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The Surface Tension of Pure Liquid Compounds 

Joseph J. Jasper* 

WaYlle S,ate University, Detroil. Mici1i.ean 48202 

The 5urface len,ion table;; presented herein nr(; the result of a literature ;;urvey, evaluation. 
and compilation of data of "ome 2200 pure liquid compounds. 226 of which were reported for u 

sin;:;:]e temperature. Theel" are arranged with related compound. in the increasing order of their 
molecular weight". As far as possible the method of measurement. nature of atmosphere to whieh 
the liquid was expo~ed during mea!'llrenH'nt", and the e';limate.,] a('euracy are given for eaeh 
1i(luid. The tabulated ,-alue" were eslculated from the derived results of directly measured quan­
tities reported in the literature of many cQuntriee from ahout 18'/<1 to 1969. Preliminary plots of 
the experimentally m~a~ured- ;Juantities indicated that the ""rfllce tension, of the liquid com· 
pounds are linear Innctions of the temperatnre over the reported oper8lional range. The prinf'jplt' 
of least ~quares WJ:H' applied to experimental surfare tcmion ,'aluee to ef'tahlish the regression 
<,unes and their equation,. The constants of the equatiollF (slope and intercept), together with 
the standard deviations aTe given for each ('ompOlmd. The selection factors eSlablishinl' criteria 
of qualhy of 811rfa~e leIJ~ioIl datu C:trt' uj~cu!:;~~u. Tlc.t:~t" judwh: (it) UJt:'lLwl vI JlJeu~uct"[J1(':Ht, (b) 

purity of compound, (e) quality of apl'aralus and ai;sernhJ;--, (d) experimental procedure (experi. 
mentation), (e) rcHahility oj mCSl;urement" (mOEt probable yaluee), (f) experience of inYe,;tiI'8toT, 
and (g) availabilil;.- of data. There are 27·1. references listed alphabetically. 

Key words: Surface tension; liqllids: therlllod~-na1l1ics of liquid;;: evalualed dalB. 
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1. Introduction 

The follov;in~ labJe~ present, in the opllllOn of the 
writer, the best vaiues of the surface tensiom presently 
available for the compcu:::lds listed. The compounds 'which 
were studied are t1108f' which are liquid in the general 
vicinity of room if'mperature and below; the cnogenic 
fluids are al~o included. The writer has tried his 'be~t to 
b," compr,"h,"TIsiYA in coYe.r"ge within this )'ange_ ReferenC(I£ 

run from the 19th century through 1969. 
In addition to e:ompiling the data available in the 

literature the writer ha~ eYa]ualed these data and estimated 
their reliability. A discussion of the methods used in 
evaluating the data and determining their reliability i5 
given below. 

lot. Contents of the Tables 

The tablp5 have been arranged, as far as possible, with 
related compounds in the order of their increasinc molecu­
lar weights. \Vith Olle exception the table~ preee~t ,cd l!t~ 
of the surface j ensioll at in1e~ral values of the temperature 
in degrees Celsiuo. The o:ception is the final table \\'hic h 
contains data for those compounds that have been studied 
at onl:; one temperature. 

The range of temperatures covered in the tables for a 
given compound refJect~ ihe range cOi'ered by the ~E,t 

or sets of measurements selected as most reliable. For the 
large majority of the compounds the dependence of the 
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surface tension (given 111 dyn/cm)! on the temperature 
can be given as 

,'=a-lii 

where a and bare comtanls and t is the temperature in 
degrees Ce1sim, The y~Jues of a and b obtained hy least­
square:; filting of 1 he experimental values are B]Ven In 

the tables and can be ~sed to interpolate wi~hin the 
operational range. The numbers, (j." giyen in the tables 
are standard deviations of the residuals resulting from 
the fit and give a measure of the scatter of the -experi­
mental measurements ahout the line. For a few compounds, 
for which measurements were available over a rather 
large temperature range, the van del' Waals-Guggenheim 
equation [ref. 82J was applied. In these cases the equa­
tion used is included in the table. 

An estimate of the reliability of the data is given in 
each table and will be found in the space above the columns 
of numbers or in footnotes. Where one investigator 
reported an extended series of measurements in one 1able 
and u~ed the "ame apPdJdl.u~ "Il\ll'ru{;e<..lure~ throughoul, 
the same reliability value was assumed to app1y to aU 
entries in the table. 

Whenever the information is available, the method of 
measurement is given, together with the nature of the 
atmosphere to which ihe liquid was exposed during the 
measurement. Air i~ design at ed as A: nitrogen, N2; hydro­
gen, H2; helium, He: etc. In the case of measurenll'nts made 
within a closed system, the ljquid Vias in equilibrium will! 
its own vapor. This filuation is indicated by the lel1er, V. 

1.2. The figures 

For a number (if liquids, for which several sets of 
meaSurements oyer a temperature range exi~t, plots were 
made comparin5 the y"JU6£ selected by the ",riter with 

those measured experimentaJJy or selected by 01her 
workers. These deviation plots are shown in figures 1-56. 
The; .56 liquids represent those Jjquids for which the most 
data are available, wilh the exception of water. A plot 
was not given for water since the surface tension of waler 
is known with sufficient preeision that a plot of the rec­
ommended value~ agaimt the principal measurements, 
as listed in table 86, ,,"ouid show no deviations on a scale 
comparable with that of the other figures. Also Gittens 
[72 aa) ha~ recently made a fine-grained analysis of the 
data for water and hiE' recommended values differ negligibly 
from those recommended here. 

1.3. Finding CI Given Compound and the Index 

The presentation of tht: daia involved formidable prob­
lems j)1 nomenclature. Since the measurements cited cover 

a time span of nearly J 00 years, muny of the Ilames 
supplied in the origmal paper~ had to be changed 10 

make them conform to modern usage and hence make 
them intelligible to as large a body of readers as possible. 
An attempt was made to follow the practices of Chemical 

1} dyn/cm=IO--! X/m. 



SURFACE TENSION OF LIQUIDS 845 

Abstracts in the text snd in indexing. Tri"ial names, or 
names from other systems of nomenclature v,'hich are 
widely used are usually cross referenced in the Index. 
further details are provided at the start of the Index. 

The compounds are grouped in the tables according 
to chemi<;al type, and this is reflected in the naming and 
numbering of the tahle~, 11~11"l1y, the PTroP"T t"hl" fror " 

given compound can be found by looking at the List 
of Tables. However, compounds for which data are avail· 
able only at a single temperature are grouped together. 
Furthermore, an author making systematic measurements 
on a class of compounds would ocr:asionally include some 
compounds of another class which provided interesting 
comparisons because of structul'al Telationships~ for 

example, an author studying esters of a given acid might 
include measurements on the acid itself. Because the 
interest provided by the comparisons may still exist for 
many readers and because the estimate of error tends to 
remain constant within a given series of this type, such 
tables were included as they WeTe initially presented. In 
any ,,"cnt all compounds in thc table£ Can be located in 
the Index. 

1.4. The Selection of the Recommended Data and the 
Estimation of Reliability 

The selection of data to be recommpnded and the 
estimation of their reliability imohe several factors. the 
most important of whieh ar~ (a) amount of data avail'able, 
(b) method of measurement, (c) purity of ('ompound, (d) 
quality of apparatus and assembly, (e) experimental 
proeedul'e, (f) experience of the investisatoT. The interplay 

of these factors in the case of each compound or set of 
meaeurements will not be described in detail. However, 
in what follows the principles med by the writer in the 
selection of the data and the estimation of their reliability 
will be given. 

a. Amount of Data Available 

A review of the literature from 1880 to the present 
time reveals that surface tension measurements for a 
large number of liquids have been reported but once. 
Since it was deemed desirable to make the presen1 compila­

tion as comprehensiye as possible, these were included 
regardless of their probable degree of accuracy. It should 
be clear that there is no direct check on the accuracy of 
the measuremer,ts on these compounds, and that' the 
accuracy is estimated indirect 1)' from the other factors 
listed above. 

b. Methods of Meosurement 

The surface tension data tabulated in the tables which 
follow were measured by one or more of the static methods 
[see ref. 108a]. These methods are concerned with liquid 
sy~tems whose surfaces are relatively stationary and have 
existed long enough to permit the contiguous phases to 
attain a state of equilibrium with them. 

The method which is truly static involves the sponta­
neous rise of a liquid in a capillary tube. It is the simplest 

and most accurate and can be used oyer a wide temperature 
range. The experimental conditions are so clearly defined 
and the mathematical theory so simple that the accuracy 
of the measurements is limited Jargely to the design of 
the capilIarimeter and any procedural errors introduced by 
tbe operator. 

TI1P r.llpillllTy-rise HppllTntlls has numprous variant~, 

Many novel designs have appeared in the literature: 
some, to meet special experimental conditions; others, to 
obtain prccise results with a minimum of liquid; and 
still others, to circumvent the time-consuming effort in­
volved in the selection and testing of component parts of 
the capillarimeter. Although the capillary-rise method is 
accepted as the ultimate standard for the determination 

of liquid surface-tensions, the fact remains that high 
precision is obtained only by rigorously conforming to 
certain structural and dimensional specifications in de­
signing the capiJJarimeter. Tbree directly measurable com· 
ponents only are involved in thc capillary-rise equation. 
ThuE, the determinate and indeterminate errors are 
rf>lativ(>ly few and, therefore, 1he accuracy is 'very high. 

For liquids which form an appreciable glass-liquid 
contact angle, alternative methode, such as the maximum 
bubhle-pressure or drop-weight, are generally used. The 
experimental procedures for theee are somewhat more 
complex, but in the hands of an experienced and expert 
operator the results are very reliable. 

c. f'Urt'y Of ~ompouncl 

One fundamental requisite, probably the most im­
portant in determining the accuracy of surface tension 
data, is the puri1y of the compounds involved. Although 

compounds of very high purity are now readily available, 
this was decidedly not the case eYen a few years ago, when 
most investigators had to prepare their own compounds. 
Therefore, in the evaluation of surfacc tension data careful 
attention must be paid to the efforts investigators have 
made 10 obtain their compounds in pure form and to 
document their purity. 

01 her things being equal, mrface tension measure­
ments made in recent years on a given compound are 
probably more accurate than those reported previously: 
The probable purity of the compound played an important 
role in the decision of the writer in selecting a given set 
of data for the tables. Thi:: selcction was frequently 
guided by advice from authorities in chemical preparative 

method:: who reviewed the variom reports on the com­
pounds involved. 

d. Quality of Apparatus ane! Assembly 

J I has been pointed out that a given method for measuring 
the liquid surface tension may have many variants. These 
manifest themselves in yariatiom of design of the prillcipal 
apparatus and in the organization of the various essential 
parts of the total assembly. The writer has observed that 
equally experienced operators using different variants of 
the same technique OIl the ~aIIle compounu e<U1 oLtaiH 

differing result!.'. In comparing different measurements, 
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other thing~ being egual, tl:.e writer ha~ a preference for 
the simpler apparatm. 

e. Experimental Pracedure 

The writer attached greater weight to those papers in 
which the experimenter either gave replicate measurements 
that allowed a mea5ure of random errors to be deriYed or 
derived such a measure himself. 

f. Experience of the Investigator 

Some investia:at ors conducted extensive f'eries of 
measurements o~er a period of years. When this occurred 
it was usually possible to eompare their results in some 
cases with results of other workers of recognized ca· 
pability, and thue ohtain an estimate of thei!" reliability. 

When discrepancies o('curred lhe writer gave greater 
weight to th ~ resul1s of an investigator wilh a proven 
record of reliability. 

g. Estimation of ReliobiJily 

The fadors listed above were not only used in selection 
from amon!! competing data sets but also in determining 
the re1iability of a giyen data set. In addition th e writer 
utilized the following sources in estimating reliability: 
reliability estimat('s made by the author of the compiled 
valnes whie}, app"ar in the In.temational Critical Tables, 
estimates made by the investigator in reporting his measure­
ments, calculations of the magnitude of random errors, 
and estimate£' basl;'d on comparisons with data of known 
reliability. 
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3. Table~ of Surface Tensions 

Co:rnJ>ound 

TABLE 1. Acetals i242J 

(Capillary Rise Method-A) 

Surface tension (±0.1 0) Least squares 
constants 

b 

cr, 

1-'5:J~!~J 40< I~I 60' 
----------1 1 ., 1-----;-----'-----·1-----.,-----.:-------:-------

DimethoxymethatH' _____ . ____ . 21.791' 2l.l9 19.99 ______ 1 __________________ _ ------1-------Diethoxymetham'_._____ 21.93 20.29 20.00 18.7] II 17.41 16.12 -------
Dipropoxymethane___ 23.74123.26 22.3] 12].36 20.40 ]9.45 IS_50 
Dibutoxymethanc_ 25.00 24.57,23.69,22.8] 2] .93 21.06 20.18 
D~isobutoxymethane.-----.---I-------11 22.6~ 21.76 '20.89 20_01 ]9.14 ]8.27 
DlpentyJox~·meth"ne---------; 26.43 25.9, 25.03,24.]0 23.17 22.:24 21.3J 
Dihex)'lox)·methane ____ . _____ ! 27.44127.02 26.17 125.33 24.48 23.63 22.79 
Diisopropoxymethane _________ i-- _ _ _ _ _ 20.97 20.08 19.20 18 _32 17.44 ] 6 _ 56 
] ,]-Djmethox~'ethane---------122.]6 i 2] .58 20.42 19.26 ]8,]0 ]6.95 
] ,1-Diethox)'ethanL ___ . _____ 1 2].9] 12].40 20.37 19.34 18.31 17.28 16.25 

18.23 
19.83 

1,1-D~prOPOXYethan{:---------I· 23.57/ ~3.09 22.11 21.]4 20.17 I 19.20 
1 ,J -DlbutOl') ethane __ _ __ _ _ _ _ _ 24. 90 ~4 044 23.5] 22.59 2] .67 1 20.75 
1,I-Diisobutoxvethane ________ 22.85 22.40 21.52 20.63 19.74 18.85 17.97 

- : I 
----------
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17 ~ 55 -i -] ;; ~ 59 -
1(1:-10 I lR 43 , :>6 fl9 
17 040 I 16.53 I 24.37 
20.37 19.44 I 27.83 
21.94 121.1~) 128.71 
]5.67 14.79! 22.73 
_ _ __ _ _ _ ______ I 23.90 

15.22 I 14.]91 23 . 46 
17.25 • 16.28 25.03 
]8.90 ' 17.98 126.28 
17.08 , 16.19 124.18 

I I 

0.1l99 ±0.O6 
0.129] ±0.21 
0_0953 ±0.O5 
0.0877 ",,0.06 

0.087] ±0.04 
0.0932 ±0.04 
()_()846 ±(L04 
0.0882 ±O.04 
O. lJ59 ±0.02 
0.1030 ±O.]() 
0.0972 ±0.09 
0.0922 ±0.06 
0.08877 ±0.02 



Compound I 

I-Hexyne ___ 
I-Heptyne __ 
I-Octyne_ -
I-Nonyne __ • 
I-Decyne_ 
I-Undecyne_ 
J -Dodecyne_ 
1-Tridecyne_ 
:{.Cyclohex, 

ylpropyne 
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TABLE 2.1. "cet~'lenes [80] TABLE 2.2. Die~tcrs of 2-butyne-1 ,4-diol !80} 

(Maximum Bubble Pressure-A) (Maximum Bubble PrC-HUTC-_'\.) 

I 

Surface tension (±O.15) I Least squares Surface tension (±0.15) Least squares 
constants 

20e 40° 

20.98 
22.68 20.59 
23.B6 2].78 
25.01 23.03 
25.93 24.01 
26.59 24.71 

27.27 25.36 
27.56 25.68 

29.S] 27.85 

60° 35°C 

------

---
18.51 -------
19.70 --
21.05 ]8.58 
22.0S 19.67 
22.82 ; 20.47 
23.44 21.05 

23 .80 121. '"' 
25.90 23.46 

constants 

a b 

-------
I 

24.76 o .1O-l-:'; 

25.94 0.1040 
26.99 0.09893 
27.86 0.09637 
28.47 0.094]24 

29.19 0.09581 
29.44 0.09395 

31.76 0.09764 

Ester 

20
0 : 40' 1600 I"oc " I b 

Formate_.- --- 45.64142.75 39.15 51.42 0.1~ 
Acetate _________ • __ 3H.:W 3::'.77 11:<.7::: 411.0H U.1219 

Propionate._ 36.16 34.0'1 3] .98 29.37 3S.25 0.1045 
Butyrate_ 33.]5 3) A] i 29.69 27.51 34.88 Q.0867 
Valerate ____ 32.03 30041 28.79 26.76 33.65 0.08]07 
Hexanoate._ :n.50 29.86 21.\,21 26.16 55.14 0.0821 
Heptanoate _\31. 23 29.79 28.34 26.53 I 32.68 0.0724 

TABLE 2.3. 2.Propyn-1-ol and its esters [80) 

(Maximum Bubble Pressur{~-A 

Surface 1ension (±0.J5) Least squares 
constants 

Ester 

200 40' 60° 85 DC a b 

l<'nr~"b 35.00 32.17 29.34 37.83 0.14]5 --
4~~"" 32.82 30.20 27.57 35.45 0.)5)3 
~ 31.25 28.115 26.44 23.44 33.65 0.120] . 
Butyrate __ 30.04 27.84 25.65 22.90 32.24 0.1099 
Valerat«> ___ 29.80 27.70 25.60 22.97 31.90 0.]050 
H-exanoate __ 29.4·6 27.50 25~53 23.07 :n.4:l 0.09037 
Heptanoate_ 29.68 27.78 25.89 23.52 31.58 0.09488 
2.Propyn. 

38.591 0.]270 ]-o!. 36.05 I 33.50 30.97 

._-
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TABI,E 3. ACl'tylenj(, esters IllS] 

(Differential Capillary Rise·A) 
===============7==='=-================================~============= 

Surface tension (±O.l) Least squares 
COllstants 

Compound 

15' 

Meth,·1 3·Lut}'noatc~ ....• ~ ... 33.57 
Elh~'J 3.1mtynoate............ 31.00 
Propy13.1IUtynoate .... _~ .. _ ~ 30.43 
But:vl 3.hutynoate..... . _ 
Meth,'J 9·decynoate. 33.6] 
Et h~,i 9.decy~oate ....... __ ... 32.48 
Prop)·J 9.decynoate_~ ...... ~ _ ... ~'''_ 
Ethyl unde('anoateD,b ....... __ 213.78 
Dimethyl acetylenediearhox. 

ylat... .. ......... _ .. 313.52 

Diethyl aeety len .. diearbox· 

I 

I 30° 

I 

32.94131.68 
30.43 29.28 
29.88 21.1.78 
29.42 128.41 
33.10 32.06 
3] .97 I 30.94 
31. 74 30.78 
28.34 II 27.44 

37.9J 

40° 

30.42 
28.13 
27.69 
27.4] 
31.02 
29.9] 
29.83 
26.54 

~·Iale ...... _ ... _ .. _ .. _ .. ~_ 33.82 33.31 
Diprop)'1 acetylcnediearbox· 

:16.70 I :15.48 

32.27 31.24 

I 

50' 70° 80° 
I 

90°C a 

29.J(, 27.90 26.64 1 25.38 24.12 35.46 
26.97 25.82 24.67)' 23.52 22.37 32.73 
26.59 25.49 24.40 23.30 22.2] 32.07 
26.40 I 25.40 24.39 23.39 22.38 21.43 
29.9!\ 28.95 27.91' 26.87 25,84 35.17 
28.88 27.86 j 26.83 25.80 24.78 34.02 
28.87 27.92 26.96 26.01 125.05 33.65 
25.0·1 24.75 23,85 22.95

1

22.06\30.13 

34.27 33.0() 31.84 :lO.O:l 29.'1] 40. 5'~ 

30.2] 29.1B 28.15 27.]] 26.03135.37 

~·I .. tc ................... .. 

Di·i~(}propyl acel~·lcnedicar. 
Loxyl81e .... ~ .. _~ .............. 30.67 

32.]8 31.23 30.27

1

20.31 

29.75 28.82 27.39 24. ]8 

:2S.S6 27.30 26.11 

25.11 26.96 26.03 

31.10 

32,53 
DibutyJ acetylenedicar-

Loxylate ______________ . ___ 32.]7 131.72 
DipentyJ aeetylenedicarbox-

30.82 

ylate. .. ............ 13].84 31.4::! 30.58 
Diisopentyl acetylenedicar. 

bo""late ... _ . 30.68 
Propyi phenylpropiolate ...... .1 37.SS 37.07 

29.84 
36.05 

Biltyl phenylpropiolate ............... 36.21 
hobut),1 phenylpropiolate b.. .I, 35.50 I 35. U5 

35.29 
34.14 

29.92 

29,73 

28.99 
35.04 
34.36 
33.22 

29.02 21l.]2 
I 

28.89 I 2B.05 

28.]5 27.3] 
34.02 I 33.01 
33.43 32.50 
32.3] i 31.40 

27.22 26.32 25,4,2 33.52 

27,20 26.36 25.5] 33. ]] 

I 26.46 25.62 24.77 32.37 
31.99 3U.98 29.96 39. ]0 

I 31.57 30.65 29.72 38.07 
I 30.49 29.58 21L67 36.87 

b 

0.1260 
o .]lS] 

0.J096 
0.1005 
0.1037 
0.1027 
0.U955 
1),0897 

O. ]214 

0.1032 

U.0928 

I 0.0900 

0.0844 

1I.0M'l 
0.1015 
0.0928 
0.09]]6 

._---.. _-
• Not ~cetyleJJic. h Ref. 1255] (Cap. Hi~e.A) (±0.3). 
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±O.07 
±O.07 
±0.07 
±O.06 
±O.03 
±O.08 
±0.03 
±O.07 

±0.09 

±O,06 

=,=0.10 

±0.08 

±O.05 

±O.JO 

::::0.02 
±0.08 
±0.04 
±O.OI 



Compound 

SURFACE TENSION OF LIQUIDS 

TABLE. 4. Tertiary alcohol~ 1162, 173] 

(Maximum Bubble Pre~8ure Method.A) 

Surface ten.ion (±O.J) 

----1-

849 

Least squares 
constants 

____ .~ ___________ I- 25° I~~~ 65'C __ a_I __ b __ 

, 

.1· \1 "thy!·3·hexano!. .. _ ..... _______________________________ •••• __ _ __ 2-1.44 23.53 22.62 21. i3 20.80 26.72 0.0910 
:1.I-:lhvi.3.hexanoL___ 25.55 24.66 23.77 22.88 21.99 27.77 0.0880 
1.\l,.;hyl.4.heptanol. •• __ 24.68 23.70, 22.73 2] .75 20.78 27.12 0.0976 
1.1':lhyl.4.heptanol. •• _. ____ . __________ • ______________ .__ 25.22 24.4] 123.61 22.80 22.00 27.24 O.0807S 
I.J·ropyl-4.heptanoL_._.__ _._. ___ •. 25.05 2q·.25 123.45 22.65 2],85 27.05 0.0800 
>.\I .. th)'I·2.hexaooL _. __ __ __ __ _ __ _ _ __ .. 23.74 22.86121.87 21. 09 , 20.20 

:;:~r::iiH:~~::li.~~ ~ ~: ~:::::::::: ~:::::::::~::: ~~=~:::::::~:::: j ~t~! ; ~: :i~ i ~!:i~ ~t ~~ I H :~! 
1.\1"thYI-4.decanoL .... _ 26.05 25.22 24,38 23.55 22.72 

25.96 0.0886 
27.49 0.0894 
27.52 0.08455 
28.27 0.08585 
28.14 0.08345 

:,. \lethyl-5.undecanoL.. 26.13 25.32 24.50 I 23.69 22.87 
r,. \ldhyl-6-dodecanoL .. ___ . _________ • ________ • __ ._._ .. _. ___________ 26.07 25.46 24.84' 24.22 23.()O 

28.17 0.0815 
27.62 0.06]8 

1 •• ,·,_Rlltyl "I ... "h"l. _____ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ __ 19.96 Hl.06 16.36 llL16 17.26 22.21 0.0900 
:1.\l"lhvl-3-heptanoL. _._._. __ . . __ ...... _______________ ... > 25.2] 24.27 

;.: ~:::~~~:::!:~:~;~o~i_~:::: :::::: ~::::::::::::::: ::::::::::::: :::::::: I ;~:~~ ;::~~ 
:~-\1t-lh)"I.2-heptanoL.--.- .. - .. -- .I 24.7() 23.81 

27.54· 0.09339 
28.07 0.09841 
28.66 0.09854 
27. J4 0.0951 

23.34 22.40 
23.64 22.66 
24.23 23.24 
22.86 21.91 

:1.\1~thyl-3-octanol.-----------.---------------------- ______________ ' 26.05 25.12 24.]8 23.24- 28.40 0.09382 
1.\1,~thyl.4.nonanoL----------.--- •• _. __________ 25.72 24.87 24·.02 23,17 27.84 0.08483 
',.I':lhyl·5.decanoL.__ 26.58 25.70 24.81 23 ,9'~ 28.79 0.08836 
:,.l'ropyl·5-decanoL ___ . 26.28 25.45 24.62 23.79 28.35 0.0829 
:,·llutJI-5.decanoL____ _ ___ ....... _ ....... ___ 26.H4 25.95 

I 
29.08 0.08954 25.05 24.16 

TABLE 5.1. Aldchydc~ 

I 

Surface tcn~iOIl Least Fquares 

Compound 

.·.·1 aldehyde" _________ . 
'aruldehyde b -----

'\ 
I 

Il 
\ 

Ilt~'raldehyde , ___ . ____ 
'uleraldehyde' _ __ _ _ _ __ 

>,ovaleraldehyded ----- -. 

;(.'pt~n.ll] <'. - - - - - - - - ~ . 
knzaldehyde b ___ . 

:,"maJdehycle d •• _ -'-

'"licyjaldehvde 
-FII~aldeh)"ded ______ 

JO' 20° 

22.54 21.]8 
27.22 26.]6 
25.74- 24.82 
26.95 25.9,1 
24.70 23.69 
27.72 26.111 
39.63 38.54 
34.9] 34.03 

42.90 
45,OR 43.76 

30' 40° 50" 

19.82 18.,16 17.10 
25.09 24.03 22.97 
23.89 22.97 22.04 
24.93 23.92 22.91 
22.67 21.66 20.65 
25,81 

I 21.96 :24·.08 
37,45 36.3() 35.7 
33.14 32.26 3] .37 
41.65 40.4] 39.]7 
42.39 41.10 39 78 

'I 'richloroacetalJehyde· •. 26.46 25.27 24.07 22.87 ! 21. 67 

• Ref. []42] (Capillary Ri~e Method-A). 
b Ref. 1134J (Drop Weight-A) (±O.50). 
'Ref. [126J (Maximum Buhhle Pre~sur.,·A) (±0.1O). 
d Ref. [192J (Capillary Rise J\1pthod-A) (±0.70). 

constants 

I 

60e 70' 80° 90° 100 'C a b 

._--.- ------.,------ - -- -- -._--- 23.90 0.1360 
21.91 20.85 19.78 ]8.72 l'i .60 28.28 0 . .1062 
21. J2 20. J9 ----- .--- 26.67 0.0925 
21.90 20.89 - --- -- - -- - 27.96 0.1010 
]9.64- ]8,63 17.61 16.60 -- - -- 25.71 0.1012 
23.19 22.20 -- ---- 28.M 0.0920 
34.]8 33.09 32.00 30.91 29.82 40.72 0,1090 
30A8 29.60 28.7] 27.83 26.94 35.80 o ORR"l 

37.93 36.69 35.44 34.20 32.96 45.38 0.]242 
38 45 3712 35.79 34.4i 33.11 16.11 0.1327 

1 20 .48 19.28 18.08 ____ h_ ----- 27.66 0.1197 
i i 

e }M. 187J (Drop Weight.A) C±0.30). 
I Ref. 127J (Maximum Bubble Pres~ur.,.A) (±O.20). 
• Ref. [177J (Capillary Rise !\~cthod-A) (=0.10). 
h Rd. [193J (Capillar~' Rise Method-A) (=0.4). 

cr., 

=0.08 

---
-----. 

---
-.. 

----.-
- --

±0.06 
-- - - --

- --

J. Phys. Chem. Ref. Dala. Vol. I, No.4, 1972 
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T.~lllE ::;.2. Aldf'in'd~~ (higher melting) 
•.. 

i 
Surf,:.~c(", t('np,iQn Lanct ~qUQrec· 

conE-tants 

Compound 

nO< ";(1< llO' QO" 100' 110' 
! 

12()C 140° lliO' lRO' 200 or. n h 

m.llydrox:y. 
benzalde-
hyde" _ ... ---~ ~ . ----_. -_. --- . - ---'.- 1J96 41. J() 39.36 3,.62 35.!l9 31.J5 51.51 0.08679 

p-Hydrox~·hen. 

zaJdeh~'de n 48.09 47.34 46.59 45.84 45.09 4L34 43.59 42.G8 -_. ~ -- . ~ --. - , 52.59 0.07504 
4-Hydroxy-3-

i methoxyhen. 
zaldehyde }. ,n .08 39.85 38.62 3:.39 3fi.16 33.70 31.23 28.7, 26.3J 1 50.93 0.123J 

I : \ 

;. Ihf. 1200J (MaN. BubLle Prec£ur<- .\) (=1=0.20). 

TUll.E (,. Aliphatie halo('i'te" 

Capillar:' Hi,,,·A"i 

:;urfac(' 1('nsion Least squares 
con~t3..nt~ 

Componnd 

JO' 20" 30" W' 50' 60° 70' 80' 90 "C (,: 

·------:---·--i--:--'--I--[--... --:-----. 
Methyl chloroaceta!f·"..... 3h.60 35.29 i 33.99 32.(,H 3l.31! 30.03 28.77 0- 4: 26.16 3:-.90 
J\Jeth)'] dichloroacel ate' 35. 71l 3·J·.56 1 33.34- 32. J2 30. YO 29. 6~ ::8.-17 ::: .::::; 26.03 3:-.00 
Melhyl triI'!IJoroaeetat": 3~.32 33.J3 i 31.~i:) 3(1.~() 29.S!! :::8.40 2: .21 26.03 2+.8~ 
Ethylt'hloroacet3Ie".... 33.00 3J.83 1 30.65 29'-+7 21:l.29 27.12 25.94 2·1.7C 23.59 
ElhyJ oichJoroacelale:'... 33.73 32.5:- 31.4·2 30.2() 29.J(J 27.94 :!6."i8 2;;.63 24.r: 

35.50 
34·.J8 
34.89 

EThyluichloroa('('talc" ....... ' 31.90 3U.C;2! 2',1.'.;) :!H.()() ;2', (,0 ::(,.~j :!;i.·ll) ::!4.3Y 23.31 32.97 
Ethyl ('hJoroformal~'·_.... 27.80 2b.7() I 25.70 2·l.hO 23.50 22.40 ~1.30 20.20 IS!.lO 23.90 
Propylchloroa('e!ale'. 3J.83 30.74- I 29.06 28.58 27,49 26 ... .1 ~5.33 24.2:; 2.3.16 32.91 
Prop~'J dichloro8('etate". 31.81 30.:-4 I 29.67 I 21l.hO 2: .S2 2('.4:; 2.>.38 2L3j 
Propy'trichloroncc\a\c' :ll.SO 130 .. 1.3 29.3~· :::0.:)1 2~.24 2(,.18 25.]2 24.t)() 

Propyl bromoacetate'. 33.02 3] .96 30.91 29.85 28.79 27.73 26.6': 25.6:2 
Propyl iodoar:etat('"._ .3;',,)] '3·1.44 33.37 32.30 3J .23 30.17 29.](J 28.03 
Butyl ('hloroal'elate'·. ..I 3] .20 30.22 29.23 28.2'5 2'7.2() 26.28 25.29 24.3J 
But~·ldichloroa('etat~,, __ ...... 131.48 30.49 29.-19 28.:;0 27.:;0 26.,10 25.51 
Butyltrichloro3ce13te i ' ........ 3].14- 30.1829.21 28.2527.2926.3.3 25.3: 

24.31 
24.40 

2.3.24 
22.99 
21.5b 
26.9(] 
23,32 
23.52 
23,44 

32.88 
32.50 

3~.OIl 

36.58 
32.19 
32.48 
32.10 

RlJt~'1 hromo3('ctate"........ 32.R6 
Hutvlioooacetal<c"... !3~.05 

3-:\lethyILutyl tri('hloroarelale d! 29.49 
Ethyl 2-bromopropionate ,..... 31,43 
iel'O.2-Pent~·1 2-1Iromobut~'rale ,! 29.25 

31.87 30.88 29.89 28.90 27.91 26.92 25.93 24,94 33.85 

--------------'-

.. nd. 1244] (±0.10). 
h Ref. 1250] (±O.lO). 

33.0932.14 31.J8 30.23 29.28 28.3227.37 
211.56 27.h3 2().69 2';.76 24.33 23.90 22.97 
30.36 29.29 28.23 2:.16 26.10 25.03 23.97 
28.35 26.55 25 b5 23.85 

26.,n 
22.04 
22.90 

35.00 
30.42 
32.49 
30.J5 

" Ref. 1l32j (Drop ~ eight·}\) '±O.2) . 
'Ref. [256J (±O.3). 

'Ref. :]()8) (Maximum Bu111ePressure·N 2·) (±2.0). 

J. PhYlh Chcm. Re-f. O",h.l, Vul. 1, N"", 4, 1971 

b 

II .1304 
0.1219 
0.1184 
0.1177 
O.llS8 
o .10i3 
0.1084 
0.1083 
O. JOiJ 
O. J()03 

0.1058 
0.1069 
1),098" 
0.0996 
0.0962 
0.0990 
0.OS4 
o .{J93 I 3 
0.1065 
0.09003 

a., 

±O.2. 

±O.::! 5 

j-_ ... 

", 

I 
I 

I 

±0.14 

I 
±0.03 

1 

±0.05 
±0.08 

I ±0.12 
I 

±O.]O I 

I 
±0.09 
±0.10 

! ±0.07 
±0.08 
±0.()9 
±0.17 
±O.Oi 
±0.09 
±0.O9 
±0.O5 
±0.14 
=0.]2 
±O.O4 
=0.0:: 



-20° -100 10° 200 

38.39 36.96 34.08 32.65 

Acid 

150 

Formic" ••• 38.22 
Acetic __________ • ___________ -------
Propionic. _____ • _______ .••• __ 27.19 
Butyric. _ ••• __ • ___ •••••.• __ • ... _-----
isobutyric. ___ • _______ •• __ • __ 25.50 
Valeric._ ••• _. __ ._ •• _ •.•• ____ -------
Isovaleric. _ 
Myris:ticb _. _ ------- -_. _ •• _ --
Lev'ulinic 0 _~ _____ .. _____ • ____ . _______ 

4~Metbylvalericd - - - - .... -- - --I 27.00 
Heptanoic· __________________ 

i 
28.61 

a Ref. (125J (::1:0.5). 
b Ref. [79] (Rillg Pull) (::1:0.10). 

SURFACE TENSION OF LIQUIDS 

TABLE 7.1. Acetic anhydriile[225] 

(Capillary Rise Method·A) 

Snrface tension (::1:0.20) 

300 

31.21 

20° 

37.67 
27.59 
26.69 
26.51 
25.04 
27.13 
25.51 

-------
-------
26.60 
28.18 

40° 50° 60° 800 

I 

29.78 28.34 26.90 24.03 
i 

TABLE 7.2. Aliphatic acids (246] 

(Capillary Rise Method·A) 

Surface tension (::1:0.10) 

I 

~I~ 30° . 40° 70° 

---.---
36.58 i .~!,).48 34.3S1 33.2S1 32 lSi 
26.60 

I 
25.60 24.61 23.62 22.62 

25.70 24.71 23.71 22.72 21.73 
25.59 24.67 1.23.75 22.83 21.91 
24.12 23.20 22.28 21.36 20.44 
26.24 25.35 24.46 23.58 22.69 
24.62 23.74 22.85 21.96 21.08 

------- ------- 28.30 27.50 

------- 38.64 37.87 I 37.11 36.35 
25.81 25.02 24.23 ' 23.45 22.66 
27.34 

851 

Least squares 
constants 

100° no °C a b 

21.16 19.72 35.52 0.1436 

Least squares 
constants 

(T~ 

80° 90°C a b 

31 fl9 29.99 39.87 0.1098 =0.54 
21.63 20.63 29.58 0.0994 ::1:0.09 
20.74 19.74 28.68 0.0993 ::1:0.05 
20.99 20.07 28.35 0.0920 ::1:0.02 
19.52 18.60 26.88 0.0920 ::1:0.10 
21.80 20.92 28.90 0.0887 ::1:0.08 
20.19 19.31 27.28 0.0886 ::1:0.07 
26.50 25.50 33.90 0.0932 ::1:0.01 
35.59 34.82 41.69 0.0763 ::1:0.03 
21.87 21.08 28.18 0.0789 ::1:0.07 

26.49 25.64 24.79 23.94 ------- ------- 29.88 0.0848 ::1:0.04 

d Ref. [l77J (::1:1.0) . 
• Ref. [86J (Drop Weight) (::1:0.2). 

• Ref. [108J (Maximum Bubble Pres8ure·N2) (::1:2.0). 

J. Phys. Cham. Ref. Data, Val. I, Na. 4, 1972 
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TABLE 8. Alipha1i(' alcohols [246J 

(Capillary Rise Method-A) 

Surface tension (::I=O.J 0) Least squares I 

constants 
Alcohol 

10· 20° 30· 50· 70· , 80° 900 100 cc 

MethyL ________ .. ____ 23.28 22.50 21.73 20.96 20.18 19.41 _ . ____________________ _ 
EthyL _____________ 23.22 22.39 21.55 20.72 19.89 19.06 18.23 ____________________ _ 

PropyL__________ _ 24.48 23.7] 22.93. 22.15 2] .37 20.60 19.82 19.04 ]8.27 

a 

24.00 
24.05 
25.26 

IsopropyL ____________ 22.11 21.32 20.53 i 19.74 18.95 18.17 17.38 16.59 ______ _ 
ButyL _ _____ _ _ _ _ _ _ _ _ _ 26.28 25.39 24.50 23.61 22.71 21.82 20.93 20.04 19.14 18.20 
IsobutyL_________ _I Z1}.ill Z2.94 22.14 21.35 2U.55 19.76 ]8.96 18.17 17.32 16.58 

3-Methyl-l-butanol. ___ . 24.94 24.12 23.30 22.48 21.66 20.84 20.02 19.20 18.38: 17.56 
pentanoL _____________ .'126.67 25.79 24.92' 24.04 23.17 22.30 21.42 20.55 19.67 18.80 

_ 22.90 
27.18 
24.53 
27.54-
25.76 

2-Pentanol'_ _ _ _ 24.96 23.95 22.95 21.94 20.94 19.94 18.93 ]7.93 ]6.92 15.92 
Z-:r.tt:tLyl-2-Lutanol L __ -'1 23. 4S 22.08 21.94 21.l9 20.44 ]9.69 18.94 ]8.20 ]I .45 1- _____ • 
AIlyL-----------------

t 

26.63 25.73 24.82 23.92 23.02 22.12 21.22 20.3] 19.41 1 ______ _ 

2-MethoxyethanoL ____ 32.32 31.33 30.35 29.36! 28.38127.40 26.41 25.43 24.44! 23.46 
2-EthoxyethanoL_ _!_ 28.80 27.90 27.00 26.]0 25.21 24.31 23.41 22.52 I 21.62 
2-Bu~()")'''~h"n<>\ _______ '12;.~6 26.56. 25.n 24.92 \ 24.HI 12~.2\l 22.47 21.0::' _2_°:84 __ '1_2_°_.0_2._ 
I-Octano!<__ _ _ 28.30.27.50 26.70 25.91 25.11 124.32 23.52 .___ 
2·0ctanolr.__ 21.14,26.32 25.50 24.68 23.86 23.04 22.22 .- 1_ 
I-1"onanol" __ . ____ . ____ 29.03 28.27 27.51 26.75 26.00 25.24 i 24.48 23.72 22.96122.20 

;;~~~;7°~:~~h~i:.~:~-·-:/:~~~- -~~~~-/~:~~+~~:~:- -~~:~~-I-~~::~· -~~:~~- ;~:~~ ~!:~~ I ~~:~~ 
"Ref. (224) (::1=0.10). 
h Hef. !I93] (±O.4). 
< Ref. i87] (Drop Weight-A) (±0.2). 

J. Phys. Chern. Ref. Data, Vel. I, Ne. 4, 1972 

d Ref. 148J (±0.2). 
• Ref. 1]9]]. 

25.96 
24.11$ 
27.53 
33.30 
30.59 
23.13 
29.09 
27.96 
29.79 
30.34-
32.72 

b 

0.0773 
0.0832 
0.0777 
0.0789 
0.08983 
0.0795 
0.0874 
0.0820 
0.]004 
U.U741$ 
0.0902 
0.0984-
0.0897 
0.()310 

0.0795 
0.08197 
0.07589 
0.07324 
0.07033 

::1=0.02 
::1=0.0(. 
±0.03 
::1=0.]4-
±0.04 
±0.05 
±0.02 
±0.04 
::1=0.02 

___ • __ w· 

±0.02 
±0.01 
±0.12 
±O.13 
±0.04 
±0.04 
±0.16 
::1=0.04 
::1=0.06 
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TA13Lr 9. Aliphatic an,jr.']aid earLox~'Jic ,·sler. ;243j 

(Differential Capillary Ri"r.A) 

Surface t{"n~iOJl (±O.J O~ 

CompOllnD 

]0< 50" 60' 

\1i'lll,-) myristate·'... 29.+0 211.6U 27.BO 27.00 20.:20 :25 All 

\1 I'lh: I palmitate R _____ 29.95 29 17 28.40 27.62 26.H5 21i.07 
1-:111)'] palmitate"- 30.28 29.42 28.56 2~.71 2().85 
\ll'lhyl "Uoral~"._.___ 3(1.65 29.37 29.]0 28.32 27.55 26.71 
1\11"lh:d o(;cloh'_ 26.(,6 ::!.3.3: !::4.ot.: !2!1.i9 ~1.5(} :20.22 

J·;thyl an'tate' 25.13 23.n Z:;.8i 21.65 20.·11l 19.32 HUll 
PropyI3celait. _________ 25.48 : 2.L36 23.2.1 22.12 21.00 19.2H ]:3.76 I 

1,,,propylo('<'lal(· _______ 2;).37 : 22.3() 21.22 20.05 19.08 J!LOI 16.94 II 

Bill)'] <i(,t'tat~_ 26.11i i 25.H 24.35 23.28 ::!2.21 2].]~ :10.07 
1",llUtyl acetate ___ ._._. 24.0: 23.56.22.55 2J .54 20.52 19.5J 18.50 
.",,,.Bnlyl:,,'ct3te__ ____ 2·1.67 23.6J!:22 .56 21 . .50 20.45 11).40 18.34 I 
I,·r/.Butyl a('/'lal.~ ______ . 23.59: 22,4.Q II 21.311 20.28 ]9.18 lH.02 16.93 I 

I""hutyl rj,·inol,'ale d __ .. 3:'.3J 3],S4 3U.77 29.99 29.22 28.15 2~.og. 
I.l','nl~'] :!celdte ________ 26.6'; 25.10: 24.68 .23.u(l 22.69 21.6'} :20.iO 
:{ .. \lrthylbul)·J U('clatc. __ 25./6 2-1.77 2:3.78 22.79 21.80 ::!0.1l2 19.83 
1J.·xvlllt't'tat(' _________ .27.47 26.50 25.S3 2.1.S6 23.59 22.62 21.65 
tl)!'II",] format,·, 2G.72 25.]5 2.3 tl, 22.00 20..13 18.36: 17.29 
Ethyl formalr .. _ _ __ _ _ __ 24·.50 23.3·1 2:2. S2 23.21 ______ , ______ . 
!'ropy] formnt!' ____ . ___ . 2S.6S ~4.53 23.41 22.29 2I.li i 20.0t.- H1.91 
) ,"propyl format" _____ . 22.84 2;; .27 2] .)2 19.97 18.82 
1\1I1y] formst.' __ . _ 26.0S 25.03 i ::4.00 22.98 2) .95 20.9: J9.90 
IHlhlllyllormat<' _______ :!4.4() I 23.<10 ' :::2 '" :n .65 20.53 ]9 . .J1 n.2Y 

1·J','l11yl furmate _ 27.07 i ::'6.(}j 25.0::: 2-l.1J0 22.97 21.95 ::!O.93 
1".,prnt~·lformalc------ 25.70 24.89 23.(l7 22.HS 21.33 20.82 19.HIl 
1i.,,,,,1 {'>rmatf' _______ .... 27.82 26.85' 25.89 24.92 23.96 23.00 22.03 

80' 

::4.u() 
25.30 
25.99 
26.00 

17.00 
1:.64-
15.1l6 
19.01 
17.49 
17.29 
15.87 
26.91 
19.71 
JIl.H·t 
20.68 
15.71 

18.87 
1, . JIJ 

19.91 
18.78 
~1.07 

\l.'lh~·ll'roJ>jonatc----- 26.32 2;i.06· 25.81 22.S5 21.291' 20.03 lB.77 
Llh)'1 propionate_ 25.55 21.38 123.22 22.05 20.88 19.71 lH.51 17.38 
I'rupyl propiOl.ale. ____ 25.(10 2·L'~ i 23.63 22.62 21.56,20.51' )9.45 18.39 
HUIY] prOpiOnllle ____ . __ 26.3H: 25.31; 124.39 2340 22.40! 21Al i 20.-l2 19.43 
\! •• ,hyll'l!i:r.'"._" __ ,, __ 26.33 2:;.19 ~4.04' 2290 21.75 2(1.(.1 I J9.·16 HI. 32 
\jf'\l!y]j,,0hllh·ralc _____ :;·U:!6 23.::;! ~2.60 21.47 20.33 19.:20! lll.07 16.9-1 
!-:lil1·llmlyratr· __ ._____ 25.50 HAC. :23.41 '22.37 21.32 20.2H 19.23 18.19 
l'r<)p") J>l1tnal~ _____ ._. 26.00 25.(16! 2·1-.06 23.06 2:2.06 21.01.. i 2(1.06 19.06 
Bill)) Il1ltyr~t"_ 26.(,8 25.72' "47') '23.79 22.82 21.86; 20.130 J9.93 
]'-<)IJllt~l hutyrate i _____ 23.63 22.:8 i 21 :94 21.10 20.25 ]9.41 ]8.57 ]7.63 
I.P,·nt~·lllutyrate------"1 27.0:: 20.11 i 25.21) 2-1-.29 23.38 22.4B 2J .51 20.66 
l"'np('nt~·llJUt~·rate--- 26AO 25.41l i 21.57 23.65 I 22.7.1 21.8.1 I 20.89 . ]9.98 
1':lilyl ieohnlyral<'______ 24.28 23.24! 22.19 2J .]5 20.10 i 19.05 I llLOl ](;.96 
I'rnp:d i~oLlltyr"te----- 24.m 23.l:W 2::'.78 21.77 20.75 19.:4 18.7:2 J'.'] 
Blilyl iwbulyr3Ic ______ . 25.47 2 .. .4.9. 23.5<.) ~2.51 21.5::' 2().S·1 J9.55 18.56 
\lcthyl yaleratc_______ 26.m 25.76 ::'4.72 ~3.67 22.()3 21.;,4 2\> .. :'4 J9.50 
M"th~'1 i"oYalerate _____ 25.28 2~.24 23.20 22.16 2],]2 2U.Oll J9.09 ]8.00 
E1hyl;-aJ~rate ____ . 26.]9 25.];) 24.14 23.1S 22.]5 2].16! 20.16 ]9.](, 
EthYl isoyuj,'rat,, __ . 24.711 23.78 22.77 2] .77 20.76 19.75 i J8.75 ]7.7.j. 
Propyl yaieralt _________ 26.76 ",;).;. 24.,9 23.80 22.S::! 218-1 20.tl5 19.(:'7 
Propyl i50val(~rate _____ . ~5AS 24.53 23.75 22.62 2] .67 20.72 19.77 :lll.1l1 
11111:'1 valPraJ<'____ 27.22 :::<>.::::' 25.:::2 12+.22 23.21, 22.::!1 21.21 ZO.':l 
Bllt~'1 iw\a]erale. 26.11 25.J6' 0~ ",., 1 23.27 22.3:l i 21.39 ; :?OA-! 19.511 
hul,ut;·j yukratc" _____ 24.2·~ 23.40 i 2::!:57 2] .73 20.9\1 i 20.0: J'J.::!3 18.40 
.\lelhyJ hexanoale _____ 27.42 26.38 i 2.5.33 24-.29 23.24 ::'2.20 21.15 20.11 
Etil~'l hc"anoe1c ____ • __ 26.77 25.m j 24.133 23.39 22.93 21.9: :21 0'( 20.05 

,\It''th;'1 heptanoal" _____ 27.96 26.98 25.99 25.00 24.01 23.03 ::::2.0'1 2], OS 
EtiJ~'J heptanoate. ______ 2, .3il 26.-1.\ 25.50 2·L56 23.62 22.69 2J .75 20.89 
,~l('thyl Oclanoatc ___ • 28.93 27.93 26.92 25.92 2·1.92 ~3.9:: 2:2.9:2 21.91 
Ethyi oelanoate __ 2B Al 2~.41 26,1.7 25,49 24.52 23.55 22. 5H 21. 6] 
1\lf.'thy] decanoatL ______ 29.42 ::'8.51 27.59 26.68 25.77, 24.H6 2395 23.03 
Eth~'] .]pcanoale ________ 29.07 ; 28.J5 1;:7.23 26.31 25.38! ::'4..16 : 23.54 22.62 

23.80 

24.52 
25.13 
~5 .22 

15.84 
J6 . .52 

17.94 
]6.47 
16.23 

26.14 
1ll.7J 
17.85 
19.71 
14.]4. 

]'j.us 

18.S8 
17.77 
~O.JO 

L(,:i:I~1 ~(pHlr~~ 

con:=1anl!=: 

Ii 

::3 . 00 ;n .00 

2.3.75 31 .. :;0 
2~.~7 3:2.H6 
::::4. IS 32.20 

27 .~H; 

14.68 .26.29 
15.40 :26.60 

0.0600 

0.0775 
0.0859 
O. Vi"75 
(j .12B\) 

0.1161 
(). ]]20 

::1.·14 (J.W7::' 
1687 i 55 O.10GH 
15.46 I .59 i 0.10]3 
] 5 .18 i 25. ,2 I 0.1 OS! I 

12l.69 O.l10;2 I 

2~'~2 I ~~.()8 O.Oillli 
I I . ,'" I .:. I .06 ' O. 099·13 
16.1)(} I 26.: 5 o. 09:lf) 
'18.74 2H.44 n. 09iO 
12.;), 128.::'9 O.l.'i72 
______ 126.'17 OJ31S 
. ___ .; 2677 IJ.])19 

i ::'~ .5(, ' OJ147 
J6.S:: i 2, .L,e; ! 0.]026 

: :.?O.ll I (J.I]:!:: 

J7 .(j() ~ 2!J .1)9 U. Hl23 
]6.75 i 2(,,',12 ; 0.]017 
] 9. J'I· i 21L ~ I) ! (). 0964 
'''' : :?7.,siJ ! 0.1258 

.1 ;;6.7~ i O.116u 
17.33 16.~: 2(;. i{(l : ().! OS'} 
18.43 17.4-1,::: .. 37 i 0.0993 
17.J7 H •. !lH i:2: .18 ! 0.1115 
15.81 11.68 I :25.l)Y : 0.1131 
17.H ~ 16.JO I 26.5S ~ 0.1015 
] 8 .06 I (} . Oli 2 , . 0(1 ! l}. 10(1) 
] !l. 96 1 R . 00 ' ~ 7 . 65 i 0 .096:1 
16.88 16.04; :24. j,;" ! 0.03,J.3 
19.7::' HL81 i 2: .<)3 0.0909 
19.06 HI. 11 ~;.32 0.091H 
11) .92 14.8'7 ~5.33 1).IM6 
]6.6'1 15.63 2~.83 l).lUJ5 
17.58 ]().59 26.,16 0.0987 
J8A~ 17 . .'j'j 27.HS O.JO·t4 
16.96 i 15.92 26.32 0.](1-1(1 

J ll. ] (, i 17.16 27.] 5 0.0999 
J6.U 15.73 25.79 0.1006 
lS.88 17.90 2: .'i'~. O.09(l·1 
17.116 16.9] 26.43 (1,('952 

18.2] , .28.22 

1,.61,27.05 
16.7::1 ! ~5.()i 

18.02 I ~~.:7 
10. J:J .... ,3 
J9.08 , 28.95 
18.93 i 28.3:: 

0.]001 

0.0944 
0.OB3.1 

. O. ]()1.S 

().O9(.O 
0. ()98i 
(J.0939 
0.1002 

±0.1:i 

±O.15 
±O.l·j. 
±O.15 
±O.Ol;! 

±0.10 
±O.05 
±O.05 
±0.1J8 
±0.1J3 
±0.07 
±O.OJ 
±().Ol 
±O.05 
±0.06 
±0.07 
±O.20 
±0.08 
±0.06 
±O.02 
::'::0.02 
::'::U.O;:' 
::dl.03 
±0.01-
±O.07 
±0.()6 
±O.05 
±O.U4 
±0.06 
±0.06 

±O.02 
±0.03 
±0.04 
+(j.06 

±O.03 
±0.08 
±!l.04 
±O.07 
±0.09 
±0.04 
±0.01 
±0.04 
±0.02 
±O.10 
±0.05 
±0.08 
±tI.()'f 

±0.13 
±O.OS 
±O.]O 
±O.03 
±0.08 
±O.03 
±0.08 

J9_~1 

lS.5.:' 
17.56 
]9 J)6 
19.(19 

20.07 
19.87 
20.91 
20.M 
22.12 
21.70 

J9.91 I 2Y.93 
19.66 i 29.38 
21.21 ' 30.33 
20.7H 29.99 

v.097J6 ±O.J6 
0.09]2 ±0.04 
0.0921 ±O.()6 

J. Phys. Chern. Ref. Dele, Vol. 1, Nc. 4,1972 



854 JOSEPH J. JASPER 

T.\BI.E 9. '-\liphal;!' uno related carboxy"lic esters 1243j-Continued 

Surface tension (±O.l(l) LeaH fquares 

Compuunti i constants I G, 

, I ' I I "! I' 

I 10° I 20° i 30' i 40' ; 50
c 

[ 60° I 70
c ! 80' j 90' [ IOO °C I u b! 

---------:---'---,---!---,---I---;---[---l---:---I-------'---
Propyl J"canoatc_. __ : ~9 .16 I, 28.29 27.41 \ 26.54 25.66!; 24 .'18 I, 2? .91 \ 23.-;)3 22. H) \ 2:1 .28 , ?'\.).IH (U18'16 I ±O.1{) 
Butyl uecanoa1<, ___ ._. ! 29,41 ! 28.53 27.66 I 26.78 25.90 'I' 25.02 24.)41' 23.27 22.39121.51 130.29 0.0878

1

' ±O,04 
l'tj,-lh.,j dvd<'c~nval"- - .. 130.4.0 .29,{;1l 2H.69! 27.00 26.9] 26.01 25.12 24.23 23.34 22.+4131.37! 0.()0927 ;::1:0,0·1 

Elhylciodt>eanoatL _____ i 29.19 28.32 27.+6 i 26.60 25.74: 24.87 24·.01 I' 23.J5 22.2B 121.42130.05 I 0.086281 ±O.05 
Propyl dont>eanoatc _____ 1 ~9.65 . 28.B1 27.97! 27.13 26.29 125,45 24·.61 23.77 .. Z2.n 22.09 30,491 O.OS'W : ±O.lO 

. , , 1 I ' , 
Butyl dodf'canoate ______ 130,02 ·29.15 28.27

1

27.4.(1 26.52 25.64 24·.77,23.89' 23.02

1

22.11- '130.90 , (1.0876 i ±O.ll 
Ethyl be.tnt"' __________ , _______ . 2f1.75 27.77,26.79 25.80. 24.g2 n.lM I[ :22.116 2) .87 20.!!9 30.72 10.0933 , ±{)'01 

I-Pent)'! H('aratf- ' ______ i _______ 

I
______ ~3.35 \ 27.61 26.87 126.13 25.39 24.65 23.91 \ 23.16 30.57 '! O.(n395 i; ±O.l1 

MethylccHoacptate i ___ 3,UJ4. 33.09 32.15! 31.20 30.26! 29.32 28.37 27.4-3 26,4,SI2:;.54134.98 'I 0.0944 i ==0.17 
Ethyl aceto"ceta;e '". ___ 33.40 I 32.39 31.37! 30.36 29.34128.33 27.31 26.:~0 25.28 I U.27 ! 34.4-2 0.]0]5 i :::0.08 
EthyI2-acetylvaJeratt' 30.78! 29.86 28.93; 28.00 27.08126.15 25.22 24.29 23.37122,4,4 I 31.71 I 0 .. 09269

1

. ±0.38 
EthyI2-ailyl,l('eto- I I ' I ! 

acetale i
"" __________ 31.24- ii, 30.30 ~.~9.~6_: 2lL41 27.47 1

1
26.53 25.59 21.65 23.71 ;;' 22.77132.~~ 10.09413: .. , ±O.03 

Ethyl 2,2-diml'lhJI· . . ~. 
accloacelat", ____________ -1-------\ ,,8.;,;, [27.48 26.41 [25.34 ______ 1 _______ \ 31./;) I U.J068 I ±0.40 

Eth~'1 2-eth,·]acpjn- I Ii: I i 

aC<'latF',,___________ ... 1---- 28.90 27.94,26.98! 26.02 25.06! 24.10 i 23.]4 i 22.18 31.78 0.0959111 ±O.06 

Eth~'1 2,2-diethyl- i '! i II I ! 

acetoacetatt>'" ------I-------!---- ;;:~~ ~~:~~ ~~:~~!I ~t~~ 27:j8-,-~6:jj- -i:s-(lS-i,-Z3:9S- ~~:~~ '16:~~~~ Ii ±O.4-0 
Methyllevulim;t<," __ ... '1/_ I I, ,I I ±0.1.5 
Ethyl 2-isojlcntyJaceto-

a"(:t~te;_. 1 _______ :_ 27.2ll 26.43 25.59 24.75 23.9J ' 23 .07 ,2223121.38 129.80 \ 0.08415: ±O.lO 
Mtth~'J 2-methyJal:"to- I • 

aC"lale; .. ~ ___ . ___ ... $0.82130.03 34.88 53.15 32.57 31.42 30.27 29.]2 i ~7.97 i ZO.82 :'\8.33 i O.lllll I ±V.YU 
TriNh)'] acollitat('c .. _ 35.57 134.56 33.54 32.52 3] .50 30.49 i 29.47 28.-15!. 27.44 26.42 36.5910.1017 I ±0.03 
IsobutyJ propionale ,_ _ _ 27.80 ! 26.04 25.,17 24.3] 23.]4 21.97' 20.81 ]9.64 118.43 17.31 28.97 0.1166 
hohul~'J isobntyrlite- 1 ___ • 29.65 i 28.38 27.J] ~5.81 24.57 23.30! 22.03 20.76 I 19.49 18.22 130.92 0.]270 
leof'cn1)'] Fr0f';Qn"'~ :---i 26.0J 'I' :25.l0 24.20 ::!3.29 , 22.39 2],49 i 20.58 19:68 I ]0.77 17.07 1.26.91 10.09039-------
_____ . _______ : ______ . i I I I 

:. Rd. 1159J (Capillary Pressure-A) (±O.J). 
b Ref. 149] (:\iaximum Bubble Pr,,"""r.>-A) (±0.2). 
cRef. j125j (V:: (±O.3). 
d Ref. !2511 (A) (±O.3). 
"Ref. [2J1, 82) (Calc. -,=O.03849-(4117.1 - '1')1."). 

f Ref. I95J (A) (±O.3). 

J. Phys. Chern. Ref. Data, Vol. 1, No.4, 1972 

• Ref. 1132J (Drop "'eight-A) (±O.3). 
h Ref. i216] (Maximum Bubble Pressure-A) (±OA). 
i Rd. 1108J (Maximum Bubble Pressure-N,) (±2.0). 
j Ref. [IS3] (Drop W"ight-A) (±0.4). 
k Ref. [262] (A) (±().4). 
I Rd. i19S] (Cap. Rise-A) (±O.6). 



Compound 

SURFACE TENSION OF LIQUIDS 

TAliH. 10. Aliphatic thio!" and sulfides [248] 

(Cap. Rise-A) 

Surface. tension (=':0.1) LeaE-t Equar(-::= 
constant~ 

,. i! Iii 

855 

(i ~: 

, J 5' 1 2(1" ! 30' ! 4()' 50' 'I 60' I 10' ! 80' 'I 90 cC! a i b i 
IIi! I I I I : 

------------:---:---:-.~-; .. --.---I--~I---!---:---I---i-~---!----
i I : iii ! I i I 'j I 

~1 th tl' I" I ~~ "5 I n4 ~O 1 ')3 00 ! 2] .3J i : I I : . 28,09 0.169& ±(J.(I:: 

1,:I~la:;~li~;~·:~:::::::::::::~1 ;~:~71 ;3:~711 ;2:6f. !-·-----i:::::::::::::J::::::>:::::::!:::::·- 25.06! 0.0793 :::0.10 
J.PropanethioL._ 125,47 124.84,23.56 i 2::.29 i 21.02 . 19,75 i-.-----I--- .. -.I .. - _ 27,38 1 (\ j"'';') :::0,05 
:2.PropanethioL ___ I 2:::,50 i 21.9.l ;120.74 i }9,56 i HU9 _ -I ..• - ... i ..... 1 24.26 I O:lj~~ ±(I.OO 
I-BnlanelhioL ... __ ..... _. __ ! 26.36 125,79 ,24.64 . 23,5{' 22.36 2J.22! 20.08 1ll:1.93 1------ 28.07' O.JJ42 ±0.04 
:2.M~thyl-l-propalJ(,thio1. .. ___ 124.52 ! 24,0] i 22.99 j 21.96 20.9,1· 19,92 118.89 ! 17.87 i. 26.06 0.102·; ±0.16 
:2·I\1~thyJ.;::.pr()pallethi()i.__ 21.05 1.20.51 19.43 i ]iU·1 17.26 + 1 22.68 0.1084 ±O.UU 
I·PcntanethioL 26.83 : 26,3;; i 25.3'i : 2·1.39 i 23.4·] 22.'11- 21.16 20.84 i 19,5] 28,30 0,097, ::':0,03 
:j.]\1cthyl.J-hutan"thiQI.... ~6.J(j 25,60 i 2~.(,0! :23.60 i 22.60 2],60 20.60' 19.60 j 11),60 2i.60 O.JOO() ::,:0.21 
J·lh·xancthioL. ........... _. ~7.92 27.50 i 26.53 ! 25.56 ! 24.59 23.63 22.66 21.69! 20.73 ~9,43 O,()96: :=0,03 
I.HeptanelhioL_.. 2/ ,69 :::7,26 26 .. 12: 25..5'i i 24,7:2 28.96 
I~OctanethioL ______________ 28.]& ~7.77 26,95126.1.1 ;25.3:2 29:4·0 

23.8/ 23.02 :::2.11:; 
! 

21.33 
24.51 23,69 ::':::.RS I 22.06 

0.084·:': =.0.25 
o (18J5 :::::::(1,03 

Ikm:cm:thioL. __ .. ____ ._._ 39.61 39.0} 2o,,{\u 3{,,('O! 35.40 4J ,4J 34.l!O 33.0(: .jJ .70 ~().59 () .12G'~ :±O.O9-

Methyl pht'nyJ ';u1[,d( ...... _. 40.95 40.33 59,H] 37.86! 3G.(.2 42.81 35,33 34,14 02.9] 31.67 O. J2;~(; =.u .03 
Elh)·lph'!Ily!r,uliidL. 37.60 :'I7.0·j 55.91 :\4.:833,64 39.50 32,51 3},33 30.25 29.J2 O.J13J. ±O.l:: 
Phellyl prop)'] .ubdc....... 55.8Y 35.37 ,A,S2 3&.::'3 3:2.23 37.46 3J .18 30.1~ ~9 ,(I') 28.05 0.10-16 ±0.03 
I''''pr'''pyl ph",,;:1 <nHi,i,· !l!l 4Q !l'l J.f, !l') 40 .'\1.:iS ~n nq ::I::'. S'7 ~9 .~'?4 ':>~ '\::: .' , 1., '''Ii 07 11 10.;" :doC, Ol' 
B1Jtyl phon:l ,ulfide....... 34.99 34.::'0 :::3.5:: 32.55 31.57 36.45 31l.59 29.6:2 :?8.6~ ::7.67 O.09i6 ::':('. f(; 
l-Pen1yl pbl-nyl ~nifidt". _______ 34.63 34.J6 33.~(1 5~.:::5 3J.30 36.06 30.3::' 29.'10 23.1-l 27.49 0.0952 ::::('. J3 
Ilexyi phenyl oul!Jd,·. 4·4.67 44.r)'; 42 ,8: ~J.68 40A8 46.46 39.28 38.09 36.39 35,70 0,IJ96 ±(I,05 

'llef. )3] (Capillar:,· Rj,,,. Method) (::::i.5), 

J. Phys. Chem. Rer. Data, Vor. 1, No, 4, 1972 
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:0-
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n 
:0-
m 
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1;1 
D 

.Ii 
~ ,-
z 
? 
:!-
.., .... 
'" 

( ;o'llponnd 

.- .. _- ----- --. --~'--' _._-," _ .. _,-._---------- _.-

C).rfn)H~xarH~ n _____ . ___________ . 

( :'YpbIH~x.~rH:'. fl .• _ .. __ .. ____ . _ • . .. __ • ___ .. _________ _ 

Cyd"pCfl [<I,,!! n ___ .•. _ .•.• ____ • _ . 

Cydrlp""rc .. "' ____________ ._ .. __ ' .... , _____ . ___ . _ ---...• __ '_ 
C yd,,-oetall<'_ r _ • ___________ . ___ • _______ . ________ . _ .. _________ _ 

Cydr-.penlallol" __ . ___ .. _____________ .__ _ __ . _____ _ 
Cyehh""<lIv)I" _____ . __ . ______________ . - _ - _____ - - __ 
Cy.-ir,I,..,p,-an'l\' ... ____ . __ .. __________ ._ _ - - ___ - - -_. 
Cyd"I',m' anm",_ _ _ _____________ -. _ --. _ --
Cy('hht~xanonc_ . ______ .. ________ .. __ .. __ 

(:~p·~lnllf'p r an()tlf~ .. __ .... 

iV11'O,y'''r'-'''p''rll """ 
I.M<"'}'''ydnjlwl,·",,·· 
;\1.Mbykp'lnh"x",,"" ________ _ 
I~: 1 b) !i·y(·lo:\pf·n, fHC· I~ .. 

"ropyl,'}"I"p"" I~"" ,, ___ . _______ . 
IS())lhil>Jicy('l()p'!ntan~ h _______________ _ 

nil'! kydnp"" '-me" _ . _________ . ___________ -
Ti'oh" [ykyd"p"" I.""" ,, ___________ . ____ _ 
Prnl'ylcydoh"xwc" ______ . ____ .. ________ -
'''0l'r(>pyky('!nh'~xan~ h. __ .' __ .... ___________ _ 

II .. ,}I"ydohcxIIlIe" ______ . _____________ _ 
1",J;ulykyd(,hCX.1I1"h_ . ______ . _. ___ ... __ _ 
",( .• llll'ykydnh"xa"" h _______ .. 

t£>rtM!tutylr.y,.I(,hi\xmH\.h _ --
Cy(·h~ocl'H10Hf': ' _____ ~ ___ .. _ .. 

1.i\ltlhyl"y,·I .. h.x"""e .. _____ . _________ ._ .. 
;\1<-., Ity l",,,,"yd"I"''' I "'If'. _. _ .. 
:l.M(.hyky.-l"pon'f''''' __ .. ______ _ 
1.,1. Oinll,rhyl"ydohexanc." ______ _ 
6$·1. ,2.l)imcl.hykydnh"x,IIH)" __ _ 
trans-.! ,2.J)imcrltyky,-,lnhcxnnc."_ 
d .• ·] ,:t·l)im",hykp·.lohexanc'-' __ _ 
trrt1l .• ·J ,:i.D;",,,,hyl'·y,·.loh,,xIl"f' ~_-
d.,,·l ,·I,.l)iml'.rhykydnlll'X"""" __ _ 
lrrHls .. l. l4-nitn~thyl(':yf;loll(~xmw 1-'; __ 

ll'l'l1s~J1rX(lhy(h'{~-2-indCl'Hlt1f~ ____ _ 
I.ra1l.,,-I){",cahytlt·{·,yZ-nlr.lhY'f'·nr.na l'hl.hnlf'.H" __ -­
trt,T1::;ftl ,~X all YfJ"o-2-tnrf h ~·I(~l1r.iIHI HIl_ 

TArU,E J I. :\ li'~rdi(~ "Y"l"o("'arl'i\nB nnej d~r;vD.I.iv(~s {23flJ 

(Diffcrcnl.i81 Cal'il'ary His('.A) 

," ., 

~~7. 1:1 
2:\ .(,2 
~/I,.Bf) 

2;; .1') 

:t~i. ](, 
:lS.OO 
:170:; 
.1('.2., 

;:1.20 
:""!,l :; ,. 

2.",. ~·I 
2(), ·1·2 
~;; .B!; 

27.31 
21i.1.1 
27.BIi 
27. ')B 

2H.·1-Il 
~7 .~9 

Z:UlB 
2B.IO 

III" 

2(,. ,1.:1 
21\.01 
2Ll1 
21,.~,'1 

34 _7ft 
.'11-.1 ..• 
.10. 'f..~ 

" .•. 71 
2;\ .'f.7 
~O.(d 

2·1.'.lU 
~H.')I) 

2:;.1l:1 
2 .•. 36 
2(,.1l3 

2;; .i" 
27.3;; 
27.18 
27.')9 
2i;.BO 
2BAI 
27.1>2 

27.71) 

2:;.-1·2 
2·1·. ·I·a 2:l.Ila 
:!;;. ;.,t.) ~:;. J I 
27.:11 21i.7") 
2;; .'\-.) 21.1)11 
2.1. ;)0 21·. Oil 
2() . 20 2;) . (}I) 

~:; . H7 :~:;. 3') 
21.17 23.!JB 

:~~ :'~~ -I-:~'~: ~~ 
--____ 1- _ .. __ ._ 

~~Hrf;H"! f~nsi("\lt (:i:(l. 1) 

2(1" 

~l;'. 21· 
2f). ~ig 

22.1.1 
22.9:; 

2'UH 
3.1.0:! 
.j:I.'In 
33.17 
.3.1..1:' 
3;:; If) 

:l·1.6I> 
22,:W 
1'). :;2 

2.1.B:; 
23.im 
2·1.');, 
2·1-.3H 
2:,.a7 
21_ 7:; 
2(;"H 
26.'1-11 
27.0;t 
2:;.11<1. 
27.,1.(, 

2i;.01i 

20.60 

:\00 

21.0ri 
2;). ;l(' 
21.14-
21.1::; 
2B.75 
:.12.01 
32.'1:1 
.32.2;; 
32.2:> 
3:{. ')1 

.1.1.iil 
21. II 

- -'-1 22.72 

~~.B6 
2.1.97 
2,1.'1-0 ' 
21.1)1 
2:l.R·1 
2.) ,,'11 
2;).;'0 

,1-0' 

22.1\7 
2,\,.:H 
'()JiB 

2'7.flfi 
:n.no 
31.,1·7 
:ll.:n 
:H.Ci 
32.7n 
32.;i(, 

1').'11\ 

21.;).fJ 

21.1\1 
22. 'I') 
22.·(·:} 
2.1_'.);; 
22 ')l 
24.29 
2-1.'l') 

26 . 02 I 2,;. ()') 
2-1.117 I 231)1 
2(, .;,~ I 2.) .. lO 
2:;.71 2-1.7'1 
___ . ___ 1 :H.il,' 
2., . 19 2 1. :1Il 

;;0" 

2Llill 
2:L II 
111.22 

Z6.~,7 

~') _?Il 
~O.:;il 

30.'U) 
:W.O:; 
H.·to 
31 .. 50 
III.HI 

2fi.46 
:W.1\2 
~2.1H 

21.1-1 
~2.Q9 

21 .')9 
2:~.27 

~:L:i{) 

H.II 
22. '}·I· 
~l·. (iJ 

~:\. iH 
1-1_112 
2.1.27 

!i0" 

;20..1-9 
21.iN 

25AB 
28 .~r7 
2<).:;.1 
21)AB 
28.f):> 
30.22 
30.'1:; 
17.6~ 

pun 
l'l.HO 
21.03 
20.-16 
22.1l:~ 

2I.Oa 
22.2!l 
22.;).1 
Z:UI 
21.911 
23.M, 
2Vl2 
:~2.n;~ 

22.i.1 

~'1.~;; ! 2~.2() I 22.2;l 
22.01l 21.1.1; _____ _ 

2'1-. L'l 12:L 16 22.18 I H. 2! I 20.N 
2:;.73 
21.n'l-
22.6.1 
21-.67 
2'L'13 
2:l.lll 
,,5. O:~ 
30.H1 
2H,n:; 

2,UiB 
2.~. LO 

22.1" 
2:1.116 
2:1.,17 
22 '()3 

:H.I.O 
2').<)1 
27. (X~ 

2:\'02 
22.l(i 
21. 19 
22.6'1 
22.5( 
2.1.06 
3:1. 17 
2a,9<) 

27.02 

22.:;1i 
l1.21 
20.23 
21.02 
21.5'\ 
2O.'lI! 
.12.21-
2lL07 
Ui.l() 

21.50 
20.'}.7 
19.27 
20.60 
2!l.5B 
.I'U.O 
31.32 
27,1:, 
2:>.JH 

70° 

11}.30 
20.(,7 

21.39 
27.96 
211,57 
211.;'(' 
27.IIS 
211.91\ 
2'l.'I.O 

:1.1. 112 
21.06 

30.39 
20.23 
2'1.27 

1l0" 

23.:10 
2(,.<);; 

J7. no 
27,(,-1 
2(,.7;' 
27.7.'-1 
2H.:\;'i 

:W_02 
I~I- I);; 

2').'1.0 
25.30 
2,'L3:; 

<10° 

22.2.1 
2",91 
20,(,-1. 
26,71 
Z;;.n.; 
26.'1.') 
2', .:10 

2'_).01 
lII.n:; 

211.:;3 
i1·_40 
~:L'I-l, 

1.00°(: 

21.12 
~.~ 

2;;.67 
~.~ 

M~ 

~~ 

~.~ 

~:Il 01. 
.17 71· 

27.0() 
2:1.1.(, 
2J ,!)2 

Least !";'fJlJ;lrr:~ 
cnflS':1nl.s 

27 _62 
2f).2:l 
2.;,;>.1 
2;;.9'1 
32.02 
:IS.O'1 
3;'.33 

:I".O~ 
3:;.:;:i 
37.lii 
:\6.7f 
:2-1-,(,:1 
21. ,(; 
2fi.ll. 
~:l. 92 
2(i,I)J 

26.3·1 
27.79 
2(,.;,9 
211 .:17 
2H.·I·E 
28.% 
27.7i 
2')'3Ii 
2lLSH 
311.0,1 
2B.HI. 
:y,AIl 
2:;_()I] 
26.011 
27_11:' 
2;;.92 
2".H-1 
26.71 
26.3;:) 
24_% 
36_119 
32.(Jll 
30.611 

" 
1I.lum 
0.1223 
O. H02 
O.H·9':; 
O. Hl90 
O.Hlll 
O.()I)li6 
o.()f)23 
O.llnn 
O. -'2·t2 
1l.1O:>1 
II, !If,3 

0.1/20 
O.II:{() 
n_W20 
0.0')7% 
fUl?7% 
O.OC)o() 
0.0919 
0.1020 
f) .1199.; 
CI.H9{)')7 

fl. ()fUi.; 
n.O<};,11 

11_09:;'))\ 
(1.1003 
(). lW7 
n. lOll:; 

0.1200 
n.0974 
O.lf):)8 

O.09'H 
():0962 
o. lOW 
(U)<)61 
0.0')7(, 

0.0'12'1 
()'0')22 

0,0910 

;""1' 

±O.1I1 
::1.:1).01. 

oH).ol 
::JelI.HI 
::!"II,n:) 

::\:iI.OJ. 
.:1:: 0 .('1. 
:l:!I. I a 
:::len .0" 
±!l.;~;} 

±!l_II 
±:1I_12 
±(UIS 
±(l.!)::! 
±iUn 
±11,(11 
±fl.()) 

±II.OI 
±O.OI 
±(I.02 
:J::O.OB 
±(l,(12 
±(I.OI 
±(Ull 
±()!)J 

±OJ)J 
_UlJ)') 

--'-0/01 
±o.()[ 
±(l./).) 

-HI. 02 
+().O:) 
+fl.fl2 
±().fll 
±O.H2 
±JI.02 
±O.OB 
±0.O:3 
::I::().O:) 

Q) 
U'I 
0-

&.. o .,. 
m 
"U 
::t: 

~ 
&.. » 
(It 
"U 
." 
;U 



!-
'V 
:r 

~ 
n 
:r 
II> 

~ 

'" ~ 
c 

~ 
< 
~ 
:-' 
Z 
!' 
!> 
; 
'l 
h) 

111 .. Dinlcf.hykydopcnl.nl1p.P: ____________ - ______ .. ______ - - __ - 2.1.27 22. 7(l ~ '- .1" 
2_'\1"lhylr)Tloh""mH'ne" __ . _______ ... _____________ .. ________ ;;;; .:>~ 33.0;; 32.01 
:I-Mr_lhylryrlnh"xanoll'" ___________ .... __ ". __________ .. __ . __ .. 32.riO :12.13 :n .21 

,1 ... Melhyl"ydnhr_xanone' _____________ .... --------------- :12,.1(\ .~l.H'l :m.'lfi 
il_MNhyl,,}'dnp(>nlanoll" _______ ... ___________ .... ___________ .11. III .10.6') 2').n 
Hromor_ydnh"planc ... __ .. ____________ ... _______________ . ___ - _ .1:>.:10 .1·1,.-1-2 
.l_Mclhykycl0l'enlannlh ___ .. _________________________________ - _ - _ - __ - - __ 29.75 
3-MelhykyclnpcnlanoL-- _________________________ -- - - __ - 29.29 28.94, 211 ,24, 

2-Melhylcyclohcx:lnoL-- .. ----------------------------- .. -- .12,0(, 3'1.(.11 30.91 
.1-Mclh}'lrydoh"xanoL ________________ .. __ _ _ __ ___ _ _ _ _ _ __ _ 21l.77 23.1-;; 27.!12 

-1--MclhylryclohrxanoL--------------------------- 28.7'!. 2!l .• 3H 27.09 
J)ccyl"yelnpnn t.anc rl __________________________________ .. _ _ 30,6'1 .10.22 29. H-
Dnryl~ydf)h"xaneo\ __________________________________ - __ _ 3l.0(\ 30.63 29.77 

25.fl9 
2,1,.70 

20.70 
2;;.6R 

l\·lct.hylf~n4~r.yclnhcxarH~ __ - _ .. - - - - - - - - ---

20.7.3: It). 7:2 
.10.9fl 29,,),; 
30.211 2').36 
30.112 2').09 
2Sl.7!l ~~7 . 7n 
335.1 32.(,,1, 

211.7(, 27.77 
27.5'1- 26.U·1, 

30.14 29.37 
27. ]() 20.;)0 
27.00 20.31 
28.4;; 27.;)7 
2ll.,)2 28.06 
2'Lol 23.53 
2.1.73 22.7;' .1 _Mdhyl_:{_lIIc!.h.yl",,""yclnlH'xan,,_ - -- --­

l_"'",hyIA_llIfllhyl"Jl,,"ydn IH·xan"_ .. _ ---
2-Cy{~·n,.~n1.yJf~yd(J,)f~n r CHlnl _ _ .' __ " ____ " 

2(,.20 2.>. 7f) 
____ 311.11 

2,1. i2 I 23.7.1 ! 22.7;; 
36 . I B 3;) . 2;; I 3".32 

I';'.hyl .. ydnhrxlllle· _ _ .. __ .. - ___ - - _ - __ __ 

Ill. 70 
211.92 
2R .1-.1 
211. I:> 

17,(,n 

27,1)0 
27.;;1 
2i .22 

2ii .1l7 2:>.1-
2(l.!iR 2~.6 

2(i.2B 2') . .1 

26,m '1' 2~.H;; 2UlB 23.9 
.1t.7;' .111 .H7 29.9H 29.0 
2(}.77 '" ... ____________ - ___ _ 

26.14 25.'11, M. H 21 .. 11 
28.(,0 27.83 27.06 26.2 
2;;.93 25.31 24,(}8 24 .. 0 
2;;.62 2·1, .9.> 2'1,.21- 2.1.:; 
2(}.6H 2:).80 24.91 21·.0 
27.20 2(,.31 2:;.1·9 2-1-./1 
22.-15 21.311 _______ ,,_ 
21.77 20.79 _______ 1 ____ _ 

21. 70 20.78 I 19.79 111.H 
.1.1.:\9132.,7 I .11.;),1 30.0 
22.;)1 21.16 
33.H : 32.n I 31.'H I .10.;) tnIII.<-O..r.ahy,lro-2(11J) _"al'hlh<llctl<)ne_ 

M"lhrI2-m ... l.hyl-I,I-"yr.\nh""ane<li<l,,"'<ll" 
r-:II.yI2-mel I.yl-1 ,1-"ydohr.xanetlia,-,,,'n1r. 
M"!.!.yl .. y")open !.a,le<;allc r _ .. _________ ... ____ . 

1

2 i' . 2;) 20. i.1 
.17.;'2 37.0;; 

2:i.n7[2;.62 ·12.1.;;~ 
36.12 3.).111 31.2.) 

3:; ':,H 3'\. 70 :\3 .72132 . 73 
__ __ __ __ __ _ 33.2(, 32.37 1 31.'1f! 30.;)B 

_ __ _ __ __ __ _ 32 . ~3 31. I'l130 .:\5 29. ;) 1 

__ ~ : : :: :: _ : : : ~ _ ~~. : ~~ __ ~:: ~~. _ ~~ : ~'~J : ~ : ~7 

31,7:> 
29.ii9 
28.07 
3l.lO 
32.g;1 
19.K,t-

3(1.77 29.7 
2H.1I0 27.9 
27.83 2(,.9 
30.22 29.3 
31.91, 31.11 

3- l\.tctilylryclop"l1 I a,I""ano",,, r .. _________ - --
9-Cy,-,lohepl a,I.,,,ell-l-on,, r ______________ .. _ 

J , I ,.1-Trilll"rhyl"ydoh'·xnllp' h ________ .. _ _ 

" H,~r. [toSI (Maximnm TInh .. l" P","sl1rf'.-A). 
h HO;{. [22('1 (A) (±Il.IO). 

N.1l7 21·.1-1 23.:;0 22.511 I 21.ti7 20.75 

• Hd. J271 (A). 
f Up-f. [lH71 (A). 
• Hef. II I (A). 

--.------- --
'I 21-.H2 
r, 21 .. 7.1 

21,.41. 
22.9/1, 

i) 28.21 

1· 23.34 
~ 2;).52 

2.1.1-2 
22.H(' 
23.H 
2.3.77 

2'l.6B 

29.;;7 
211.R1 
27.02 
2('.1:; 
211.'17 
.m.17 

c TM. [311J (A) (::1=0.1 Il). 
<I nd. [lI2J (N,) <=t:Il.OJ). k lkf. 11H21 (MlIximur" Hu!.!.I" l're8-"1I""-;\) (±O.03). 

3.79 
3.BI 
3.1-B 
1. 97 
7.32 

2.M, 
·4.7;; 
2.79 
2.17 
2.25 
2.')1 

11.7;) 

1l.S3 
7.H3 
6.13 
5.31 
7.60 
9.21.1 

2:3. -;:: o 10th ±o.(I:~ 

3,1-.0(, 0.1027 ±o.m 
3.).06 !l.Of)Z;; ..L1l.I(i 

32.8? n.o'l.>;; ±0.02 
31.M 0.0%9 ±!l.m 
.10.11) o.oll!n ±0.20 
31.7,; O.Il<J<J3 +O.M 
2<}.oA 0.0700 +0.01 
32.4;' 0.0770 ±O.2:! 
29.08 0.0629 ±O.OI, 
29.0~ o.omo ±O.09 
31. ]] 0.08862 ±IUH 
31.41) O.fl3S79 ±:ll.Ill 
27.8<, 0.1077 ±II.02 
26.66 (l.ons cHI.OJ 
2(,.6') I o.o9w; ±II.IH 
38 . (l!, ' O. Ol)2') ±n.01 
27.7S: o.lO;;'~ ±1l.0-1 
31.')') 0.093(, ±n.07 
37.1,/· o .O91l1 ±O.O:\ 
3:;.0(, O.OWH ±O.OI 
33.71 0.081-0 ±O.OI) 
36.34 0.08,., I ±O."' 
38.1;. 0.088;1 ±O.!l5 
2:'.33 OJ)')]" ±O.Ol 

'" c: 
::0 

" >-n 
m 
-t 
", 

Z 
lit 

0 
Z 

0 
." ... 
(; 
c: 
a 
VI 

co 
UI .... 
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Componnd 

~o: so' 

ell 1afomet hall(·'. 1--: r J' .0 ](i 2 J4·.() 
JoJometh<!w·. ___ . 32.85 

25.3(. 
30.38 
:'.'l 16 

~O .·19 
27.(18 
;;5.03 
3D. 5~j 
28.:2-1 
2-1.[;.5 

3} .00 :29.72 
Bron1upthanr ____ ... ___ ~ __ ;:.L::'O ::'3.(1.1 

]{.Idof"tnunc ___________ _ 

1 .. CiT iornprOr:.ll1fl< ~ 

:;:'.Ch·lorOpfl'pHne: ... _ • __ 
j ."Rrom"pfOpaJlel-_._ 

::~l.l() ! 2, .BI 
'1,1 99 :?O h"", 

J9.1\0 ! 18.72 
~5:)(i :::~" ()~, 

2. .Bron!vpropanl:". _. ~3, 8-4 :2~. be 
J.lod"'\iropalJ~ i, ___ •• ___ _ ~g 3'i ~8. ~3 
:2 .. ] odl)propane i, ~ __ _ :2';]4 26 1i3 
] ·Chi0t'ohulallt ... 
1.Chioro.2.rnethyl. 

~:) i-i ::2 (.:; 

propane· ••. __ • __ . _ • _. 23. 3t' 
2· .. Chlorol)ulalJ(+ __ ~ _ _ _ _ _ _ :'::3.':;8 
J-Bron'.lolJlll&Ilt' _________ 27.5H 
]·BrOlf.().2·ml·11,,·j· 

:22 .~(J 
.,," 10 

~6 .46 

prvp"IH' 25.90 24.8J 
:2·Brcmu!Jl.llanl'.__ 26.3~ 2;;,.2: 
].!odohll1Rl1.' ______ . ___ . 29.iY 21':6 

1.Joll".::.m.-1h.,lpro!.ullt'_ 29.19: :'(li.12 
:;·]ud0blltml'. ... .... 29.26 2[1.~j 
1 .. 1'hlul\.lfl{"1l('il~I...··~ ______ ::1.-19 !2().Jt: 

J"Cldr>rop~·ntE1H'_~ ___ . 2,6.01 2·1.Y·~ 

i .. Chlor(J .. H~ni~d!) i~ 
bul,,(\(" 2J..43 ::3.3(, 

]-li.rVJY.iOp(,ni.2T.~,_~ ______ 28.46 _.~} 

J .BromQ.;\.n;I·th)·j· 
hutan\.,.i; ____ . ____ ~'·.]U 26.1i 

]-Jo~·10ih'n1c.1I~· __ ~~ _____ ,. 30.40 2~}.58 

1·1otlo·:3·111"tlnIlJUtall/.' __ 29,46 :?~:.5' 
]·rl11orohc-xhll{ " ________ ::2::.·11 
1-Chiofolwxc.rh.' _________ :::i.2E 

2) .·11 
:lb.:: I 

1-1irGrnoh(>:\:~~!k ______________ ;::~.HC: 

j·]ouob(':\;.J,nr- c ___________ . _____ ' 21.j_9"'; 

] -Fl norolwpt<llH: ~._ ::;3 _ 85 2~ . t~:.: 
1.Chl<lrohqn8Jl1· ...... __ 2:. 98 2~ .0;2 
l·Bromnheptan" •...•. _. 29.76 213.78 

:::.1.10 
~lOS 

2'133 

::!:j 7(J 
::. ).]0 

~: .O~ 

~i .15 
]u .u<) 
~\3 ,Ht: 

::G .11 
::~~ .3: 
:1, .C2 
20 "j 

~S.2j 

~(J _ :.;1 

:"'<).1)9 
::j .bO 
;>6.0(, 
27.79 

JOSEPH J. JASPER 

(Diff. Cap. Rise·A; 

, 
Surface tt>n,;;oll (±(l.i0) L('a.;! ~(jIJ:H{-;' 1 

(,{H1Ft~nt3 I 
I 

--I---i (J., 

9(\" : .100 cc a i ,I; ! 
i 

GO' i(1' 
• ___ 1 __ ._-

I - - - _. , --,-" - . 19.5 
33..J.2 

0. l650 
O. ]234· 

26.5325.2·) 
10 j.,q 

23.95 
:26.5~ i 0.1159 
3J .(;, IJ.L'86 
:;.;.<11 () '1':'4·(, 

17.8·1 i -------
23.·13 ! 22 .~J 
21.48 20.29 

('0,) 6: !_ 

! 

: i • I'" ... - 21 .3: I 0 OaH3 
... i 2M .. 3" 0 l:2Hl 

. 2G .::1 t'. 1 133 
31./) j 0.1136 

±002 
±0.13 
+O.Ol 
±0.05 
±().60 
±0,50 
::::0.6(1 
::::0.50 
=().08 

:21. Jli 
24.92 
2J . SCI 

:2 (i.\ I() 
]9, ~L1 

24.21 

2~.72 

:':3.05 
2().70 

:25.97 
::6,10 
17.:;S 

:22.79 

Sl .:21 
:'5 3J 

Z~ .12 

26.7J 
J9 Al 
:-·1-.]7 

25.9-1 
:20.::5 
:.W,7/ 
:25.10 
26.1l1 

.. , - - I' ~ - - - - - i -

26.96 
23.81 
20.38 

JlJ.90 
nUll 
23. OR 

21.(,(; 

21.94 
25.66 
2-1.90 
:25.0-l 

24.32 
2:: .• ] 
19.::7 

J7.8J 

:20.61 
20 iiI 

]6.:::3 l·L~:2 

2S.0<; 
2J .60 
] f!.l~. 

!9.SS 
Ju -0 

:?~ .(rO 

21.,] 20(fii 19.5(, 

20,13 J 9 . o~, j I: y:, 
24. ~6 23.:2:2 '">:' 1: 

22.1::' 
:2.) .S.S 
:,:,L3:'j 
l'i. ,~(I 
2:: .(ilj 
2-1.01 
26.;'6 
18.7.i 

:2 ~ . I S 
2-4.31 
2:i .97 
10.·1·(; 
21 . ()~ 
::3.0.j 

::3.B'; 

, 

18.513 J ,.·15 

]UA9 
JU. 6~ !' J, .5:: 
22.:;: 21.5·) 
21.6:, ~().6J 

2i .87 20.3:" 

:,(, 51 

IY.5·' 
19.76 

J(L ·k: 17. j.J ]6 33 

'<'.90 15.8.3 
~1_1::: 20 07 Iv.(J:': 

2(I.B 
23.30 
23.05 

19 .11 , 1 ~\.1\-
~2_:2.8 

:~2 .1·) 

21,.(12 18.90 
2:2 .07 1 2J.11 
2+.117 21.02 
J(; . 6(, is . b3 
!?1.25 

21.2: 

J'i.9~ 

20.] i 
23. J;~ 
l~; . ()u 

29.3S 1 (). 1 ] 0; 
i 25.<:7 (: llJ7 

2·].·10 
2'-1_·jn 
28.7] 

~6 .I.l() 

~"i .4(1 
.3(r.H:: 
30.::6 
so.;!:: 
;22. U~ 

:27.0S 

::J; .1(, 

31 .-1'1 
;\(J .3: 
'::::3.1 ! 
:2:-i,3:': 
~() .Hi 
3J . (IC. 

~~J..g:; 

2il.Y·' 

iJ 1090 

(j.I11P-
1!.1126 

I). J05<') 
0.1 J 07 
Ii. J031 
0.1072 

n .1056 
o. J 31~' 
C .10';'(, 

. ] I i~'() 

(I. 1.0 J<) 

::::0.07 
±0.06 
±0.05 

±0.03 
±().03 
±0.07 
::'i::(),) 0 
±(f.08 
:l:;O.lJ 

±O.08 

±0.('2 
±(;.02 

I, .099:)9' ±O .Q<i 
(1.1111.4 ; ±0.(l4 
{I.U,)1·'5; ±(J.03 
(1.100] ±0.05 
(). ]033 ±0.06 
0.09669 , ±O.IO 
0.01l·J;,4: ±0.0] 

].]o.tOh.,!",18Ih.'" .. __ . __ .. i :30.Jl :19.52 21l.6:~ 

n 1~ 

26.3·1 
25.80 
18.·IU 
23.13 
24.9R 
:'7.4U 
19. 7~ 
21.13 
25.83 
27."i5 

2.3. j ~ 

2·1.8;; 
26.S6 
:W.:!B 

25.9':" 
1').2) 

22. \IJ 

2~.1l8 

~5.{l9 

11l.4J 
:21.95 

20.:29 
2~AO 

2+.20 
]"7.4·7 

J9.33 
20.92 
~3 .31 
10.53 

32. Hi 
~5.9] 

(I.IO:!:! ! 

O.(J9()] ; 

(1. 093:2 i 

O.OIlI-l(;5! 
n.09;:;B 
O.(l96j 
('.JOO() 
II ,09~8 

::::0.0,1· 
±0.05 
±O.08 
±O.03 
±0.08 
±0.08 
±O.)O 
±O.O-1 
::'::0.0, 

±O.Hi 
±0.07 
±0.01 
±0.07 
±0.03 

l-]:-lnoro-(tctanto 
('. ~ ___ ~ _" ;!.J.. Y', ;!:~. 0;-; 

1·CIIloro·oct811{' __ • _ _ __ _ 28.01:1 27. i~ 

2 .(b]"ro·OC'lHIl'··. 27.40 26.40 
I·Brol11IHI('t8JH'_ 30.07 29.J4 

31.00 50.011 
1.Chlorononan(' ... __ .... : 29.29 1 28.3~ 
l·Bronwnonone. 30..17 2(L5'i 
l·Chloroile,·ant' __ ....... 29.82 28.119 
.l.Bromodc('3Jk _______ ._

j 
•• -_.--! 

J ·Chloroundecalle .. -- ... i .... ___ i 

l·Bromoulldccan<: ..... -. i .... -.. ! 
I-Bromo.!odi'canL .... __ ~ _ ..... _ : 
l-Bromotr1rcdeeanf> (' __ _ 32.05 

~9.55 

29.30 
30.22 
30.83 
3] . J: 

1·Chlorohf-xadec81lt' , 32.10 1 3) .10 
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;:S. III :.!;!. J0 

:?t.76 25.81.1 
25 .. J.(! ! 24.4·1) 
23.::2 
::'1. :~ 
27.38 
20.68 
27.95 
:2H_h9 
:21::.·10 
29.36 
29.9-1 
3n.~O 

30.10 

27.29 
;;~.oj 

26.43 
2:.78 
27.02 
27.81 
27.50 
28.50 
29.06 
29A2 
29. J () _ 

24.33 23.8: 
23.40 i 22 A0 
26.36 :25.43 
2i .94· . 

25.4·1) 
26.8Cf 
26.08 
26.98 
26.60 
2'i .63 
28.Hl 
211.54 

::-: .0':: ::0.]) 

2:1. 53 I 23.;:'1) 
26.0() 25,10 

23.58 
;::5.19 
:;2.6:2 
24·. ~) 
23.27 
2.J.. ~J 

25.14 
26.13 
~5.:1 

:26.77 
2:.30 
27,6(1 

2~.21 

25.::8 
24.81 I 23. 9J 

25.05 
26.4:: 25.53 
2(J 78 ! 25.91 

20.99 

2~,65 

Z..J..':::B 
21.67 
23.SJ 
:22.34 

::3.0:2 
2·1.Ei 
2-L65 
~5.03 

:':O.D3 :29_(.-1 
'1 28.-!() 

21.7;: 31.0(1 

~O. 72 
j ;2;:. ·1·::: 

2] Ai. 

22.1::: 
23.33 
23. ,,;, 

24.1:. 

5:::.5] O.o9H0 

30.2·J IJ.0952 
" I .3() ! {1.0894 
30.7(, O. (l936 
3} .::'(; 0 0856 
31 _OY 
31.9-:1 
3:2 .59 
3293 
33. Ie 

o OB97 
() 0861 ±O.U5 
o O<l819: ±0.05 
Ii 0878 ±0.08 
O.lOO(l i ±O.JO 



Compound 

.HromohcxaJec3ne < ••. 

. Bromo.:2.cthoxy. 
('1 han0 ('_ 

;locioJ.ex",lecanc t .... 

H Ref. i232j (V). 
" Ref. [J92j (A). 
'Rd. ;243J (A). 

Compollllll 

10° 

32.15 

30.35 

I 

15' 

I I , J ,2 ,2.Tt-trachloro. 
etharl("' •••• ! 36.85 

I ,1 ,::! ,2.Tctrabromo. 
ethane I:. ___ ~ __________ ! 50.18 

1.1,I.Trichloroethane u .. ! 26,40 

I ,!~~~~~i~~~~~~r.o ••...•. 1 ....... 

~romodichloromctbane h'l 33. ]7 
Chloroform'. . ..•.•. 27.97 
Bromoform' • I 46.]8 
Carbon tetrachloride (_ ~ _I 27.65 

Pentacbioroethane d. 1 35 .32 
J ,J ,2.Triehloro('thane p 

•• , 35.3, 

• :He!. ;:!t>lIJ (±O.W). 

b Ref. 256J (±0.3). 

: 
I 

i 
: 

i 

I 
, 

i 

I 
I 

'Ref. calculated 1230] (V), [82]. 

20° 

31.65 

29.72 
32.73 

25' 

35.58 

4!l.71 
25.14 

44.82 
31.87 
26.67 
44.87 
26.43 

34oJ4 
34.02 

SURFACE TENSION OF LIQUIDS 859 

TABLE l~. Alkyl haJidES !23"iJ-Continned 

Surface tension (±O.J 0) Lea"l square>; 
COIll'tants 

(7~ 
I 

SOc. 4.0' 50· 60° 70· BO· 9llc 100 <C a b 

3ll.79 29.93 29.06 28.20 2i .~4 26,48 25.62 24.7& 33.3/ 0.0(6) ! ±O.O!) 

I 
28.59 27.46 I 26.33 25.21 24·.08 22.95 21.82 31.98 0.1129 I ±O.05 
31.35 30.97 i 30.09 29.21 23.33 27.45 26.57 25.69 34A9 0.0880 I ±0.04 

I , 

cl Ref. i911 (lI) . 
• Rpf. 1157] (A). 
I Ref. 142; (A) (±0.15). 

35' 
i 

34.41 

17.25 
23.89 

I 

143.56 
30.58 
25.38 
43.56 
25.21 
32.97 
32.67 

TABLE 13. PolyaloalkalwF 

(Differential Capillary Ri~~.A) 

45° 

33.04 

45.79 
22.64 

42.29 
29.29 
24.08 
42.25 
23.93 
31.79 
3].32 

Surface t(,n;:ion 

55° 65' "':''''' ,~ 85" 

I 

31. 78 30.5J i 29.24 27.97 
I 

44.32 42.86 
! 

41.40 39.93 
21.38 20. ]3 . ------ -------, 

I 

41.02 39.75 38.49 37.22 
27.99 26.70 25.4{) 24.11 
22.79 21,49 20.20 
40.95 39.64 38.33 37.02 
22.76 2).53 20.31 19.09 
30.61 29.13 28.25 :n()8 
29.97 I 28.62 27.27 25.92 

d Hd. j9] J (::1:0.2). 
• Rd. 1]92] (±O.7). 

Least squares 
cOJ1stanH 

"' 
95' 105 cc a b 

26.7() 25.44 33.75 0.1261:1 ±0.12 

38.47 ---- .. 52.37 0.1463 ±0.05 
- - . - - -._--- 28.2R 0.1242 ±O.05 

35.95 34.69 47.99 0.1267 =0.12 
. --- -- - - - - - - 35.] 1 0.1294· ::::::{).O5 

29.9] 0.1295 =0.07 
35. il -- . 48.14 0.1308 :::::0.27 
17.86 16.61 29.19 0.1221 =0.20 

-- .. 37.('19 a.Il78 ±O.O2 
24.57 23.21 37,40 O. ]351 ±O.70 

J. Phy •. Ch .. ",. R"f. [I".". Vol. I, No.4, 197? 
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,HI I; I :.1. lli;di~\l o:\:llal.':-: ~I:?(;,i 

. \: .!:\in!urn [iuhhJe frr:s::=:urc .. A) 

Surface tension (±O.J 0) 

1 

20° 40" oil" 

LeHst squ2r~~ 
con~t&lJl:-: 

30.45 
31.29 

23.74 
29.3] 

-I 
1 27.02 
1 

i -I I 
! 85 'c I G 

i-~--· -I -----1--;--
24.88 1 32.J6 0.0856: ±O.Ol 
24.IH 33.20 0.0987 ±fJ 0.1 

I 
27.54 

T.~BLE 14.2. Alkyl ;,wnicotinat('s 1126J 

(M Rximllm Bnhhle PresEure.A) 

Surface temion (±O.l OJ 

Ester 

'It)' ()(i' 

MethyL. __ . 40.H3 38.'I9 36. J::! 
);:ih,-]. ~ ___ ~ ____ ~ . _ . ___________________________ . 37 -] S 35.02 32.89 
Propyl .. __ ~ __ . ______ . _______ .. _____ \ 35.22 S3.23 31.23 

32.88 30.99 
32.24 30.5.') 

Butyl. 34.77 
Pent)"l. .... __ . __ .... '1 33.92 
Hex)"L ___ • ___ . ___ . _ ..... _ . _ . ______________ •. ____ • _ .. ; 33.'16 31.73 29.99 
HeptyL. __ • ____ .. ____ ._._. ___________ . ____________ .. i 33.8J 32.00 30.2(; 

TABLE J4.3 .. 1\1 Nh}l p)'ridyl ketones i12o} 

(!Ii aximum Rubble Pre~.nre-A) 

1-;5 "(: 

3::i .1F. 
ao .::;~} 
28 .• 3 
':':0.63 
28.4.'} 
27.83 
2: .9--i 

Least squarp', 
CO:istant:i 

" " 
43.19 O.n78 
3?2lJ. o. ]0&(; 

37.22 ().09<.134 
36.66 0.0\1444 
35.60 0.03~J 

!l5.20 (J.OS6"jl', 
35.6:: 0.09(;4 

Surface ten.iOIl (± (lJ 0) I Lea~1 squares 

I .. ______________ I ___ (:_0_Il_8_12_n_1_5 ___ i KetoIlt' 

G, 

±O.O! 
:0.()1 

±O.()1 
±f!.Oi 
±O.O2 
±O.Ol 
±(L03 

-_ .. _--

I 

I 

I I , 

I 20' 40' 60' 85 'C I a I b I 

I---~ --- 4_".00 (--0.1 -,.=. -i)'- -'-. ("("?"-

~:~~:~:~~:i·· .... .-.- .. -. -.-.----.---- .. -. -i !~.~~ \ 37.30 ~~:~~ ~!:Z~ 47.06 1 0.100 ±O.02 

4.P;'rid;L: ~~ ~::: ~ ~ ~ ~::::: : ~ ~::: ~:: ~ ~::::: ~::::::::. i 44_:_0_1.--:.1_:_·~_:;_~_..:'--3_9_._00_~~_~5_._13_8__'__4_6_.5_1___.:1_0_.1 51 I ±O. 0:: 

J. Phys. Chem. Ref. Dolo, Vol. 1, Nc. 4, i97:i. 
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SURFACE TENSION OF LIQUIDS 

TABU J-1.4. Alkyl picolinates IJ26! 

(Maximum Bubhle Pressure·A) 

Surface tension (±O.]O) 

20° 60 e 

43 .48 41.3J 39. J5 
I', I ilyL __________ • _ •• __ • ______________ - _. - .• - - . - - - - -- 39.72 37.::;7 3:; ,,,,~ 

ProPyl. - - 36.93 35.0·1 33.10 
BlllyL .. ____ 35.86 33.95 32.05 
1'.·lIlyl. _______________ 

~-- .. ------------. -~-~-----~ 34.62 32.90 33.17 
I Ii· x., L __ . ______ . __ • ___ 34.12 32.3.'J. 30.53 

llt-plyL 33.35 31.65 29.96 

T AllLE 14.5. Alk)'l nicotinate; 1126) 

(M .. "imllm BuLhl" J>r,. •• "r~-A) 

Ester 

1 I 

20° I 40' I 60' 

-----1-1--1-
\1,,111,,1..__ --.------- ---1 39 .03 I 36.(,6 

:;~::~~:J~:::::::::::::::::::::::::::::::::::::::::::::i ;~:~i ~!:~~ i ~;:~~ 
l"op'0l'y1. ________ ._._ ... ___ ._. 33.112 31.61 i 29.39 

ButyL .. _._ ...... _ ... __ .... __ ...... _ ............... _ 35.22 33.34 31.4? 
.,,'f·.BlllyL .... ___ .... _._ .. _ .......... ___ ._ .. _ ...... __ 34.42 32.00 29.58 
"'rt.13ut·yL .•• _ ' 133.94 32.27 :30.6] 
P.~ntvL .. .. . 34.23 32.57 30.9] 

:!~;~:~.i::::::::::::: ::::::::::::::::::::::::: : ::::::: I ;;:~! ;~ : ~~ ;~: ~~ 

85°C 

36.'13 
32.7':' 
30.67 
29.66 
29.03 
29.29 
27.S·l 

85°C 

33.72 
30.52 
29.76 
26.62 
29.13 
26.56 
28.53 
28.83 
28.0] 
27.77 

Least square, 
constant~ 

a I; 

45.61- 0.1082 
41.06 () .1072 

38.92 0.09697 
37.77 0.0954 
36.34. 0.086] 
35.9J Q.{)l!96 

35.0,1 0.01147 

L('ast Fqllar~S 
con5tantE-

" 

40,04 
38,07 
36.01 
37,09 
36.83 
35.60 
35.89 
35.46 
34.98 

0.118-1 
iJ .1120 
(I,()97l! 
(I.l10S 
0.0936 
0,1208 
(1,0832 
O.OS30 
(;,0876 
0,0848 

861 

±O.O] 
±O.OJ 
±O.O5 
±O.O] 
±O.O1 
=0.01 
±0.O3 

"', 

±O.OO 
±0.02 
±O.02 
=0,01 
~O,O] 

=0.4-0 
±0.40 
±0.06 
±0.01 
±O.OO 

J. Phys. Chem. Ref. Data, Vol. 1, No.4, 1972 
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TABLE 14.6. PY6dine and alkyJpyridines [126] 

(Maximum Bubble Pressure-A) 

i 

I Surface tension (±0.10) 

Compound / _______ . _______ _ 

i 

;Y;::;~;i:::":::::: ::::::: :::::::::::::::: ::::1 

![i;lic:[ .::: ••• :.~: :::. :.::.~ .::.::. ::::: •• : ••• :: I 
l·~lD·:; ;.~ •• ;. :~.:I 
4.-Propyl-___ - - - - - - - - - - - - - - -- - --- -- - - - - - - - - - -- - - - - - - --I 
::~:~~~~~. ~ ----- ~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ~ : : : : : : : : : i 
!::;;_~~:~ll--~~:--: __ ::::: __ ::::: ::::::::: :::::::::::::::: \ 

::~e:;;~;.l~;~~;.l)--:: __ ::::::::::::::::::::::::::::::::: I 
4-Hexyl-_________ " ___________________________________ ! 
4-H eptyl-__ . ___________________________________ eo _. _. : 

4.-(1· Propy!but)"l)- - - - . - - - - - - - - - - - - - . - - - - - - - - - - - - - - - . - - i 

r!:-~:::~~~f~l:~:~~~::::::: :::::::::::::::::::::::::1 
~ :~:~::::~~+::: ~::::: : : ::::::::::::::::::::::: :::: : : ! 
4-Ethyl-3-methyl-______ --. ___ ------ ---- _ --- -- -- __ -. ---I 

! 

J. Phys. Chem. Ref. Data, Vcl. 1, Nc. 4, 1972 

20 0 

37.21 
33.62 
32.1)1 
31.36 
31.02 
30.98 
30.62 
30.84 
35.04-
33.77 
32.48 
3] .90 
31.6J 
3].] 1 

31.25 
35.43 
33.72 
32.08 
33.69 
32.37 
34.71 
33.58 
32041 
33.22 
31.66 
32.18 
31.46 
31.27 
33.24 
33.16 
32.31 

31.59 
33.82 
36.02 

40° 

34.60 
31.]4 
29.72 
29.21 
29.03 
29.02 
28.86 
29.1·1· 
32.74 
31.57 
30.46 
29.97 
29.78 
29.46 
29.57 
33.15 
31.52 
30.05 
31.57 
30.17 
32.76 
3] .68 
30.45 
31.09 
30.07 
30.47 
29.68 
29.54 
31.10 
30.76 
30.05 

29.27 
31.66 
33.70 

60° 
I 

85 "C 

I 
I 

31.98 I 28.72 
28.65 I 25.54-
27.44 I 24.58 
27.07 I 24.38 
27.05 I 24-.56 
27.06 

! 
24.61 

27.09 24.89 
27.·11 

I 
25.30 

30.4-3 27.55 
29.38 ! 26.63 
28.-15 ! 25.92 
28.03 I 2.5.62 
27.96 

I 

25.68 
27.81 25.75 

27.89 25.79 
30.86 I 28.01 ! 
29.33 I 26.58 
28.0] I 25.17 i 29.44 I 26.78 
28.56 I 26.19 i 
30.80 I 28.36 
29.77 i 27..1-0 
28.-18 i 26.03 
28.95 I 26.29 I 
28.-19 I 26.5! 
28.75 I 26.61 
27.90 I 25.67 
27.82 i 25.67 
28.97 

I 
26.29 

211.3.7 25.38 
27.78 

I 

21.96 

26.96 24·.06 
29.49 26.79 
31.39 

I 
28.49 

I 

I 
I 

I 
I 
I 

I 
I 
I 
I 

I 
i 
I 
I 

I 
I 

I 
! 
I 
I 
I 
i 
I 
I 

I 
\ 

I 

I 

I 
I 
I 

I 

I 

Least squares 
constants 

a 

39.82 
36.11 
34-.29 
33.51 
33.01 
32.9,1-
32.38 
32.55 
37.35 
35.97 
34.50 
33.83 
33.43 
32.76 

32.93 
37.il 
35.92 
34.12 
35.82 
34.27 
36.66 
35.48 
34.37 
35.35 
33.24 
33.90 
33.24 
32.99 
35.38 
35.55 
34.57 

33.91 
35.98 
38.34 

b 

0.1306 
0.1243 
0.11-12 
0.1074 
0.0994-
0.0980 
0.0881 
0.0853 
0.1)53 
0.]099 
0.1009 

I 

I 
t 

~E~ I 
0.1141 \ 

0.1099 ! 
0.1018 
0.]063 I 
0.0951 . 

0.0976 )' 
0.0951 

0.0981 I 
0.1066 
0.0792 I 
0.08575 I 
0.0890 
0.0861 \ 

0.1069 I 
0.]]97 
0.]] 31 

0.]]59 I 
0.1081 )' 
0.1159 

±0.1l0 
±0.04 
±0.07 
±O.ll 
±0.01 
±0.01 
±0.02 
±0.03 
±0.02 
±0.02 
±O.04 
±O.06 
±0.01 
±0.02 

±0.0l 
±O.02 
±0.01 
±0.05 
±0.06 
±O.O] 
±0.01 
±0.005 
±0.05 
±O.OOO 
±O.OJ 
±0.015 
±0.008 
±O.OOO 
±0.02 
±0.04 
..L0.02 

±O.ll 
±0.03 
±O.03 
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TABLE H.7. Alkyl orthogermanuteo [J9j 

(Capillar~' Rise Method-A) 

Ester 

i::~::~~;~;~~ ~ ~ ~ ~ ~ ~ ~ ~ -------~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : : : ~ ~ ~ ~ I 
TctrapropyL_______ __ _ ____ _ 

Tetraisopropyl_ 

22.89 
23.67 
2,1.06 
21.17 
24.45 
23.68 
23.93 
23.H 
24·.65 
23.86 

TetrabutyL _____________ . _________________ . __ 
TetraisobutyL _____ .. _____ .. ____ .. ____ .. _ 
Tetra-s(,(,-lmtyL_ _ _ _ _ ____________________ _ 
Tetra.ten-hutyL __ • _____ . ___ ' __ . _____________ ,. ________ _ 
TetrapclltJL ____ _ 
Tetrakis(2 ,2-dilllethylprop)!) _________________________ . 

TAnLE 15.1. S.]\lethoxypropionatc::: [2J 

(1\Ia~,imn,n Buhble PreSSUfe :Method.A) 

S"rfLlcc tension (±O.15) Least squares 
constants 

Ester 

MethyL ___ 
EthyL __ 
Propyl ____ . 

~~~:~-; - - --
lT~xy! ._ 

HeptyL_ 

Ester 

20' i!OC 60" 85 "C (! 

30.83 23A9 26.i5 I 23.22 33.17 
29.26 27.22 25.19 1 22.65 3] .29 
28,42 26.4·3 2,!,43 1 21. 94· 30.42 
28.48 26.5R 24·.67 22.30 30.38 
28.59 26.75 i 2,]. 90 I 22.59 I 30 A~ 
28.76 ,,~ 00 I ~5 9!> 1 n3 0- 31<-2 ... 1. '., . I .... - ... I, L. • ~ I j.:J 

28.86 127.21.125.61 1
23 .59 1 30 . 43 

1 I , I 

TABLE 15.2. 3·Ethoxypropionatl'" [2] 

(Maximum Bubhle Pressure Method-A) 

b 

0.1170 
0.1017 
0.0998 
0.0951 
0.0924 
(l.0879 

, 0.0811 
I 

Surface tension (±O.15) i Least squares 
I constants 

20° 40V \ :- 85 "C I; a I b 

--1--'--1-
:MethyL _____ 28.7] 26.73 24.74 22.27130.70 0.0993 
EllqL 27.8'1 2:5.89 I 23.93 21.'J9 129.79 0.0970 

PropyL 27.25 i 25.38 23.50 21.]6129.]2 ll.0936 
ButyL __ _ _ _ _ 26.73 25.10 23.43 I 2J.33 28.16 0.0839 
PentyL ______ 27.23 25.57 23.91 21.83 i 28.89 0.0832 
Bo"yl. _______ 27.63 26.00 24.36 22.32' 29.26 

HeptyL ______ 28.26 26.54· 24.81 22.65 

Surfacc· tension (±0.15) 
\ 

IJeast squat'c~ 
con:;tan!~ 

22.49 
23.23 
23.61 
20.76 
2,1·.00 
23.25 

2 IL:W 
23.39 

Ester 

I 

40 O(~l--(l--I---:--
1---

22.08 
22.79 
23.16 
20.35 
23.5,1 
22.81 
23.00 
22.3·1 
25.76 

21.68 I'. 

22.35 
22.72 

19.95 I 
23.09 I 
22.38 
22.53 I 

21.94- I 
23.3] 

I

, I 

2:'.::7 2,]..51 I 

21.91 I 25.43 I 

2:;: .27 I 2.~ .85 
19.5·( I 22 .80 

;;:~~. II ;~:~.i 
22.07 25.79 
21.::'4· 2\./-1 
22.87 26.·l'; 

22.9] I 22.44 ! 2] .96 1 25 .7~; 

------------

TMlLE ]5.3. 3.Propoxypl"opiountes [2] 

I 

0.0810 
0.0880 
O.Q8% 
(l.OBJ5 
0.0905 
0.0865 
0.0930 
0.0800 
0.0890 

0.0950 

I 
Snr[<!ce tension (±O.lS) I Least squ~rcs 

1 I ('on" tant$ 

I-------I---t i 

I 20° ·W I 60° ,'85 cC / (l I /, 
~-~--I-----I---I~,-
I\Ie1h~'L _____ : 28.26 26.37]· 24.4-7122.09 \ 3{).16 I Q.094·9 
Eth:,L _______ I27.53 25.~2 23.52 i 21.13 129.2·1 I 0.0954· 
PropyL ______ 26.99 25.23 23.46 I 21.26 /28.75 0.0831 
ButyL _______ ! 26.79 25.14123.50 121.4-1- ! 23.431 0.0822 
pentYL _______ \27.1O 25.51 23.93 21.95 128.68 . 0.0792 
H·1 n~ 3~ q5 8" ? 1 SO \ 2" ".f I 9", 0'- \ 0 "~51 
H:~~yl~ ~ ~ ~ ~~~, ;; :flR 26:29 I ;~: II I 22 :;; I 29 :~~ I 0 :~~9't 

I I ii, -------------------------

TABU.: 15.1,. . .3-Buto:.ypropionatce [2] 

(Maximum Bubhle Pressnre Method-A) 

Surface ten.ion (±O.lS) Least squares 
constants 

Ester 

20< 40° 60· 85 ec a b 

MethyL 28.27 26A4 24.60 22.31 30.10 0.0916 
EthyL_ 27.23 25.44 23.64 21.'10 2Y.03 ().()~':II:I 

PropyL ______ . 27.11 25.39 23.66 21.51 28.83 0.0861 
ButyL ______ 1 26 . 76 25.19 23.63 21.67 28.33 0.0784 
Penty!.. _____ .! 27.41 25.70 2·1.00 21.86 29.12 0.0854 
IIexyL ______ J 27.74 26.16 24.!i5 22.5G 29.34 0.0798 
HeptyL. ____ .i 28.17 26.59 25.00 \ 23.02 29.'16 0.0793 

, I 

J. "lIys. Chem. Ret. Dc" .. , Vol. I, No.4, 1'172 
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T.\llI.E Ie).;,. :~-I'(,lltyloxrpropionates [2] TABLE 15_7. 3-Heptyloxypropionates [2] 

(Maximum Bubble Pressure Method-A) (Maximum Bubhle Pressure Method-A) 

I 

Surface tension (±0.15) Least squares ! Surface tension (±().15) Least squares 
constants 

Ester 1 
constants 

Ester 

20° ~l~ 85°C a b 20° I 40° 60 0 85°C a b 

I ------

MethyL _____ 28.37 26.59 I 24.82 22.60 30.]4 0.0887 MethyL ______ 28.33 26.68 25.03 22.98 29.98 O.()824 
EthyL _______ 27.36 25.71 24.05 21.98 29.02 0.0828 EthyL _______ 27.57 26.00 24.42 22.45 29.15 0.0788 
PropyL _______ 27.()0 25.5() 23.99 22.10 28.51 0.0754 PropyL ______ 27.87 26.19 24.52 22.4-2 29.55 0.0839 
ButyL _______ 27.35 25.81 24.26 22.33 28.90 0.0773 ButyL _______ 28.0] 26.44 ' 24.86 22.90 29.59 0.0788 
PentyL _______ 27.68 26.10 24.51 22.54 29.26 0.0791 
HexyL _______ 27.94 26.41 2,t.90 22.98 29.47 0.0763 
HeptyL ______ 28.34 26.77 25.21 23.25 29.90 0.0782 

PcntyL _______ 28.32 26.89 I 25.47 23.68 29.75 0.0714 
HexyL _______ 28.71 27.13 I 25.55 23.57 30.29 0.0790 
HeptyL ______ 28.77 27.44 26.11 24.45 30.10 0.0665 

I 

TABLE 15.6. 3-Hexyloxypropionales [2] TABLE 15.8. ButoxJacetates [2} 

(Maximum BubbJe Pressure Method-A) (Maximum Bubble Pressure Method-A) 

Ester 

Surface tension (±0.15) Least squares 
constants 

I I 

20° I 40° 600 85 °C a \ b 

---_11 __ .",_ ----- ---i--
28.54126,83 25.14 23.0]30.23 i 0.0849 MethyL _____ _ 

EthyL ______ _ 
PropyL _____ _ 
Buty�- ______ _ 
PemyL ______ _ 
HexyL ______ _ 
HeptyL _____ _ 

27.63\25.99 24.34 22.28 
n.~ ~.% M.~ 22.M 
27.84 26.18 24.51 22.44 
28.20 
28.35 
28.41 

26.55 
26.78 
27.03 

24.90 22.84· 
25.22 23.26 
25.66 23.93 

29.28 
29.2] 
29.50 
29.85 
29.91 
29.79 

0.0823 
0.0808 
0,0831 
0.0825 
0.0782 
0.0689 

Surface tension (±O.J 5) 

Ester 

Least squares 
constants 

20· I 40· I (~. 85 ·C • b 

MethyL _____ 28.]2/26,]31' 24.15 21.66 30.11 0.0994 
EthyL _______ 27.39' 25.55 23.72 21.42 29.23 0.0919 
PropyL____ _ _ 27,4.0 25.63 I 23.87 21.66 29.]6 0.0882 
ButyL ______ 27.]3 25.48 123.83 21.77 28.78 0.0825 
l'enlyL ______ _ 
HexyL ______ _ 
BeptyL _____ _ 

27.41 
27.59 
27.75 

25.76 I 24.)2 22.06 

25.98 \ 24,38 22.37 
26.16 24.56 i 22.57 

29.06 
29.19 
29.34 

0.0824 
0.0802 
0.0796 

T.~BLE 16. Alkanesulfonyl chlorides [176J 

(Capillary Rise Method-A) 

Surface tcnEioll (±O.]) 

200 25c 300 350 400 

----

Ethane- __________________________________ 41,1 40.5 39.9 39.3 3S.7 
] -Propanc-________________________________ 38.0 37.5 36.9 36.4 35.S 
]-Butane-_________________________________ 35.4 34.9 34.4 33.9 33.4 
}·Pentane-________________________________ 33. ] 32.6 32.2 31.7 31.3 I-Hexane- ________________________________ 31.] 30.7 30.3 29.8 29.4 

J_ Phys. Chem. Ref. Dala, Vol. 1, No.4, 1912 

45° 50 cC 

---
38.1 37.5 
35.3 31.8 
32.9 32,4 
30.S 30.4 
29.0 28.6 

Least squares 
constants 

a /) 

43.43 0.1177 
40.14 0.1074 
37.33 0.0977 
34.90 0.0909 
32.80 0.0849 



Compound 

18" 

Metbanesulfonic acid _______________ ----- ----
Ethanesulfonic acid ________________ 44.26 

SURFACE TENSION OF LIQUIDS 

TABLE 17.1. AIkanesulfonic acids [14] 

(Capillary Rise Method.V) 

Surface tension (±1.5) 

25" 35' 45' 55' 

50.05 49.15 48.26 47.37 
43.68 42.86 42.03 41.21 

TABLE 17.2. Alkyl thiosuHites [227] 

(Max. Bubble Pressure-A) 

865 

Least squares 
constants 

65' 75 "C a b 

46.48 45.58 52.28 0.0893 
40.38 39.56 45.74 0.08239 

Surface tension (±0.10) Least squares 
constants 

ThiosUlfite 

18" 20" 22" 

1tfethyL ______________________________________________ 32.88 32.76 32.64 
Ethyl ________________________________________________ 30.56 30.27 29.97 
PropyL ______________________________________________ 29.78 29.60 29.42 
Butyl ________________________________________________ 29.47 29.28 29.10 

TAJlLE 17.3. Alkyl sulfates {237] 

(Capillary Rise Method-A) 

Surface tension (±0.10) 

Sulfate 

15< 20° 30° 40" 50° 60° 70° 80" 90" 

MetbyL ______ 39.52 38.93 137.76 36.61 35.44- 34.28 ! 33.12 31.96 30.79 
EthyL _______ 34.01 33.52 i 32.54 31 .. 57 30.59 29.61 28.64 27.66 26.69 
PropyL _______ 32.49 32.03 131.11 30.19 29.27 28.35 27.43 26.51 25.59 
ButyL ________ :11.S9 :n.1S 30.27 29.40 28.S2 27.64 I 26.77 25.89 25.02 

I 'I 

24' 26 "C a b 

32.52 32.39 33.99 0.0614 
29.68 29.39 33.21 0.1471 
29.34 29.07 31.37 0.0886 
.28.91 28.72 31.14 0.0929 

I,east squares 
constants 

rr, 

100· 120 "C a b 

------- _______ \ 41.26 0.1163 ±0.08 
25.71 23.76 35.47 0.0976 ±O.04 
24.67 22.83 33.87 0.0920 ±0.09 
24.14 22.39 1 32.90 0.0876 . ±O.ll 

\ I 
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Snlfide 

MethyL _________ . 

-0 
.) 

EthyL __________________________________ ._, _____ _ 

Propyl. ________ _ 
Isopropyl ______ .. _ 
ButyL ______ _ 
IsohutyL ___ . 
s('c-Bntyl 
I-PentyL __ _ 
Isopentyl 
HexyL 
Heptyl __ 
Ocly1. ________ _ 
Ethyl methyl.. __ 
Bnlyl methyl _ 
Isobutyl methyl 
tert-nutyl methyl,. 
Butyl ethyL __ _ 

___________ - _____ , 26.99 

tert-UutylcthyL __________________________ 1 

JO" lSo 

-----
_ 25,21i 24.81i 
_ 26,22 25.67 

26.81 
_ 24.16 23.67 

27.69 
2.1.36 

_ 26. i7 26.29 
28.24 
26.3B 

......... - -------
-- -- -------

- ------- -------
21i.34 25.70 

- ------- -------
- ------- -------
- ------- 24.00 

- ------- 26.97 

- ------- -------
~~--

TARf,E l7.4-. Alkyl Mulfides [237J 

(Capillary Risc Method-A) 

Sllrf~'e tension {±O.JO) 

200 3()O 40° 50° 60° 

------------

21.46 ----.-. -.-- --- ------- -------

25.12 24.01 22.91 2l.80 20,m 
26.29 25.25 24.22 23.18 22,15 
23.18 22.21 2l.23 20.21i 19.29 
27.23 26.30 25.38 24.45 23 .. ')3 
21.91 24.01 23.11 22.21 21.32 
2.~.81 240.114 23_E8 22.92 I 21.96 
27.80 26.92 26_(05 25.17 24.29 
25.97 25.15 24.~2 2.'1. 50 22.IiB 
28.41 27.57 26 .• 3 25.89 25.05 
29.32 23.51 27, ,0 26.8B 21i.07 
30.25 2'),32 28.38 27.44 21i.50 
25.06 23.77 22.49 - -----

26.23 2:'.19 24.15 23.11 22.07 
25.07 2:1,.06 23.05 22_04 21.03 
23.'1-8 22.44 21.41 20.37 19.M 
26.17 2:'.46 24.45 2:1.44 22.43 
23.54 22.58 2l.63 20.1i7 19.72 

~~---

TARl,E 17.4. Alkyl slllfld.~", {2371-Continued 
-

70° 80u 

------

----.-- -.----. 
------- ----- ... -
21.11 20.08 
18.31 17.34 
22. 60 21.68 
20.42 19.52 
21.00 20.03 
23.42 22.55 
21.8,5 21.03 
24.21 23.37 
25.26 24.45 
25.56 2'1.1i3 

------- -------
21.03 19.99 
20.02 19.01 

------- -------
------- -------
IB.76 17.81 

----

Surface lension Leas\. ~'Iuare~ 
(±0.1) constants 

Compound 

20° 25° 30°C " b 

-----. --.-------------------
Dipropyl Bt.lfide n __________ 26.1 25.6 25.0 28.2 0.1050 
Dihulyl stllfide" ___________ 27.1 26.7 26.2 28.8 0.0850 

----
• Max. Bubble Pressure-A. Ref. [l53J. 

1.ca8 t squares 
ronstants 

9Uo 1000 120°C a b 

--_. --------------

------- -- ... ---- ... -_ ........... - 26.07 0.0805 

---_ ... -- ------- ------- 27.33 0.1106 
19.04 ------- ------ - 28.36 0.1035 
16.36 ------- ... - ... - _ 25.13 0.U974 
20.75 29.08 0.0925 
18.62 ......... - .. "'- ------- 26.71 0.0899 
19.07 _ .... ---- ------- 27.73 0.0962 
21.67 ------ ... ------- 29.55 0.0376 
20.20 19.38 17.74 27.62 0.0821-
22.53 ~----- ------- 30.09 0.0840 
23.M - -- -- ------- 30.9,t 0.0811 
23.1i9 - - - - - -- ------- 32.13 0.0938 

------- ~----- ------- 27.63 0.1286 
13.95 ------- ------- 28.31 0.1040 
18.00 --- -,-- ------- 27.Q9 0.1010 

------- ------- ------- 25.55 0.1035 

------- -------. -- 28.49 0.1010 
16.11.') 1 _______ ,. -- - - -- 25.45 0.0955 

rr, 

----

±O.O'l 
±(l.()} 
±O,ll 
±0,11 
±0,O2 
±o.oa 
±().O~ 

±O.04 
±0.O9 
±0.03 
±().02 
±O.2ti 
±O.12 
±O.03 
±O.02 
±O.OO 
±O.03 
±0.04 

co 
0-
0-

t-
O 
III 
m 
-a :x 
!-
t-
:J> 
III 
-a m 

'" 



Disulfide 

MethyL _ _ _ _ _ _ _ 34.74 
EthYL ________ 131.43 
Propyl. _. _ _ _ _ _ _ 3L03 
IsopropyL .. ____ 28.84 
ButyL ________ S1.02 

]~obutyL ...... 28.4] 
tel1-ButyL. ____ 28.0] 

-PentyL _____ . 30.01 
sopentyL ______ 28.87 

Sulfite 

20° 30° 

34.06 32.72 
30.9] 29.87 
30.53 29.53 
28.37 27.42 
30.55 29.62 
27.97 27.10 

SURfACE TENSION OF LIQUIDS 

40° 

31.38 
28.83 
28.53 
26.48 
28.68 
26.22 

TABLE 17.5. Alkyl disulfides {237] 

(Capillary Rise Method-A) 

Surface tension (±0.10) 

I 

SOC 60° 70" 80° 90° 

30.03 128.69 --- . -- ----,-~--~~-

27.79 26.76 25.72 24.68 I 23.64 
27.53 26.54 25.54 24.54 23.54 
25.53 24.58 2S.64 22.69 21.75 
27.75 26.82 25.88 24.95 24.0] 
2S.35 24.48 23.60 22.73 21.85 

100° 

. --
- -----
--

---
27.51 26.50 125.50 24.50 2S.50 22.50 

2).49 1'0.'9 .... 
29.61128.80 27.99127.18 26.37125.56 24.7523.9423.13 
28.46 127.64 26.83 26.0] 25.19 24.38 23.56 22.75 I 2] .93 

I 

TAHLl( 17.('>. Alkyl sulthes IZ57j 

(Capillary Rise Method-A) 

Surface tension (±O.lO) 

120 "C 

. -

----

I 

Least squares 
constants 

a b 

36.75 0.1343 
32.99 0.1039 
32.53 (}'O999 
30.26 0.0946 
32.4.2 0.0934 
29.72 0.0874 

._ 29.5] 0.1002 
21.51 \ 31.23 0.0810 
20.30 130.09 O.OSlo 

Least squares 
constants 

867 

<1~ 

±O.02 
±O.06 
:1::0.09 
±0.15 
±0.07 
±0.06 
±0.S5 
±0.09 
±0.10 

1--::- I 20< 30c 40' I SO" 6O'! 70e 80c I 90' ! JOO' I ]20 o~ -a- I b 

--[-\-----I-!--\-I-\--·--
Methyl. ____ - .. ' 34.60 ! 33.97 I S2. 72 S1.47 30.2] 28.96 27.7] 26.46125.20 __ .. __ -I- -- -- __ 136 .481 0.1253 ±O .05 
EthyL ________ , _______ 129.58 28.50 27.42 2b.S3 25.25 24.17 23.09 22.00

1
.-- .. --

1

------. 31.75 0.1083 ±0.06 
PropyL .. _____ ! 29.]6

1

28.69 27.7. 26.84 25.9] 24.98 I 24.0S 23.13 22.20 I 21.27 ]9.41 130.55 10.0928 ±0.07 
hopropyL ____ .I 26.59 26.]4 25.24 24.34 23044 22.55 21. 65 20.75 19.85 I 18.95 17.]5 27.94\ 0.0899 ±O .]0 
ButyL _____ ·_·12~.26 'i 2~.8] 27.9] 27.0] 26.11 25.22 24.32 23.42 22.52 1

1

_,_,, _________ SO.6~ 0.08~9 ±0.06 
lSObutYL ____ . __ j2i.S312 •. ]0 26.22 2S.34 24.46 23.59 22.7] 21.83 20.96 20.08! 18.33 28.8;, 0.08171 ±O.07 
l-PentyL ______ 29.34 28.92128.09 27.25 26041 25.57 24.73 23.90 23.06 22.22 120.S4 30.60 10.08S8 ±O.]O 
lsopentyL__ _ _ _ 28.29 . 27.86 26.99 26.13 25.27 24 Al 23.S5 22.68 21. 82 .. _____ :_ _ _ _ _ _ _ 29.58 0.0862 ±0.06 

I I i I I 

20° 

41:1. 54
1 

TABLE ]7.7. Methyl sulfoxide 134] 

(Maximum Buhble Pressure-A) 

Surface teMion (±0.20) Least square.~ 
COJ1~tantR 

35' 40· 50° 60 °C a b 

41 41 

J. Phys. Chem. Ref. Dala, Vol. I, No.4, 1'172 



86S JOSEPH J. JASPER. 

T..IlLE j8. Amiiles [223] 

Surface tension (±O.5) 

Compound 

i 25" 15° 65° 85" ]00" 110" 1200 C 

--------1------------
Yorman:ide" -- __ -~ ______ I 57.02 55,34, 53.66 
Acetamldc ______________ ,________ _______ _ __ , 

:)1.97 50.71 49,137 4-9,()3 

33.98 37.45 36,43 35.4] 

~::~!:'i~J7~~~ __ ~~~::::::: I::::::::: ,::::::::::::::::::: 31.32 ! 29.96 29,05 28.14-
13.73 42.52 4].72 40.92 

! ___ ' ___ .. _1 __ . __ . -----------'-------

Surface tension (±0.5) 

Compound , 

170' ]80°C 

35.27 34·.57 
38.44 37.65 
32.86 32.08 

I 
"Ref. [157] (A) (±O.2). 

TABLE ]9.1. hopropyJamine [J08J 

Surface tension (±2.0) 

,i _70' -60' 
; [ --\----1---

26.'71 I 25.74 I 

-40' -30' ](I' 

24.77 23.80 22.33 2J .85 20.88 ]8.94 
, 

Lcast equar,'" 
CooEtants 

(t Ii 

59.J3 0.01342 
47.66 O. ]021 
39.05 0,0909 
50.56 0.08035 

.. 

Lea~t "quarc. 
("onf.:.1aJlt~ 

a 

I 

Ii 

47.26 0.0705 
5J .87 0.0790 
46.26 i 0.0788 

I ----

(f~ 

±Q.05 
±0.02 
±O.Ol 
±O.Ol 

I 

6, 

±O.IO 
±0.01 
"!-0.02 

Le::_~r_:~~_~;_~_t"-_· _I, " 
a /; 

-----1---
19.9] 

I 
]7.97 ! 16.99 

-----.--~-----~-----~-------~--------- -----
0.09719 I :±0.80 

J. f:hyo. Chcm. Ref. D~tQ.f Vol. 1, N~. 4, 1?7:2 



SURFACE TENSION OF LIQUIDS 

TABLE ]9.2. Primary, oecondary, and tertiary amines [249] 

(Difi. Cap. Rise-A) 
.. 

Surface tension (±0.10) 

Compound - .. -

15° 20° 30° 40° I 50° 60° 70e BO° 

Methylamine" ________ 20.64 ]9.89 lllAI 16.92 - . -- ~------ ... ------ - ----
l)imelhylamine" __ --- 27.6] 26.97 25.70 24.44 . - i--Trimethylamine" ____________ 14.55 13.97 ]2.84 11.71 - ~~~-- ~ ---ElhyJamine" _________________ : 20.57 19.89 ]8.51 ]7.14 . - - --'--Diethylamine ___ . ____________ ; 2J . UO :W.4l lY.:W 18.14 I~~~~~~~ .------
TriC1.hy Jamine ______________ . ------- 20.72 ]9.72 113.73 17.74 ]6.75 - ------ ~------Propy Jamine ________________ . 23.00 22.37 21. 13 ]9.89 - -- -- -- .-._--- .------ --- - - --
l>jpropylamine _______________ 23.33 22.82 

121. 79 
20.77 19.75 ]8.73 17.71 ]6.(,8 

i)iisopropylamine ____________ 20.21 ]9.68 ]8.60 ]7.52 16.44 15.37 -- - - - -- - -- - - --
'fripropylamine ______________ - - - ---- 22.82 2] .95 21.07 20.]9 ] 9 .3] 18.43 ] 7.56 
Butylamine _________________ 24.56 24.00 

1

22
.
87 2].75 20.63 ]9.5] -- - - - -- .------

l,obutylamine _______________ --.---- 22.30 21.20 20.]1 19.02 17.93 ·-------1-------
~PC-Blltylamine----- __________ -----.- 21.64 20.58 19.52 ------- . ______ i _______ I. ______ 
lert-Butylamine , _____________ 17.90 17.38 ]6.36 ]5.33 1 ------- ------ -1------- -------iJjhulylaminr-_____ . __________ 25.07 24.60 23.64 22.69 21.74 20.79 ]9.84 ]8.88 
Diisohutylarnine _____________ 22.63 22.J8 21.26 20.35 19.44 ]8.53 ]7.62 ]6.70 
l)i_w:Jc.hntylAminf' _ 23.20 22.70 2] .70 20.70 19.70 ]8.70 

90 °C 

-.. _----

--
-- ...... 

-------
-------
15.66 

--.----
]6.68 

-------
--.----

-------
17.93 
15.79 

- - - - - -- - - - -- - -------Tributylamine. _________ . ____ -- ... _ ........ 24.8J 23.98 23.]5 22.3] 21.48 20.65 ]9.82 18.99 
Triisobutylamint>' _______ . ____ 22.61 22.30 I 21.68 21.06 20.44 ]9.83 ]9.2] 18.59 17.97 
l'l'ntylaminc _________________ ------- 25.20 , 24.18 23.]6 22.13 21. J] 20.09 19.07 18.04 
lsopentylamine ______________ ------- 23.81 I :!2.81 I 21.B1 20.80 19.80 ]8.80 17.79 16.79 
lerl-PentyJamine' ____________ 20.78 20.34 ]9.48 1 ]8.61 17.74 16.87 ]6.01 _ ........ - -------Dipentylamine _______________ 26.59 26.15 I 25.26 124.38 23.50 22.62 2].74 20.B5 19.97 
J)iisopentylamin~ ____________ • 24.75 24. 32

1 
23.47 22.6] 21.75 20.B9 20.04 19.18 18.32 

Tripentylamine ___ .. _____ . ___ 26.67 26.24 25.39 24.54 23.691".85 1 22 . 00 21.15 20.30 
'TriisopentyJamine ____________ 24.75 24.34 23.52 22.70 

1-~~ ~ ~~- -~~ ~~~J ~~~~~- J9.43 18.61 
Ally lamine. ___ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______ 24.92 23.63 22.34 
Bcxylamine _____ -. _ -- __ --- __ I 26.76 26.26 25.24 24.22 . 23.20 ; 22.] 9 2] . 17 20.15 19.14 
lsohex)'lamine' _ _ _ _ _ _ _ _ _ _ _ _ _ _ 23.77 23.39 22.64 21.89 21.]4 I 20.38 ]9.63 ]8.88 ]8.13 
Dihexy lamine j ______ • _______________ 27.45 26.55 25.66 24.76 23.87 22.97 22.07 21.18 
Heptylamine ________________ 24.79 24.39 23.6] 22.93 22.05 21.26 20.48 19.70 18.91 
Ethylenediamine ________ . ____ .. - ..... - .. - 41.97 40.58 39.]8 37.78 36.38 34.98 33.59 32.19 
Cydohexylarnine __ . __________ 32.41 31.81 30.63 I 29.44 28.25 27.06 25.S7 24.69 23.50 
Dicyclohexylamine ___________ 34.23 33.74 32.77 3J.80 30.82 29.85 28.88 27.9] 26.93 
Benzylamine ____ . _______ . ____ ...... -..... - 39.90 38.(,9 37.48 36.26 35.05 33.84- 32.()3 31.4-1 
Dibenzylamineo _______ -- ___ -- 41.64 41. ]0 40.0] 38.93 37.B4 36.75 35.67 34.58 33.50 
Ethyl metbylcarbamate _______ - -- ---- 32.48 31.47 30.48 29.47 28.47 27.47 26.46 25.46 
J"\T_Njtro~odjTYH?·thyl.::l:rnjn.e (' 3393 33 3/\ 37 J? 3;; 33 3<1 64 33 4] .~? Ji 3093 29.69 
l\;-~~tro8od~ethylamil~e ,----- __ I 33.58 33.07 32.05 31.03 30.00 28.98 1 27.96 26.94 25.92 
l\-NltrosodIJlropylamme< _____ 1_ - .- 31.64 30.67 29.70 28.72 27.75 . 26.78 25.81 24.83 
}\'-NitroFodihutylamine' _ _ _I 30.79 30.36 29.49 28.62 27.75 26.89 26.02 25.15 24.29 
N·Nitrosodipentylamine J _ _ _ 30 .66 30.24 29 A] 28.58 27.74 26.9] 26.08 25.24 24.41 
N-NitrosodibexyJamine i _____ -1 30 .47 30.07 29.22 28.40 27.57 26.74- 25.9] 25.08 24.25 
N ,N-Diethylbenz)'lamine_ _ _ _ _ 30.26 29.79 28.87 27.95 27.02 26.]0 25.18 24.26 23.33 Aniline b • i.h. i ______________ 43.2] 42.67 il.56 40.50 39.41 38.33 37.24· 36.15 35.06 
Q.Tolui?i~e:: ___ . ___ 1 41.23 4.().68 39.59 38.49 37.40 36.31 35.2] 34.]2 33.02 
m-Tolwdme '-. _ -------- _____ 1_ ------ 38.37 37.39 36.4] 35.43 34.46 33.48 32.50 31.52 
p-ToJuidint t ____ - - - - - -- ---. -t ------1- -- -' .- . - - -- - - - - - - 34.79 33.84 32.88 31.92 30.97 
N-Meth)·lanilin~· __ .. ________ 37.87 37.38 36Al 35.44 34-.47 33.50 32.53 31.56 30.59 
N-Ethylaniline ___ _ _ _ _ _ __ _ ___ ____ _ _ _ _ 36.86 35.79 34.72 33.65 32.58 31.5] 30.44 29.37 
N-Propylaniline ______________ . _______ 34.79 33.84 32.89 3] .9'1 31.00 30.05 29.10 28.]5 
N.Butylanilin<>___ _ _ _ _ _ _ __ _ __ __ _ _ _ _ _ _ 33.9] 33.04 32. ]7 31.29 :~0.42 29.55 28.68 27.8] 
~ ,.l\;-D~met~yl~~line--- _____________ I 36.?4 34.99 33.94 32.89 31.85 30.80 29.75 28.70 
1\ ,1\ -Dleth~lamlme _____ -- _ --.- -- ____ I 34.;,] 33,47 32.43 31.39 30.35 29.31 28.27 27.23 
N ,N-Dipropylaniline _________ , _______ I 32.92 3].95 30.98 30.01 29.04 28.07 27.]0 26.13 
N,N-Dihutylaniline __________ 1 32.77 132.30 31.36 30.43 29.49 28.55 27.62 26.68 25.75 

1 I 1 

Least squares 
constants 

a 
t 

b 

22.87 0.1488 
29.50 0.1265 
16.24 i 0.1133 
22.63 i 0.]372 

n." 1 '.n", 
22.70 0.0992 
24.86 O. ]243 
24.86 0.]022 
21.83 O. ]077 
24.58 0.0878 
26.24 0.1122 
24.48 O. ]092 
23.75 O.]()57 
19.44 0.1028 
26.50 0.0952 
24.00 0.0912 
24.70 0.0999 
26,47 0.0831 
23.54 0.0619 
27.25 0.1023 
25.8] I 0.1002 
22.08 0.08676 
27.9] 0.0882 
26.04 0.08575 
27.94 0.0849 
25.98 0.0819 
27.49 0.1287 
2B.29 O. ]017 
24.90 0.07527 
29.24 0.08957 
25.96 0.07828 
44.77 0.J398 
34.]9 0.1188 
35.69 0.0973 
4-2.33 ().1213 
43.27 0.1086 
34.48 0.1002 
40.24 O. ]239 

35.]] 0.1021 
33.59 0.0973 
32.09 0.0867 
31.9] 0.08332 
3].71 0.08287 
31.64 0.0923 
44.83 0.1085 
42.87 0.]094 
40.33 0.0979 
39.58 0.0957 
39.32 0.09698 
39.00 0.1070 
36.69 0.0949 
35.65 0.0871 
38.14 0.1049 
36.59 0.1040 
34.86 0.0970 
34.17 0.0936 

1 

J 

I 
1 

I 

i 
1 

869 

'h 

±O.15 
±0.15 
±0.15 
±0.15 
±O.09 
±O.O3 
±0.15 
±0.07 
±0.O7 
±0.04 
±0.05 
±0.06 
±().O4 
±O.02 
±O.O3 
±0.06 
±0.04 
±0.04 
±0.09 
±0.03 
±0.06 
±0.34 
±0.11 
±O.10 
±0.06 
±0.07 
±0.06 
±0.05 
±0.10 
±O.]O 
±0.13 
±0.02 
±0.07 
±0.05 
±O.l) 
±O.O 
±0.9 

;, 
8 
o 

:1:0.0. 

±O.O, 
±O.O 5 
±O.Ol 
±o.o 8 

4 
3 

±O.O 
±O.l 

--_ .. --
±O.O 7 

1 
8 

±O.] 
±O.O 
±O.l. 
±O. 
±O.O 

06 
5 
7 
7 
1 
9 
7 

±O.O 
±O.O 
±O.O 
±O.O 
±O.O 

J. Phys. Chem. Ref. Dala, Vol. 1, No.4, 1972 
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'T .. nH.E 19.~. Pdmary., ~ccoEdary~ find tertiary amine:; [24·9J-Contiflued 

.1 Least Equares 
I C'Gnst&l'lts 

~urface tensifJn (±O.lO) 

.-----.- I 1 ' ' J , \ G, 

1 I Ii; ! i 
30' 40' i 50c ! 60° i 70e 

, BC e i 9(1 °C! a i b I 

Compound 

I
i 

15° 20e 

I 
J\',N-DiiE?bu~y)a~i!ine'------- 31.181' 30.7S 29.89 
Phenylhyarazme 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 45.56 44.26 
o-Chl~r.;aniiineo_. ____________ 42.0.5 i 41.60 I 'W.70 
N-Methyl-N-nitro!'oaniline'- ___ 45.70 I 45.12 i 43.96 I 
J"'-Ethyi-J"'-niuosoanililiE ______ 41.71 141.20 ! 40.J6 ! 

}\T-Nitros;ob.en::zyh·.:m.:in..;.ci_ _ _ _ _ _ _ 4.5 55 I !,t'!. 9.1. I j:{ 74. I 

:2 ,4.Xylidine ,_____ _ _ _ _ _ _ _ _ _ _ _ 57.85 \ ;;7.35 i 36.35 ! 
Ethylnitrilotriacetalc ________ 35.]8 134.67 I 33.64 ! 

! 

29.03 
42.97 
39.79 
4-::.80 
39.13 

35.36 
3:2.61 

, J iii 'i' 
i----!----I----i----!---i--_I ____ I ___ _ 

\ i \ \ " 1 ! 
. 28.J6 I 27.30 126.44 I 25.5tl I ~".7~ 132..17110.0861 
1 4l. 68 i 4·0.39 ; 39.]0 137.80 i .:>6.5, [4,8.l4. 0.1292 
! 38.89 137.'19 i 37.08 136 J8 i 35.27 I 43.41 I (J.0904 

±('.40 
±O.04 
±C.50 
±u.06 
±O.21 

41.63 i 4()A7 : 39.31 I 38.lS I 3{'.99 I 47.44 \ 0.1161 
38.10' 37.07136.0" 35.00 i 33.97! 43.26 i 0.1032 
J.1~o, -1.(1 l'l ',<lr,q" -"7 ';'\ % 5'-) ! 47.35 '0.1:20.3 =kO.O;2 

2.4.36 33.37 i32.5'i 31.37 30.38 ( 39.3!; \ 0.09957 ±\J.O'J 
31.58 30.55 i 29.52 28.4° ~7.46136.73 i 0.1030 ±O.lO 

i 

(High I\lelting) 
===== 

Snrfaee t"llsion I Least FquarH 

! (:Or.~,t~in1~ ; 

COlnponno i l c~ 1----1--.-1---1 ! i-I i----f--·----!-i·---i---I-·--~! 

i 50° ! 6M I 7"e i 8~" ! CO' i ioc,e I ""oe I HGc ! 16,,0 : '(W i~oocd i '. ! 
__________ \ __ '_\. __ v_l. __ ·j_! __ ~_\-=--\_-_· _v_\~i-:-L--U--\-' __ i_-__ !_..:.J __ t' __ \----

: I ' I ii, 1 , ' , ' I I 
• • ~ 1 1 o:'l j ~,.... _r., h .-'"'-\ !!- --01 'lc:: '0:' '1) ., :)1 '~(j Ii"! <".- -I ()- I - ! ~ ,.., J ' ; .... Dlphenylamme _____________ 1 ______ 1 39.;;61 "i. I;!, 3".,-,,; .po.lvi vV"" 33.10! 3,.L: 0'/.0", -"1.0;,; _;,.02 4~.36! O.IO}' , =().O.) 

Tri~en;yia':'~ne:' - - - - - - - - - --- 1- _____ i- -----i- --.: -1-: --~ -i 33 '~~i 32 .881 :.~. 97 1 2~ .O~\ ;? .l~\ ~~ .25i ;3 .~41 4:' .:1\ 0.09534\. _____ ~. 
p-C!1Ioroum!me c ___________ -I- _ - _ -+ ____ -! 4·fJ .·,5, 39.il5! 33."-,,; 37. 701 ,)~ .50; 3il.3t" ul. 1,; ..:8.91! _6. dl 48.09! 0.1099 I :±:t). Uo 
N ,1V-Dimc!hyl-o-nitro- [ ! iii ! ,! I! i ! i 

aniline' __________________ ! 38.111 37.~:6! 35.98j 35.1 2 1 34.27: 33.84! 32.141 30.43; 28.70i-·----!------i 4:2.381" 0.08536: ±G.}O 
-,~ ,lV.Din1eth:d.rn-niirc,.. i \ 1 \ \ I \ \ ) : i I 

aniline"_ - - __ - -_~- _ -- - - ___ -!- _ --_ -f- -- --_1 37 .60! 36'(,0! 35.60: 35. ]0' :3 .1(l! 31~: 29 .1I~-.~:J --. --I ~5 ·101~lO{)70 .10 

, Ref. [223] (V) cak. 
e Ref. !215) (1\-laximum Bubble Pressure.A) (±]'O). 
c Ref. [250] (±O.l). 
d 1l.ef. 122SJ (±0.5). 

e Ref. 1108] (Maximu", BnhblePresmre-KJ (=2.0). 

f nt-f. [26] (Maximum Bubh\~ Pressure-A) (±(\.2). 
"Rd. [139] (.Maximurt: Bubble Pl'cS3tire-A) (±().15). 
h Ref. [179] (Capillary Ril'e-A) (±0.3). 
i Ref. /125) (CapiHa:y Ri~f~A) (±O.4). 

j Rd. !25] (1hximum B"hh]" p!·t'"lIre-AJ (±O.1S). 

T'AHLE 19.3. A.rninG~lcoh()!s ["i 95] 

Compound 

2-Aminoethanol". 4<!. 4,\ 
3-Amino-} -propanoL__ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ 4·5.5 
!\j-I\1Ethyl-~ !2' -iminQdiethanoi_ _ __ _ _ _ _ _ _ 4·0.5 
2-lsopropylaminocthanol _ _ _ _ _ _ _ _ _ _ _ _ _ _ 41.6 
2,2' ,2 11 .. NitrilotriethRnoL ___________________ _ 

'- Ref. ill8] (±0.15;. 

J. Phys. Chern. Ref. Oa'a. Vol. 1, Nc. 4, 1972 

4.lL.'l() 

4·1., 
39.8 
4·0.7 
47.2 

(Cap. Rise-A) 

Surface lellEion (±O.lO) Least. !Squaree. 
conRt211ts i 

.---1----:---\ C,; 

. i ' 
Q"' ! 4"' I "~e '6"' ~"': ~- "(' " 1. i ..... ..., i v ;:).... I tJ I;:;' c~ ..;! a u 

(---1.----\----I---,---l----\---\ ____ \ ___ _ 
, I ' I 
'I I ! 4'7.20 4p:_OP. ti .. 4._9i .4.:: RS 4.::> ,.:: 4.] ft-, 51.]} 0.J11"; ~O.O.2 

.J.·LO 
39.1 
39.8 

43.2 (' 4~.;; [41.7 41.0 4().2 46.6 (j.0750 =u.1O 
5iL., ,37.7 II 3;.C 36.3 35.6 41.6 (J.GIGO ±O.lO 
38.9 38.0 3'1.1 36.2 35.3 -13.0 0.0900 ±G.Hl 
45.6 ! 44.8 ,44.0 43.2 42.4 49.2 0.0800 ±O.10 

i , 



SURfAce teNSION OF LIQUIDS 

TABLE 20. Anilide~ and urethans [228] 

(Diff. Cap. Rise-A) 

-

I 
Surface tension (±0.5) Least squares 

constants 
Compound (1',. 

60° 70° 80c ! 9{)0 100" 120" 140° 150 ·C a b 
: 

Formanilide __________________________ 39.05 38.17 37.30 36.42 35.55 33.80 --- ... --- ----- ... - 44.30 0.0875 ±0.03 
Acetanilide __________________________ .. -- ..... -- ... - ~ -- ... '" -- .. ---"" ------- 35.27 33.44 32.53 46.21 . 0.0912 ±0.03 
N-Methylacetanilide __________________ 

~ -- ..... -- ..... ---... - ------ .... -.------- 30.66 28.73 27.77 42.20 I 0.0962 ±O.Ol 
N-Ethylacctanilidc ____________________ 34.77 33.51 32.24 30.98 

1
29

.
72 27.20 24.67 1- -- 42 .3,~ , 0.1262 ±O.37 

Methyl carbamate> ___________________ 38.34 37.16 35.98 34.S] 33.63 31.28 28.92 27.74 45.40 0.1177 ±O.07 
i~thyl ethYlcarbamatc _________________ 131.93 3U.75 29.57 2/1.39 127.21 24.85 22.49 21.30 39.02 0.1181 ' ±O.34 
Ethyl propylcarbamate' _______________ 29.13 28.28 127.43 26.59! 25.74 24.05 22.35 21.50 34.21 0.0847 I ±O.l1 
Ethyl carbanilate ________________ - ____ I. 36.53 35.35 34·.18 \ 33.00 131.83 1 29 . 48 27.13 25.95 43.58 0.1175 I ±0.34 

• Ref. [83] (A) (±0.30). 

TABLE 21. Aromatic alcohols 

I 

1 

Sn,.f~p.,. t .... n!;in.n 

I 
L.eQ.&1. sqUll.roQ. 

constants 
Componnd IT> 

i 80° I 90' 
\ 1400 • 1 1 7/)0 100° 1200 160° 1800 200 0 220 cC I a b 

1- ---1------
134.58 I 33.54 I 28.35 

1 

Phenethyl alcohol" ______ 35.61 32.50 30.42 26.27 24.20 22.12 -------! :1-2.88 0.1038 ±0.04 
Tetrahydrofurfuryl I 

30.89 29.88 27.86 I 25.85 23.83 - __ - - - _]39.96 ±0.02 alcohol" _____________ 32.90 i S1.90 ------- ------- 0.1008 
l'-\fethylbenzyl alcohol b _I 33.98 I 33.12 32.27 31.42 29.72 i, 28.02 26.32 ______ . 39.93 0.08507 ±0.25 
]-Naphthalene- \ I 

mcthano]h __________________ 41.38 4·0.21 39.04· 36.70134.36,32.02 ------- - - - - --- ------- 50.74 0.1170 ±0.50 
Benzyl alcohol c _________ 28.58 127.20 25.82 24.44 

-~ ~ ~ ~~ -\ -~ ~ ~ :~ -1- ~ ~ ~ ~ ~ - 13.39 - -- - - - - ------- 38.25 0.1381 ±0.03 
TriPhenylmethanOl d _____ \ _______ 1_ -- - - -- 23.24 25.24 1 22.24 55.23 1 0.1502 -------

1 

1 

Surface tension Lea~t squares I 

constants 
Compound 

I 1 1 I 1 : I I I I G> 

100 I 200 
i 30° 4()0 50° 60°! w I 80° 90° ]00 °c 1 a b 

-----1--
1
----1--

1
---,--)---1,---)-. 

dextro-4-1'henyl-2- I I 
butanol c _______ .. _____ 36.48 35.61 13!.74 33.87 32.99 32.12 31.25.30.38 29.51 128.64 37.35' 0.087l1\ _____ _ 

levo-4-Phenyl-2-hutanol<_ 36.66 35.7~ I 34'Z9 33.85 32.91 3] .93 ~1.0! ~O.l~ 29.16 i 2~.23 3Z.6? 0.09~731 ±O.O 
DL-4-Phcnyl-2-hutanol c_ 36.64135.61134 .. ,0 33.73 32.76 31.79 .:>0.8_ 129.8;, 28.88,21.9] 31.61 0.0910L _____ _ 
levo-]-Phenyl-l-propanul c 34.89 I 33.95 1133.02 32.08 3J .15 30.22 29.28.28.35127.41126.48 35.82 0.0934. \ ±0.02 
J)IA-Phenyl-l-propanol" 34.92 I M.OO 33.07 32.]5 3] .23 30.3] 29.38 28.46 27.54 26.62 135.84 0.09222: _____ _ 

1 1 I I I 
--------------~---~----~--~----~-

"Ref. [247] (Capillary Rise-A) (:I:O.](}). 
b Ref. fl061 (Maximum Bubhle }'res.llre-A) (-1-0.1 S). 
cHef. [224] (Capillary Rise-A) (±O.lQ). 

d Hef. [921 (Capillary Rise-A) (::!::0.4). 
• R"f. IW)7] (CupilI .. ry Rj~e-A)_ 

J. Phys. Chem. Ref. Dala, Vol. 1, No.4, 1972 
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TAULE 22. Aromatic cRters 

Surface tension 

Compounrl 

10° 20° 40° 60° 80" 100· 120· HO° 1600 1700 190° 1200·C 

Least squar"8 
constants 

a h 

·--------------1 ----1---1--1--1--1--1--1--1--1-·--1--1- ·-·--1--1 

Methyl salicylate" ________________ .. _________ . ____ 40.91) 
Mcthyl m-hydroxybenzoat.e" _________________ . ____ -------
;\1ethyl f'-hydroxyhcnzoal.e" _______ . - - ---- -------
Renzyl benzoat.e" ______________ .. __ . 

- -- -- -------
Ethyl salicyl"'e" _______________ .... ______ 

- -- -- 39.91 
Ethyl m-hydroxybenzoat.e P. _______ - - ---- -------
J~thyl p-hytlroxybem:oat.e P. ________ 

. - -- -- -------
Diethyl pllthalate f ________________ , ____________ 37.S1 
DipCl:tyl phthalate f _ _ _ _ _ _ _ __ _ _ _ __ - ---- 31.82 
Ethyl a-campholanate'I ___________ ... - -- -- 28.46 
!\1ethyl l'-l.oluenesulfonate· ____ -- - -- -- -------
Ethyl ethanesllifonate r ________ . ._----- 37.0S 
Ethyl phenylpropiolate r _______ . ____ . ____________ 40.22 
Ethyl3-hydroxyatropic acid g_. . ------- -------
Ethyl 2-0-benzoyl-DL-laetate h_ _. ------- 36.62 
Meth;1 DL-3-phenylhydraeryla te h ________ . _____ • _ _ 39.88 

"Ref. [27J (Maximum Buhhle Pressure-A) (±O.3). 
h Her. [207J (Capillnry RiRe Method-A) (±O.20). 
c Ref. [125J (Capillary Ri.e Method-A) (±O.:n. 
,I R.f. [1(8) (Maximum Buhble Pressure-N2) (±2.0). 

39.80 37.15 35.11 32.76 

------- ------- ------- 39.6~ 

------- ------- --_._-- -------
45.95 43.81 41.68 39.5:; 
38.82 36.M 34,1-5 32.27 

------- ------- ---- --- -------
------- ------- ------- -------
36.54 34.62 32.69 30.77 
31. Oil 29.60 28.13 26.65 
27.64 26.02 24.39 22.76 

------- 41.26 39,42 37.59 
36.04 34.01 31.98 29.9.'> 
39.18 37.11 35.03 32.96 
37.67 35.57 33.48 31.38 
35.61 33.58 31.56 29.53 
38.91 36.97 35.03 33.09 

30040 21l.06 25.71 23.3' 22.19 ------- ------- 4.2.15 0.1l74 
37.82 36.01 34.20 32.39 31.48 29.67 28.77 46.87 0.0905 

------- 35.77 33.7:' 32.73 30.70 29.69 49.~7 0.1014 
37.42 35.29 33.16 31.03 29.96 27.83 26.77 48.07 0.1065 
30.09 27.91 2S.73 23.54 22.45 20.27 19.18 41.00 0.1091 
34.12 32.52 30.6.~ 28.70 - ------ ------- ------- 4·3.92 0.09495 

------ 33.68 31.84 30.OJ 29.09 27.25 26.33 44Jtl 0.09173 
28.114 - - - --- ------- ------- - ------ ------- ------- 38.47 0.0963 
25.17 23.69 22.21 _ .. _ .. - -- ------- ------- 32.56 0.0739 
21.13 ]9.51 17.88 16.2~ 15.44, 14,81 13.00 29.21 0.08137 
35,76 33.93 3209 -~- ._-- ------- ------- 44.92 0.09162 
27.92 --~--- -----_. -- .. -- .- ------- --- ---- 38.07 0.1015 
30.88 28.80 ---'--- ------- - - - - - -- ------- ------- 41.25 0.1038 
29.29 27.20 ---~--- ------- _. - -- ------- ------- 39.75 0.1047. 
27.51 25.19 ------- ------- - ._---- ------- ------- 37.63 0.1012 
31.15 - -- - _ .. -- - - ._---- ------- ------- 40.8; 0.09696 

• Ref. [931 (c'apillary Rise Meth~d-A) (±O.40). 
f He£. [2551 (c'apillar:r Rise Method-A) (±O.20). 
• Ref. [2601 (CapiIlar; Rise Meth9.I-A) (±1l.40). 

Ref. [1);;1 (f:apiIlary Rise IVlcthod-A) (±O.30). 

"7 

±0.26 
±0.13 
±0.16 
±1.9 
±0.51 
±O.03 
±0.02 
±0.07 
±0.09 
±0.03 
±O.14 
±0_03 
±0.04 
±0.06 
±0.16 
±O.05 

co 
~ 
t-) 

'-
0 
'" m 
"g 

:r: 
'-

'-> 
'" "g 
m 
::u 



SURFACE TENSION OF LIQUIDS 873 

T ABI.E 23. Benzene amI its alkyl derivatives [44] 

(Maximum Bul,hle Pressure Method-A) 

Surface tension (±0.10) 

Compound 

10° 20° 30° I 40° 50° 60° 70° 

lzene s. ______________ 30.21 28.88 27.56 26.25 24.96 23.67 22.40 
)rICne _______________ I 29.72 28.52 27.33 26.15 21·.95 23.77 22.58 
''i lbenzene < _ _ _ _ _ _ _ _ _ 30. 39 29.29 28.20 27.]0 26.01 24.92 23.82 
,j)ylbenzene" ________ .! 30.05 28.98 27.90 26.83 25.75 24·.68 23.60 1'1'1 
mene • ______________ i 29.27 28.21 27.Hi 26.09 25.05 24.00 22.94 

(ylbenzenc __________ ! 30.25 129.23 28.20 27.18126.15 25.13 24.10 
26.51 25.55 24.58 23.62 22.66 

I :u 

27.54 26.57 25.59 24.61 23.63 
27.14· 26.16 25.17 24.19 23.20 

ImtYlbcnzene ________ 123.43 27.47 
Blltylbenzene_ -----. 29.50 128.52 
-Butylbenzene _____ . _ 29.1] 28.13 
Itylbenzene" _________ 50.38 29,45 28.52 27.59 26.65 125.72 24.79 
henylhexane" ________ 
·,.lene , _____________ 

T ylene (' _____________ m-X 
I"X 
,,·1' 

ylene , __ . __________ 
:thyltolucne _ . _______ 

thyJtolucne _________ 
.:thyltolllene ______ . __ 
iethylbenzene ___ . ___ 

30.96 \ 30.01 
31.401 ·30.31 
30.13 29.02 

-------- 28.55 
31.27 30.21 
30.18 29.08 
29.90 28.83 
31.32 30.29 

29.15 28.10 27.15 
29.21 28.]) 27.00 
27.92 26.81 25.71 
27.47 26.39 25.32 
29.15 28.09 27.03 
27.97 

1

26
.
87 25.76 

27.75 26.68 25.60 
29.26 28.24 27.20 

iethylhenzene. _____ 30.2] 

IIl·E 
".1 
".f.) 

IIl-D 
I,·D 
, ,2 

ietbylbcnzene _______ 

1

3C.03 
29.17 ' 28.12 27.08126.04 
29.00 I 27.97 26.9425.91 

,4 -'frimethylhen-
29.71 ZI1.61l 27.06 

1,2 ,3-Trimethylhen-
".". ----- ------ -----I "." 
.enc· ________________ 29.87 28.83 27.79 126.75 
>henyJdecalled ________ 1 31.85130.97 30.08 29.2] I-I 

\1" 
<:y 

sitylene ____________ 28.89 28.00127.10 126.20 
mene b ______________ ! 27.95 27.08 26.20 25.32 

26.65 

25.71 
28.32 
25.31 
24.44 

26.20 25.25 
25.90 2·1.80 
24.61 23.50 
24.25 I 23.]7 
25.97 24.9] 
24.66 23.55 
24.53 23.45 
26.]8 25.15 
24·.99 23.94 
24.88 23.85 

25.61 24.50 

N.67 23.63 
27.·i4· 26.55 
24.41 123.51 
23.57 22.69 

I 

I 

80 C 
I 90° 100°C 

I 
:::g l-iOiOp':O;-
22.73 21.63 20.54 
22.53 21.45 I 20.38 
21.89 20.83! 19.78 

23.08 22.05 21.03 
21.70 20.14 19.78 
22.65 21.67 20.69 
22.22 2] .23 20.25 
23.86 22.93 22.00 
24.29 23.34 22.39 
23.70 22.60 21.50 
22.40 21.29 20.19 
22.10 21.02 19.95 
23.85 22.79 21.73 
22.45 21.34 20.24 
22.38 21.30 20.23 
24·.12 23.09 22.06 
22.90 21.85 20.8J 
22.82 21.79 20.76 

23.56 I 22.53 21.51 

Least squares I 
constants 

a I b 
I 1-

30.90 0.1189 
31.48 0.1094 
31.13 0.1075 
30.32 0.1054 

31.28 0.1025 
29.39 0.0961 
30.48 0.0979 
30.JO 0.0985 
31.31 0.0931 
3] .9] 0.0952 
32.51 O.llOI 
31.23 0.n04 I 
30.69 0.]074 ' 
32.33 0.1060 ! 

t7, 

-------
±O.Ol 
±0.O4 
±O.O 
±O.(l] 

±O.O 
±O.O 
±O.O 
±O.O 

1 
1 
1 
1 

±O. 
±O.O 
±O.O 
±O.O 
±O.O 
±O.O 
±O.O 31.29 O.lIOS i 

30.93 I 0.1075 ±O.O 

(}4 

4. 
3 
2 
5 
I 
1 
1 
1 32.351 0.1029 i±O.O 

31.26 0.1045 ±O.O 
31.06 I 0.1030 ±O.O 

31.16 ! 0.1025 z =:0.0 

I 21. 55 20.51 I '0_91 I 0.1040 22.59 
25.67 24·.79 I 23.91 32.73 \ ().O8822 
22.62 21. 72 I 20.82 29.79 I 0.08966 

20.9'~ 20.06 28.83 I 0.0877 

±O.O 
±O.O 
±O.l 

I 
1 
6 
4 2] .8] ±0.1 

n Ref. [1]. 
" .«c1. [179J (Capillary Rise Method-A) (±0.2). 
• Ref. 1181J (Capillary Rise Method-A) (±O.lO). 

d Ref. [1121 (Capillary Rise ~lctbod-~.) (±0.10). 
"ReI. llUll] (N.) (±2.0;· . 

TABJ_E 24.1. N-methylacetanilide-horon trilluo,.id" 1260J 

(C"l'ill",y Rio" Mt:lhOlI·A) 

Surface tension (±O.06) Lea6t squares eon&tants 

120C 

I 

1 

I I 
1 

1300 135 0 

I 

14()" ]·1-5° 
1 

150 cC a b 

~ 
\ 

---~ 

I 
iSo.n 

I 
iSo.4iS I is!>.~H iS5.4!> iS4·.y!> 4Y.{J7 U.OYI:I.I 

115° 

311.39 .i7.9U :n.41 

J. Phy •. Chem. Ref. Dala, Vel. 1, No.4, 197:1 



874 

22° 25' 
! 
1 

\ 29.1 28.7 I 

1 

5° J00 

i 

27.37 26.88 I 

Compound 

i 
30° 40' 

28.1 26.8 

I 

JOSEPH J. JASPER 

T.\BLE 24.2. Boron tribromide [229] 

(I1faximum Bubhl .. Pr".E'ure-A) 

Surface tension 

I 
I 

SOc 60° 

I 
70° 

I 

I 

1 

25.5 

I 
24.2 22.9 

TABLE 24.3. Tribut)"lboroxin 11461 

(Maximum Bubble Pressure-H,) 

I 
I 

1 

Least ~quares constants 

80c 84 °C 
I~a-:-b -
1 

\ 
1 

'I 
21.7 

i 

21.2 , 31.90 

I 
0.1280 

1 

Surface tension (±0.15) Lea5t squares {"OJlfotants 

15' 20c 25° 30 cC u 

26.39 25.119 25.40 24.91 27.80 

TAI3LE 24.4. Boron trifluoride addition compounds 1260] 

(Carillar)" Ri.t> Method-V) 

Surface tension (±O.2) 

b 

0.0983 

(J~ 

±O.13 

Least ~qullre~ 
constants 

------_._-----
15° 1 20' i 30' I 40' . 50° 60' II 70' 1 VUe i 90 'C i . __ \_-1_-

1
-_-\---. -I--i--I--I

, 

Meth)'] formate-boron triflunridt" ___ ._.I __ . ----(" _____ 1139.47 .138.53 :,37.59 36.651 _______ ' _____ ._/ _______ 42.28 
EthTlformale-horoTItrifluoride _______ .l35.9J 35.33 34.16132_99 31.84 30.(»6. _______ 1 .. ____________ 137.66 
Methyl ac .. tate-boron trifluMid .. ______ .! ______________ 1 _______ : _______ 

1 

_______ 32.42) 3J.l:! 129.82 \. 28.52 40.22 

E~hyl ac.etate-,:oron trifl~)(>rid~ .. ----- .. -------I--~----:--;----! 3] .59 30./2 129.86 29.00! ....... 1_. _____ 3~.04 

0.09383 
0.11672 
0.1300 
0.08633 
O.]J 73 
0.08927 

Dlmcth)lether Lorontnfluond .... _··._I ____ · __ 133.1813_.01 130.84.29.66128.49 .. _____ 1 .... ____ ' _______ 3:>.53 
])ieth)-Iether-borontrifluorid~ ... __ . __ 30.29 29.84 28.95 1 28.06

1

, 27.17 26.:n II-------i ... ---.! .. ----., 31.63 
__________ 1 ___ · ._i___ . l I 1 

250' 260' 265' 

27.5 2().2 25.0 24.3 

J. Phys. Chern. !lef. Dafa, Val. 1, No.4, 1972 

T.~BLE 24.5. Boroxin [47] 

(Capillary }~i,,> 2\l<>thod.\') 

Surface ten,joll (±O.](I) 

280" 

23.7 23.0 22.4 

~90' 

21.7 2] .1 

i 
\ 
I 

Least square" 
con~tants 

---I--~--
295 Kill i b ----1-1 

1 20.5 : 58.3] . 0.1283 

I 



I r 

.1.00 -35° -30° -2501-200 

---------
.39 33.23 32 .95 32.701 32. 13 

" 

SURfACE TENSION OF LIQUIDS 

TABLE 24.6. Dimethylaminoboron .Hchloride [24] 

(Capillary Rise Method-V) 

Surface tension (±0.10) 

-150 i _]0 0 _5° 5° IO° I: ] 5° 20° 

------------

30.85 30.56: 29.77 28.82 28 .2sI27.40 27.09 
i I I 

'fABLE 25. Bromine 13]] 

(Capillary Rise Method-V) 

Least squares 
constants 

~~I~I_" I_b_ 
26.07125.06124.90129.2410.1238 I 

. ,I 

875 

~ 

±O. 02 

Surface temion (±O.6) Least squares 
eonstants 

I r 

20° 
I 

I I 

~1~_~c_I ___ _ I 25° 30° 35° I 40° 45° 50°C 0-

I ! I I 

44.71 43.{i 42.9 I 41.3 I 40.9 
I 

40.0 39.2 I 38.3 37 .. '3 36.4- I 
45.5 

I 
I r 

TABLE 26.1. Halides of phosphorus [249; 

(Capillary Rife Method-A) 

Surface tension (±O.JO) II 

;~---;---;------.-------

25° 1 35e I 45° I 55° 65° 1 75° 85°C \ 

---1---1-----
15' 

Least squares 
constants 

0- 1> 

Compound 

Phosphor,," t,ichloride ________________ 29.24 27.97 26.7] 25.44 I 24..18 22.91 _____________ _ 31.14 0.1266 
Phosphoryl dlloride __________________ 33.31 32.03 30.76 29.48 i 28.21 26.93 25.66 24.38 
Phosphorus tribromidc _ .. _____ .. _ _ _ _ _ _ 43.42 42.] 3 40.85 39.57' 31l.21l 37.00 _____________ _ 
Phosphorus triiodide '-- ____________ .. 1. ------ ------- ------- -------I-------J57.26 56.58 55.90 
ThiophMphoryl chloride o ____________ , 35.09 33.82 32.55 31.28! 30.00 128.73 27.46 26.19 

35.22 0.]275 
45.34 0.1283 
6J .66 \ 0.06771 
37.00 0.1272 

, 

n Ref. (J08] (Maximum Bubble Pre~snr~-N,) (±2.0). b Ref. 11921 (Capillary Ri"e Method-A) (±O.7). 

]0° 20° 30° 4-0° 

TABLE 26.2. Stannic chloride 1169] 

(Maximum Bubble Pressnre-A) 

Surface tension (±0.]5) 

I 

1 I Least sqnares 
I constant. 

90° 100 cC 0-

b 

0.1820 

0', 

±O.O6 
±O.07 
±O.lfl 

!-~~~:~-

1_ ~oo_ 60° I 70° I 80° ---~I-----I--- -
23.12 I 21.98 I 20.85 

------I-~II--1--

28.79 27.65 26.52 25.38 I 24.25 19.71 18.58 I 29.92 I 0.U34 ±0.05 

J. Phys. Chern. Ref. Data, Vol. 1, Nc. 4,1972 
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I 

80° I 90° JOOe 

I 
I 
I 

47.97 
I 

46.73 4S.49 
! 

----- -- - ----- --

I 

5' 10° 

20.28 ]9.78 
I 

, I 

-]0' JO° 20' 
i l i 

i 
I 

! 

42.65 40.69 39.7J 

50' 60° 

50.24 49.19 48.]5 

JOSEPH J. JASPER 

TABLE 26.3. Antimon~' trichloride [219] 

(Maximum Bubhle Pres~ure-A) 

I 
Surface tensiori (±1.0) Least square,; constants I 

I 
I 
I 

-- -

]5° 

19.29 

30e 

38.74 

70° 

47.11 

]200 

43.01 

i I J4·0' 160° 180° 

, 

I 
40.S4 

I 
38.06 35.59 

TABLE 26.4. Silicon tetrachloride [17i] 

(Capillary Rise Method-A) 

I 

Surface tension (±] .0) 
-- -

I 

I 

I 
20c 2S' 30' 

I 

40' 
I 
I 

I 18.79 
I 

18.29 I 17.79 I 16.80 
I I 

(Maximum Bubble Prf~ssure-]\"~) 

Snrfarf' t~n.ioll -(+2.0) 

200°C 

33.ll 

50°C 

]5.80 

I 
4-0'- SO° 60° 80' i 100° ]]0 ·C 

37.76 36.78 3S.80 
! 

33.85 31.89 30.91 

- - -

TABLE 26.6. Arsenious bromide [JO£J 

(Maximum Bubble J'reswr .. -N,) 

Surface tension (±2.0) 

80' 1000 ]20° 14()' 180°C 

<1, 

a 
I 

b 

I 

i I 47.87 0.1238 ±0.17 
I I 

Least squares constants 

- - -- -----" 

I 
a b 

20.7S 0.099624 

Lt"2St ~qu,greE' 

(:onEtant. 
0, 

a b 

41.67 0.09781 ±0.]2 

Lea.t Equares 1 

constants I 

'--c--I ~, 
a I b I 

----------------1----!----I---
54.41 ! 0.1043 I ±0.S6 46.07 43.98 41.89 39.81 37.72 35.64 

----------~-------------------------------------.-------------

J. Phy •• Chern. Ref. Data, Vol. t, N~. 4, 1972 
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30° 40° 50° 

SURFACE TENSION OF LIQUIDS 

TABLE 26.7. Phosphorus trioxide 1190] 

(Capillary Ri$c Method) 

Surface tension 

... - ---------- -

60° 70° 80° I ]00° I 120° 140°C 

36.97 35.8] 34.65 33.49 32.33 3].18 28_86 26.54 24.23 

.. 

I 

Compound ~ 

I 

I 
20° 40' 

-Campholenic acid __ ... 135.12 33.40 
-Campholanic acid _____ I 32.2] 130.63 

TABLE 27. Campbolenic and campbolanic acid 1108) 

(MaJ(imum Bubble Pre~$ure-N 2) 

Surface 1ension (::1:2.0) 

60< 80° ]00° ]20< 140° 160° 

31.67 29.95 28.23 26.51 24.79 23.06 
29.06 27.48 25.91 I 24.34 22.76 21.19 

I 

]800 

2] .34 
19.61 

877 

Least squares 
constants 

" . 
a b 

40.44 0.1158 ±0.15 

Least squares 
r.onRtan1A 

u~ 

200 'C· a b 

-----

]9.62 • 36.84 0.0861 ±0.26 
18.04133.78 0.0787 ±0.71 

J. Phys. Chem. Ref. Data, Val. 1, No.4, 1972 
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T~nT.E 211. Chda!.",1 eo.or,lination compo'Ill,)" an" rdate.,) eompmmrlo; {2211 

(l\fnx. Buhhlc Pl'Ilssurc-A) 
~~====~=~============================ 

S1Irfa.'" tenRion (+0.20) 

10' 

CornJI"""(' 

so' 1 00" ;{O0 4.o n 20n 1 c' 
.) 70° Il!)O 100 be 

Lca81 gql1nreR 
con:;;.fanfR 

n h 

" ., 

_.1---- 1_ ~ ____ • ____ ! ___ , __ -, ___ , ___ .,-__ , ____ ,_--I ____ . __ ·· __ · 

T"lr.,"hylle1lfL _____________________ ----------------- ________ 21).S3 21).0;; 211.;;6 27.S9 20.62 
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25. I}S 21.69 
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27.>6 26.42 
27.n 26.21 
39.3$ 33.83 
37. illl 36.09 
3;'.C"t 3't, 77 

:::-.-----=--:==....~ • ..:...-:::::::::=;:: 

~tlrraf~~ If'tl!-tinn (:'t::o.~n) 

COlli 1",,,,,,1 

\l0" 120" 1300 goo ll)O° Hln" 2000 2200 

23.72 22.75 
30.73 ~1)_61l 27.~1l 

2;'.27 24.]3 

------- ------- __ H ____ 

38.31 37.79 36.74 
3;; .10 ::4.11 32.n 

----,--- ------- - --

-------

210~ Z60n I 2BO of: 

30.;;0 ().OI)(iC) 

38.08 O.lOSO 
33.28 0.111..1-
32.22 0.1002 
41.96 0.0:;21:, 

42.01 0.0991 
'10.00 (I. 0871 

Lr:asl. squarf'f, 
constanl" 

a " 

±O.17 
±O.IH 
±O.17 
±O.Ol 
±(},fiO 
±O.Of) 
:l:O. 1;; 

rr, 

. __________ ----______ ,-__ . ___ .---1--- _1 _____ ' ___ , __ -, ___ , ___ , ___ ' ___ '_--' ____ ' __ _ 

0.09756 ±O.O6 
0.3811.3 ±O.!)() 
0.01337 ±O.();, 
O.oamH ±0.20 
o.ol1:n ±O.11 
0.09,16') ±O.O(i 
n.O!l611 ±O.()7 
O.Ol)mH ±O.()1 
n.075]:} ±O.]O 
(1,0705 ±0.10 

J)il1lcl.hyl.(J-pl1Cl1yl.I,.~-IIIIIal\"rliono)thalli"'n---------- _"-__ 33.35 32.311 31,1.0 29.:;:) ___________ .-- ______________ -- _____ ------- '1,5.07 
1',,a1101l8 formal.. ________ .. _______________________ __ 111.19 77.30 i3,42 69.54 __________________ .-- _______ -- _____ ------- ------- 12,'L9() 
Thallom; /1('clal.c _________________________________ . _____ . _____________ 29.113 211.'1.9 2:>.112 2,'LI'J 20.P _______________ . ____________ 11·7.21 
Thallolls nilrate .. _ .... ______________________________ . _________________________________________ 1l;1.H III .M· (09.110 IMl.OIl _______ 131.18 
f)i!,henylt"r:r"nry _______________________ - .. ---________ 36.(,3 35.110 31.')7 33.30 31.M ______ -- ____________________________ ,t('.60 
2,1.T'r.nlan"tlinnnh"ryllilllll _____________ - ________ .___ 2B.1I 27A7 26.;'2 2:;S7 23.6B 21.79 _____ .- _____________________ ._ _____ :m.B.1 
BJl~j(' Imryllillll1 I'\'opimwtc _____________ -____________ 20.;;5 IH.1l1 17.01\ IS.H· ____________________________ 32.70 
2,'I .. P"nIRII"'''ion''slannic.rifllln,.jd,, _____ .. ---- ___ .. _____ _ __ .... ___________________________________ ._ __ 29.11l 27.21 25.23 ______________ 411.')5 
2,1.1'''nlane,linnn/11Ilmin''''' ______________ - _____________________________________________ . ______________ 1').1.1 17.(.:\ 11(,.12 11.02 13.12 31.16 
A11I",inlllll "rmui,I,, ____________________ ----- ___________ .. _ 2-1..')3 2~·.2:J 2.~.:;2 22 112 21 Al ____________ -- _______ - ______ ------- ------- 32.69 

-----". .~----
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SURFACE TENSION OF LIQUIDS 879 

TABLE 29. Cryogenic and low boiling fluids 
(t 

I 

Surface tension Least squares 
constants 

u~ 

78° 80° 82° 
I 

84° 86° 88c 90 K 
I 

b a 

Nitrogen ________________ 8.75 8.30 7.85 7.39 6.94 6.49 6.03 26.42 I 0.2265 ±0.O5 
i I .. ' 

Ref. [2101 (Capillary Rise Method.V). 

Surface tension h=37.78(l T /150. 72)1.277) Least squares 

u, 

84° 86° 88° 90° 92 K a 

Argon ____________________ 13.31 H1.84 12.34 11.94 11.34 34.28 ;;1;;0.02 

Ref. [210] (Capillary Rise Method-V). 

Surface tension Least squares 
~nnflO1an1j;; 

(J~ 

; 
! 

115° ]]80 1200 1220 124 K a b 

Krypton ____________ ........... ____ 

'1 
8.34] 6.474 5.896 5.3]8 4.740 40.576 0.2890 ±0.048 

Ret. [67] (Cnpillnry Ri~p. Method V). 

Surface tension ("y = 0.03703(289.74 - T)I.2S7) 

f1~ 

I 

I 

]65C 1750 ]850 ]95C 205c 2150 225< I 

245 c 265 0 285 K 
; 

I 

! 

Xenon ______________ 18.46 16.58 14.74 ]2.96 11.23 9.55 I 7.94 I 4.94 2.30 0.28 ±0.10 
! 

, 

Rei. [206] (Capillary Rise Method·V). 

Surface tension (-y = 0.352 - 6.9 X 10-31'713) 

0.:>0" 0.75" ] .00" J .25" J .50" 1.75° 2.00" 2.1 K 

Belium n 0.35] 0.347 0.34-5 0.340 0.334- 0.327 0.317 0.313 

Ref. [6] (Capillary Rise Method.V). 

J. Phys. Chem. Rei. Data, Val. 1, No.4, 1972 



880 JOSEPH J. JASPER 

TABLE 29. Cryogenic and low boiling fluids-Continued 

0.361 < 0.500° 0.574,0 0.647° 

Helium IIL. "'" ______ O. ]5] 0.150 0.]5] 0.]52 

• Measured from a I!reatly enlar/!ed copy of the I' vs TO curve. 
Ref. [237J (Capillary Rise Method-V). 

Surface tension" 

0.820c 0.910° 1.132° 

0.149 0.147 O. ]31 

1.639° 

0.111 

Surface tension (" =0,3729-0.008J T~") 

0.35° 0.50° 0.65° 0.300 0.95 0 1.100 

Helium IV __ .• __ . ___ . __ . ___ ..••..•. ___ ... _ . 0.373 0.372 0.370 0.368 0.366 0.360 

Ref. [7] (Capillary Rise Method.V). 

2.328° 

0.069 

] .25 0 

0.359 

Surface tension (I' "" 0.11 24 (33.1 9 _1)1.112) (±0.OO3) 

1--~-258C 
-257° 

) 
-256° 

I 
-255 c -254° 

I 
\ 

) I Hydrogen ..•. - -- -- ... -. -' - -- - -.- -. - - - ... -. - - - .. - .. -. - ... -. i 2.80 

I 
2.63 2 Al 2.29 2.12 

I 
I 

Ref. [2]OJ (Calc.ulated from Guggenheim-Ferguson equation). 

2.992 K 

0.028 

1.10 K 

0.354 

-253°C 

1.95 

Surface tension 
I 

Least squares constants 

I I 
\ \ 

I 

\ 

150 16° 17° 18° 19° 20 K 

I 
a b 

I I 

I 
\ 

Deuterium hydride ____ . _ .. - .. 1 3.713 3.524 
\ 

3.336 3.148 2.959 2.771 I 6.537 0.1883 
I I I I 

Ref. [77] (Capillary Rise Method-V). 

Surface tem,ion (±O.2) Least squares 
constants 

"0 

-202° -200° -198° -]96° -194 c -I92 c -190° -188° -186c ,- cCC a b 

Oxygen ••• _. __ 18.0] ]7.50 ]6.99 16:48 15.96 15.45 14.94 14.43 ]3.9] 13.40 -33.72 0.2561 ±0.02 

Ref. 19] (Capillary Rise Method-V). 

J. Phys. Chem. Ref. Dala, Val. I, No.4, 1972 



SURFACE TENSION OF UQUIDS 

TABLE 29. Cryogenic and low boiling fluids-Continued 

". 
1 

I I Surface tension (±O.:O I Least squares I , 

I 

-202° _200° 
I 

-198° I 
I 

11. u>rine _________ 17.15 ]6.82 
I 

16.49 
1 

Hef. \259] (Capillary Rise Method-V). 

-'-

-800 

:hlorine ______ .... _ . _ . _ ... _ . _ ..... 35.05 

llef. I11B] (Capillary Rise Method-V). 

-800 _700 

H-ydrogen fluoride __ 16.70 ]5.92 

Ref. [203] (Maximum Buhhle Pressure-N 2). 

I 

-]92° 

c urhon monoxide •.•.. _ .. .. 9.60 

Ref. 1210] (Capillary Rise Method-V). 

-30c -200 

Carbon dioxide ... _ ...•.•• _I ]0.08 8.06 

Ref. 1230, 231] (Capillary Rise Method-V). 

-196c 
I -194° 

I 
-]920 -]900 

I 

I 

I 

]6.16 15.83 
I 

15.50 15.17 

Surface tension (±0.2) 

_700 

1 
-600 -500 -400 

33.15 \ 31.25 29.36 27.46 
I I 

Surface tension (±0.20) 

-600 -500 -40° I -300 -200 

J5.13 )4.34 ]3.56 '112.77 )].98 

Surface tension 

, 

I 

-188°C 

14.84 

-30°C 

25.56 
; 

-10e 

]1.20 

! 

constants 
fT-r 

a b 

-16.10 0.1646 ±0.50 

I 

Least squares 
constants 

fT-r 

a b I 

19.87 0.]897 ) ±0.06 

Least squares 
constants 

I 

]0° 20°C a b 

9.62 8.84 'IIO.4J I 0.07867 

I Least ~quares constants 
fT, 

I -]900 I -]88' I -186" 

I I I 
-18'1" -]82 "C a 

) 
II 

'---1------

i I 9.]9 I 8.77 I 8.36 7.94 7.53 -30.20 0.2073 ±0.04 
\ I I 

Surface tension (±0.5) (oy =0.05902(304.26-t)1.") 

I 
I I 

I -lOa 00 100 150 

I 
20° 

i 
250 30°C 

I 
I 

1 

I 
1 

6.14 4.34 2.67 1.90 1.19 0.57 0.07 I 

I I I 

J. Phy •• Chem. Ref. Data, Vol. 1, No.4, 1972 
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TABLE :29. Cryogenic and iow hoiling fluids-Continucd 

Surface tension (±0.2) Least squares 
constants 

-120" 1-110°1_-_10_00_1 __ -_9_0_0 _1 __ -_8_0e_I-7o~l-a-I-_b_ 
N-'-it-r)-.}-fl-u-O-ri-d-e-.. -.-.-.-•• -.-.-.-.. -.-.-.-.. -.-.-_-_.-.-.. -.-_.-.-.-.-._.1--3-0-.-51--·!1·-2-8-.6·'5-1, 26.80 24.95 23.09 \ 21.24 1 8.26 1 0.1854 

Ref. [92J (Capillary Rise Method.V). 

Surface tension (±0.2) 
i 
I 

I 

Least squares 
constants 

I -750 -70e I -60 °C II a I b 

\

i [-----1------1--
_100 0 -900 

. _____ ._ ... _. ___ .. __ , 25 .65 24.49 23.32 122.7.1 122.16 II 20.99 1114.00 \ 0.ll6S 
_______________________________________ i ________________ ~ ______ ~. ______ ~i_ 1 ' 

Nitrogen oxyfluoride ..... 

Ref. [94] (Capillary Rise Method-V). 

Surface tension (±O.5) Least squares 
\;UJJ::'U:IJJt~ 

I 

-750 -700 6-' I -60' -55 0 -500 -45 0 -40°C b - ~ 
! 

(J 

Perchloryl fluoridc .. _" __ . ________ 24.1 23.3 22.5 21.7 20.9 20.1 19.3 HL5 12.24 0.1576 

Ref. 1202J (Capillary Rise Method-Vl_ 

Surface tension (±O.2) 1 Least squares I 
I___i ___ ~ollstant" __ I 

, I : 1 I I . 1 I 
I -90

0 
I -30

0 I 70'! -60' I -50' ,-40"C I, il I b 

··--I--I--I--i---I----I--I'--I I 
i 28.47 I 26.74 II 25.01 i 23.27 i 21.54 I 19.81 12.87! 0.1734 , I 1 ' 1 

, I I I 
±0.16 Sulfur tetrafluoridc. _. __ ._ 

----------------- --_ ... _-_ ...... _--_._--_._----_. __ . 
Ref. [25J (Capillary Rise Method.V). 

Surface t .. nsion (±0.3) Least squares 

'\ _______ : ____ 1 _____ 1 ___ .. \ __ ~:n~ta~ 
II -65

0 

-50
0 

\ -40
0 I-20 °C 'I: a I b 

I ! i 1---1----1----

Sulfur hexafluoride. __ .. ___ ... __________ .. _______ . _____ .-i 13.40 11.61 1 10..12 I 8.04 I 5.66 [ 0.1190 

i I I I 
±O.01 

Ref. 1167J (Capillary Hi,e :'\lethod-V)_ 

J. Phys. them. Ref. Data, Vel. 1, Nc. 4, 1972 



SURFAce TENSION OF LIQUIDS 883 

TABLE 29. Cryogenic and low hoiling fluids-Continued 

Surfac" (em,ion (±0.2) Least squares 
constants 

-800 I 
-750 -70e ,..65" -600 -50°C b a 

ro"y 1 peroxide fluoride _____________________ I 23.36 
\ 

22.78 22.]9 2].61 21.03 19.86 14.03 0.1166 

lief. \94] (Capillary Rise Method-V). 

"" 

Surface tension (±O.02) Least squares 
constants 

\ 
I 

-600 -500 _400 -30" -200 _]00 
j 

]O°C a b 
I 

I 
I 

,-orugen .1i~ulfille ______ 59.50 57.74 5:>.96 ;)4.22 ;;Z.47 

I 
50.71 

I 
47.19 48.9;) 0.1758 II 

-
nd. [29] (Capillary Rise Method-V) . 

. " 

Surface tension (±0.3) Least squares 
constants 

-300 -250 I 
-200 I _]5 t _Joe _50 5°C b I I 

a 

--I i 
I 

'drogen selenide __ 
--"'~ .. -~- 26.77 26.03 25.28 24.54 23.80 23.06 2] .58 22.32 0.1482 

I I 
Jl~ 

Hei. f]831 (Capillary Rise Method-V). 

Surface 1t'n~ion (±0.]4) Least squares 
constants 

-30c -250 -200 -150 -100 
-5 'C 1\ a ( b 

Hydrogen telluride __ _. --- 36.89 35.58 34.27 32.96 31.65 30.34 
1 

29.03 I 0.2619 

Hef. [183] (Capillary Rise Method-V). 

I 

I 
Surface tension (±O.2) Least square!' 

constants 

I 
"' ! 

I -750 -700 -650 -600 -550 

( 

-50°C a 
I 

b 

) 

I 
Hydrogen bromide _________________ 28.69 27.65 26.61 25.57 24.53 

I 
23.50 13.]0 0.2079 ±O.02 

Ref. [168J (Capillary Rise Method-V). 

J. Phys. Chem. Ref. Dolo, Vol. 1, No.4, 1972 
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TABLE :;:9. Cryogel'ic and low boiling fluids-Continued 

Surface tension (±] .0) 

I 

Least squar~8 

I 
constants 

<r, 

I I I 
I 

I -45 0 _40' I -35' -300 

I 
-200 

1-]0 'C u b 

! -.--

itrosyl chloride __ 
I 

36.2] 35.46 : 34.72 I 33.97 '1 32.48 
I 

30.98 29.49 O. ]493 ±0.07 -- i 
! I I 

N 

- -
Ref. [22J (Capillar~' Rise Method-A). 

Surface tonoion (-, -3S.61S-0.1S73T-O.OOO3661") 
<r, 

! 
90' 95" ]00' 105' 110° llSK 

Methane _____ . ________ . __ . _ .• ____________ • ___ 18.877 17.611 16.328 15.026 ]3.707 12.371 0.025 

Ref. [67] (Capmar" Ri"~ Method-V). 

Surface tension Least squares 
constants 

17, 

-1400 - ]30' -1200 -llO° -100" -90 'C u b 

Ethane. __ . ___ ... ______ ... ______ . __ 24.48 22.82 21.16 ]9.50 17.84 ]6.18 1.24- O. l660 ±0.O7 

Ref. 1]30J (Capillary Rise Method.V) (±O.l2). 

~1.1rf ~(-"(" 1 eng.ion Least e;.quaree 

constants 

1-' ", 

-90' iO' -500 -300 -10' JO 'C a b 

Propane_. _______ • -- 17.09 ]5.3·:1 ]3.59 ]] .84 10.09 8.35 9.22 0.0874- ±0.14 

Ref. []22J (Capillar)' Rise Method-V). 

Surface tension Least square. 
1 

constants 1 

17, 
i I 

_10 0 -60< -::'U" -40" -30' _20ll ]0' JOe 20 'C a 1 b 

ButanE_ ... - - . - - ----- -- 23.31 22.50 20.90 19.69 18.49 17.28 16.01:: ]3.66 12.4-6 14.87 0.1206 ±O.04 
2-Mcthylprop'm~. -- 21.48 2Q.25 ]9.1.S 17.all 16.54 15.50 14.09 J] .51 10.50 12.83 u. J23ti ±U.Oy 
] -Butene _____ . __ ....... _ . 24.45 23.12 2J.81 20.4-8 1 19. J6 ]7.84 ]6.5] J3.87 ]2.54 15.19 n.1323 ±O.O3 
2-Butent: _____ 25.13 23.84 22.56 21.24 

I 
19.98 18.69 17.40 14.82 13.53 16.11 0.1289 ±0.O3 

" 
, 

21.68 19.98 18.70 Ii .41 16.13 13.56 1 12.27 14.84 0.1319 ±O.H. . 
I I 

Ref. 137] (Capillary Rise Method-V). 

J. Phys. Chem. Ref. Dala, Vol. 1, No.4, 1972 
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TABLE 29. Cryogenic and low boiling fluids-Continued 

I 

, 

Surface tension Least squares 

I 

constants 
c;', 

I 

I I 
I ! 

I 
_900 -800 -700 _60 0 -500 -40 °C a b 

I 

I 

I I 
I 

±0.16 I'yne-- 27.85 26.37 24.88 23.40 21.92 20.44 14.51 0.1482 
I 

i 

Hef. [142] (Capillary Rise Method-V). 

~ ur ace tensIon ea!'t squareE I 

{'onstant. I 

I I 
a, 

, 

I 

I 

I 

-900 -80' -70' _600 -50°C I a 
I 

b 

I "elylene_ ~ W~~~ __ 20.84 18.90 ]6.97 
I 

]5.03 I 1;3.10 3.'12 I 0.1935 ±O.05 
I ! I 

S f L 

}\ 

){ef. [142] (Capillary Rise Method-V). 

Surface tension Least squares 
con.tants 

... , 

1600 150' ]400 J30' -1200 -110 'C a b 

bh~'lene. ___________________ ... 27.93 25.08 23.23 21.37 19.52 ]7.66 -2 73 0.] 8S4 ±0.05 

nef. [142J (Capillar:' Rise Method-V) (=0.14). 

" Snrfact" tension Lf'8S1 !'quares 
COnElants 

a, 
_80' -700 -600 -SO' -400 

! -30 'C G b 

Propylene __________ . ___________ . 21.41 ]9.98 IS.S5 17 .13 IS.70 
I 

14.27 9.99 0.1427 ±0.07 

Ref. [142] (Capillary Rise Mt'thod-V). 

Surface tension Least squares 
constant> 

c;, 

i 
i 

-50' -40· 
! 

-30· -20' 1U" ;W"C a b 

Ethylene oxidL ________ .. 35.98 34.32 32.65 29.99 26.00 24.33 27.66 0.1664 ±0.10 
, 

Ref. [221] (Maximum Bubble Pressure-A). 

J. Phys. Chem. Ref_ Data, Vol. 1, No_ 4, 1972 
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TABLE 29. Cryogenic and low hoiling: fluid~-Colltjnlled 

Surface tension h "" 23.4] - (l.3371! - 0.00(94312) 

<r"( 

-7.5(: -70' -65" -60' _.=)5° -50' -4SC' -4·0°C 

Ammonia ___ " _ . 43.39 42.39 41.34 40.25 39.10 37.91 36.67 35.38 ±0.15 
! 

Ref. 12JO: (Maximllm BuhbJe Prcsmre-H,). 

Sllrfa,,~ l~n~ion (±0.1) Least squares. 
con!'tants 

"'( 
'. 

-40' I 

1 

I 
-70e _6{jc 50° -45' -350 -30 0 [-. 'C u b 

I 

. --! 25.32 
I 

! Dimethyl ether _____ .. _. _ ..... _ .. . - 23.84 22.36 2J .62 20.88 I 20.14 19.40 ]8.67 ]4.97 0.1478 ±0.06 
, 

R~f. 1142) (Capillary Rise J\1,,{hod.Y). 

Surface tension (±U.1U) Lea!;t ,quares 
c()ns;1.l:tnt~ 

0', 

-95' -200 -JO' 5 cc a b -850 
i -75' 

[ 

-55
0 i -45' I -30

0 

II----;----I-----I---------i------I-----I 
[ 

I 
~~ ~" '[ ~: 4( _. -_":I ; _-j. ) 

I 
1.~. 68 ]3.90 11.22 

! 
J2.12 0.1779 ±0.33 Carbon~'1 eulfide _____ . 29.02 23.68 

[ 

21.90 I 20.]3 
i 

j7 46 

Ref. IlMj (Capillary Ri",~ Me.thod.\'). 

Surface tension LeaFt ~quare~ 
I 

(,OllHan1~ I 

._--.----1 
i 

]0 'C 1 " I Ii I 
.------ --_ .. -.--_. 1---

-50' -40' -30' -20' _ ]Oe 

_ .. -----------------._-.-._------

~lllf"r dioxide. ___ . _____________ . _'! 36.32 34.37 32 .42 , 30 Ail 28.53 I 24.63 26 . 51> I () . 1943 ±0.15 

--------- _.--._---._-----
Rd. 1212J (Capillar)' Ri.e l\klhod.\'). 

-80' 

2].35 

Ref. 1]75] (Capillar~' Ri~e Method.V). 

J. Phys. Chem. Ref. Data, Val. 1, No.4. 1972 

Surfacc tcn.ion 

-60' -40' 

17.28 ]3.22 

, -'JO' I , - I 
1--

1 

i 9.15 

LesFt F-quart'F 

("on5tant~ 

±O.W 
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TABLE 29. Cryogenic ano low hoiling fluios-Continued 
-=7{ 

i 

1 
Surface tension Least squares 

constants 

u, 

-160° I -158° -1560 -154° -152°C a b 

1 
'1lric oxide _________ -. ___ 26.17 25.00 23.83 22.66 21.49 -67.48 0.5853 :±:0.22 

I i i 
'"'''~ 

lIef. (32) (Capillary Rise :.\fethod-V). 

Surlace tension (:±:O.O6) Least squares 
constants 

-1160 1 -1120 I -108 0 -104° _100° -96° 
• 

-92°C a b I 

I 

Boron trifluoride __________________ J 20.71 19.82 I 19.00 18.19 17.38 I 16.57 I 15.76 -2.92 O.2()30 \ 

Ref. [259) (Capillary Rise Method-V). 

Surface tension (:±:0.06) Least squares 
constant!; 

. 
-30' -250 _20e -150 lO° -5°C a b 

Horoll trifluoride ether ___________________ 36.14 35.55 34.96 34.36 33.77 33.17 32.58 O.ll88 

nef. {259] (Capillary RiRe Method-V). 

I S f ur ace tension :±:O.lO Least squares 
! constants 

-100°C I 

a, 
-150° I -]40° I -130° -120° -JIO° a b 

. -- 23.62 21.83 20.05 18.27 16.48 14.70 I -3.13 0.]783 :±:O .03 Dihorane ____________________ _ 

i I 

Ref. {128] (Maximum Buhble Pressure). 

Surface tension (:±:O.3) Least squares 
constants 

«, 

I I I •. 
-100° -80° 1-600 I -40

0 

-20
0 ~i~I~_a ___ b_ 

I I I Carbonyl chloride _____________________ 37.]5134.24 131.33 28.41 125.50 24.05 i 23.32 21.86 22.59 0.]456! :±:0.04 
I I : : 

Ref. \1651 (Drop Weight-V). 

J. Phy •• Chem. Ref. D .. , .. , V.l, 1, No.4, 1972 
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TABLE 29. Cryog~nic and low boiling fluids-Continued 

-700 -60< -w I, -400 

I 2.Methyl.2. 
butfme I 

( .. ) - -- -- . - 211.60 27.33 26 . 06 ' .24.78 
(b) ________ - . - ------1----
(a) Ref. [198J (Capillary Rise Method-V). 
(h) Hef. [lJ. 

Compound 

J. Phys. Chem. Ref. Dala. Vol. I, No.4, 1972 

Surface tension 

_3()0 -200 _loa I 100 20° 25< 
I 
i 

23.5J 22.24 20.97 _._----.--.-- .- ~ - ~ ~ ~ 

~ ~ ~ ~ - . ~ - ~ ~ 18.61 
1

17
.
64 

i 
17.15 

TABLE 30.l. l\i Irile!' 

(Cap. Rise-A) 

! 

Least squares 
con8tant!. 

30 aC (I I b 
i 

I 

---- -- 19.70 I 0.]271 
16.67 19.58 I 0.09715 i 

],east squareI' 
constants 

u~ 

=1:0.15 

- --

±0.03 
±O.09 
±O.08 
±0.09 
±O.16 
±0.04 
±O.14 
±O.16 
:::':::0.06 
±0.06 
±O.04 
±O.OI 
±O.Ol 
±O.O] 
±O.12 
±0.07 
±0.02 
±0.03 
±0.03 
±0.02 
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T.~BLE 30.1. Nitrile.-Continued 
~ 

Surfa"" tension 

Compound 

150 20° 25° 30° 40° SO' 60c 70° I 

il.fEthylamino)· 
propionil rile b _ ••••• _ • ' 33.30 32.83 32.35 31.88 30.93 29.97 29.03 28.07 

iI.(P,op,'.m;"o). I 
I'ropionill'ileb • _ _ _ _ 31. 8] 31.37 30.93 30,48 ' 29.6] 28.72 27.84 26.96 

H.lButylamino)· 
propionitrile b. _______ , 31.21 30.80 30.38 29.97 29.15 28.33 27.51 26.69 

a.(].YentyJamino)- ! 

propionitrile b ...... ___ : 30.98 29.51 29.13

1

28,75 ' 27.99 27.28 26.48 25.72 
:HBexylamino)· 

[26.14 propionitrile b ____ • · - 30.20 29.93 29.46 I 29.09 : 28.35 27.61 26.88 
:HDJethyJamlno; . 

propionilrile b ••••• · - 31.65 30.18 29.70 29.22 : 28.27 27.32 26.37 25.42 
g.(Dipropylamino). i 

propionitrile to • __ • · - 29.41 28.99 28.57 28.15 ! 27.31 26.46 25.62 24. i8 
a· (Dibu~)'lnnUn<»' 

28.77 128.35 I 27.51 propionitriie b ••• ______ 29.60 ' 29.]9 26.67 ' 25.84 25,00 : 
3· (Di-1.pentyJamino)-

propiouitriie b _ •• ______ 29.10 : 28.73 28.35 27.98 27.23 26.48 25.74 24,99 
g.Methoxypwpionitrile b_ 36.47 : 35,88 35.28 34.69 33.51 32.33 . 31.15 29,97 
3.Ethoxypropionitrile b __ 32.01 31,52 3].02 30.53 29.54, 28.55 27.56 26,57 
3.Propoxypropionitrile b _ 30.11 29.75 29.39 29.02 28.30 27.57 26.85 26. ]2 
:{.]lutoxypropionilrile b __ 30.33 29.90 29.47 29.04 28.19 27.33 26.47 25.62 
;~.J>ent)'loxY'PropionitriJeb 30.78 30.36 29.93 29.5] 28.66 27.81 26.96 26.]] 
a.B exyJoxypropionitrile b 30.74 30.33 29.92 29.52 28.70 27.89 : 27.08 26,26 
Acrylonitrilc b • ____ . __ -- 27.8] 27.22 26.63 26.05 24.87 23.69 22.51 . - - -- ~ 

: 

J ..ea~t sq'n arp.!; 

constants 

80° 90°C a b 

-

27.13 i 26.]8 34.73 0.0951 

26.07 33.13 I 0.08B2 

25.86 25.04 32.44 0.0822 

24.96 24.21 3] .02 0.0757 

25.40 24.66 i 31.31 0.0739 

24.47 -~---~~ 
32.08 0.0952 

23.94 23.10 30.67 0.0841 

24.16 23.33 30.86 0.0837 

24.24 23.50 30.22 0.0747 
28.78 27.60 38.24 0.]]82 
25.58 24.59 33.50 . 0,0990 
25.40 24.67 3] .20 , 0,0725 
24.76 23.91 31.6] : 0.0856 
25.26 24.41 32.06 0,0850 
25.45 24.63 3].96 0.0814 

--- - -- -- 29.58 0.ll78 

889 

(1~ 

.±0.O8 

.±O.OB 

.±0.06 

.±0.09 

±O.05 

±0.05 

±0.04 

±0.03 

±0.0l 
±0.1 
±O.O 

4 
6 
;:, 

8 
.±OA" 
±O.O 
±0.O5 
±O.O] 
±O.O 4 

!~.Beptylox~·-
propionitrile '. _. ______ --- 29.38 I 29.01 28.63 27.89 27.14 26,4{) 25.65 24.91 - - - --- 30.87 0.0745 ±0.O5 

• ReI. \115] (A) (±O.l). 
b Her. [25)] (A) (±O.l). 
< HeL 191] (A) (±0.2). 

-13.3° -10.0° 

22.1t> 21.78 

! 

.. 

[ 

-5.0< I 
i 

I 
21.20 I 

I 
I 

d Ref. \225] (A) \ ±(\.2). 
, Hef. 1228J (±O.5). 
f Ref. 12] (±O.l). 

T.~BLE ;SU.~. Hydrogen cyanide 1~5J 

(Maximum Bubhle Pressure-A) 

:Surface tension (,.:20.62-0.11551-7 X 10-5c') <±O.2) 

---... ------------ ---~-----
I 

5.0' 10.0° I 15.0c ]8.0c 20.0° , 

20.02 19.45 I ]8.89 18.56 18.33 
I 

22.0' 25.0°C 

18.12 17.78 

J. Phy •. <:h"m. R,,'. D .. , .. , Vol. I, N ... 4, 197'7 
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TABLE 31. Saturated and unsaturated cyano-eEter5 [39] 

(Cap_ Rise-Ai 

i 

Surface tension (±0_10) i Least squares 
i constants 

Compound --------------------------------------------------1 if, 

__________________ ~~_5:J~:~11 120° [135'Jlso'cl_a __ I __ b_'I __ _ 

?>Joth:! c:aIlQ"cet"tc' _________ ~------.I3::.71 38.63 35.961 ~3.261 ~~.53 II 20.~3 126.0':; 112.3.21 41.321 0.]074-\ :±O.O:; 
Ethylcy anoacetate ___________________ 131.16 36.07 33.34 30.61 1,-,.88.25.10 _______ ! ____ . __ 38.80 I 0.1092 ±O.08 
Propyl cyanoacetate b _________________ 34.28 33.37 31.121 21l.86 1 26.61 124.81 23.45 1 22..10 35.63 I 0.0902 ±0.10 
But)'l cyanoacetate b __________________ 32.39 31.61 29.65 2:.69! 25.73 1 24 . 16 22.99 i 21.81 33.57 I 0.0784 ±0.07 
lsobutyl cyan.,"ceto.t"' ________________ 31.01 30.27 28.3;; 26.12 1 21.50 : 22.96 21.80 120.65 1 32.20 I 0.0770 .1..0.04 

Pent~-I cyanoacetateb_~--------------- 30.10 29.43 27.76 \ 26.08(24.41 23.07 1122.06 21.06\31.11 1 O.O(\"iO \ ±<l.HI 
EthyI2-cyano-3-methylbutyrate .. ------ 30.92 30.01 27.13\25.45123.11 21.35 ______________ , 32.29 1 0.09121 ±0.01 
Eth~.12-CyanO-3-methYl.valerat£.------- 31.26 30.36 28.10 I 25.84123.58 21.77 ' _____________ 1' 32.62 ! 0.090.41 ±0.07 
Eth)'1 2-cyano-3-cthylvalerate __________ I 31. 42 30.50 28.20 1125.90 23.60 21. 76 ' _____________ , 32.80 0.0920 ±O. 03 
EthvI2-cvano-3-methvlhcxanoate---- ___ i

I
30.51 29.67 27.50 25.32123.15 21.4] ------- ------- 31.85 (J.08';0 I ±0.0l 

Eth)·12-cyano-3-ethylhexanoatc ________ 30.90 30.03 27.S5 25.68 23.50 21.76 ______________ 132.21 O.OS'1 ±O.06 
EthyI2-cyano-3-propylhexanoate _______ 30.53 29.67 27.5] I' 25.35 1 23 .19 21.46 ______________ 131.83 O.OS64 ±0.08 

Ethy_1 2-c):ano-3.~el~yl-2-pen:enoate_ .. 34.8'; 33.86 ~1.~3 28.8: \ !~.~B 24.:61 _____ .· ------I 3~.39 O.lO~l \ ±0.]2 
Eth~12-C!.anO-3,;;-dlet.b)lacr~Jale------ 34.00 33.02 30.,,8,28.1;, 1-"'.1 23.16 __________ .. _.3".46 (l.09,SI ±O.02 
EthyI2-cyano-3-propylcrotonatc------ 33.07 32.74 30.41,28.09 i 25.77 23.91 _____________ ,35.06 0.0929 ±O.Ol 
Ethy~ 2-cyano-3-pro~yl-2.pcntenoate ____ ! 32.23 31.30 28.9; 20.651 ~4.32 22.46

1 

_______ ------: 33.63 0.0931 i ±O.OS 
EthyI2-cyano-3,3-.:hpropylacr~·1'11"----.1 32.91 31.94 29.49: 27.05 ,24.01 22.66 ____________ .. 34.38 0.09';7 I ±0.06 
____________________________ ~i __________ ~___ ___: ___________ ~_____ . 

• Ref. [255J (±0.20). b Rd. [l08] C\1aximum Bubble P!'e~~ure-1\~) (±2.0). 

TABLE 32. C~·c1opentane and c~'clohexane derivatives 1246] 

(Differential Capillary Hise-A) 

conE1ants. 
Surface ten.ion (±O.lO) Least squarcE II 

Compound I (J-, 

i: : i I I 

, 15c 
: 20° I 30° 40c, 50' I 60' I 70" I 1l0° 90 cC alb I 

--l'--'---I---,---:---:--'rl---'--'i---i--I,'--I---
C~·clopentylmethylether. __ "1 27.00 26.43 25.29 24.16123.02 [21.89 ____ __ ____ ' _______ 123.70 0.1135 ±0.03 
C)'c1opemyl elh)·J ether _ . _ I 20. ()" 2(). J:': 25 .U6· 23.99 l 22.93 I 21.87 ' 20.80 19. ';.j. lB. 6: , 28.25 I 0.1064 ±0.05 
Cyclopentylformate __________ 32.37 31.79 3().63 29.48' 28.32 27.]61 26.m 24.85 23.70 13~.10 0.1156 ±O.07 
CyclopentyJ 8cel.8Ie--_--- : .... ___ 30.62 29.18 28.34 27.19 26.05124.91 23.77 22.62! 32.91 10.]]43 ±O.08 
Chlorocyclopentane ___________ 130.99 30.40 29.22 28.05 26.il7 25.69 24.52 23.34 22.17 32.75 10.1J'76 ±0.07 
DJUDlocydupcn'dlJ" ___________ ! 33.90 55.S1 32.14 30.97 29.79 28.02. 27.45 2() .Z/3 Z.~ .10 3;) . lin O. J J '/3 ±O.Uy 
lodocyclopentane ______ .... ___ 136.76 36.]9 35.06 33.92 32.:-8 31.64 130.50 29.S7 28.23 38.47 O.1l38 ±O.OS 
Bic~.clohex)-L--------.------··II 33.21 32.';4 31.79 30.!H 29.88 28.93127.98 27.03 26.08 34.61 0.095] ±O.09 
Cyclohexyl methyl ctbcr. _____ 28.:7 28.21 2i.n 126.m 24.90 23.80 \ 22.10 2LW 20.~9 i 30.42 0.1l03 ±0.04 
Cyclohex)'1 eth)'] ether ____ .. __ 27.80 2 •. 29 26.26 125.24 24.22 23.20 i 22.18 21.15 20.]3 29.33 0.1022 ±0.07 
C~'c1ohex)'J formate_ .. ________ 32.:-8 32.22 31.11; 30.00 28.88 27.77126.66 25.54 2·1-.43 34.45 0.1l132 ±0.09 
C~'clohex)'] acetate _____ .... __ ; S1.27 30.16 29.05 27.93 26.82.25.71 24·.60 23.48 33.50 O.l11S ±0.07 
Chloroc)·clohexanc.._ .. _ .. _ .. _132.25 31.70 30.60' 29.50 28.39 2:-.29126.19 2:;.09 23.99 33.90 0.1l01 ±0.10 
Bromocyclohexane ___ .. __ .... _:______ 33.90 32.78 131.66 30.54 29,43 1 28.31 27.19 26.08 36.]3 0.1l17 ±0.02 
lodocyclohexane .... __________ : 36.81 36.25 35.13 13.1.02 32.90 31.';9 I 30.67 29 56 28.44 38,48 0.1115 ±O.30 

J, P"y._ c" ... ,,_ R"f_ D", .. , Vol_ 1, No.4, 1972 
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TABLE 33. Cyclopropane- and cyclobutane-carboxylic acids and some carhoxylates 

(Capillary Rise-A) 

Surface tension 

Compound 

Least squares 
constants 

'~ ____________ I __ lo_o_III __ 20_c_ll __ 3_00_1! __ ~_0 __ \1._5_0 __ 0 1 __ 
60

_
0

_11

1 

__ iO_O_I __ 8_00 __ 1 __ 9_oc __ II_1OO __ OC_, __ G __ I ___ b __ I __ __ 

Cyd<>prop"llccub<>xyJic I I 

C~~~:b:;l-;~;;;rb-;;;li;-T-- -- 34.48 33.43 32.38 31.33 
30.29 29.24 28. ]9 27.14 26.09 i 36.58 0.1049 ::1::0.07 

M~~~~; -i:i:"~~J~;~~_- --'1- - - - - - - 33.62 32.59 

panedicarhoxylate a ___ 37.59 36.41 35.23 
Ethyl 1,] -cyclopro-

j)anedicarboxylate b ___ , 32.46 31. 50 30.53 
nicthyll.l-cyclopro- I 

panedicarboxylate • ___ I 32.83 I 31. i6 30.69 
UipropyJ I , l.cyc1opro- 'I 

panedicarboxylate' _ _ _ 31.99 I 30.99 29.99 
Elhyl cyclobutane- i 

carboxylateb _ _ ___ [3] .02 29.86 28.70 
Methyl 1, 1.cyc1obu. 

tanedicarhoxylale' _ _ _ _ 36.23 35.11 33.99 
Dimethyll,l-cyclobu- I' 

tanediCarbOl>ylllle' ____ \ 31\.17 35.04 33.91 

Etbvl 1, l-cyclobutane. , 
dicarhoxyJate h _. _ _ _ _I 33.04 31.94 30.84 

toncd;cllrhoxY]Dtc r _ _ _ _ 32.59 31.54 30.49 
Dietbyll,l.cyclolm. 'I 

Dipropyl 1,] .c~·c1obu. 
tanedicarboxylate< _ _ _ _ 3J. 64 30.67 1 29.71 

Dihutyl 1, l-cy~lohu- : 
tanedicarboxyJ.nc' ____ 1 31.20 30.28 1 29.35 

Methyl I, l-cyclopen- I 
tanedicarhoxylate' _ _ _ _ 36.34 35.21 

Methyll,l-cyclohex- ! 

Eth:d 1, 1-<!yclopro- i 

34.09 

34.41 anedicarboxylate" .... -136.54 35.47 

panedicarhoxylate b ___ I 33.57 32.53 31.48 
Ethyl trans-3,3.di­

methyl-I,2.eyclopro­
panedicarhoxylate lo • __ : 31.68 30.65 29.61 

Ethyl 1,1,2 ,2-cyclopro-
panetetracarbox~·)ateh .. _. _ _ _ _ _ _________ ._ 

\1ethyl 3-methyl-2-
cyc)opropene-l,2-
tlicarboxy)ate b ______ . 

Ethyl 3-methyl.2-
eyclopropene.1,2-

-. ---- -------1- -----

djcQrhox)"'lQ1ch~ _ _ _ _ _ _ _~ __ _ 

Labile Ethyl 3-meth~·J-2· 
eyclopropene-] ,2. 
dicarhoxylate b .• -- __ • 

Fthyl l"'yAn".l.<'ydo_ 
hUlanecarboxylate t . _ 

• Ref. 1234] (A) (::1::0.10). 

\ 

__ .. __ 33.50 

31.57 

34.05 

29.56 

29.63 

28.99 

27.54 

32.87 

32.78 

29.74 

29.4-4 

28.74 

28.42 

32.96 

33.34 

30.44 

28.58 

3] .55 

32.32 

b Ref. [220] (MaXImum Bubble Pressure-A) I.::I::U.ltIJ. 

30.54 ,29.52 28.49 27.47 26.41- 25.42 35.67: 0.1025 ::1::0.09 

32.87 31.69 30.51 28.i4 28.15 26.9i 38.77 0.U80 ::1::0.02 

28.59 I 27,63 26.66 25.69 24.72 23.76 33.4.':1 0.09673 ::1::0.20 

28.56 27.50 26.43 25.37 24.30 23.24 33.89 0.1065 I ::1::0.11 

27.99 26.99 25.99 24.99 23.99 22.99 32.99 0.1000 ::1::0.20 

26.38 25.22' 24.06 22.90 2] .74 20.58 32.18 0.1160 ::1::0.05 

31.74 

31.65 

28.63 

30.62 29.50 

I 

I ::::: I 

27.82 

28.21\ 

25.33 

27.26 

21.13 

24.23 

26.14 

26.00 

23.13 

30.52 

27.53 

37.35 

31.30 

34.14 

0.112] I 

I 

::1::0.17 

O.!USIJ ±O.lO 

0.]]01 ::1::0.03 

20.38 27.33 26.20 25.23 24.10 23.13 33.64 o.]o::;} ==0.06 

27.78 26.82 25.85 I 24.89 23.92 22.96 32.60 0.0964 ::1::0.04 

27.49 26.5i 25.64 24.71 

31.83 30.70 29.57 27.88 

32.28 31.22 30.1;:' 28.56 

23.79 

! 2"7.32 

28.02 

22.86 

26.19 

26.96 

32.13 

37.47 

37.70 

0.0927 ::1::0.16 

0.1128 ::1::0.03 

0.1064 ::1::0.11 

29.39 28.35 27.30 26.26' 25.21 24.17 34.62 ().1045 ::1::0.06 

I 
I 

27.55 26.52 25.49 24.45 23.42 i 22.39 32.71 0.1032 ::1::0.08 

!-

31.5] 30.57 29.63 28.69 27.75 26.8] 36.21 0.09398 ::1::0.01 

34.51 33.29 32.07 30.86 29.64 28.42 

30.4-6 29.30 20.30 26.14 

31.1 ;:, 29.98 28.80 27.63 26.45 25.28 

~ m.M 28.% ~.m U.~ 

c Ref. 1115] (A) (::1::0.10). 

40.60 

3::;.07 

0.12]8 ::1::0.04 

0.108] ==0.04 
I 

I 
; 

37.02 0.1174: ::1::0.01 

36.94 0.10721 ::1::0.13 

J. PhYI. Cham. Ref. Dala. V.I. 1. No.4. 1972 
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TABLE 34. Dialkyl carbonates [194] 

C:\faximum BubbJe Preswre-A) 

I

I 

Surface tension (±0.15) Least squares 
\ C,OTI£.tantb 

Compound ill I 1 1 ,I" (j~ 
150 I 20° I 250 '30° 400 I 50c 

1 60° 70" 800 I 90°C I II I b 

I I ! \ i II -I-!-I----
Ethylpropylcarhonate __ 27.111126.60,126.10 ' 25 '6.0

1

24 ' 5.9 23.58 22.57 21.56 2().56 I 19.5S 128.6211' 0.1008 ±0.05 
But)'~l ethyl Ci:u·Luui:tle ... ___ 27.17 26.59 26.22 2~.7r; 24.01 23.06122.9~ 21.98 21.04 20.07 28.58 0.0942 ±O.OO 

Ethyl pentyl carbonate __ 27.51 27.03 126.56 26.09125.15 24.20 23.26 22.32 I 21.38 20.4:3128.9210.0943 ±0.02 
Ethyl helty] carbonate .. __ 28.14 I 27.66 127.i8 26.70 25.74 24.78123.83 \ 22.87 21.91 20.95 \ 29.58 10.0959 ±O.08 
Butyl propyl carhonate __ 27.41 I 26.93 1126 .46 25.99125.05 24.10 1123.16 22.22 21.28 19.33 28.821 0.0943 ±O.OS 
Dipcntyl "arboD::It,,_ 27.2B 1127 47 27.06 26.611 25.22 24.99 24.16 I 23.34 27.51 2169 I 29.12 0.0826. ",,0.22 
Dihexyl carhonate ______ 28.48 28.06 i 27.63 27.21 26.36 25.5{) 24·.65 I 23.80 I 22.95 1 22 .10 I 29.76 I 0.0851 I ±O.03 
Dimethyl carbonate· ____ 29.93 29.25 , _______ 127.91 26.57 25.22 1 23 .88 ;-------1-------1-------1 ~1.94l 0.1343 ±O.OO 
Diethylcarhonate a _____ \ 26.97 126.42 l-------! 25.32 24.22 23.]2 \ ~2.0:i 20.92 19.8; 18.72 \ 28.62 O.ll~O \ ±o.o~ 
Dipropyl carhonate' ___ 27.4~ I 26.91 i-------I 25.89 24.88 23.86 .. 2.8;, 21.83 20.8~ 19.80128.9410.1015 ±O.O .. 
Dihutyl carbonate" _____ 27.66 27.19 1 _______ 126.25 25.31 24 .. ~7 I ;3.43 ;2.4: I 21 .. ~? 20.61 1 2~.?~ , 0.09!0 " ±o.o~ 
Diisobutyl carbonate" __ -125.78 i 25.31 1' __ - - - - - 24.39 I 23.96 22.;)3 I' _1.60 1 _0.61 1 19. I;:' 18.82! 2 i.J i 1 0 .09~8 ±0.02 

Ii! I 1 I I , I 

o Ref. [250J. 

(Capillary Rise Method-A) 

I 
SIH IC1t;t ltw:~ .. jul~ (:to.] 0) Lt:~~i. ~ttU(irt:b I 

C'one,tants \1 

Compound _, ! or 

ill I ,i' I ' I 
}o' I ",,< I 35' II 4"' es': 65' 1 ~~< I Be Cc b 'I v ! .......... I U I oJ: ! i..... i v i Q I 

i---II-~I-~:I-~--!---l--\--:-~\--ll--
-•••• 1 I I I 1 . Elhylethy";anthate _________________ , 34.78 33.72 1 32.66 ! 31.6] 30.55 129.50 28.44 27.38 36.36 I O.HJ56 ±O.lJ 

Propylpropyh:anthatc ___________ . ___ ! 33.34- i 32.371 31AO 130.45 29.4-5! 28.4811 27.51126.54 3·1.80 I 0.0972 I ±O.Ol 
Blityj~lhyh:a"thale-----------------! 33.25132.31 131.38! 30.45 29.5! 28.58 27.M: 26.71 34.65 1 0.0934 ±O.06 
Ethyl butylxanthate _________________ i33.38 i 32.41 31.45 130.48 29.S2 i 28.55 ! 27.58 126.62 54.83 i 0.0966 ±O.18 
TIutyllmtylxanthate ____________ .. ___ \ 32.34 \ 31.43 ! 30.53 129.62 .23 n 27.81 '126.90126.00 35.,0 i O.09()()3 ±O.09 

! Iii 1 

Compound 

Dodecyl alcohoL ____________________________ 

2-DodecanoL _ 
3-DodecanoL ______________ 
4-DodecanoL _____________________ 

5-DodecanoL ___ 
6-Dode{"anoL _ 

J. I'hy •• Chem. Ref. Dala, Vol. 1, No.4, 1<;7:< 

TABLE 36. DociecanoJs 169] 

(Maximum Buhhle Pressure-A) 

Surf"" .. '''''hi un (±0.20) 

20< 1()C 

29.41 23.96 28.29 27.51 26.75 
29.16 . - 2R.24 2:' .4.6 26.57 25 .R.~ 
28.60 2 •. 65 20.92 26.06 25.35 
27.83 26.94 26.17 25.41 24.53 
27.45 26.54 25.80 25.03 24.17 

26.29 25.34 24.57 23.83 

26.02 25.27 

2" 1!l 24:\:, 
24.49 23.'75 
23.83 23.02 
23.34- 22.60 
23.02 22.21 

LeaSl squaree 

constants 

31.2,) 0.0748 
'W.Ii(i O.07QR 
30.12 0.0801 
29.34 0.0796 
29.02 0.0806 
28.63 0.0803 



I 

SURFACE TENSION OF LIQUIDS 

TABLE 37. Esters of normal dihasic acids and of suhstituted malonic acids 1243] 

(Differential Capillary Rise-A) 

Surface tension (±0.1) 
I 

I Ester 

O·C I I 
I 

10e 20° 30° 40° 50° 60° 70° 80° 90" 
\ 10 

DixncthyJ m"JOJ1,,~e" ____ 39.51 37.37 36.10 3499 33.69 32.47 31.26 30 06 I 28 85 27 M 
Diethyl malonate" ______ 32.87 31.83 30.78 29.74 28.70 27.66 26.62 25.57 24.53 23 .49 
Dipenty I malonate b _____ 28.7 28.3 27.5 26.7 25.9 25.1 24.3 23.5 22.7 2] .9 
Dimethyl succinate _____ 37.81 36.62 35.43 34.24 33.04 31.85 30.66 29.47 28.28 27 .09 
J);"thyl ~n .. "inat" 32.93 31.89 30.85 29.81 28.76 27.72 26.68 25.64 24.60 I 23 .56 
Dipropyl succinate ______ 31.61 30.68 29.75 28.82 27.89 26.97 26.04 25.11 24.]8 23 .25 
Diisopropyl succinate ____ 29.17 28.24 27.31 26.38 25.45 24.53 23.60 22.67 21.74 2 0.81 
Dihutyl succinate_ _ ____ 31.57 30.65 29.72 28.80 27.87 26.94 26.02 25.09 24.17 23 .24 
Diisohutyl succinate ____ 29.30 28.45 27.60 26.75125.89 25.04 24.19 23.34 22.49 21 .64 
Dipentyl succinate _____ I 31. 07 30.27 29.47 28.67 27.86 27.06 26.26 25.46 24.66 23 .86 
Diisopentyl succinate_ _ _ _ 30. 78 29.92 29.07 28.21 27.36 26.51 25.65124.80 23.94 23 .09 
D;m .. byl ,1 ... ",,_ -- --t ------36.21 35.03 33.85 32.67 31.50 30.32 29.14 27.96 - -- - - --
Diethyl glutarate _ _ _ _ _ _ _ 33 . 33 32.32 31.31 30.30 29.29 28.28 27.27 26.26 25.25 24 .24 
Diethyl malate c _ _ _ _ _ _ _ _ 38.76 37.14 35.51 33.88 32.25 30.63 ------- ------- - - - - --- - -- - - --
Dipentyl malate c ______ .I 29.37 28.63 27.96 27.29 26.62 25.9S i _______ ------- -------1"-- - - --
Dimethyl adipate _______ 37.12 35.98 34.85 33.71 32.57 31.43 30.29 29.16128.02 2 6.88 
Diethyl adipate_ _ _ _ ____ 33.42 32.38 31.33 30.28 29.23 28.19 27.14 26.09 25.05 2 4.00 
Dipropyl adipate_ ._ 32.81 31.83 30.84 29.86 28.88 27.90 26.92 

2S.95 12<·95 I " .97 
Diisopropyl adipate _____ 30.31 29.33 28.34 27.36 26.37 25.39 24.40 23.42 22.43 21 .45 
Dihutyl adipate ________ 32.26 31.37 30.47 29.58 28.68 27.79 26.89 26.00 25.10 12 4.21 
Dipentyl adipate _______ 32.11 31.25 30.38 29.51 28.64- 27.78 26.91 26.04125.18 I 2, 4.;'..1 
Dijeopclltyl adipatc_ 30.95130.10 29.26 28.41 27.57 26.73 25.83 25.04- 24-.19 2 3.35 
Dimethyl suherate ____ 36.75 35.65 34.54 33.43 32.32 31.22 30.11 29.00 27.90 2 6.79 
Diethyl su1cratc ____ 33.57 32.60 31.62 30.65 29.68 28.7] 27.74 26.76 25.79 2 4.81 
D~propyl su1erate_ _ _ _ _I 32.78 31.87 30.96 30.05 29.14 28.24 27.33 26.42 25.51 2 4.60 
Dlhutyl ouherate_ - - - ___ I 32.59 3169 307S 29 Sg 2S 9S 2808 '}7 lR 26 27 2'> 37 :> 11 47 

893 

Least squares 
constants 

q~ 

I 

a 
1 

b 

39 7') 01208 =1=0 14-
33.91 0.1042 ±0.05 
29.9 0.0800 ±0.60 
39.00 0.1191 ±0.16 
33.97 0.1041 ±0.08 
32.54 0.0929 ±0.20 
30.10 0.0929 ±0.07 
32.50 0.0926 ±0.03 
30.15 0.0851 ±0.08 
31.87 0.0801 ±0.09 
31.63 0.0854 ::1:0.06 
38.57 0.1179 ::1:0.04 
34.34 0.1010 ::1:0.03 
40.39 0.1627 ::1:0.30 
29.97 0.0670 ±0.30 
38.26 0.1138 ::1:0.09 
34.47 0.1047 ::1:0.10 
55.79 0.0982 :1:0.08 
31.30 0.0985 ::1:0.13 
33.16 0.0895 ±0.06 
32.98 0.0867 ±0.05 
31.79 0.084-4- .L0.07 
37.86 0.1107 ::1:0.1 4 
34.54 0.0973 ::1:0.03 
33.69 0.0909 ±O.O 4 
33 49 00902 =1=009 

D~ethyl sehacate ________ I 33.72 32.76 31.80 30.84 29.88 28.93 27.97 27.01 26.05 2 5.09 34.68 0.0959 I ±0.09 
Dlpropyl sehacatc ______ I 33.32 32.38 31.45 30.52 29.58 28.65 27.72 26.79 4.92\34.25 0.0933 \ :;1;:0.09 
Diisopentyl sehacate d _ _ _ 31.91 31. 11 30.30 29.50 28.69 27.89 27.08 26.28 
Dimethyl PimeJatea _____ 136.60 1 35.57 34.53 33.49 32.45 31.42 30.38 29.34 
D;".."',I .... ,,· ______ 36.",\".32, 3U5 33.19 32.12 31.06129.99 I 28.93 
D~ethyl oxalate _________ I 33.20 32 .08 30.96 29.84 28.72 27.61 26.49 25.37 
Dlpropyl oxalate ________ J 31.18 30.19 29.20 28.21 27.22 26.23 25.24 24.23 
Diisopropyloxalate _____ 29.44 28.43 27.42 26.41 2539 24.38 23.37 22.36 
Dihutyl oxalate _________ 30.54 29.63 28.72 27.81 26.89 25.98 25.07 24.16 
Dipentyl oxalate_ - - - - ~ 30.55 29.67 28.78 27.90 27.02 26.14 25.26 24.37 
Diisopentyl oxalate _____ 28.89 28.09 27.28 26.48 25.67 24.86 24.06 23.25 
Methyl dimethyl-

malonate· ___________ ;l2.Jt> ;l1.U4 29.':12 21UH 27.6':1 26.t>l! 2t>.46 24.;'15 
Methyl diethyl- I 

malonate • ___________ 32.13 31.04 29.95 28.86 27.77 26.69 25.60 24.51 
Methyl ethylpropyl-

waluna le ... _ __________ 3].55 30.53 29.51 28.49 27.46 26.44 25.42 24.40 
Methyl dipropyl-

25.81 124.93 
malonate • ___________ 30.23 29.34 28.46 27.58 26.69 24.05 

Dimethyl methyl-
Dlalooo1.c _ ___________ 34.71 33.51 32.31 31.11 29.90 28.70 27.50 26.30 

Dietbyl methylmalonate 31.00 29.95 28.89 27.83 26.77 1 25.72 24.66 23.60 
Dipropyl methyl-

malonate ____________ 30.09 29.11 28.12 2"7.14 26.16 25.18 24.20 23.21 
Dihutyl mcthylmalonate ________ 28.81 27.90 26.99 26.08 25.18 24.27 23.36 
Dimethyl ethylmalonate_1 33.52 32.38 31.25 30.11 28.97 27.83 26.69 25.56 
Diethyl ethylmalonate ___ I 30.53 29.51 28.50 27.48 26.46 25.44 24.42 23.41 
Dipropyl ethyl- I 

28.99 28.04127.10 26.15 25.20 24.26 23.31 malonate ____________ I 29.93 
Dihutyl ethylmalonatc_ _ 29.71 28.79127.88 1 26 .97 26.05 25.14 24.23 23.32 

I 
I 

25.85 2 
25.47 2 4.67 32.72 0.0805, 
28.31 ----- 37.6410.1037 
27.86 [ - - - -- 37.45 0.1065 
24.25 2 3.13 34.32 0.1119 
23.26 2 2.27 32.17 0.09898 
2] .35 2 0.34 30.45 0.1011 
23.25 2 2.34 31.45 0.0911 
23.49 2 2.61 31.43) 0.0882 
22.45 2 1.64 29.70 0.0806 

2;'1.2;'1 1-- - - - -- ;'1;'1.27 0.1115 

23.42 I __ - ---- 33.22 0.1089 

""I -- - ~- 32.5710.1021 

23.16 - -- - - -- 31.11 0.0883 

25.10 2 3.90 35.9] 0.1201 
22.55 2 1.49 32.06 0.1057 

22.23 2 1.25 31.07 0.0982 
22.45 2 1.60 30.63 0.0909 
24.42 2 3.28 34.66 0.1138 
22.39 2 1.37 31.55 0.1018 

22.37 2 1.42130.88 0.0946 
22.40 2 1.49 30.62 0.0913 

, 

±O.O 2 
6 ±O.O 

±O.Ol 
::1:0.0" " ::1::0.0 9 
±0.1 4 
±0.02 
::1:0.0 6 

2 ::1:0.0 

±O.O 

±O.O 6 

:1:0.0 3 

±0.1 4 

.LO. 09 
7 ±O.O 

::1:0.0 ;, 
6 
6 
o 

::1::0.0 
::1:0.0 
::1::0.1 

::1::0.1 3 
09 ±O. 

J. Phy •. Ch .. m. R .. f. D"t", VDI. 1, Nc. 4, 1972 
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T.UlLE 37. Esters of normal dibasic acids and of substituted malonic acids [243]-Continued 

'

Iii: Surface tension (±0.1) )1 Least squares 
constants I 

Ester , " 

________ �100 
200 ~1~~~I~___=_I~ll00ocl-a-I--b-I--~-

I ' i. I' .)1 Dimethyl propyl- I 

malonate ____________ !, 32.37 31.33 I 30.28 29.24 28.19 27.14 26.10 25.05 24.01 22.96 33.421; 0.1046 ±0.07 
Diethyl propyl-

malonate ____________ I _______ 28.93 27.96 26.98 26.00 25.02 24.04\1 23 .07 \ 22.09 21.10 30.89 0.0979 ±0.07 
Dipropyl propyl- ! 

malonate ___________ -' _______ 28.68 27.74 26.81 25.88 24.95 24.02 23.08 22.15 21.22 30.54./0.0932 ±0.09 
nihn'ylpJ'Ol'yhn"lona'F I I 2R ~9 ?7 54 % tiR ?5 R? ?49ti 24 JO n.?5 22.39 21.53 30.11 0.0858 ±0.03 

Dimethyl pentyl- I I I 
malonate ____________ 31.44

1

' 30.50 29.55 28.60 27.65 26.71 25.76 24.81 23.87 22.92 32.39.0.0947 ±0.06 
DiethYlPentYlmalonate __ /' 29.38 28.53 27.68 26.83 25.98 25.14 24.29 I 23.44 I 22.59 21.74 30.23 0.0849 ±0.20 
Dipropyl pentyl- I I 

malonate ____________ 29.58128.69 27.79 26.90 26.01 25.12 24.23 23.33 22.44 21.55 30.47 0.0892/' ±0.02 
Dibutyl pentylmalonate_I _______ 28.44 27.61 26.77 25.94 25.10 124.27 23.44 22.60 21.77 30.11 0.0834,2 ±0.02 
Diethyl hromo- , 

malonate i ___________ 33.82133.08 32.34 31.60 30.86 30.12 29.38 28.64 27.90 27.16 34.56 0.07403 ±O.35 
Diethvl henzyl- \ 

mal~natei~ _135.84 35.04 34.24 33,45 32.65 31.85 31.05 30.25 29.45\28.65 
Diethyl O-propionyl- I I i I 

malate ______________ i _______ I ______________ 29.18 28.30 27.43 26.55 25.68 24.80 \ 23.93 
Dlethy! a-bmyry!-I- l _ ~ I ' 

malate c _____________ i 31. t1 , 30.77 29.83 28.89 27.95 27.02 I 26.08 25.14 24.20,' 23.26 
DiethyIO-valeryl-l- :1 ' 

malate f ____ ~ _______ .I 30.65 29.81 28.97 28.13 27.28 26.44 25.60 24.76 23.92 I 23.08 

36.64- 0.07985 

32.68 0.08i5 

32.65 0.0939 

31.49 0.Q841 

I 31.65 0.0900 
Diethyl O-hexanoyl-i- i I' 

malate. _____________ ! 30.75 29.85 28.95 28.05 i 27.15 26.25 25.35 24.45 23 .. 551' 22.65 
Diethyl O-heptanoyl-l- ! I 

maJate' _____________ 1 30 .69 i 29.84 28.99 28.1412729 126.44 25.59 24.74 23.89,23.04 31.54 0.08497 
Diethyl U_o"tanoyl_l_ I i ( I I 

malate'__ ___ _: 30_53129.70 28.88 28_05 27.22 26.39 25.56 24.73 23.91 123.06 31.36 0.08283 
Diethyl O-nonanoyl-l- \ I I 

malate' _____________ 1 31.31 \30.4] 29.51 28.62127.72 26.82 25.92 25.02 24.]2! 23.21 32.21 0_089871 
Diethyl O-decanoyl-l- I i I I I 

.malate'-------------! 30.74129.91 29.09 282712745 26.62 \ 25.80 24.98 24.16

1

23.33 31.56\ 0.082251 

DD:;:::;;lle~~L~~~-- - - - - ~ - - i- ------/- ----- ------ ---------1'- --__ ..I[ 39.17 28.24 37.31 36.38 35.45 44.75 0.09299 

D::~~?de~r;~artrate --I-------I------T------ -------,-------1------- ------- ------- 35.15134.23 43.44 0.0921 I 

tartrate' ____________________ 137.97 136.97 35.97134.96133.96 32.96 31.96 30.95 i 29.95 39.98 0.1003) 

• Ref. [2~4] (Al (+0.1). 
b Ref. [133] (A) (Drop Weight-A) (±0.3). 
c Ref. [132] (A) (Drop "'eight-A) (±0.3). 
d Ref. [256] (A) (±O.3). 

J. Phys. Chem. Ref. Data, Vol. 1, No.A, 1977 

, l/pf [95] (A) (±0.3)_ 

g Ref. [179) CA) C±O.3). 
b Hef. 1157] CAl. 
i Ref. [108] (Maximum Bubble Pres~ure-l\',) (±2.0). 

±0.33 

±O.]2 

±0.05 

±0.24 

±0.12 

±0.13 

±0.01 

±0.45 

±0.17 

±0.04 
±0.03 

±0.14 



SURFACE TENSION OF LIQUIDS 

TABLE 38.1. Isomeric esters (CIS) [171] 

(Maximum Bubble Pressure-A) 

Surface tension (±0.1) 

COInpound 

25° 35° 4'5° I 55° 

Methyl pentadecanoate ______________________________________________ 29.38 28.56 27.75 25.93 
Ethyl myristate ____________________________________________________ 29.27 28.26 27.24 26.23 
Propyl tridecanoate _________________________________________________ 28.84 27.92 27.00 26.08 
Butyl dodecanoate" _________________________________________________ 28.33 27.54 26.76 25.98 
Pentyl undecanoate _________________________________________________ 28.20 27.37 26.54 25.72 
Hexyl decanoate _________________________________________________ c __ 28.29 27.36 26.43 25.50 
Heptyl nonanoate __________________________________________________ 28.14 27.29 26.44 25.59 
Octyl octanoate ____________________________________________________ 29.99 27.12 26.29 25.47 
Nonyl heptanoate __________________________________________________ 28.24 27.46 26.68 25.90 
Decyl hexanoate ____________________________________________________ 28.59 27.66 26.72 25.79 
Undecyl valerate ___________________________________________________ 28.45 27.64 26.83 26.03 
Dodecyl hutyrate ______________ . _____________________________________ 28.89 28.03 27.17 26.31 
Trldecyl propionate _________________________________________________ 29.43 28.61 

I 

27.79 26.96 
Tetradecyl acetate __________________________________________________ 29.81 28.87 27.93 26.98 
Pentadecyl formate _________________________________________________ 30.42 29.49 28.56 27.62 

65°C 

26.11 
25.21 
25.16 
25.19 
24.89 
24.57 
24.74 
24.65 
25.12 
24.85 
25.22 
25.45 
26.14 
26.04 
26.69 

895 

Least squares 
constants 

a b 

31.43 0.08186 
31.81 0.1015 
31.14 0.0920 
30.29 0.07844 
30.26 0.08256 
30.61 0.0929 
30.26 0.08492 
29.99 0.08222 
30.20 0.0782 
30.93 0.09353 
30.46 0.08057 
31.04 0.0860 
31.49 0.0823 
32.16 0.0941 
32.76 0.09344 

" For preferred values for hutyl dodecanoate see table 9. The values given here are listed to maintain the consistency of treatment 
of these isomeric esters. 

TABLE 38.2. Esters of cyclopropane- and cyclobutane-carhoxylic acids [Il5] 

(Capillary Rise Method-A) 

Surface tension (±0.10) 

Carhoxylate 

IS° 20° 30° 40° 50° 60° 70° 80° 90°C 

Methyl cyclopropane-________ ------- 30.79 29.56 28.33 27.09 25.86 24.63 23.40 22.17 
Ethyl cyclopropane-__________ ---- .. -- 29.08 27.94 26.79 25.64 24.49 23.34 22.20 21.05 
Propyl cyclopropane-_________ ------- 29.00 27.89 26.78 25.67 24.57 23.46 22.35 21.25 
Butyl cyclopropane-__________ --_ ......... 28.91 27.89 26.87 25.85 24.84 23.82 22.80 21.79 
Penty) cyclopropane-_________ 29.63 29.12 28.09 27.07 26.05 25.03 24.01 22.98 21.96 
Butyl cyclohutane-___________ 29.83 29.35 28.37 27.39 26.41 25.44 24.46 23.48 22.51 
Pentyl cyclohutane-__________ 29.82 29.34 28.38 27.42 26.46 25.50 24.54 23.58 22.62 
Methyl cyclohutane-__________ 

--~---- 30.79 29.60 28.41 27.21 26.02 24.83 23.64 22.45 
P,"opyl "ydohuta .. e-__________ 29.67 29.15 28.10 27.06 26.01 24.97 23.92 22.88 21.83 

Least squares 
constants 

(J"~ 

a b 

33.25 0.1231 ±0.08 
31.38 0.1148 ±0.08 
31.21 0.1107 ±O.ll 
30.94 0.1017 ±0.04 
31.16 0.1022 ±0.08 
31.30 0.0977 ±0.07 
31.26 0.0960 ±0.1l 
33.17 0.1191 ±0.18 
31.24 0.1045 ±0.05 

J. Phys. Chem. Ref. Dala, Vol. 1, No.4, 1972 
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Orthoformate 

Etb y) _________ •• __ • ___ • ____ 

PropyL 
ButyL __ . _. _ .. ___ .. __ . _. __ . ______ 

JOSEPH J. JASPER 

TABLI!: 38.3. Esters of orthoformic acid [250] 

(Capillary Rise Method-A) 

Surface tension (±0.10) 

15° 25" 35° 45° 55" 65° 

24.09 23.10 22.11 21.12 20.14 19. ];j 

25.25 24.34 23.42 22.50 21.59 20.67 
26.05 25.]8 24.32 23.45 22.59 21.72 

75° 85°C 

10.16 17.17 
19.75 18.84 
20.85 19.99 

TABLE BY. tEters ot :; ,;S-disubstituted glutariC acids 1~3t>J 

(Differential Capillary Ri.e-A) 

Surface tenSIOn (::1:0.10) 

Compound 

I I 
\ as °C 15° 25c 

I 
a5 c 45° 55" 65° 75° 

-------I-
1 32.12 Methyl 3-methylglutaTate _________ .. ___ ------- 33.17 31.06 30.01 28.95 27.90 \ 26.84-

Methyl 3 ,3-dimethylglntarate __________ - -- - - -- 30.93 29.96 28.99 28.02 27.05 26.08 I 25.11 
Methyl 3-ethyl-3-methylglutarate _______ 31.54· 30.55 29.56 28.57 27.58 26.59 125.60 
Methyl 3 ,3-diethylglutarate _________ ._ - - - - - -- 3] .29 30.40 29.51 28.62 27.73 26.81 I 25.95 
Methyl 3-methyl-3-propylglutarate _. ___ ------- 30.74- 29.83 28.91 27.99 27.07 26.15125.24-
Methyl 3-ethyl-3-propylglutarate _______ ------- 30.93 30.03 29.13 28.23 27.33 I 26.43 25.53 
Methyl 3 ,3-dipropylglutarate __________ ------- 30.04 29.15 28.26 27.37 26.48 25.59 24.70 
Methyl 1 ,1-cyclopentanediacetate ______ ------- 34.85 33.80 32.74 31.68 30.62 29.56 28.51 
Methyl 3-methyl-1 ,1-cydopcntane-

diacetate __________________________ ------- 32.12 31.25 30.39 29.52 28.66 27.79 26.93 
Methyl 1 ,1-cyclohexanediacetate _______ ------- 35.31 34.34 33.37 32040 31.43 30.46 29.49 
Methyl 3-methyl-1 ,l-cyclohexane- I 

I 

diacetate __________________________ - - - - - -- 32.94- 32.10 31.26 30.43 29.59 28.75 27.91 

M~~:~~t!~~_e~~~'~-_l-,~ ~~~~I_o_~e~x~_~e: _____ -133.68 32.89 32.10 31.31 30.51 29.72 28.93 28.14 
Methyl Iralls-decahydro-2 ,2-naphtha- I 

lenediacctatc ______________________ -' 36.88 35.93 34.97 34.02 33.07 32.12 31.16 30.21 
Methyltralls-hexahydro-2 ,2-indandi-

acetate ____________________________ ------ 35.20 34.27 33.39 32 Al 31.48 30.55 29.62 
Ethyl 3 ,3-dimethylglutarate _______ • ___ 30.11 29.18 28.25 27.32 26.39 25.46 24.53 23.60 
Ethyl 1 ,1-cyclopcntant'diacetate ________ 33040 32.41 31.42 30.43 29.43 28.44- 27.45 26.46 
Ethyl 3-methyl-l ,l-cyclopentanedi-

acetate _______________ . ____________ 31.55 30.68 29.81 28.94 28.06 27.19 26.32 25.45 
Ethyl 1 ,1-cyclohexanediacetate. ________ 33.93 32.98 32.04- 31.10 30.16 29.22 28.27 27.33 
Ethyl 3-methyl-1 ,l-cyclohexanedi-

acetate _____________ : ______________ ------- 31.26 30.33 29.40 28.48 27.55 26.62 25.69 
Ethyl 4--methyl-l ,l-cyclohexanedi-

acetate ____________ . _______________ 32.18 31.30 30.42 29.54 28.66 27.78 26.90 26.02 
Ethyl trans.h~xah~·dro-2 ,2.indandi-

acetate ____________________________ ------- 33.44 32.51 31.59 30.66 29.74 28.81 27.89 
Ethyllrans-dccahydro-2 ,2-naphthalene-

diacetate_ ........ ----~ .. -- .......... --- .. --_ ...... .. 33.92 32.98 32.04 31.09 30. ]5 29.2] 28.21 

J. Phys. Chem. Ref. Data, Vol. 1, Nc. 4, 1977 

Least squares 
constants 

11, 

a b 

2ii.57 0.0900 ::1:0.11 
26.63 0.0917 ±0.04 
27.35 0.0866 ±0.09 

Least squares 
constants 

<1, 

a I h 

---------
35.81 0.1055 ±0.04-
33.36 0.0971 ±0.02 
34.01 0.0989 ±0.12 
33.52 0.0890 ±O.OO 
33.04- 0.0918 ±O.OO 
33. ]8 0.0900 ±0.03 
32.27 0.0891 ±0.10 
37.50 0.1058 ±0.04-

34.28 0.0865 ±0.06 
37.74 0.0971 

I 
±0.06 

35.04 0.0839 ±0.18 
I 

34.87 0.0792 ±0.O2 

38.31 0.0953 ±0.08 

37.53 0.0930 ±0.03 
31.51 0.0930 ±0.13 
34-.89 0.0992 ±0.08 

32.86 0.0872 ±0.{)1 
35.34- 0.0942 ±O.O4-

33.58 0.0928 ±0.04-

33.50 0.0880 ±0.03 

35.75 0.0925 ±0.09 

36.2', 0.OY41 ±0.12 



SURFACE TENSION OF LIQUIDS 897 

TABLE 40.1 Ethers 1242J 

(Capillary Rise Method-A) 

Surface tension (±0_10) Least squ ares 
constants 

Compound "." 

15° 25° 30° 40· 50° 60· 70° 80° 90 ·C a b 

16.58 15.27 I, 14.61 13.29 11.97 18.56 0.1317 ±0.04 
etberd • -- 20.34 19.28118.76 17.70 16.65 15.60 21.92 0.1054 ±0.01 

17.56 16.65 , 16.20 18.92 0.0908 ±O.OO 
Dipropyl ether .. _ 21.03 19.98 19.46 18.41 17.36 16.32 22.60 0.1047 ±O.OO 
Diisopropyl etheL _______ 18.32 17.27 16.75 15.70 14.65 13.60 19.89 0.1048 =0.03 
Dihutyl ether _______________ 23.38 22.44- 21.98 21.04 20.1I 19.18 18.24 17.31 16.37 24.78 0.0934 =0.08 
Dipentyl ether ____________ 25.27 24.35 23.88 22.96 22.03 21.11 20.18 19.26 18.22 26.66 ()'0925 ±0.09 
j)iisopentyl 23.45 22.58 22.15 21.28 20.40 19.53 18.66 17.79 16.92 24.76 0.0871 =0.04 
DibeJ[yl 26.21 25.35 24.93 24.07 23.21 22.35 21.50 20.04 19.78 27.50 0.0858 :±:0.O7 
Diheptyl ether _____ 27.42 26.56 26.14 25.28 24.43 
lJioctyl ether _______________________ 27.31 26.90 26.07 25.24 
Butyl methyl ether ______ 20.58 ]9.53 19.00 17.94 
nutyl ethyl ether __________ 21.]8 20.)8 19.60 18.66 17.60 
Methyl pent)'1 ether _______ 22.43 21.39 20.87 19.83 18.79 
Ethyl pentyl ether __________ 22.70 21.71 21.21 20.22 19.23 
Hexyl methyl ether _. ________ .23.7] 22.72 22.22 21.23 20.24 

Compound 

23.58 22.72 21.87 
24.41 23.58 22.75 

16.16 
17.75 
18.24 17.25 16.25 
19.25 18.26 17.26 

21.01 
21.92 

15.26 
16.27 

28.70 0.0854 
29.39 0.0830 
22.17 0.1057 
22.75 0.1019 

23.991 0.1040 
24.]9 0.0992 
25.20 ! 0.0992 

LeoaQ't squares 

constants 

=0.03 
=0.04 
±0.06 
=1:0.02 

±0.01 
±0.]8 
=*,0.06 

t 150 'I 20' \ 25 ° 300 I 40° 50° 1 60° I 70° 80° 1 90°C a I b 

------I----!----I----I------'--I--l----
E~hyl hexyl.ether _______ 12:.46) _______ !21.70 21.33 120.57 'I ]9.82 i 19.07 18.3] ]7.56 /16.80 123.59 0.0754 =0.40 
Bls(2-ethoxyethyl) ether_, 21.98, _______ ! 26.80 26.2] 125.04 23.86 \ 22.68 21.5] 20.33 119.16 29.74 O.1l76 ±0.35 
Hi6j2-(2-methoxvethoxy)- I I 

ethyl) ether. __ _ __ _ ___ _ 34.42\___ _ _ _ _ 33 Al 32.90 31.88! 30.86129.85 28.83 27.81 26.80 
Anisole_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 36.30 ____ .. .i 35.10 34.50 33.29 32.09 30.89 29.68 28.48 27.27 
Phenetole ______________ 34.51 ,-------i 32Al 31.86 30.75 29.65 28.55 27.4,* 26.34 25.23 
Phenyl propyl ether _____ 32.69 ! _______ j 31.63 31.10 30.05 2~.9~ 1,27.93 26.88 25.82 
Isopropyl phenyl ether._ 31.34 : _______ , 30.28 29.76 28.70 21.6;, 26.60 25.54 24A9 

24.77 
23.43 
24.69 Bulylphenylether ______ 31.93 1 _______ 130.97 30.48 29.52 28.55! 2~.59 26.62 25.66 

Pentyl phenyl ether__ _ _ _ 32.191- ______ I 31.:5 30.78 29.85 28.91 2; .98 27.04 26.11 25.17 
lIeJ[ylphenylether. _____ 3].66 _______ 30.19 30.35 29.48 28.6],27.73 26.86 25.99 25.12 
Allyl phenyl ether ______ 34,.441 ______ .1 33.35 32.80 31.71 30.61 1',29.51 : 28A3127.34 26.24 
p-Methylanisole b _______ 34.59

1

' ________ , 33.52 32.99 31.92 30.84 29.77)28.70 27.63 26.56 
Phenylether' __________ 27.53 _______ 26.77 26.36 25.58 2!.8~ 24.?2, 23.24

1 

____ :: 

Anethol" ______________ 35.59 35.14; 34.69
1

' 
34.24 33.35 3_.4;, \3].;,6 30.66 29.11 28.87 

!! : 

35.95 0.1017 =*,0.02 
38.ll 0.1204 ±0.13 
35.]7 0.1104 ±0.12 
3·1.2, 0.1056 ±0.03 
32.92 0.1054 ±0.07 
33.38 : 0.09653 ±0.07 
33.59 ' 0.09351 ±0.01 
32.97 i 0.08725 =:=0.05 
36.08/ 0.1093 ::::0.03 
36.20 0.1071 i- _____ _ 

;~:~~ I ~:~~!~ \-~O~30 
I 

• Ref. lI3) (Capillary Ri~e Method-V) (::::1.5). 
b Ref. [192) (::::0.2). 

, Ref. 143) (Maximum Bubble Pressure-A) (±0.2). 
d Ref. [179J (Capillary Rise Method-A) (±0.5). 
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TABLE 40.2. Oxime, [25]J 

i\laximum Bubble Pressure Method-A) 

Surface tension (±0.15) II Least "quare" 

con,'tants' 1 "0 

_______ 115'1 2O"12=-1~!_~I--",J~I--'""-;~I90 "~I_a_I __ b_I __ 
Oxime 

Acetone u.mClhYIOXillle_! 23.381 22.85 1[22.3] ! 21.78 20.72 ____________ .1. ___ ._.: _____ ._ .. _____ 24.9710.]0621 ±O.OO 
Acetone O·eth~·Joxime ... 23.03 I 22.48 21.93 21.38 20.28 19.18 ]S.081_ 24.6810.1100 ±0.0l 
AcetoneO·propyloxime._!24.]9 23.65123.12 22.59 2].52 20.45 ]9.38

1 

25.79' 0.10681 :::1:0.03 
2-Butanone O.elh)·I- i I I 
2_;:~:~~~~~-o'-~r~p')~J~--'124.29 23.7') 23.20 22.66 21.58 20.49 ]9.40 i ]8.32 17.23: ]6.]5 25.92 i 0.1086 :::1:0.06 

Oxlme_-- ____ • ____ • __ , 24.47 23.95 1123 .13 22.9) 21.88 20.84 19.81 \ 18.7"1 17.74 16,70 26.02 \ 0.1035 :::1:0.04 

oxime __ ... ___ .... ___ 21,28 23.78 23.27 22.77 21.76 20.75 19.':-5 ]8.71 17.73 16.73 25.7910.]007 :::1:0. OS 
3-Pentanone O-elh~'J- I ' ! 

3-Penlanone O-propyl. I 
oxime _______ . ______ .. 25.23 24.73 24.24 23.-:-4 22.75 21.76120.77 ]9.-:-8 ]8.79 ]7,80 26.7], 0.09899j :::1:0.05 

2·Pentanone O.ethyl· ! 

oxime ________ ., .. ,_ '21.04 23.56 I 23.08 22.59 21.63 20,66 19.-:-0 18.73 ]7.77 ]6,80 2:).49 0.0965 :::1:0.06 
2-Penl anone O-prop)' 1-

oxilne _____________ _ 

3-Hexanone O.eth~·I. 
oxime ____________ . _ 

3-Hexanone ()'propyJ· 
oxime ___ . __ , ___ . ,_. 

4.Heplanone O.clhyl. 
oxime, _ .. 

4.Heptanone O·prop)·], 
oxime._. ___ ._ .. ,_. 

Compound 

25.13 24.63 24. J3 

24.74 24.25 23.76 

25.49 25.00 24.50 

25.26 24.76 24.25 

24.96 ' 24.50 

23.04 22. fi4 21.64 20,M 19,M 

23.28 22.30 2].32 20.34 19.36 

23.98 23.01 22.02 21.03 ! 20.04 

20.73 \ 23.75 ; 22.74 I 2] .73 ]9.72 

i 22.2] 1 2J.30 ' 24.04 
i 

23.13 20.38 
I 

TABLE 4J. Eth~'Jenic compounds 1114] 

(Capillary Rise·A) 

Surface temion (:::1:0.10) 

]8.65 17.65 26.63 0.0998 

; 

18.39 17.41 26.21 0.0973 ! 
I 

J9.05 1Il.05 26.98 0.099]8: 
i 

]8.7] Ji .71 26.77 I 0.1007 
1 
I 

I 19.1:- ]8.55 26.79 
I 

0.0915 
! 

I 

I
I Least squares 

constant& 

I~ I 200 i 30" i W . 50" I 60" ,"" 80" I 9O"C I" b 

±0.14 

:::1:0.04 

:::1:0.09 

:::1:0.]3 

±0.12 

I I, I 1 ' 1 I , 
---------,---------1--'-----;·--,--1- \·-----i--

3-Butenoic acid.. 1 29.3J 28.82 27.H3 26.84 125.84 I 24.85 I 23,8(; i 22.87 ' 2J .88 i 30.80 0.0991 I :::1:0.07 
MelhyI3-butenoate_ _ I :!7.98 27.38' 26.Hl 24.99 123.79.1122.60 1_ .. 1_. ! 29.77 0.]J95 ! :::1:0.05 
Ethvl ~.hnl~n(\aj.' 1 ')6 71 ')(, 16 'I; ns n 9". " ~')!J.1 21 73 20b3. 19.;2 llL12 I 28.:17 0.]]06 =1=\).0; 

Propy13.huteno3te ... _._ .. ___ 26.8J 26.29 25.25 2~.22 23.18 22.14 2],]1 20.07 19.04,' 28.36 0.1036 :::1:0.03 
ButYI3-bUlenoate_· ____ · __ .··127.07 26,58 25.59 24.61 23.62 22.63 21.65 20.66 ]9.68 28.55 0.0986 :::1:0.03 
PentyI3.1ulfnoate_.. 27.26 26,78 25.~H 24.89 I 23.94 22.99 22.04 21.10 20.15 1 28 .68 0.0948 :::1:0.03 
M ethi;] undeer-noall'. _ . ___ . 30.42 29.95 29.01 21:l. 07 i 27.] 3 26.19 25.25 2,J .31 
Ethyl undecenoate._ .•••... _ •. 29.69 29.24 28.34 27.45 I, 26.55 25.65 
Propylundeccnoate_. ___ ~ ____ i 29.95 29.49 23.57.27.64 26.72 25.80 

24.,6 23.86 
24,87 23.95 
25.22 24.35 Butyl undeccnoate_. __ . ___ . __ .I! 3~.05 29,6] 23.74,27.86 \ 26.98 26.]0 

2-Pentene.. _______________ ._ ]/.66 17.14 J6,09 -3-0--.4-0--1-_:19-'.3-_~ ----.- -,-.-.,-.-----
Mpthyl allylmaionatL_ .. _____ 33.11 32.57 3J ,,19' 28.24 
Etlnlallylmalonatc ___ . _____ 30.15 29.65 23,65 27.65 26.64 25.64 

27.15 26.07 
2·1.64 23.64 

Prop~'1 aiJ~.lmalonate- .. -'.-.-II- .. ---- 29.29 28.36 27.44 i 26.S1 25.53 
But~'1 all~·lmaJonate----- .. ---, 29.42 28.93 28.]0 27.22 126.33 25.45 
AlIYI3eet3te ____ .. ___ ... ___ .-!-____ 26.36 25.17 23.99122.80 21.61 

J. Fhys. Chern. Ref. Dale:, Vol. I, Nc. 4, 1972 

24.66 23.73 
24.57 23.69 

23.37 31.R3 O.OQ40 +n.1l4 
22.97 31.03 0.0896 :::1:0.04 
23.02 3] .34 0.0921 =0.03 
23.47 31.37 0,0878 =0.07 

]9.23 O. ]047 ±O.OO 
24.98 34.74 0.lO84 ±O.06 
22.64 3] .65 O. ]OO} ±O.]O 
22.8] 3] .]4 0,0926 ±0.]2 
22.81 30.74 0.0881 ±O.O7 

28.7.3 0.ll86 ±O.O8 
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TABLE 41. Ethylenic compounds 11l4J-Continued 

Surface tension (±0.10) 

I 
Least squares 

constants 
Compound I-----~----~----,-----,-----~----,_----~----~-----I 

-~----____ l~i~I~~I~'~I~~ 90"C I a I b 

AIl,,1 propionate ____ •• ___ .• ___ 26.91 126.35 25.23 24.12 23.00 21.88! 20.77 19.65 18.54 28.58) 0.1116 
Ally) hutyrate._ .......•...•. 26.65 126.13 25.09 24.05 23.01 21.98: 20.94 19.90 18.86 28.21 :·0.1039 
Alh') succinate ••.....•.......... _ ... : 33.70 32.65 31.60 30.55 29.51 28.% 27.41 26.37 35.79 0.1047 
iI.Chloropropene. 24.08 23.61 22.66 25.50 0.0946 
:i.Bromopropene ••.•• _.. .•. 27.56 26.94 25.68 24.42 23.16 21.91 29.45 0.1257 
1,5-Hexadiene_ •••.•.•.•...•. ]9.39 18.87 ]7.85 16.82 ]5.79 20.93 0.1028 
Djmethyl maleate ___ ._ .. ____ . 38.90 38.29 37.07 35.85 34.63 33.41 32.19 30.97 29.75 40.73 0.1220 
»ropy)fumarate ..... __ •.•.•. 31.49 31.01 30.05 29.09 28.12 27.]6 26.20 25.24 24.28 32.93 0.0961 
llielbyl maleate .•• _ .......... 33.11 32.59 31.55 30.51 29.47 28.44 27.40 26.36 25.32 34.67 ()')039 
Dlpropylmaleate .. __ ._ 32.46 31.96; 3Q.96 29.96 28.9612.,.96 "(}.9() 2;;'.90 24.96 33.96 0.1000 
])ibutyl maleate. -- _ 30.73 i 29.86 29.00 28.] 3 27.27 26.40 25.54 24.67 32.46 0.0865 
])iisobutyl maleate .... ___ .. _ .... __ .. 28.79127.94 27.08 26.23 25.38 24.52 23.67 22.81 30.50 0.0854 
Dipentylmaleate ........ __ . __ 31.24 30.8] 29.95 29.09 28.22 27.36· 26.50 25.64 25.08 32.53 0.0861 
Dii.o pe>l1:yl IUal<> ... ~". ___ •• __ •. 20.97 20.60 '127.06 27.11 26.37 2::;.63 24.00 24.14 23.39 30.09 0.0744 
Etbylfumarate. ________ ..... 32.32 31.79 30.73 29.68 28.62 27.56 26.51! 25.45 24.40 33.90 0.1056 
Hutyl fumarate .. __ . __ ....... 31.]5 30.71 29.82 28.92 28.03 27.14 26.25 i 25.36 24.47 32.49 0.08916 
bobutyl fumarate ______ .... __ 28.93 28.07 27.22 26.36 I 25.5J 24.65 23.80 22.94 30.64 0.0855 
l' •. n1yl fnm,ml1p !l.lll !l.() {,9 2Q 9<1 ?899 ?9 1<1 I ')730 96.4.5 25.60 24.76 32.38 0.0847 

l~opentylfumarllte........... 29.33 28.51 27.69 26.87 i 26.05 25.23 24.41 23.59 I 30.97 0.0820 
Methyleitraconate.. 36.3435.1333.9332.7231.5130.3129.]027.9038.750.]206 
Etbyl citraconate...... 32.]5 31.14 30.13 29.J2 28.12 27.11 26.10 25.09 34.17 0.1009 
l'ropylcitraconate ................... 3].08 30.13 29.18 28.22 27.27 26.32 25.37 24.42 32.98 0.095J 
Metbyl mesaconatc ••• ____ .. 35.86 35.27 34.08 32.90 31.72 30.54 29.36· 28.17 26.99 37.63 0.1182 
Etllylmesaconatc ................... 3].54130.52 29.50 28.48 27.47 26.45 25.43 24.42 33.57 0.1017 
Propyl mesaconate ...... _ .... 31.39 30.91 29.97 29.02 28.07 27.12 26.17 25.23 24.28 32.8] 0.0948 
Methylpyrotartrate ..... _ ___ 33.21 32.11 31.0] 29.90 28.80 27.70 26.60 25.49 35.42 0.1103 
Etbylpyrotartrate ....... ____ . __ .... 29.80 28.82 27.85 26.87 25.89 24.92 23.94 22.97 31.75 0.0976 

Diethyl (hrornornethyl). 

899 

±O.04 
::1::0.02 
±0.06 
::!::O.06 
±0.03 
:±:O .07 
::1::0.02 
::1::0.09 
±0.12 
±O.IS 
±0.13 
±O.03 
±0.02 
::1:0.09 

::1::0.11 
±0.07 
±O.07 
:1:0.04 

::1::0.06 
±0.08 
±O.05 
±0.13 
±O.13 
±0.13 
::1::0.05 
±0.08 
±0.02 
::1::(1.06 Propyl pyrotartrate ......... _ ....... 29.55 28.63 27.71 26.78 25.86 24.94,24.02 23.10 3] .39 0.0921 

malonate' ................. 3] .20 30.77 29.9] 29.05 28.]8 27.32 26.45 25.59 24.73 32.50 0.08636 ±0.08 
Methyl crotonate .. __ • .. ·· .. __ I ... _ .. · 28.62 27.43 26.25 25.07 23.89 22.71 21.52 20.34 30.98 0.]]82 ±0.08 
£tb,·1 crotonate ............. '1'''' -... 27.18 26.11 25.05 23.98 22.9] 21.85 20.78 ]9.72 29.3] 0.1066 ±0.05 
l>ropylcrotonate ............. 28.36127.83 26.78,25.72 24.67 23.62 22.56 21.51 20.45 29.94 0.1054 ±O.{)6 
Butyl crotonate ............ __ 28.32 27.84 26.88 25.92 24.96 24.01 23.05 22.09 21.13 129.76 0.0959 ±0.07 
Pent)'1 crotonate ........ -.... 28.74128.27 27.32 26.37 25.42 24.47 23.52 22.57 21.62 30.17 0.09505 ±0.07 
Jsopentyl crotonatc __ . - ... - .. '1" -.... 27.25 26.3] 25.38 24.44 23.51 22.57 21.64 20.70 29.12 0.0935 ±0.09 
Methyl cinnarnate· .................. \ ...... _ 37.65 36.61 35.58 34.55 33.52 .32.49 41.77 0.1031 ±0.19 
Ethyl cinnamate ....... __ .... 1. _..... 37.90 36 .85 35.81 I 34.76 33.72 32.67 31.63 30.58 39.99 0.] 045 ±0.07 
Propyl cinnarnate ............ ! .... _ .. 36.59 35.62 34.65 33.68 32.71 31.74 30.77 29.80 38.53 0.0970 ±0.07 
Butyl cinnarnatc._ 35.75 34.81 33.87 i 32.93 31.99 31.05 30.]] 29.17 37.63 0.0940 ±0.10 
Dirnethylchlorofumarate h

• __ ..... _ .... 37.52 36.35 35.19' 34.02 32.85 3].69 30.52 29.36· 39.85 0.]]66 ±0.07 
DietbylchlorofumarateL .... __ i 33.76 33.20 32.09 30.98' 29.87 28.77 ..... __ ._. __ . _____ 35.42 0.1109 ::1::0.02 
Dipentylcblorofurnarateb ..... ';. ___ .. _ .... _ .. 29.00 28.20 27.39 26.59 25.78 24.98 24.]7 3].42 0.0805 ±O.02 
Methyl cis.cinna~ate· -____ .. -I·· .. ·.. 40.]7 38.92 37.66 36.4] 35.16 33.90 32.65 42.68 0.1254 ±0.02 
Methyl ".hromoc.mnarnate a 

•• ·1 ....... 45.63 44.36 43.09 41.82 40.56 39.29 38.02 36.75 48.17 0.1269 ±0.06 
Methylt'/.bromocmnamatc" .. __ I __ ._ ... 44.36 43.17 41.98 40.79 39.61 38.42 37.23 46.74 0.1189 ±0.40 

M~:=:!::::~~.~~~s _____ ...... ~ . _ . ..143 .48 42.28 41.09 39.89 38.69 37.50 36.52 ...... _I 45.87 0.1196 '±0.07 

Metbyl {:l.bromo.ciS-, I 36.62 33.10 143.68 
cinnarnate • • -- ...... -- -- . 35 .45 34.27 ±O . 09 

Propylhydrocinnamate b 
___ • 34:87"34:3733.3532.3431.3330.3229.3] 28.29 36.39 ±0.05 

lsopropyJ 33.5733.09 32.12 31.15 30.11l 29.21 28.24 'J/I.:n ;'!b.i:SO i:S5.Ui:S ±0.02 
Dimethyl 38.14 I 37.54 36_35 35.15 33.95 32.75 31.55 30.36 29.16 39.94 ±O.06 
3.lodopropene d............ 32.38' 31.75 30.48 29.22 27.96 26.70 25.44 24.17 22.9] 34.27 ±0.60 
]~opentyl hydrocinnamate b ... _ 32.19 31.75 30.88 30.01 29.14 28.26 27.39 26.52 25.64 33.50 ::1::0.03 

• Ref. !216] (Maximum Buhble Pressure.A) (±O.5). 
b Ref. !255J (Capillary Rise Method·A) (±0.3). 

• Ref. \l08J (Maximum Bubble Pressure.N,) (±2.0). 
d Ref. 1192) (Capillary Rise Method-A) (:±:0.7). 

J. Phys. Chem. Ref. Dahl, Vol. I, No.4, 1972 
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30.0" 40.0' 
1 

22.73 21.60 
I 

JOSEPH J. JASPER 

TABLE 42. J .• Haiogenated hydrocarhons 

Tetrachlorodifluoroethane [97] 

(Capillary Hise :Method.A) 

Surface tension (::1:0.09) 

50.0· 

20.46 

60.0· 70.0· 

]9.33 ]8.20 

Tricblorotrifluoroethane [97j 

(Capillary Rise Metbod-A) 

80.0 ·C 

17.07 

Surface tension (7""' 19.85-0. 93451 +0.1448t2-O.OO45tS-O.I448t·) 

o· 10· 

19.85 18.96 

20· 

17.75 

Perfluoropentanes 1186] 

(Capillar~' Rise Method-A) 

30' 

16.56 

Surface tension (±0.10) 

Compound 

! 
5' 10· 

Perfluoropentane ______________ • ____ •• _. _______ • __ ., ___ 11.28 10.82 
Perf!uoro-2-methylbutane_. __ 
Perfluorocyclopentane. ____ ... ___ . ___ . _____ 

. - 11.88 1l.41 
12.04 

Perfluoroheune [211J 

(Capillary Rise Method) 

Surface tension (±0.18) 

i 

I I I 
I 10' 15' I 20' 

I 

25' 300 35° 

I 12.84 
I 
I 

12.38 11.91 
I 

1l.44 10.97 I 10.51 

J. Phys. Chern. ReI. Do'a. Vol. 1. Nc. 4. lQ12 

15' i 20 c 

10.35 9.89 
10.94 10.48 
11.58 11.12 

I 
I 

I ! 40' I 
10.04 I 

l.ea5t squares 
constante 

\ 
(l b 

26.13 0.1133 

40 ·C 

]5.30 

Least squares 
constants 

I 

I 

25 'c a b 

9.42 11.75 0.0932 
10.0] 12.35 0.0937 

-~ ...... -... --- 12.97 0.0927 

50 ·C 

9.10 
I 

Least squares 
constants 

a 

I 
b 

]3.78 
1 

0.0935 



~.-~'-

10Q 15" 

.-' 
]2.88 12.50 

-

]SO 2()O 

13.60 13.19 

SURFACE TENSION OF LIQUIDS 

TABLE 42.1. Halogenated hydrocarbons-Continued 

20" 

12.12 

Perfluoro-2-methyJpentane [211] 

(Capillary Rise Method) 

Surface tension (±0_18) 

25° 30° 35° 

11. 73 11.35 ]0.97 

Hexadecalluoroheptane [161] 

(Maximum Buhble Pressure-A) 

Surface tension (±O.10) 

25< 

12.78 

30° 

12.37 

Perfluoromethylcyclobexane [78] 

(Maximum Bubhle PreEsure.A) 

Surface tension (±0.15) 

40· 

10.58 

35 ·C 

11.96 

-------------------------------

I 

, 

I O· 10· 20° 30· 40· 50 ·C 

17.70 16.65 
I 

15.70 ]4.70 13.80 ]2.90 
I 

Fluorotrinitromethane {267] 

(MaximnlTl RnhhlE> P ..... nr .. MI>,hotl.A) 

Surface tension (±0.1) 

]Oe ]5° 20< 30· 40< 50 <C 

26.37 25.76 25.]5 23.93 22.71 21.49 

901 

Least squares 
constantE 

50 ·C a b 

9.81 13.65 0.0767 

Least square~ 
comtant6 

a b 

14.83 0.0820 

: 

---
a 

Least equares 
conetants 

b 

17.69 
I 

0.0973 

Least squares 
CODEtant. 

a b 

27.59 0.1219 

J. PhY$. Chern. Ref. Data, Val. 1, No.4, 1972 
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TABLE 42.2. Halogen fluorides [185J 

(Capillary Rise Method-V) 

Surface tension (±0.6) 

i 
10e 15e ·20e 25e 35' 

Iodine pentafluoride ____________ - - - - - - - - - -- ------- 32.0 30.5 29.9 28.6 
Bromine pentafllloride_ -- - - ~ -------------- 24.1 23.6 23.0 22.5 21.4 

Bromine trifluoride_ 37.3 36.8 36.3 35.8 34.8 

Chiorine trifluoride [10] 

(Capilian- Rise Method-V) 

Surface tension (orthoharic) (±0.2) 

5" lU' 1" ' 
i 

20' 

26.1 25.2 24.4 23.6 

5° 10° 15c 20° 

48.1 47.1 46.2 45.2 

5° ]0' 20e 

25° 30' 35" 400 

22.7 21.9 21.1 20.3 
i 

TABLE 42.3. Antimony penta8uoride [102) 

(Maximum Buhhle Presmre Method-A) 

Surface tension (±0.30) 

30° 4.00 

I 60' 80° 1000 

I 

43.3 41.3 I! 37.5 33.6 29.7 

TABLE 42.4. Selenium tetrafluoride [166J 

(M""ilTlum Bubble Prco,ure-A) 

Surface tension (±0.18) 

30° 40° 50' 60' 70' 

37.97 37.34 36.07 34.79 33.51 32.24 30.97 29.69 

J. Phys. Chem. Ref. Data, Vol. 1, No.4, 1972 

Least squares 
constants 

40' 45 ec a. b 

27.9 - - -- . - 33.16 0.1318 
----- ------ 25.24 0.1098 

34.3 33.8 38.30 0.0999 

Least squares 
constants 

45 e 50°C a. b 

19.4 18.6 26.9 0.1660 

Least squ ares 
constant~ 

1200 H.O °C a b 

25.S 22.0 49.07 0.193";" 

Least squares 
constants 

; 

SOc 90°C a b 

2S.42 27.14 38.61 0.1274 



SURFACE TENSION OF LIQUIDS 

TABI,E 42.5. Uranium hexafluoride [135] 

(Capillary lHse Method-V) 

Surface tension (:1:0.2) Least squares 
constants 

; 

1 100 'C 
\ 

70° 80° 90° a b 

]6.8 15.6 14.3 13.1 25.5 i 0.1240 

. 

Compound 

----

Gallium trichloride " ________ . ______ • 
Gallium trichloride-pyridine b _ •• ___ 

Gallium trichloride-piperidine c __ • _' 

Gallium trichloride-dipiperidine' __ . 
Gallium trichloride-phosphonyl 

chloride d _ • ________ ••• _____ • _ • __ 

" Ref. [75J. 
b Ref. [76J. 

I 

TABLE 43. Gallium trichloride and addition compounds 

(Differential Capillary Rise-V) 

70° 

28.0 

------
.. -. ~ --
-- - _ .. -

------

80° 90° 

27.0 26.0 
- - .. -,...- _ M __ ... _ 

-._--- ------
------ ------

------1------

Surface tension (:1:0.2) 

100° 

25.0 
--_ ........ 
........... ~-
------

- - _ .. --

110° 120° 130° 

24.0 23.0 22.0 
--- - _ .. 38.7 37.7 

--.--~ 
35.3 34.5 

.. - _ .... - _ .... - -- 24.3 

32.7 ; 32.0 31.2 

c Ref. [74J. 
d Ref. [73]. 

TABLE 44.1. Diterliar)' glycol~ [120J 

(M ax. Bubble Pressure-A) 

1400 

21.0 
36.8 
33.6 
22.6 

30.5 

1500 

35.7 
32.8 
2l.0 

I 
29.7 

Surface tension (:1:0.15) 

Glycol 
I 

6{)0 65° 70° 
I 

75° 

3, 6-Diethyl-3,6-octanedioL ____ . __________ . __ . ____ . ___ ._ ------ ... -_ .. -- 27.]3 26.68 
11, ll-Diethyl-3, ll-tridecanediol. _ . _. __ . ______ . __ . ___ . _____ . ____ 29.63 29.27 28.91 
2,1l-Dimethyl-2, ll-dodecanedioL_. ___ ." _. _. __ . _. ___ ._ .: ____ 29.79 29.39 28.99 
11, 12-Diethyl-3, 12-tetradecanediol. _____ ' _ ._ . 30.04 29.64 29.23 
4, 13-Dipropyl-4, 13-hexadecanedioL _. __ .. ___ '" _ . _. ___ 

-\ 
28.32 i 27.97 27.62 27.09 

1 

903 

Least squares 
coneta.ute 

,,~ 

160 °C a b 

35.0 0.1000 :1:0.3 
34.8 50.3 0.0970 :1:0.3 
32.3 45.5 0.0847 :1:0.5 
19.3 46.0 0.1670 :1:0.2 

-- ...... - 41.] 0.0760 :1:0.1 

Least squares 
CQlle1.4ute 

80 'C a b 

26.23 33.43 0.0900 
28.55 34.31 0.0720 
28.59 34.99 0.0800 
28.83 35.31 0.0810 
26.92 32.51 0.06987 

J. Phys. Chem. Ref_ Data, Vol. 1, No.4, 1972 



JOSEPH J. JASPER 

TAE:'E 44·.2. PolYethylene glycols and derivatives [68] 

(Capillary Rise l\letbod.Y) 

Surface tension (±OJ4) Least squares 
constants 

Compound 

20° 40° 60< BO° 100° ]20" 140 DC a b 

Etbylene glycoL •. _. __ .....•...••...•.••••.•...• 48.4-3 46.65 44.B7 43.09 41.31 39.53 37.75 50.21 0.0890 

Dietby lene glycoL _ ••••..••••.•. -----~------
45.21 43.4.') 41.69 39.93 38.17 36.41 34.65 46.97 0.0880 

Triethylene giycoL. 45.57 43.8] 42.05 40.29 38.53 36.77 35.0J 47.33 (LOB80 

Heptaethyiene glycoL .••••••.••. ---------- 48.39 46.61 4·1.B3 43.05 41.27 39.49 37. ,] 50.17 0.OB90 

1 , 3.PropanedioL ............. ' ..................... 45.62 43.82 42.01 40.21 38.40 36.59 34.79 47.43 0.0903 
Z.(Z·Chloroethoxy)ethyl.Z.(Z.hydroxyethoxy)ethy! ether .. 43.()~ H.'d ;lY.n B8.07 36.22 34.S7 32.52 45.'11 0.0925 
Bis(2.chloroethyl) ether ••................. 

--------~ 
37.96 35.35 32.73 30.12 27.5] 40.57 0.1306 

p.Dioxane ..................................... . . 33.45 30.67 27.83 2's.1O 22.32. ...... . ..... 36.23 0.1391 

Bis(2.methoxyethyl) ether. - --- -- -- - - -- .. "" 30.14 2i .81 25.49 23.16 20.83 "" ...... 32.47 0.1164 

(Maximum Bubble PreEsure.A) 

Surface tcn~ion (::L.O.30) Leasl squareE ('on5!antE 

I 

10' I 20' 30c 40' 60< 80° 100 cc a /; 

--::-1 36.04· 35.68 34.32 31.60 28.88 26.16 39.76 0 .. 1360 
! 

±O.06 

J. flly., Chern. Ref. Dol .. , Vol. 1, Ne. 4, 197~ 



SURFACE TENSION OF LIQUIDS 

TABLE 45. Synthetic glycerides 

Surface teusion Least squares 
constants 

Ester of glycerol 

20° 10° 60° 80° 100° 110° 1200 130° 140° 160 °C a b 

Glycerol triformate& ____ 47.41 45.27 43.12 40.98 38.84 37.77 36.70 35.63 34.56 33.48 49.55 0.1071 
Glycerol acetate d _____ . 41.78 40.04 38.28 36.52 34.77 33.90 - - - -- - - - - - 4,L53 0.OR757 
Glycerol triacetate' ____ 36.26 34.64 33.02 31.40 29.78 28.97 28.16 27.35 26.54 25.73 37.B8 0.081 
Glycerol tributyratc· ___ 30.85 29.49 28.14 26.78 25.42 24.74 24.06 23.38 22.70 22.02 32.21 0.0679 
Glycerol tribexanoate' __ 29.93 28.79 27.64 26.50 25.36 24.79 24.22 23.65 23.08 22.50 31.07 0.0571 
Glycerol trioetanoate' __ 29.21 28.17 27.13 26.08 25.04 24.52 24.00 23.48 22.96 22.44 30.25 0.05208 
Glycerol trideeanoate' __ --,..---- 27.64 26.54 25.45 24.36 23.81 23.27 22.72 22.18 21.63 29.82 0.0546 
Glycerol trilauratc" ____ ------- ------- 29.36 28.26 27.17 26.62 26.08 25.53 24.98 24.44 32.64 0.05469 
Glycerol I-palmitate' __ ------- ------- ------- 22.12 20.78 20.11 19.45 IB.78 18.11 ------- 27.46 0.06678 
Glycerol tripalmitate b __ ------- ------- ------- 26.88 25.54 24.87 24.20 23.52 ------- ------- 32.26 0.0672 
C;Jyceroll-stearate C ____ ------- ------- ------- 18.64- 18.06 17.47 16.88 16.29 --- -.. - "" 24.52 0.05876 
Glycerol tristearate b ____ ------- ------- 28.62 27.25 25.88 25.19 24.51 23.82 32.73 0.06854 
Glycerol trioleate' _____ 34.63 33.23 31.84 30.44 29.04 28.34 27.64 26.94 26.24 25.54 36.03 0.0699 
Glycerol trielaidate , ____ ------- ------- 22.98 21.58 20.18 19.50 18.80 18.10 ------- ---- ... _ ... 27.18 0.06986 
Gly,,",col lciliJlu]""u:· ___ 20.28 19.70 19.15 18.56 17.99 17.70 17.41 17.12 ... ------ 20.85 0.02867 

Glycerol 1 ,2-diacetate 
17:09 3.oleate c ____________ 21.88 20.82 19.75 18.69 17.62 16.55 16.02 22.95 0.0533 

Glycerol 1,2-diacetate 
3_litearate t _____ ~ ____ -- .. ---- --- ... _"'- 26.40 24.S3 22.66 21.73 20.79 19.86 ------- ------- 32.00 0.09338 

Glycerol 1 ,3·di. 
palmitate c __________ 22.15 21.23 20.76 20.30 19.84 19.37 25.85 0.04625 

Glycerol 1, 3-dioleate 
2.palmitate C __ 26.49 25.60 24.72 23.83 22.94 22.49 22.05 21.61 21.16 27.38 0.04442 

Glycerol trinonanoate·_ 24.25 23.12 21.99 20.86 19.73 19.16 18.70 18.03 17.47 ------- 25.38 0.0565 

• Ref. [108] (Maximum Bubble Pressure-N2) (±2.0). 
h Ref. [254] (Capillary Rise Method-A) (±0.30). 

c Ref. Ill] (Capillary Pressure.A) (±0.15) . 
d Ref. [255] (Capillary Rise Method.A) (±0.20). 

10° 

--
53.24 

15° 

TABLE 46. Glycerol trinitrate [222] 

(Capillary Rise-A) 

Surface tension (±0.2) 

20° 25° 30° 35°C 

Least squares 
constants 

a b 

---------------------
51.98 50.73 49.48 48.23 46.98 55.74 0.2504 

905 

u~ 

::1::0.13 
,*0.05 
±0.38 
::1::0.14 
±0.05 
±0.02 
::1::0.18 
±0.06 
::1::0.15 
±0.03 
::1::0.15 
::1::0.05 
::1::0.15 
±0.15 
::1::0.15 

±0.15 

~0.15 

::1::0.1 5 

+0.1-5 
5 ::1::0.1 

J. Phy~. t:h .. m. R .. f. D"lo, Vol. 1. No.4, 1972 
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P 
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a 

a 
D 
1 
o 

l' 
f 

n 

B 

l' 

Componnd 

10' 20" 30° 40° 

------------
Illc,robenzene" _____ 28.4-7 27.26 26.06 24,.85 
:h lorobenzene f, _____ 3<1,. ~8 33.59 32,40 31.21 
romohem,ene f _____ 36.98 35.82 34.66 33.50 
)d"henzene n _______ 40.40 39.27 38.15 37.03 
-Flllorotolncn(; n ____ 29.33 28.22 27.11 26.00 
i,-I;""lloro1.oluenr.:h _ -- 31.lf5 29.30 28.51. 27.28 
-Ch lornt oillen~ n ___ 33.85 32.77 31.6!l 30.60 
.Hromofoluen€ h ____ 35,(,3 34.03 33.03 32.fi3 
-Hromotolnene 0 ___ - - - - _ .. - ------- 33.41 32.41 
-Ioclotolncne c _____ ------- ------- ------- -_._----
:-Dichlorohenzene" _ 37.15 36.01 34.86 33.71 
-Dichlorohcnz~neh _ ------- ------- ------- - -- - - --
.Dihromohenzene h_ ----.-- ------- ------- -------
·Bromo-4-f1nolO-
henzene!> _________ 3.'1.71 34.68 33.61· 32.61 

·Hromo-4-eh loro- ___ 
henzene" _________ ------- ------- ------- - .. - - - --

·CHoro-4·-ioilo· 
hcnzenc e ____ .. ____ ------- ------- - -- - - _ .. - - - - ---

,a ,-Dichloro-
39.19 I 38.15 Loiucne d _____ .. -- 40.22 37.12 

·Chlorotoluenel ___ 38. (.9 37.47 36.24 35.01 
·Brolllol.olnene" ___ 33'(,6 32.33 30.99 29.66 
enzoyl chlori,h d ___ 40.26 39.17 38.()9 37.(JO 
en~oyl bromidc" ___ 44.45 43.06 4] .66 40.26 
Chloroaniline· ____ 4,I.f9 40.73 39.86 38.99 
·Cl:!oroanilille' ____ ------- ------- ------- -------
:-HromoethyJ). 
henzene " _________ 4().@ 38.92 37.82 36.72 

:-lodocthyl)-
benzene· _________ 41.77 'W.71 39.64 38.57 

C1uenesulfnnyi i 
fluoride n ____ • ____ - -- - -- - 37.fi: 136.50 35.48 

eU7enesuifonyi 
chloride' ___ . ____ 

_~~ :~~ J ~~ ::~_ 
41.01 

T<JIuenesnlfonyl 
chloride' ________ 

lrolllolllethyl) tetra-
37.11 1305.94 hydrofurall " ______ 38.27 34.78 

------ ----

• Ref. [244J (Capillary Ri~e-A) (±O.IO). 
b Ref. [108] (\faximmn .Bubhle PI'eEsure-N,) (±2.0). 
• .Ref. [215] (\tfaximnm lluhble PrNRtlre-A) (=1.:1.0). 

TARl>E 47. Halogen compounds of benzene and hom()log~ 
-

Surf ace tension 

I 
50° 60° 70° 80° 90' 100° 110° l20· 13(1° 140° 150" 

----------------------------------

23.65 22.45 21.24 20.04- ------- ------- ------- ------- ------- ------- -------
30.01 28.82 27.63 26,44 25.25 24.06 22.87 21.68 20.1,9 ------- -------
32.34 31.18 30.02 28.86 27.70 26.54 25.38 24.22 23.'}6 21.90 20.74 

35.90 34.78 33.66 32.54 31.U 30.29 29.17 28.04 26.')2 25.80 24.67 

24.89 23.75 22.68 21.057 20.4-6 19.35 Ul.24 
-~----- ------- ------- -------

26.02 24·.77 23.51 22.25 21.1)0 19.71- 18.48 - -- - - -- ------- ------- -------
29.52 28.14 27.36 26.27 25.19 24 .. 11 23.03 21.95 20.~6 19.78 18.70 

31.63 30.63 29.63 28.64 27.64· 26.64 205.64 24.65 23.S5 22.65 21.65 
31,1.1 30.4.2 29.42 28.42 27.4-3 26.43 25.43 24.44 23A·4 22.44 21.44 
34,4,0 33.44 32,47 31.51 30.54 29.58 28.61 27.65 26.58 25.71 24.75 

32.56 31.42 30.27 29.12 27.98 26.83 25.68 24_54 23.39 22.24 21.09 

30.26 29.39 28.51 27.63 26.75 25.87 24.99 24.11 23.23 22.305 21.47 

------- .------ ------- ------- 32.78 3l. 77 30.76 29.76 28.75 27.74 26.73 

31.57 30.53 29.5() 28,46 27.-1-3 26.39 25.35 24.32 23.~8 22.25 -------

------- - -- - - -- 33.02 32.01 31.ln 30.01 29.01 28.01 27.')0 26.00 2.'1.00 

- -- - - -- 37.7] 36.69 3;'.66 34.64 33.62 32.00 111.58 30.:;;; 29.53 28.51 

36.08 35.05 .H.Ol 32.98 31.94 30.91 29.87 28.84 27.30 26.77 25.73 

33.78 32.56 31.3.3 30.10 28.38 27.65 26,42 2;;.20 23.97 22.74 21.51 

28.33 27.00 25.67 24.33 23.00 21.67 20.34 ]9.01 17.57 16.34 15.01 

35.92 34.84 33.75 32.67 31.58 30.050 29.42 28.33 27.25 26.16 25.08 

38.86 37.47 36.07 34.67 33.28 3l.88 30.48 29.09 27.!i9 26.29 24.89 

38.13 37.26 36.39 305 . .'13 34.66 33.79 32.93 112.06 31.L9 30.33 29.46 

------- ------- 40.93 39.85 38.78 37.71 36.64- 35.57 34.~9 33.42 32.35 

35.62 34.52 33.42 32.32 31.22 31.12 29.02 27.92 26.32 25.72 24.62 

37.50 36.41. 3S.37 34.30 33.24 32.17 31.10 30.04 28.97 27.90 26.83 

.~4.39 .~3..lJ .32.23 31.15 30.06 28.98 27.90 .26.81 205.73 ------- -------

39.89 38.78 37.66 36.054 3SA3 34.:n 33.19 32.08 30.96 29.84 -------

36.09 35.19 34.18 33.38 32.48 31.57 30.1}7 ------- -------

33.61 32.45 ------- ------- ------- ------- ------- ------- ------- ------- -------

d Ref. [45J (Capillary Rise-A) (±l.O). 
" Ref. [1l5J (Capillary Rise-A) i±0.90) . 
, Ref. [2(,J (Maxim,,'" Bnhhle ]'ressnre-A) (±O.2). 

-

Leas t sqn ares 
constant.s 

160 "C a b 

----------

------- 29.67 0.1204 

------- _35.97 0.1191 

------- 38.14. 0.1160 
23.55 41.52 0.1123 

------- 30,44 0.1109 

------- 32.31 0.1257 
17.62 34.93 0.1082 
20.65 36.62 0.09979 
20.45 36,40 0.0997 
23.78 39.23 0.09654 
19.95 38.30 0.1147 
20.60 34.66 0.0879 
25.73 41.84 0.1007 

------- 36.75 0.1036 

24.00 40.03 0.1002 

27,49 43.84 0.1022 

24·.70 41.26 0.1035 
20.29 39.92 0.1227 
13.68 34.99 0.1332 _ 

24.00 41.34. 0.1084 
23.50 45.85 () .1397 _ 

28.59 42.46 0.08667 
31.28 48.43 0.1072 

23.52 41.12 0.1l00 

25.77 42.84. 0.1.067 

------- 39.81 0.]083 

------- 45.48 0.1117 

------- 42.4..1 0.0903 

------- 39.44 0.1165 

(J', 

±O.03 
±0.20 
±0.05 
±0.17 
±0.07 
±O.lO 
±O,lO 
±0.15 
±0.14 
±O.18 
±O.lO 
±O.05 
±O.20 

±O.13 

±0.08 

±O.ll 

±0.80 
±0.09 

±0.80 

±0.50 
±0.03 

±O.06 

±O.17 

±0.01l 

±0.O6 

±0.O3 

±0.O3 

..0 
o 
0-

~ 

0 en 
m 
." 
:x 
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~ 

~ en 
." 
m 
;It! 



36c 

38.21 

13.63 

sse 

40.30 

85e 

38.63 

40" SOc 

37.76 36.65 

SURFACE TENSION OF LIQUIDS 

TABLE 48.1. Fiuoroacetic add [Ill] 

(Capillary Rise Method-V) 

Surface tension (::1::0.05) 

60° 70c 80° 

35.54 34.43 33.32 

TARLE 48.2. Trifluoroacetic acid [1l3J 

(Capillary Rise Method-V) 

Surface tension (±0.05) 

907 

L€'"a~t squares constants 

95 cC a b 

3] .64- 42.22 0.1114-5 

Lca5t square/; 

a b 

13,4.4,13.2813.11 12.63 ]2.25 n.83 11.42 JO.99 ]0.5710.15 9.90 J5.64 0.08444 

70° 

38.57 
: 

90' 
i 

l 
38.03 

: 

85° 

36.91\ 

TABLE 48.3. Bromoacetic acid [109J 

(Capmar~' Risi> Method-V) 

Surface ten!3ion (::1::0.06) 

1000 120' 145° 

35.13 33.14 30.40 

T .... BLE 48.4. Jodo[,cetie acid [J09] 

(CapillarY Rise "-IEthoo·V) 

170 cC 
i 

a b 

27. ~,~ 4-6.23 0.1090 

-·-~·===---~~====c=====~======= 

Surface tension (:1::0.06) Lea~t !".qnarcR cnnstants 
i 

! 
I 

95' JOO° 11 fie 120" 130 'C (1 if 
! 

37.35 36.8~. 35.0; 34·.5,j 34.41 ! 48.36 0.1148 

J. i'ilys. Chern. Ref. Dale>, Yo!. i, No.4, 1972 
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40° 45° 50° 

38.80 38.24 37.68_ 

20° 30° 40° 

35.9 3~.0 34..1 

80° 90° 100° 

28.2 27.3 26.4 

55° 

37.13 

JOSEPH J. JASPER 

TABLE 48.5. Chloroacetic acid [121] 

(Capillary Rise Method~A) 

Surface tension (±0.1) 

60° 65° 70° 

36.57 36.02 35.45 

TABLE 48.6. Dichloroacetic acid [108J 

(Maximum Bubble Pressure Method~N 2) 

Surface tension (±2.0) 

50° 

3!Ll 

60° 70° 80° 90° 

-
.Q2.2 .!ll.3 30.4. 29'.4. 

TABLE 48.7. Trichloroacetic acid [108] 

(Maximum BubhIe Pressure Method-N2) 

Surface tension (±2.0) 

75° 

34.89 

120° 140° 160° 180Q",y 

24.7 22.9 21.1 19.3 

J.Phys. Cham. Ref. Data, Vol. 1, No.4, 1972 

Least squares 
constants 

80°C a b 

34.33 43.27 0.1117 

Least squares constants 

100°C a b 

28.5 37.B 0.09272 

" 

Least squares constants 

200°C a b 

17.5 35.4 0.0895 
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-- -- - ---

Compound 

2.Methyl-l-pentanol b ___________________________________ 

2.Methyl-2-pentanol a. ____________________________________ 

2-Methyl-3-pentanold ________ -- __ --- -- ---- _ --- --- -- --'- _ --
4-Methyl.2-pentanol b ____________________________________ 

4-Methyl-l.pentanol e _________ • __________________________ 

3-Methyl.l.pentanol e __________________ - _________________ 

3-Methyl-2.pentanol c __________ .,; _______ - _________________ 

3.Methyl.3-pentanol d ____________________________________ 

2 ,3.Dimethyl-2-hutanol c _________________________________ 

Hexyl alcoholb __________________________________________ 

2-Hexanol
b 

_____________________________________________ 

3-Rexanol b _____________ . ________________________________ 

a Ref. [96]. 
b Ref. [98]. 
e Ref. [101]. 

-

15° 25° 

25.75 24.93 
23.78 22.92 
25.06 24.14 
23.44 22.62 
24.81 . 24.07 
25.74 24.95 
25.76 24.84 
24.15 23.26 
24.73 23.74 
26.61 25.81 
25.14 24.27 
24.95 24.07 

--

TABLE 49. Hexyl alcohols 

(Capillary Rise Method.V) 

Surface tension (±O.I) 

35° 45') 

24.11 . 23.29 
22.06 21.20 
23.23 22.32 
21.80 20.98 
23.32 22.58 
24.16 23.37 
23.92. 23.00 
22.37 21.48 
22.75 21.76 
25.01 24.21 
23.40 22.53 
23.19 22.31 

55° 65° 

22.48 21.66 
20.24 19.48 
21.40 20.49 
20.15 19.33 
21.84 21.10 
22.58 21.79 
22.09 21.17 
20.60 19.71 
20.76' 19.77 
23;40 22.60 
21.66 20.79 
21.43 20.55 

d Ref. [99]. 
" Ref. [100]. 

75° 

20.84 
18.62 
19.57 
18.51 
20.35 
21.00 
20.25 
18.82 
18.78 
21.80 
19.92 
19.67 

85° 95° 1050 115°C 

20.02 19.20 18.38 17.56 
17.75 16.89 16.02 15.17 
18.65 17.75 16.83 15.92 
17.69 16,87 16.05 15.23 
19.6L 18.87 18.12 17.38 
20.2L 19.42 18.63 17.04 
19.33 18.41 17.49 16.57 
17.93 17.04 16.16 15.27 
17.79 16.80 15.80 14.81 
21.01) 20.20 19.40 18.60 
19.05 18.18 17.32 16.45 
18.79 17.91 17.03 16.15 

Least squares 
constants 

a b 

26.98 0.0819 
25.07 0.08606 
26.43 0.0914 
24.67 0.0821 
25.93 0.07434 
26.92 0.07894 
27.14 0.0919 
25.48 0.0888 
26.22 0.0992 
27.81 0.0801 
26.44 0.0869 
26.27 0.0880 

u.., 

±0.07 
±0.08 
±0.14 
±0.04 
±0.14 
±0.20 
±0.13 
±0.24 
±0.15 
±0.O7 
±0.O7 
±0.()6 

~ c 
::v ..., 
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TABLE 50. Hydrazines [2511 

(Maximum Bubble Press~e-A) 

Surface tension (±O.15) Least squares 
constants 

Hydrazine 

15° 20° 25° 30° 40° 50° 

------
lIydra2ine a ___________________________________ ·68.80 67.60 66.39 65.19 62.78 ---'----1 ,1-Diethyl-__________________________________ 25.39 24.87 24.35' 23.83 22.79 21.75 
1 ,1-Dipropyl-________ --------- ----- _ -- __ -- _____ I_ .- 25.16 24.65 24.15 23.14 22.13 
1 ,l-Dibutyl-__________________________________ ------- 26.17 25.71 25.25 24.34 -------1 ,l-Dipentyl-_________________________________ 27.43 26.95 26.48 26.01 25.06 24.11 

• Ref. [12) (±0.15). 

TABLE 51.1. Olefins I [1] 

Sm:iaco:; to:;neion 

Compound 

60°C a 

------- 72.41 
20.71 26.95 
21.13 27.17 

------- 27.99 
23.16 28.85 

(/',,( 

b 

0.2407 ~0.O2 

0.1040 ±O.02 
0.1007 ±O.06 
0.0912 ±O.OO 
0.0948 ±O.03 

Lea.I!.t equarce 

constants 

___________________ 1_-_
3
_
0
_" -20" -10" ~~I~ 30"C a h 

I-Pentene ___________________________________________ 21.50 20.40 19.30 
cis-2·Pentene ______________ : _____ . ____________________ ------- ------- -------
uans-2-Pentene ________ ~----------------------------- ------- ------- -------2-Methyl-l-butene __________________________________ ~ 
3-Methyl-I-butene ____ -- -'- ~- ____ -- _________ -:.. ___ -~ -- _1_ ·-1- -1- -

Compound 

10° 20° 21;0 

l·Hexene _____________ 19.44 18.42 17.90 
I-Heptene ____________ 21.29 20.30 19.80 
1-0ctene~ _____________ 22.72 21.76 21.28 
l-Nonene _____________ 23.96 23.02 22.56 
I-Decene _____________ 24.92 24.00 23.54 
l-Undecene ___________ 25.77 24.86 24.41 
I-Dodecene ____ .:. ______ 26.49 25.60 25.15 
I-Tridecene 110 __________ 27.13 26.24 25.80 
}. Tetradecene _________ 27.68 26.80 26.36 
I-Pentadecene 11 ________ 28.17 27.31 .26.87 
I-Hexadecene _________ 28.61 27.75 27.32 
I-Heptadecene Po _______ ------- 28.14 27.71 
l-Octadecene II ~ _______ ------- 28.49 28.06 
1.Nonadecene a ________ ------- ------- 28.39 
l-Eicosene a _ --- -- __ --- ------- ------- 28.69 

a Ref. [1]. 

J. Phys. Chem. Ref. Data, Vol. 1, No.4, 1972 

TABLE 51.2. Oletins· II [1121 

(Capillary Rise Method-N2) 

Surface tension (±O.10) 

aoo 4.0° 50° 60° 

--------------
17.39 16.36 15.33 i4.31 
19.31 18.32 17.33 16.34 
20.81 19.85 18.89 17.93 
22.09 21.15 20.21 19.27 
23.08 22.16 21.24 20.33 
23.96 23.05 22.15 21.24 
24.71 23.82 22.92. 22.03 
25.36 24.48 23.59 22.71 
25.92 25.04 24.16 23.29 
26.44 25.57 24..70 23.84 
26.89 26.03 25.16 24.30 
27.29 26.43 25.58 24.72 
27.63 26.78 25.93 25.08 
27.97 27.13 26.28 25.44 
28.27 27.43 26.58 25.74 

17.10 16.00 15.45 18.20 0.1099 
18.56 17.39 16.80 16.21 19.73 0.1172 
17.90 16.91 16.41 15.91 18.90 0.09972 

·17.66 16.51 15.94 15.37 18.81 0.1148 
15.39 14.36 13.84 I- .- 16.42 0.1031 

Least squares 
constanta 

70° 80° 90° 100°C a b 

-------------------I-
,- I- . -1-. - 20.47 0.1027: 

15.34 14:35 ------- ------- 22.28 0.0990: 
16.97 16.02 15.06 14.10 23.68 0.0958 
18.33 17.40 16.46 15.52 24.90 0.0937' 
19.41 18.49 17.57 16.65 25.84 0.0919· 
20:.J4 19.43 18.53 17.62 26.67 0.0904 
21.14 20.25 19.36 18.47 27.38 0.0891 
21.82 20.94 20.06 19.17 28.01 0.0883 
22.41 21.53 20.65 19.77 28.56 0.0879 
.22.97 22.11 21.24 20.37 29.04 0.Og66 
23.44 22.58 21.72 20.86 29.47 0.0861 
23.87 23.01 22.16 21.30 29.85 0.0854 
24.23 23.37 22.52 21.67 30.19 0.0852 
24.60 23076122092 22.08 30.49 0.0841 
24.90 24.06 23.22 22.38 30.79 0.084] 
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Compound 

-20° 

2-Methylhutane" ___________________ -____________ 19.41 
2-Methylpentaneb _______________________________ 

-------
3-Methylpentane,O _______________________________ -------
3-Ethylpentane d ________ -- ___ -- -- _ ----- -- --- --- -- 24.78 
2-Methylhexaneb ________________________________ 23.15 
3-~ethylhexaneb ______________________________ -_ 23.67 
3-Ethylhexane o _________________________________ 

..... _-----
2-Methylheptane c _______________________________ -_ ... _---
3-Methy]heptaneo ________ ~ ________________ - __ ~ __ 
4-~ethylheptaneo _______________________________ 

-------3-Ethylheptaneb _________________________________ 
-------4-Ethylheptaneb _________ - _______________________ 
-------2-Methyloctaneb ________________________________ 
-------3-Methyloctaneb ________________________________ 
-------4-Methyloctaneb ________________________________ 
-------

2 ,2-DimethyIhutaneb ____________________________ -------
2 ,3-Dimethylhutaneb ____________________________ -------
2 ,2-Dimethylpentane d ___________________________ 21.85 
2 ,3-Dimethylpentane d ___________________________ 23.95 
2 ,4-Dimethylpentane d ___________________________ 22.03 
3, 3-Dimethylpentaned _____________ - _____________ 23.58 
2 ,2-Dimethylhexaneb _________________________ '- __ 

..... _-----
2 ,3-Dimethylhexane b ____________________________ -_ .... _---
2 ,4-Dimethylhexaneb _______________ ~ ____________ 

2, 5-Dimethylhexane e ________________ - ______ • ____ -------
3 ,3-Dimethylhexaneb ___________________ . ________ 

-------
3, 4-Dimethylhexane e __________ - _________________ -------
3 ,4-Diethylhexane e ______ --. ______ • __________ - ___ -------
2 ,2-Dimethylheptane e ___________ - _______________ -------
2 ,3-Dimethylheptane e ___ • _______________________ -------

-------

-10° 

18.30 
-------
-------
23.55 
22.18 
22.70 

.... _-----

.... _-----

-------
-------
-------
-------
-------

-------

-------
-------
20.90 
22.95 
21.06 
22.59 

-------
-----_ ... 

-- ... ----
-------
-------
-------
-------
-------

TABLE 51.3. ,Paraffins 
------- --------------

Surface tension 

10Q 20° 25° 30° 40° 50° 

16.10 14.99 14.44 ------- ------- -------
18.37 17.38 16.87 16.37 15.36 14.39 
19.20 18.14 17.61 17.08 16.02 14.96 
21.49 20.46 19.94 19.42 18.39 17.36 
20.26 19.29 18.81 18.33 17.37 16.40 
20.76 19.79 19.31 18.82 17.85 16.88 
22.60 21.62 21.13 20.64 19.66 18.68 
21.72 20.75 20.27 19.79 18.82 17.86 
22.28 21.31 20.82 20.34 19.37 18.40 
22.11 21.12 20.63 20.14 19.15 18.17 
23.76 22.83 22.36 21.89 20.95 20.01 
23.76 22.83 22.36 21.89 20.95 20.01 
22.82 21.88 21.41 20.94 20.00 19.06 
23.28 22.34 21.87 21.40 20.46 19.52 
23.28 22.34 21.87 21.40 20.46 19.52 
17.30 16.31 15.81 15.32 14.33 -------
18.38 17.38 16.88 16.38 15.38 14.38 
18.98 18.03 17.55 17.07 16.11 15.16 
20.97 19.97 19.47 18.98 17.98 16.99 
19.12 18.15 17.66 17.Hl 16.20 15.23 
20.59 19.60 19.10 18.60 17.61 16.61 
20.50 19.61 19.17 18.73 17.84 16.96 
21.91 21.00 20.54 20.09 19.18 18.26 
20.96 20.05 19.59 19.14 18.23 17.33 
20.77 19.86 19.40 18.94 18.03 17.12 
21.62 20.70 20.25 19.79 18.88 17.96 
22.67 21.72 21.24 20.76 19.81 18.86 
24.39 23.51 23.06 22.62 21.74 20.86 
21.82 20.89 20.42 19.96 19.03 18.10 
23.35 22.40 21.93 21.46 20.51 19.56 

--- -

60° 70° 80° 90° 

------- ------- ------- -------
13.39 ------- ------- -------
13.90 ------- ------- -------
16.33 15.30 14.26 ----_ ..... -
15.44 14.48 13.51 12.45 
15.91 14.94 13.97 13.00 
17.70 16.72 15.74 14.76 
16.90 15.93 14.97 14.00 
17.43 16.46 15.49 14.52 
17.19 16.20 15.22 14.23 
19.08 ------- ------- -------
1') .08 ------- ------- -------
13.12 ------- ------- -------
13.58 ------- ------- -------
13.58 ------- ------- -------

------- ------- ------- -------
------- ------- ------- -------
14.20 13.24 12.29 -------
15.99 15.00 13.99 -------
14,.26 13.29 12.32 -_ .... ----
15.62 14.62 13.63 -------
16.08 15.19 14.31 13.42 
17.35 16.44 15.53 14~62 

16.42 15.51 14.61 13.70 
16.21 15.30 14.38 13.47 
17.05 16.14 15.23 14.31 
17.91 16.96 16.00 15.05 
19.98 19.10 18.21 17.33 
17.17 ------- ------- -------
18.61 ------- ------- -------

--

100°C 

-------
-------
-------
-_ .... ----

-------
-------
13.78 
13.04 
13.55 
13.25 

-------
-------
-------
-------
-------
-------
--_ .... _--
-------
-------
-------
-------
12.54 
13.71 
12.79 
12.56 
13.40 
14.10 

-------
-------

-------

Least squares 
constants 

a b 

17.20 0.IL03 
19.37 0.09967 
20.26 0.1060 
22.52 0.1[)32 
21.22 0.09635 
21.73 0.09699 
23.58 0.0980 
22.68 0.0964 
23.25 0.01)70 
23.09 0.0984 
24.70 0;0937 
24.70 0.0937 
23.76 0.0940 
24.22 0.0940 
24.22 0.0940 
18.29 0.0990 
19.38 0.09998 
19.94 0.09565 
21.96 0.09945 
20.09 0.09715 
21.59 0.09955 
21.38 0.0884 
22.82 0.0911 
21.86 0.09069 
21.68 0.09121 
22.53 0.09134 
23.62 0.09521 
25.27 0.08820 
22.75 0.0930 
24.30 0.09477 
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TABLE 51.3. Paraffins-Continued 

Surface tension Least squares 
constants 

Compound 

10° 20° 25c 30° 40° 50° 60° 70° 80° 900 100°C a b 

2 ,4 • .Dimethylheptaneb - - - --- -- - - -- -- -- -- -- - - --- - - --- - -- - -- - - ---- 22.28 21.35 20.~9 20.42 19.49 18.56 17.64 ----_ ... - ----'--- -------1- ._ 23.21 0.09290 
2,5-Dimethylheptaneb ___________________________________ ------- 22.28 21.35 20.S9 20.42 19.49 18.56 17.64 ------- ------- -------1- ._ 23.21 0;09290 
2, 6-Dimethylheptane e ____________ -- - - - - -- - - - --- - - - - - - - - - - - -- - -- 21.88 21.00 20.55 20.11 19.22 18.34 17.45 16.56 15.68 14.79 13.90 22.77 0.08868 
3, 3-Dimethylheptaneb 

- - - --- - - --- ----- - - - - - - - -- -- -- - - - - - - - - - - --- 22.99 22.06 21.60 21.13 20.20 19.27 18.35 ------- .- ------- ------- 23.92 0.0929 
3 ,4-Dimethylheptane b 

- - - --- - - -- - ------- - - - - - -- - - - - - -'- - - - - - -- --- 23.78 22.85 22.38 21.91 20.97 20.04 19.10 ----_ .. - ------- -------1- ,_ 24.72 0.09367 
3 ,5.Dimethylheptaneb - - - -. - -- - -- - -- -- -- - - - -- -- - - - - - ---- -- --- - -- 22.77 21.84 21.57 20.90 19.97 19.03 18.09 ------- ------- ------- ------- 23.71 0.09361 
4,4.Dimethylheptane b ___________________________________ ------- 22.99 22.06 21.W 21.13 20.20 L9.27 18.35 -------!- .- -------,- ,_ 23.92 0.09291 
3.Ethy1.2-methylpentaneb ___ -- -- _ - - - -- - - - - - -- --. -- -- - - - - -- -- - - -- 22.45 21.52 2l.(l6 20.59 19.66 L8.73 17.80 16.87 15.94 15.01 14.08 23.38 0.0930 
3.Ethy1.3.methylpentaneb ___ -- _ - -- - - - - - -- - - -- -- - -- - - -- -- ---- ---- 22.91 21.99 21.54 21.08 20.16 L9.24 18.33 17.41 16.49 15.57 14.65 23.83 0.09179 
2,2,3.Trimethylpentaneb ________________________________ -------- 21.57 20.67 20.22 19.77 18.88 L7.99 17.09 16.20 15.30 14.40 13.51 22.46 0.08950 
2,2,4.Trimethylpentane b __________ - _____________________ ------_. 19.67 18.77 18.23 17.89 17.00 16.11 15.23 14.34 13.45 12.56 11.68 20.55 0.08876 
2,3,3-Trirnethylpentane b _______________________________ ----~---- 22.48 21.57 21.]2 20.66 19.76 18.85 17.94 17.03 16.13 15.21 14.30 23.39 0;09086 
2,3,4-Tritnethylpentaneb _________________________________ ------- 22.07 21.16 20.70 20.24 19.32 18.41 17.49 16.Sa 15.66 14.74 13.83 22.99 0.09165 
2,2,3-Tritnethylbutaned _________________________________ -------- 19.73 18.75 18.27 17.78 16.81 15.84 14.86 13.89 12.92 11.95 ------- 20.70 0.09726 
3.Ethy1.2.methylhexaneb __ -- __ -- __ - _ - - --- _ - -- -- - -- --------- -- - -- 23.73 22.80 22.34 21.87 20.94 20.01 19.08 ----_ ... -------- ------- ------- 20.66 0.0930 

--- .. - .. ----

Surface tension Least squares 
constants 

Compound 

10° 20° 25° 300 40° 50° I 60°C a b 

"Wi 1---1 

4.Ethyl-2.tnethylhexane _________________________________ -- - -- - - --- - - -- - - -- - - -- --- - --- - - -- - - - -_ 22. 75 1 21.80 21.32 20.85 19.90 18.95 18.00 23.70 0.0946 
3.Ethyl.3-methylhexane ______________ A __________________ - - - _ -- __ -- - - - -.- ---- -- --- - - - -- - - -- -- --_ 24.19 23.25 22.77 22.30 21.36 20.41 19.47 25.14 0.0946 
4-Ethy1-3.methylhexane _____________________________ -_ - - -- - - -- ---- - -- - - _ - - -- -- -- - - - -- - - - - ___ -_ 24.21 23.27 22.80 22.34 21.40 20.47 19.53 25.14 0.09344 
2,2,3.Trirnethylhexane ___________ - ______________________ -------------- _______________________ 22.77 21.87 21.42 20 .. 97 20.07 19.17 18.27 23.67 0.09005 
2,2,4-Tritnethylhexane _________________________________ ---------.----- _______________________ 21.35 20.51 20.09 19.67 18.83 18.00 17.16 22.19 I 0.08388 
2,2, 5.Trimethylhexarie _____________________ - ______ ---. __ .,:, - - _ - - _ - ~ ----- - _____________ -- __ -- _____ 20.91 20.03 19.59 19.15 18.28 17.40 16.52 21.79 0.0878~ 
2,3,3.Trirnethylhexane _______________________________________________________________________ 23.31 2~.40 21.95 21.50 20.59 19.69 18.78 24.21 0.09048 
2,3 ,4.Trirnethylhexane ___________ - _____________________ - -- __ - ______________ . __________________ 23.73 22.80 22.33 21.87 20.94 20.01 19.08 24.66 0.09308 
2,3 ,5.Trimethylhexane ______________ ~ _______________ . _____ -- _________________ .": _________________ 22.15 21.27 20.82 20.3B 19.50 18.61 17.72 23.04 0.08860 
2,4,4-Trintethylhexane ____________ -___________________________________________________________ 22.00 21.17 20.75 20.33 19.49 18.66 17.82 22.84 0.08363 3,3,4.Trintethylhexane ________________________ . _________ --- ___________________________________ 24.23 23.27 22.79 22.31 21.35 20.39 19.44 25.19 0.09591 
3 ,3.Diethylpentane _______________ -_________________________ - ____ . _____________ - _ - - __ - - __ - - --_ 24.76 23.75 23.29 22.83 21.91 21.00 20.08 25.5.8 0.09165 
3.Ethy1-2 ,2.dimethylpentane ____________ ' ___________________ ..: ___________________ - - - - -- - - -- -- --- 23.34 22.39 21.92 21.45 20.51 19.56 18.62 24.28 0.0944 
3.Ethy].2, 3-dimethylpentane _______________________________ . __________________________________ 24.81 23.87 23.40 22.91- 22.00 21.07 20.14 25.74 0.09343 
3.Ethy]-2, 4.dirnethylpentane_ _ _ _ __ _ __ _ _ _ _ __ _____ __________ ___ __ ____ __ __ _ _ __ __ __ __ _ _____ _ _ ___ _ _ 23.76 22.81 22.34 21.87 20.93 19.98 19.04 24.70 0.0944 
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Compound 

2,2,3,3-Tetramethylpentane d ____________________________ --------

2,2,3, 4-Tetramethylpentaned ____________________________________ 

2,2 ,4,4-Tetrametbylpentaned ____________________________________ 

2,3,3 ,4-Tetrametbylpentaned ____________________________________ 

2,7 -Dimethyloctanl!e ____________________________________________ 
4, S-Dimethyloctanl! e ____________________________________________ 

II-Decyldocosane f _____________________________________ ------.--

--------~--. - ----

~ Ref. [91J (Capillary Rise Method-A) (±0.10). 
b Ref. [I}. 
e Ref. [174] (Marimulll Bubble Pressure-A) (±O.lS). 

--

TABLE SLi Paraffins-Co~tinued 

10° 20° 25° 

------
24.28 23.38 22.94 
22.85 21.98 21.55 
21.28 20.37 19.92 
24.18 23.31 22.88 
23.39 22.49 22.04 
24.29 23.41 22.98 

- ------ 30.2 

Surface tension 

30° 40° 50° 60" 70° 80° 90° 

---------------------
22.49 21.60 20.70 19.81 ------- - -_ .... _-- -------
21.12 20.25 19.39 . 18.S3 ------- ------- -------
19.46 18.55 17.64 16.74 ------- - ... -_ .... _- -------
22.44 21.S8 20.72 19.85 ------- ------- -------
21.60 20.70 19.81 18.92 18.02 17.13 16.23 
22.54, 21.67 20.79 19.92 19.05 18.18 17.30 
29.4 28.6 27.8 27.0 26.2 25.4 24.6 

d Ref"'[182] (Maximum Bubble Pressure-A) (±0.15). 
e Ref. [238] (Capilb.ry Rise Method·A) (±O.lO). 
f Ref. [124] (Capillary Rise Method-A) (±0.20). 

Least squares 
constants 

100°C a b 

--_ .... _-- 2S.17 0.08933 
--_ ..... _..!.- 23.71 0.08633 
------ .... 22.19 0.09091 
------- 25.04- 0.08645 
15.34 24.23 0.08941 
16.43 25.15 0.0873 

31.8 0.0800 

- - ------------, ~ 
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Compound 

10° 20° 30° 

------
Pentane ________ 17.15 16.05 14.94 
Hexane ________ 19.42 18.40 17.38 
Heptaue _______ 21.12 20.14 19.17 
()ctanc _________ 22.57 21.62 20.67 
Nonane ________ 23.79 22.85 21.92 
])ecane _________ 24.75 23.83 22.91 
Undecane ___ .. __ 25.56 24.66 23.76 
])odeeane ______ 26.24 25.35 24.47 
Tridecane ______ 26.86 25.99 25.11 
TetradecantL ___ 27.43 26.56 25.69 
Pentadecane ____ ------- 27.07 26.21 
I1exadecane _____ ,_ 27.47 26.62 
Heptadecane ____ ------- - ,- 27.06 
()ctadecancL ____ ------- ------- 27.45 
N onadecane a. ___ ------- 28.59 27.75 
Eieosane& ______ ------- 28.87 28.04 

Compound 

70° 80° goo 

40° 

JOSEPH J. JASPER 

TABLE 51.4. Normal paraffins [U2] 

(Capillary Rise Method.Nz) 

Surfaee tension (±0.10) 

50° 60° 70° 80° 900 1000 110° 

------------------------
------- ------- ------- ------- ------- ------- ------- -------
16.36 15.34 14.32 ------- ----- ... - ------- ------- -------
18.18 17.20 16.22 15.24 14.26 13.28 ------- -------
19.71 18.77 17.81 16.86 15.91 14.96 14.01 13.06 
20.98 20.05 19.12 18.18 17.24 16.31 15.37 14.44 
21.99 21.07 20.15 19.23 18.31 17.39 16.47 15.55 
22.86 21.96 21.05 20.15 19.25 18.35 17.45 16.55 
23.58 22.70 21.81 20.93 20.05 19.16 18.28 17.39 
24.24 23.37 22.50 21.63 20.75 19.88 19.01 18.14 
24.82 23.96 23.09 22.22 21.35 20.48 19.61 18.74 
25.35 24.50 23.M 22.78 21.93 21.07 20.21 19.36 
25.76 24.91 24.06 23.20 22.35 21.49 20.64 19.79 
26.22 25.38 24.52 23.68 22.83 21.99 21.14 20.29 
26.61 25.77 24.92 24.08 23.24 22.39 21.55 20.71 
26.91 26.07 25.24 24.40 23.56 22.73 21.89 21.05 
27.21 26.38 25.54 24.71 23.88 23.04 22.21 21.38 

TABLE 51.4. Normal paraffins [112]-Continued 

$urface tension (:1:0.12) 

1000 noo 1200 130° 140° 1500 160° 180°C 

Least squares 
constants 

120°C a b 

---------
------- 18.25 0.11021 
------- 20.44 0.1022 
------- 22.10 0.0980 
12.11 23.52 0.09509 
13.50 24.72 0.09347 
14.63 25.67 0.09197 
15.65 26.46 0.09010 
16.51 27.12 0.08843 
17.27 27.73 0.08719 
17.87 28.30 0.08688 
18.5.0 28.78 0.08565 
18.93 29.18 0.08540 
19.45 29.60 0.08460 
19.87 29.98 0.08428 
20.21 30.26 0.08373 
20.54 30.54 0.08329 

Uast squares 
~onstants 

(1''"( 

a b 

~. ._ 26.33 25.59 24.86 24.13 23.39 22.66 21 .. 93 21.20 20.46 19.73 18.26 31.46 0.07332 :1:0.05 
Hexacontane b i_ i- 24.48 23.90 23.31 

II, Ref. [1]. 

22.73 22.15 21.57 20.40 30.89 

b Ref. [191] (Capillarx Rise Method~A). 
.'$ 

0.05827 ±0.02 
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Compound 

20° 30° 

Ditolylmethane a ___________ ;. _________ 36.42 35.56 
Dicumenylmethane ___________________ 33.05 32.28 

- -- - ---

a Mixture of isomers. 

TABI,E 52. Hydrocarbons from diphenylmethane [53J 

(Maximum Bubble Pressure-A) 
----

Surface tension (±0.2) 

~I~ 40° 700 80° 90° 1000 1500 

I----

34.70 33.84 32.98 32.12 31.25 30.39 29.53 25.23 
31.51 30.74 29.97 29.20 28.43 27.66 26.89 23 JJ4 

-

---- ----

Least squOlres 
constants 

2000 250°C a b 

20.93 16.62 38".14 0.08607 
19.20 15.35 134.59 0.07697 

- -

--

(j'Y Avg. %' 
error 

--
±0.27 0.26 
±0.27 0.35 

- [ --
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TABLE 53. Inorganic sulfur compounds 

Surface tension Least squares 
constants 

Compound tT-y 

10° 20° 30° 40° 50° 60° 70°C a b 

------------------
Carhon disulfide & ____________ - _______________ 33.81 32.32 30.84 29.35 27.87 ------- ------- 35.29 0.1484 ±0.02 
Thionyl bromideb _______________ --- ________ -- 45.53 44.78 44.03 43.28 42.53 41.78 ------- 46.28 0.0750 --------

a Ref. [177,261] (Capillary Rise Method-A) (±0.3). b Ref. [147] (Capillary Rise Method). 

TABLE 54. The ionones and derivatives [158] 

(Cap. Rise-A) 
." 

Surface tension (±0.10) Least squares 
constants 

Compound tT., 

I 
10° 20° 30° 40° 50° 60° . 70°C a b 

------
a-Ionone ____________________________________ 33.15 '32.20 31.25 30.30 29.35 28.41 27.46 34.10 0.0949 ±O.OI 
~-Ionone------------------------------------ 34.41 33.46 32.51 31.56 30.61 29.66 28.71 35.36 0.09497 ±0.09 
3-Methyl-4-(2,6,6-tcimethyI-2-cyclohexen-l-yl). 

3-huten-2-one ______________________________ 
33.13 32.17 31.20 30.24 29.28 28.32 27.36 34.09 0.0962 ±O.OI 

4-(2,2,6-Trimethylcyclohexyl)-
2-butanol _____ ~ ____________________________ 31.43 30.57 29.71 28.85 27.99 27.14 26.28 32.29 0.0859 ±0.01 

3-Methyl-4-(2,2,6-trimethyleyclohexyl)-
2-butanol __________________________________ 

32.11 31.26 30.40 29.55 28.69 27.83 26.98 32.97 0.0856 ±0.04 
4-(2,6,6-Trimethyl-2-cyclohexen-1-yl)-2-hutanol __________________________________ 

31.72 30.89 30.07 29.24 28,42 27.60 26.77 32.54 0.0824 ±O.Ol 
4,.(2,6,6-Trimethyl-l-cyclohexen-l-yl)-

2-butanol __________________________________ 32.55 31.68 30.81 29.94 29.07 28.20 27.33 33.42 0.0870 ±0.01 
3-Methyl-4-(2 ,6, 6.trimethyl-2-cyelohexen-l.yl). 

2-butanol ____________ :- _____________________ 31.41 30.63 29.85 29.07 28.29 27.52 26.74 32.19 0.0779 ±O.Ol 
4-(2,6,6-Trimethyl-2-cyclohexen-l-yl)-

2-hutanol acetate ___________________________ 30.52 29.59 28.67 27.75 26.82 25.90 24.98 31.44 0.0923 ±O.Ol 
4-(2,6,6-Trimethyl-l-cyclohexen-1-yl). 

2-butanol actate ___________________________ 30.55 29.67 28.80 27.92 27.04 26.16 25.28 31.43 0.0878 ±0.01 
3-Methyl-4.(2, 6, 6-trimethyl-2-cyclohexen-I-yl)-

2-hutanol acetate ________________ ;,. __________ 30.39 29.47 28.54 27.62 26.69 25.77 24.84 31.32 0.0925 ±O.OI 

J. Phys. Chem. Ref. Data, Vol. 1, No.4, 1972 



SURFACE TENSION OF LIQUIDS 

TABLE 55. Isomers of chlorododecane [701 

(Maximum Bubble Pressure-A) 

Surface tension (±0.1) 

Compound 

20° 30° 40° 50° 60° 

-------~-------

l-Chlorododecane ________ ~ _______ - _____ - - - -- - __ - _ - - -- 29.87 28.82 27.87 27.02 
2-Chlorododecane _____________________________________ 28.62 27.70 26.88 25.99 
3-Chlorododecanc _____________________________________ 28.58 27.59 26.72 25.78 
4-Chlorododccane _______________________ - _ - _ - - ______ -_ 28.01 27.30 26.37 25.45 
5-Chlorododecanc _____________________________________ 28.08 27.20 26.19 25.41 
6-Chlorododecane __________ • __________________________ 27.94 27.08 26.23 25.25 

TABLE 56. Isoxazole and derivatives [2081 

(Maximum Bubble Pressure-A) . 

26.05 
25.03 
25.02 
24.59 
24.57 
24.37 

Surface tension C±0.15) 

Compound 

10° 20° 30° 40° 

---

Isoxazole ___________________________________________ 37.42 35.95 34.49 
3-Methylisoxazole ___________ - _ - _ -- - __________________ 36.35 35.13 33.91 
5-Methylisoxazole ____________________________________ 34.38 33.12 31.86 
3 ,4-Dimethylisoxazole - - - ____________________________ 36.85 35.76 34.66 
3 ,5-Dimethylisoxazole:.. ________________________ .:: _____ 34.10 32.89 31.69 
4 ,5-Dimethylisoxazolc _______________________________ 33.91 32.81 31.72 
3 ,4 ,5-Trimethylisoxazole _____________________________ 34.77 33.56 32.35 

TABLE 57.1. Azodiformates [251] 

(Maximum Bubble Pressure.A) 

Surface tension (±0.1) 

Azodiformate 

15° 20° 25° 30° 40° 50° 60° 

---------------

Ethyl _________________ 33.87 33.33 32.80 32.27 31.21 30.14 29.08 
Propyl ________________ 32.64 32.14 31.63 31.13 30.12 29.09 28.11 
Butyl _________________ 31.81 31.36 30.91 30.46 29.57 28.67 27.77 

33.02 
32.69 
30.60 
33.57 
30.48 
30.62 
31.14 

70° 

---

28.02 
27.10 
26.88 

50° 

31.56 
31.47 
29.34 
32.47 
29.27 
29.53 
29.93 

80° 

---

26.96 
26.09 
25.98 

70° 

---

25.17 
24.07 
24.19 
23.81 
23.71 
23.60 

60°C 

30.10 
30.26 
28.09 
31.38 
28.06 
28.44 
28.72 

90°C 

25.89 
25.09 
25.09 

917 

I---east squares 
constants 

80°C a b 

---

24.47 31.56 0.0904 
23.23 30.45 0.0903 
23.22 30.26 0.0878 
22.94 29.47 0.0856 
22.86 29.76 0.0866 
22.75 29.67 0.0871 

Least squares 
constants 

IT"( 

a b 

38.88 0.1464 ±O.10 
37.57 0.1219 ±O.03 
35.64 0.1259 ±O.Ol 
37.95 0.1095 ±O.03 
35.31 0.1208 ±O.04 
35.00 0.1094 ±O.OI 
35.98 0.1210 ±O.02 

Least squares 
constants 

0',,( 

a b 

35.46 0.1063 ±0.06 
34.15 0.1007 ±0.13 
33.15 0.0896 ±O.ll 

J. Phys. Chem. Ref. Data, Vol. 1, No.4, 1972 
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TABLE 57.2. Oximes 

Surface tension (±0.1) Least squares 
constants 

Oxime 

15° 20° 25° 30° 40° 50° 60° 70° 80° 90°C a b 

---------------------
Acetaldehyde 11. __________ 32.53 31.96 31.39 30.83 29.69 28.56 27.43 ------- ------- ------- 34.23 0.1134 
Propionaldehyde 11. _______ 30.35 29.B2 29.29 2B.76 27.70 26.64 25.59 ------- ------- ------- 31.94 0.1059 
Butyraldehyde a ________ 29.37 28.90 28.44 27.98 27.06 26.13 25.18 24.27 23.37 22.44 30.75 0.0923 
2-Butanone" ___________ 30.36 29.B5 29.33 2B.82 27.BO 26.78 25.76 24.74 23.71 26.69 31.89 0.1022 
2-Pentanone a __________ 29.37 28.90 28.44 27.97 27.04 26.10 25.17 24.24 23-.31 22.37 30.77 0.0933 
3-Pentanone a __________ ------- ------- 28.70 28.21 27.25 26.28 25.32 24.35 23.39 22.42 31.11 0.0965 
3-IIoxanonc~ ___________ 29.16 28.70 28.25 27.80 26.89 25.98 25.07 21.16 23.26 22.35 30.52 0.0908 
4-Heptanone 11. __________ 2B.36· 27.93 27.50 27.06 26.20 25.33 24.47 23.60 22.74 21.87 29.66 0.0865 

Surface tension (±0.4) Least squares 
constants 

Oxime 

20° 30° 40° 50° 60° 70° BO° 90° 100°C a b 

----------------~----
Acetone b _____________________ 29.26 28.28 27.30 26.32 25.34 24.35 23.37 22.41 21.42 31.23 0.09825 
Isovaleraldehyde b _____________ 26.~8 25.45 24.72 23.89 23.05 22.2~ 21.39 20.55 19.72 28.05 0.08329 
4-Methyl-3-penten-2-one b ______ 30.B4 29.95 29.06 28.17 27.28 26.40 25.51 24.62 23.73 32.62 0.08892 
I1eptanalb ____________________ 28.01 27.27 26.52 25.78 25.03 124.29 23.55 22.BO 22.06 29.50 0.07442 

a Ref. [2511 (Maximum Bubble Pressure-A). b Ref. [46aJ (Capillary Rise-A). 

Ketazine 

15° 20° 

---
Acetone _______________ 27.22 26.67 
2-Butanone ____________ 27.06 26.58 
2-Pentanone ___________ 27.48 27.01 
3-Pentanone ___________ 27.14 26.66 
3-IIexanone __ ---------- 27.05· 26.61 
4-I1eptanone ___________ 27.00 26.57 

J. Phys. Chem. Ref. Data, Vol. 1, No.4, 1972 

25° 

TABLE 57.3. Azines of ketones [251J 

(Maximum Bubhle Pressure Method) 

Surface tension (±O.l) 

30° 40° 50° 60° 70° 

------------------

26.13 25.58 24.49 23.40 22.32 -------
26.09 25.61 24.64 23.67 22.71 21.74 
26.58 26.06 25.11 24.16 23.21 22.26 
26.19 25.72 24.77 . 23.82 22.87 21.92 
26.17 25.73 24.85 23.97 23.10 22.22 
26.13 25.70 24.84 23.98 23.12 22.26 

Least squares -
cuu:;l<tullS 

80° 90°C a b 

------

------- ------- 28.85 0.1089 
20.77 19.81 28.51 0.0967 
21.32 20.37 28.90 0.0948 
20.98 20.03 28.56 0.0948 
21.34 ------- 28.37 0.0879 
21.29 21.53 28.29 0.0862 

0"", 

±0.1O 
±0.O8 
±0.O4 
±0.O6 
±0.13 
±0.O8 
±0.O6 
±0.09 

0",,( 

±0.05 
±0.08 
±0.34 
±0.05 

0",,( 

±0.O6 
±0.08 
±0.04 
±0.12 
±0.03 
±0.1l 
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TABLE 58.1. Aromatic k~tones 
---_ .•. __ . -- -----------

Compound 

20° 40° 

------
2-I1ydroxyacetophenone b ________________________ 41.94 39.61 
4-I1ydroxyacetophenone b ________________________ ------- -------
3-Methyl-2 ,4-pentanedione" _____________________ ------- 30.91 
1, 5-Diphenylpentanetrione a _____________________ ------- -------
4-Phenyl-3-buten-2-one f _________________________ ------- -------Benzophenoned ___________________ ~ _____________ 44.05 41.80 
2,2,4,4-Tetrachlorobenzophenone e _______________ ------- -------
3,3 ,4,4-Tetrachlorobenzophenone e _______________ ---- .... -- -------
I-Phenyl-l-penten-3-one f ________________________ ------- -------

-- .. --

a Ref. [189] (Capillary Rise Method-A) (±0.2). 
b Ref. [27] (Maximum Bubble Pressure-A) (±0.2). 
"Ref. [261] (Capillary Rise Method-A) (±0.4). 

60° 80° 100° 

---------

37.28 34.95 32.62 
------- ------- -------
28.84 26.78 24.72 

------- ------- -------
39.93 37.78 35.63 
39.54 37.29 35.03 

------- ------- -------
------- ------- -------
38.34 36.24 34.14 

Surface tension 

HO° 120° 130° 150Q 1700 20(jo 220°C 

---._--------------

31.45 30.29 29.12 26.19 24.46 20.97 -------
~------

40.93 40.04 38.26 36.47 33.80 -------
23.69 22.66 ------- ------- ------~ ------- -------
34.07 33.16 32.26 30.44 28.63 ------- -------
34.55 33.48 32.40 30.25 28.10 24.87 22.72 
33.90. 32.77 ------- ------- -_ .... ---- ------- -------

------- ------- ------- 31.62 30.55 28.95 27.88 
------- ------- ----_ .... - 35.39 33.64 31.01 29.26 
33.09 .32.04 30.99 28.88 26.78 23.63 

d Ref. [255] (Capil1ary Rise Method-V) (±0.4). 
e Ref. [l08] (Maximum Buhble Pressure-N 2) (±2.0). 
f R~f. [711 (Capillary Rise Method-A) (±LS). 

Least squares 
constants 

a b 

44.27 0.H65 
51.62 0.08909 
35.03 0.1031 
44.04 0.09065 
46.39 0.1076 
46.31 0.1l28 
39.64 0.05346 
48.54 0.08764 
44.65 0.1051 

0"1 

±0.09 
±0.20 
±0.02 
±0.20 
±0,14 
±0,02 
±0,13 
±0,07 
±O,lO 
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TABLE 58.2. Aliphatic ketones [163] 

(Maximum Bubhle Pressure Method-A) 

Surface tension (±O.IO) 

Compound 

25° 30° 35° 

2-Butanone ______ - ____________ : ____ -_ -___ - _______ - __________ 23.96 23.40 22.84 2-Pentanone ________________________________________________ 
23.26 22 :"93 22.60 2·11exanone ________________________________________________ 
25.45 24.90 24.36 2-11eptanone _____________ - __________________________________ 26.12 25.59 25.06 

3-Pentallone ________________________________________________ 24.74 24.22 23.70 
3-Hexanone ________________________ . _______________________ 25.04 24.50 23.96 
!l 'D. 25.70 25.20 24.69 
~.(),...;14nonA -26.19 25.70 25.22 
4.11eptanone ______________________ . ________________ . ________ 25.46 24.93 24.40 
4-0ctanone ______ - ___________________ - ______________________ 25.72 25.29 24.86 
4-Nonanone .. __________ ;. ___________________________________ 26.28 25.80 25.32 
5·Nonanone ____________________________ . _______________ . ___ 26.28 25.79 25.31 
5·Decanone __________ . ___ . _________________________________ 26.38 26.13 25.88 
6·l1ndecanone ______________________________________________ 27.12 26.64 26.16 
Acetone a ______________________________________________ ----- 24.02 22.90 22.34 

a Ref. [401 (±O.IS). 

TABLE 58.S. Miscellaneous ketones [41J 

(Capillary Rise Method-A) 

Surface tension (±0.1) 

Compound 

20° 30° 40° 50° 60° 

2·Nonanone __________________________________ 
26.39 25.60 24.80 24.01 23.22 3-Nonanone __________________________________ 
27.43 26.49 25.54 24.59 23.64 

3-Decanone _______ -- __________________________ 27.82 26.93 26.05 25.16 24.27 
1.Phenyl-2-propanone __________________________ 38.00 36.88 35.75 34.62 33.49 
1.Phenyl-2-hutanone ___________________________ 36.57 35.52 34.46 33.41 32.36 
I.Phenyl.2.pentanone ___________________ ~ ______ 34.91 33.91 32.90 31.89 30.88 
1.Phenyl.2-hut.anone ___________________________ 37.94 36.87 35.80 34.73 33.67 
I.Phenyl-3-pentanone __________________________ 36.52 35.51 34.50 33.48 32.471 
I.Phenyl-3-hexanone ___________________________ 34.83 33.85 32.88 31.90 30.93 
Acetophenone _________________________________ 39.61 38.46 37.30 36.15 35.00 
Propiophenone _______________________________ ._ 37.37 36.30 35.23 34.16 33.09 Butyrophenone _______________________________ 

35.49 34.54 33.58 32.62 31.6() 

......... A 107") 

40° 45° 

22.28 21.72 
22.28 21.94 
23.81 23.27 
24.53 24.01 
23.17 22.65 
23.42 22.88 
24.18 23.67 
24.73 24.25 
23.87 23.34 
24.43 24.00 
24.84 24.36 
24.82 24.33 
25.63 25.39 
25.68 25.20 
21.78 21.22 

70° 85°C 

22.42 21.23 
22.69 21.27 
23.3~ 22.06 
32.36 30.67 
31~30 29.72 
29.87 28.36 
32.60 31.00 
31.46 29.95 
29.95 28.49 
33.84 32.11 
32.02 30.41 
3U.70 29.27 

50°C 

21.16 
21.62 
22.72 
23.48 
22.12 
22.33 
23.16 
23.76 
22.81 
23.57 
23.88 
23.84-
25.13 
24.72 
20.66 

Least squares 
constants 

a b 

26.77 0.1122 
24.89 0.0654,7 
28.18 0.1092 
28.76 0,10564 
27.36 0,1047 
27.75 0,1083 
28.24 0,1015 
28.61 0,09696 
28.11 0,1060 
27.88 0.08625 
28.68 0.096 
28.72 0.0975 
27.62 0.04971 
29.52 0.096 
26.26 0.112 

Least squares 

/ 0''1 

I 
a b 

--

27.98 0.0794 ±0.13 
29.33 0.0948 .:1:0.07 
29 .. 59 0.0886 ±0.03 
40.26 0.1128 ±0.04 
38.68 0.1054 ±0.04 
36.93 0.1008 ±0.06 
40.07 0.1067 ±O.04 
38.54 0.1011 ±O.09 
36.78 0.0975 ±0.09 
41.92 0.1154 ±0.06 
39.51 0.1070 ±0.O6 
37.41 0.0958 ±O.ll 



169° 172° 174° 

32.97 30.82 30.04 

141.2° 158.3° 159.8° 164.2° 

------------

31.5 29.8 29.7 29.2 

123.0° 125.4° 127.10 130.5° 

------------
26.6 26.8 27.1 27.3 

!i.0 100 l!i.° 9.00 

SURFACE TENSION OF LIQUIDS 

TABLE 59.1. Azine of anisaldehyde [59] 

(Horizontal Capillary Pressure-A) 

Surface tension (±O.IS) . (transition temperature 180.5 °C) 

921 

176° 178° 179° 179.5° 180° 181.5° 183.5° 186° 189° 194° 199° 204°C 

---------------------------
29.34 29.65 29.90 30.23 30.50 30.38 30.03 30.09 29.75 29.25 28.85 28.42 

TABLE 59.2. 4,4'-Azoxydiphenetole [1961 

(Ring Detachment-A) 

Surface tension (±0.10) (transition temperature 168.3°-168.6 DC) 

166.8° 168.3° 168.5° 168.6° 168.8° 169.8° 170.7° 172.2° 174.7° 

--------------------_. ------

29.1 28.8 28.8 28.8 28.8 28.8 28.6 28.5 28.3 

TABLE .59.3. Ethyl. 4,4'-azoxydihenzoate [1961 

(isotropic phase) 

(Ring Detachment-A) 

Sudacc: l.eulSioll (±O.10) (tnt1l~hjoll tClllpe.l"ature 122.0 °C) 

135.0° 140.0° 146.3° 149.7° 155.0° 160.20 166.5° 170.8° 177.2° 

---------------------------

27.3 27.4 27.6 27.7 27.7 27.6 27.6 27.6 27.3 

TABLE 60. Mercury 

Surfa.ce tension (::62.0) 

9.5 0 30° 35° 40° 50° 60° gOo 100° 1500 

181.9° 190.8° 198.0 °C 

----------
27.6 27.0 26.4 

181.0° 191.4° 200.7°C 

---

27.1 26.5 25.9 

Least squares 

constants 

200°C a b 

489.6 488.6 487.5 486.5 485.5 484.5 483.4 482.4 480.4 478.3 474.2 470.1 459.9 449.6 490.6 0.2049 

Ref. (1841 (Sessile Drop-V), Ref. [123] (Sessile Drop-V). 
Ref. [18] (Maximum Buhble Pressure.C02). 

J. Phys. Chem. Ref. Data, Vol. 1, No.4, 1972 
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TABLE 61.1. Alkyl I-naphthoates and 2-naphthoates [4] 

(Maximum Bubble Pressure Method-A) 

Surface tension (±0.20) 

Alkyl I-naphthoates 

MetbyI ______________________________________________ 44.09 41.99 39.90 37.28 
Ethyl _______________________________________________ 

41.37 39.19 37.00 34.28 
Propyl ______________________________________________ 39.60 37.71 35.81 33.44 
B utyl ____________________________________ - ___ - ______ 38.18 36.44 34.69 32.51 
Pentyl _______________________________ -- -_ - - - _ -- - - - -- 37.20 35.44 33.67 31.47 
IIexyl _______________________________________________ 

36.58 34.92 33.25 31.18 
lIeptyl ______________________________________________ 35.87 34.28 32.70 30.72 

Surface tension (±0.20) 

Alkyl 2-naphthoates 

20° 40° 60° 85°C 

Ethyl _______________________________________________ 
41.64 39.43 37.23 34.47 

Propyl ___________________ ..: __________________________ 38.59 36.96 35.33 33.29 
Buiyl ___________ .:. _______ .,- ________________________ -: __ 

--------- 36.21 34.41 32.16 Pentyl ______________________________________________ 
37.20 35.51 33":"81, 31.69 liexyl _______________________________________________ 
36.79 35.14 33.50 31.44 

Heptyl ______________________________________________ --_ ... - ... _-- 34.66 33.08 31.10 

TABLE 61.2. Alkyl I-naphthaleneacetates and 2-naphthaleneacetates [4] 

(Maximum Buhble Pressure-A) 

Surface tension (±0.2)-',l? 

Alkyll-naphthaleneacetates 

85°C 

Methyl ______________________________________________ 45.H 43.00 40.85 38.18 
Ethyl _______________________________________________ 41.09 39.01 36.92 34.32 
Propyl __________________ • ___________________________ 38.88 36.96 35.06 32.65 
Butyl _______________________________________________ 37.61 35.80 33.99 31.73 
Pentyl _____________________________________ ' _________ 36.34 34.63 32.92 30.78 
Hexyl __ .. ____________________________________________ 35.79 34.15 32.51 30.46 
Heptyl ___________________ . ___________________________ 35.18 33.60 32.01 30.03 

Least squares 
constants 

a b 

46.18 0.1047 
43.55 0.1091 
41.50 0.0948 
39.93 0.0873 
38.96 0.0881 
38.24 0.0831 
37.45 0.0792 

Least squares 
constants 

a b 

43.85 0.1104 
40.22 0.0815 
39.81 0.0900 
38.90 0.0848 
38.44 0.0824 
37.83 0.0792 

Least squares 
constants 

a b 

47.28 0.1071 
43.17 0.1041 
40.80 0.0959 
39.42 0.0905 
38.05 0.0855 
37.43 0.0820 
36.77 0.0793 

±0.06 
±0.03 
±0.10 
±0.09 
±0.03 
±0.07 
±0.O3 

±0.11 
±0.34 
±0.05 
±0.06 
±0.03 
±0.21 

±0.06 
±0.05 
±0.02 
±0.05 
±0.04 
±O.12 
±O.O6 



SURFACE TENSION OF LIQUIDS 

TABLE 61.2. Alkyl1-naphthaleneacetates and2-naphthaleneacetates [4]-Continued 

(Maximum Bubble Pressure-A) 

Surface tension (±0.2) 

Alkyl 2-naphthaleneacetates 

20° 40° 60° 

Methyl ______________________________________________ 43.85 41.45 39.04 Ethyl _______________________________________________ 40.67 38.66 36.65 Propyl ______________________________________________ 38.81 36.89 34.98 
Butyl ______________ . _________________________________ 37.75 35.97 34.18 Pentyl _________________________ ~ ____________________ 37.04 35.37 33.70 
IIexyl __________________________________________ ~ ____ 36.22 34.64 33.05 IIeptyl ______________________________________________ 35.69 34.09 32.49 

TABLE 61.3. Alkyl I-naphthyl ketones [4] 

(Maximum Bubble Pressure-A) 

Surface tension- (±0.2) 

Alkyl I-naphthyl ketones 

20° 40° 60° 

l-Acetonaphthone ____________________________________ 46.16 43.97 41.79 
I-Propionaphthone ___________________________________ 43.49 41.42 39.34 Propyl ______________________________________________ 41.45 39.64 37.84 
Butyl ______________________________ ~---------------- 39.31 37.73 36.16 Pentyl ______________________________________________ 38.56 36.94 35.33 IIexyl ________ ~ ______________________________________ 36.47 34.90 33.32-lIeptyl ______________________________________________ 36.77 35.31 33.85 

85°C 

36.03 
34.14 
32.59 
31.95 
31.61 
31.08 
30.40 

85°C 

39.06 
36.75 
35.58 
34.19 
33.31 
31.36 
32.02 

TABLE 61.4. Alkylnaphthalenes, vinylnaphthalene, and naphthalene [4J 

(Maximum Bubble Pressure-A) 

Surface tension (±0.2) 

l-Alkylnaphthalenes 

20° 40° 60° 85°C 

Ethyl ________ ~-------------------------------------- 38.47 36.44 34.42 31.88 Propyl ______________________________________________ 36.70 34.85 32.99 30.68 
Butyl _______________________________________________ 

35.69 33.91 32.12 29.90 Pentyl ______________________________________________ 35.18 33.35 31.51 29.22 IIexyl _______________________________________________ 35.06 33.18 31.31 28.96 
lIeptyl ______________________________________________ 34.59 32.94 31.30 29.24 
Octyl ____________________________ .------------------ 34.23 32.67 31.10 29.14 

Least squares 
constants 

a b 

46.26 0.1203 
42.68 0.1005 
40.72 0.0957 
39.54 0.0893 
38.71 0.0835 
37.80 0.0791 
37.29 0.0800 

Least squares 
constants 

a b 

48.34 0.1092 
45.57 0.1038 
43.25 0.0902 
40.88 0.0787 
40.17 0.0807 

- 38.04 0.0786 
38.23 0.0730 

Least squares 
constants 

a b 

40.50 0.1014 
38.55 0.0926 
37.47 0.0891 
37.02 0.0918 
36.94 0.0939 
36.24 0.0824 
35.80 0.0783 

923 

±0.18 
±0.04 
±0.05 
±O.ll 
±0.15 
±0.06 
±0.05 

u., 

±0.12 
±0.07 
±0.13 
±0.12 
±0.14 
±0.07 
=1;0.06 

±0.04 
±0.11 
±0.02 
±0.06 
±O.ll 
±0.01 
±0.03 
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TABLE 61.4. AlkyInaphthaleues. vinylnaphthalene. and naphthalene l41-Continued 

Surface tension (±0.2) 

2-Alkylnaphthalenes 

20° 40° 60° 

---
Ethyl _______________________________________________ 

37.10 35.08 33.07 
.35.70 33.85 31.99 
35.32 33.58 31.83 

Pentyl ________ -------------------------------------- 34.58 32.93 31.21 

lIexyl ____ -----------~--:---------------------------- 33.95 32.33 . 30.72 

1000 1100 1200 

35.09 34.11 33.13 

900 100° 1200 

32.88 31.77 29.56 

J. Phys. Ch.em. Ref. Data, Vol. 1, No.4, 1972 

33.85 32.21 
33.68 32.09 

I-Vinylnaphthalene [451 

(Capillary Rise Method-A) 

30.56 
30.49 

Surface tension (±0.40) 

130° 

32.16 

140° 1600 

31.18 29.22 

Naphthalene [4~'.46J 

(Capillary Rise Method-V) 

1800 

27.27 

Surface tension (±1.0) 

1400 1600 1800 

27.34 25.13 22.91 

Least squares 
constants 

0',,( 

85°C a b 

30.54 39.12 0.1009 ±O.l1 
29.61 37.56 0.0928 ±O.OI 
29.66 37.06 0.0871 ±O.06 
29.21 36.23 0.0826 ±O.O3 
28.70 35.56 0.0807 ±O.OS 
28.51 35.49 0.0821 ±O.O5 
28.50 35.27 0.0796 ±O.OI 

Least squares 
constants 

200 °c a b 

25.31 44.87 0.0987 

Least squares 
constants 

200°C a b 

20.70 42.84 0.1107 



SURFACE TENSION OF LIQUIDS 

TABLE 61.5. cis- and trans-Decahydronaphthalene [199] 

(Capillary Rise Method-A) 

Temperature 
centigrade 

--30 __________________________ _ 
--20 ___________________ -_______ _ 
--10 ___________________________ -

0 __________________________ _ 
10 __________________________ _ 
20 __________________________ _ 
30 __________________________ _ 
40 __________________________ _ 
50 _______________________ ----
60 __________________________ _ 
70 __________________________ _ 
80 __________________________ _ 
90 __________________________ _ 

100 _________ ~ ________________ _ 
110 __________________________ _ 
120 __________________________ _ 
130 __________________________ _ 
140 __________________________ _ 
150 __________________________ _ 
160 __________________________ _ 

, 170 __________________________ _ 
180 __________________________ _ 

Surface tension (±0.4) 

cis 

38.02 
36.83 
35.65 
34.50 
33.36 
32.18 
31.01 
29.81 
28.63 
27.67 
26.82 
25.88 
24.95 
24.04 
23.14 
22.25 
21.38 
20.56 
19.76 
18 __ 89 
18.04 
17.18 

trans 

35.29 
34.14 
32.95 
31.91 
30.87 
29.89 
28.87 
27.81 
26.77 
25.82 
24.82 
23.95 
23.02 
22.02 
21.05 
20.22 
19.39 
18.65 
17.85 
16.98 
16.17 
15.44 

TABLE 61.6. Miscellaneous naphthalene compounds [41 

(Maximum Bubhle Pr~ssure-A) 

Surface tension (±0.2) 

Compound 

20° 40° 60° 85°C 

I-Fluoronaphthalene __________________________________ 38.21 36.05 33.88 31.17 
l-Chloronaphthalene ___________ '- ______________________ 42.05 39.98 37.91 35.32 
I-Bromonaphthalene . ~ ~ ~ ~ ~ _ ~ -- - . 44.40 42.37 40.33 37.79 
l-Iodonaphthalene ____________________________________ 47.15 44.96 42.76 40.02 
l~~aphthonitrile _____________________________________ 46.40 44.32 42.23 39.63 
1,2-Dimethylnaphthalene _____________________________ 39.24 37.26 35.28 32.81 
1,6-Dimethylnaphthalene _____________________________ 37.35 35.49 33.63 31.30 
I-Naphthalenecaetonitrile _____________________________ 48.95 46.89 44.84 42.27 
l-(Chloromethyl)naphthalene __________________________ 45.46 43.45 41.45 38.94 
I-Methoxynaphthalene ________________________________ 42.84 40.71 38.57 35.91 
2-Isopropylnaphthalene~~~~~ _____ ~ ____________________ 35.01 33.31 31.62 29.49 
2-tert-Butylnaphthalene _______________________________ 34.18 32.50 30.81 28.71 
1,2,3,4-Tetrahydronaphthalene ________________________ 33.64 31.73 29.83 27.44 

925 

Least squares 
~on~tantA 

(1""1 

a b 

40.38 0.1083 ±0.06 
44.12 0.1035 ±0.01 
4h.44 O. ]018 d:O.04 
49.35 0.1098 ±0.13 
48.48 0.1041 ±0.10 
41.22 0.0990 ±0.06 
39.21 0.0930 ±0.O6 
51.00 0.1027 ±0.04 
47.47 0.1004 ±0.O4 
44.97 0.1066 ±0.O7 
36.71 0.0849 d:O.15 
35.86 0.0841 :1:0.12 
35.55 0.0954 ±0.01 

J. Phys. Chem.Ref. Data, Vol. 1, No.4, 1972 



926 JOSEPH J. JASPER 

TABLE 62. Nitrobenzene and some nitro and halonitro derivatives 

(Maximum Bubble Pressure) 

Surface tension Least squares 
constants 

Compound 

40° 60° 80° 100° 120° 140° 160° 180° 200 °C a b 

---------------------
Nitrobenzene a _______ :- ________ 41.71 39.40 37.08 34.77 32.46 30.14 27.83 25.51 23.20 46.34 0.1157 
o-Dinitrobenzeneb -- ------ ___ -- ------- ------- ------- ------- 38.76 36.99 35.21 33.44 31.76 49.42 0.0888 
m-Dinitrobenzene b ____________ ------- ------- ------- 41.60 39.69 37.78 35.87 33.96 32.05 51.15 0.0955 
p-Dinitrobenzene b ________ : ____ ------- ------- ------- ------- 38.86· 37.24 35.63 34.01 32.40 48.54 0.0807 
m-Fluoronitrobenzene b _________ 35.98 34.08 32.19 30.30 28.41 26.52 24.62 22.73 20.84 39.76 0.0946 
p-Fluoronitrobenzene b _________ 36.57 34.44 32.32 30.19 28.06 25.94 23.81 21.69 19.56 40.82 0.1063 
o-Chloronitrobenzened _______ -- 43.42 41.07 38.73 ·36.39 34.05 31.71 29.36 27.02 ------- 48.10 0.1171 
m-Chloronitrobenzene d ----- __ -- 44.04 41.21 38.37 35.54 32.71 29.87 27.04 24.20 ------- 49.71 0.1417 
p .Chloronitrohenzene a _________ ------- ------- ------- 35.38 33.29 31.20 29.10 27.01 24.92 45.84 0.1046 
o-Bromonitrobenzened _________ ------- 42.77 40.68 38.59 36.50 34.41 32.33 30.24 ------- 49.03 0.1044. 
m-Bromonitrobenzened ----- __ -- ------- 42.83 40.36 37.88 35.40 32.93 30.45 27.98 ------- 50.26 0.1238 
p-Bromonitrobenzened _________ ------- ------- ------- ------- ------- 33.62 31.73 29.83 27.94 46.89 0.09476 
o.Iodonitrobenzene b ___________ ------- 43.15 41.·24 39.33 37.42 35.51 33.60 31.70 29.79 48.88 0.0954.7 
m-Todonitrobenzeneb ________ -- 45.39 43.38 41.36 39.34 37.32 35.30 33.29 31.27 29.25 49.43 0.1009 
1 ,2-Dichloro-4-nitrohenzeneb ___ ------- 38.85 37.02 35.18 33.35 31.52 29.68 27.85 26.02 44.35 0.09166 
1 ,3 .Dichloro-4-nitrobenzene b ___ 40.77 38.77 36.77 34.78 32.78 30.78 28.78 26.78 24.78 44.77 0.09994 
1 ,4-Dichloro-2-nitrohenzene b ___ ------- 38.54 36.67 34.80 32.92 31.05 29.18 27.30 25.43 44.16 0.09364 
n_Nitrotolm~ned _______________ 39.31 36.97 34.62 32.27 29.92 27.57 25.23 1- - 44.01 0.1174 
m-Nitrotoluene d _____ -- -- ___ -- 39.07 36.83 34.60 32.36 30.12 27.89 25.65 ---_ ... _- ........ - --_ .... 43.54 0.1118 
p-Nitrotoluenee. _________ '- _____ ------- 36.41 34.47 32.52 30.57 28.62 26.67 24.72 22.78 42.26 0.0974.2 
2 ,4 ,6-Trinitrotoluene c _________ ------- ------ - 47.09 45.09 43.14 41.16 39.19 37.21 35.23 54.99 0.09878 
m-Nitroaniline b _______________ ------- ------- ------- ------- 43.14 41.28 39.42 37.56 ·35.69 54.31 0.09308 
p-Nitroanilineb _____ --- _ -- _ --- ------- ------- ------- ------- ------- ------- 45.86 44.01 42.17 60.62 0.09225 
1 ,2-Dimethoxy-4 ,5-dinitro-

henzeneb ___________________ 
-~----- ------- ------- ------- ------- 40.11 37.71 35.30 32.89 56.97 0.1204, 

l-Chloro-2,4~di~itrohenzene b ___ ------- 45.59 43.64 4L70 39.75 37:81-:- 35.86 33.92 31.97 51.42 0.09724·· 
4-Chloro-l ,2-dinitrohenzene e ___ 12.50 9.50 6.50 ------- ------- ------- ------- ------- ------- 18.50 0.1500 
4-Bromo-l ,2-dinitrohenzene c ___ 13.00 12.50 12.00 11.50 ------- ------- ------- ------- ------- 14.00 0.0250 
N-Methyl-p-nitroaniline b ------- ------- ------- ------- ------- ------- ------- 46.01 43.79 41.56 63.82 0.1113 
4-Nitro-o-toluidine b ___________ ------- ------- ------- ------- ------- 43.32 40.16 37.01 33.86 65.38 0.1576 
6-Nitro-Q-toluidineb _________ -- ------- ------- ------- 39.67 37.90 36.13 34.37 ,32.60 30.83 48.50 0.08834 
2-Nitro-p-toluidineb ______ --- -- ------- ------- ------- ------- 36.42 34.36 32.31 30.25 28.20 48.74 0.1027 
2-Nitroresorcinol b _____________ ------- ------.- ------- 38.45 36.26 34.06 31.87 29.67 ------- 49.42 0.1097 

1· 

a Ref. [215] (A) (±1.0). 
b Ref. [108] (N2) (±2.0). 
c Ref. [131] (A) (±0.2). 

d Ref. [217] (A) (±1.0). 
e Ref. [156] (Capillary Rise Method~A) (±3.0). 

TABLE 63.1. Nitrous and nitric esters [250] 

(Capillary Rise Method-A) 

Surface tension (±0.1) 

Compound 
of 

15° 25° 35° 45° 55° 

---------
Butyl nitrite _________________________________________ 31. 74 30.67 29.60 28.53 -------Pentyl nitrite ________________________________________ 23.28 22.21 21.14 20.07 19.00 
Hexyl'nitrite _________________________________________ 24.36 23.35 22.35 21.35 20.34 
Ethyl nitrate ____________________________ ~ ____________ 28.79 27.45 26.10 24.76 -------Propyl nitrate ________________________________________ 27.81 26.58 25.34 24.10 22.87 
Butylnitrate _________________________________________ 28.66 27.53 26.41 25.28 24.16 

J. Phys. Chem. Ref. Data, Vol. 1, No.4, 1972 

Least squares 
constants 

65°C a b 

------- 33.35 0.1070 
------- 24.89 0.1070 
19.34 25.86 0.1003 

------- 30.81 0.1345 
21.63 29.67 0.1237 
23.03 30.35 0.1126 

11'"( 

±0.30 
±0.13 
±0.14 
±0.09 
±O.ll 
±0.08 
±O.ll 
±0.52 
±0.06 
±0.18 
±0.07 
±0.13 
±0.10 
±0.08 
±0.09 
±0.05 
±0.12 
±0.07 
±0.07 
±0.12 
±0.04 
±0.04 
±0.01 

±0.05 
±0.07-

-------
-------
±0.42 

-------
±0.03 
±0.10-
±0.04 

6'y 

±O.ll 
±0.08 
±0.07 
±0.03 
±0.10 
±0.09 
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TABLE 63.2. a,w·Alkane dinitric ester!,;! [266] 

(Maximum Bubble Pressure Method-A) 

927 

Surface tension (±0.15) Least squal."es 

Compound 

0° 10° 15° 25° 

Ethylene nitrate ________________________ - ___ - _______ 49.1 -------- -------- --------
Propylene nitrate _________________ - -- ___ - - - - - _ - _____ 48.8 47.2 46.4 
Tetramethylene nitrate ______________________ - _______ 46.2 45.0 44.4 
Pentamethylene nitrate ______________________________ 45.6 45.3 43.7 
Hexamethylene nitrate _______________________________ 43.1 42.2 41.6 
Heptamethylene nitrate ______________________________ 42.0 41.1 40.6 
Octamethylene nitrate _____ J _ ________________________ 40.6 39.8 39.4 
Nonamethylene nitrate ______________________________ 40.4 39.6 39.2 
Decamethylene nitrate _______________________________ 39.6 38.9 38.6 

TABLE 64. Nicotine [197] 

(Capillary Rise Method-A) 

Surface tension (±0.5) 

-40° -30° -20° -10° 10° 20° 30° 40° 50° 60° 

44.8 
43.2 
42.4 
40.7 
39.6 
38.6 
38.4 
37.9 

70° 

---------------------

45.52 44.41 43.29 

5° 10° 

17.55 16.99 

42.19 39.96 38.85 37.73 36.62 35.51 34.40 

TABLE 65. Nickel carbonyl [127] 

(Capillary Rise Method-A) 

Surface tension (±0.10) 

15° 20° 25° 30° 

16.43 15.88 15.32 14.76 

33.29 

35°C 

14.20 

constants 

35° 45°C a b 

-------- 46.7 -------- ----------
43.3 41. 7 48.8 0.1575 
42.0 40.8 46.2 0.1199 
41.2 39.9 45.6 0.1270 
39.8 38.8 43.1 0.0950 
38.7 37.7 42.0 0.0964 
37.8 37.0 40.6 0.()794 
37.5 36.7 40.4 0.()816 
37.3 36.6 39.6 0.()671 

Least squares 
constants 

80° 90°C a b 

32.17 31.06 41.07 0.1112 

Least squares constants 
IT., 

a b 

18.11 0.1117 ±O.OI 

J. Phys. Chem. Ref. Data, Vol. 1, No.4, 1972 
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TABLE 66. Nitroparaffins and trichloronitromethane 

Compound 

10° 20° 

Nitroparaffins [206] 

(Maximum Bubble Pressure-A) 

Surface tension (±O.t) 

30° 40° 50° 60° 70° 

---------------' ---

Nitromethane ________________ :. 39.12 37.48 35.47 34.02 32.34 30.72 28.97 
Nitroethane_,. __________________ 33.88 32.66 31.50 30.24 28.95 27.83 26.49 
I-Nitropropane ________________ 31.68 30.64 29.61 28.48 27.66 26.53 25.56 
2-Nitropropane ________________ 31.08 29.87 28.68 27.54 26.41 25.22 24.07 
1-Nitrohutane _________________ 30.80 29.77 28.68 27.98 26.99 26.02 25.03 
2-Nitrohutane _________________ 30.62 29.53 28.44 27.36 26.28 25.19 24.11 
1-Nitropentane a _______________ 30.26 29.31 28.36 27.41 26.46 25.51 24.57 
I-Nitrohexan.e a ________________ 30.42 29.54 28.67 27.79 26.91 26.U3 25.16 
2-Methyl.l.nitropropane ________ 29.42 28.37 27.49 26.52 25.56 24.60 23.64 
2-Methyl.2.nitropropane ________ ,_ ,- 27.38 26.33 25.29 24.26 1-

a Ref. [2501 (CapiIlaryRise Method.A) (±0.10). 

Trichloronitromethane [192J 

(Capillary Rise Method.A) 

Surface tension (±0.6) 

-10° 10° 20° 30° 40° 50° 60° 70° 80° 90'" 

--------------------------

36.32 33.66 32.34 31.01 29.69 28.36 27.03 25.71 24.38 23.06 

80° 

---

-------
-------
-------
-------
-------
-------
23.62 
24.28 

----_ ........ 
-

100°C 

21.73 

Least squares 
constants 

90°C a b 

---

------- 40.72 0.1678 
------- 35.27 0.1255 

------- 32.62 0.1009 
------- 32.18 0.1158 
------- 31. 74 0.0959 

------- 31.70 0.1085 
22.67 31.21 0.09492 
23.40 3l.30 0.08777 , 

30.35 0.0958 

- 30.48 0.1038 

Least squares 
constants 

a b' 

U~ 

±O.O 
±O.O 
±O.O 
±O.O 
±O.O 
±O.O 

6 
6 
6 
6 
6 
6 

±0.07 
±O.W 
±0.06 
±0.06 

U'Y 

34.99 0.1326 ±0.03 

TABLE 67.1. Trialkyl phosphites and tris(2.alkoxyethyl) phosphites [65] 

(Maximum Bubble Pressure Method.A) 

Trialkyl phosphites 

Methyl _____________________________________________ _ 
Ethyl ______________________________________________ _ 
Propyl _____________________________________________ _ 
Butyl ______________________________________________ _ 
Pentyl _____________________________________________ _ 
I1exyl ______________________________________________ _ 
I1eptyl ____________________________________________ ~_ 
Octy] ______________________________________________ _ 

J. Phys. Chem. Ref. Data, Vol. 1, No.4, 1972 

27.18 
23.95 
25.06 
25.84 
26.92 
27.54 
28.15 
28.31 

Surface tension (±0.15) 

24.88 
22.20 
23.29 
24.11 
25.23 
25.93 
26.56 
26.81 

20.46 
21.52 
22.38 
23.55 
24.31 
24.98 
25.32 

18.27 
19.31 
20.22 
21.44 
22.31 
23.00 
23.44 

Least squares 
constants 

a 

25.73 
26.83 
27.57 
28.61 
29.15 
29.73 
29.81 

b 

0.0878 
0.0885 
0.0865 
0.0844 
0.0805 
0.0792 
0.0749 

±O.OO 
±O.ll 
±O.Q2 
±0.20 
±0.13 
±0.01 
±0.07 
±O.12 
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T4BLE 67.1. Tria1kyl phosphites and tris(2-alkoxyethyl) phosphites [65J-Continued 

(Maximum Bubble Pressure Method-A) 

Surface tension (±0.15) 

Tris (2-alkoxyethyl)phosphites 

20° 40° 60° 

Methoxy __________________ - - - - - -- - - -- - ---- - -- ---- - --' 33.94 31.89 29.84 
Ethoxy--____________________________________________ 30.62 28.71 26.80 
Propoxy _____________________________________________ 

28.94 27.35 25.77 Butoxy _____________________________________________ 
29.33 27.71 26.10 

Pentoxy _____________________________________________ 29.62 27.90 26.19 
lIexoxy _____________________________________________ 

29.91 28.22 26.52 

TABLE 67.2. Phosphonates [65] ., 

(Maximum Bubble Pressure Method-A) 

Sur.face tension (±0.15) 

Dialkyl phosphonates 

20° 40° 60° 

37.58 35.21 32.84 

30.96 28.88 26.79 
29.25 27.43 25.61 
28.24 26.80 25.36 
28.51 26.90 25.30 
28.73 27.19 25.66 
28.72 27.27 25.83 
28.97 27.57 26.16 

Surface tension (±0.15) 

Bis(2-alkoxyethyl)phosphonates 

20° 40° 60° 

~ethoxy--------_--_---- __ ---_---------------------- 37.87 35.80 33.74 Ethoxy ______________________________________________ 
33.96 31.82 29.69 Propoxy-______________________________________ ~ _____ 
30.97 29.64 28.30 

Butoxy _________________ ~ ___________________________ 
30.96 29.90 28.83 Pentoxy _____________________________________________ 
30.94 29.61 28.28 I1exoxy _____________________________________________ 
31.18 29.82 28.45 lIeptoxy ____________________________________________ 
30.95 29.52 28.08 

85°C 

27.28 
24.41 
23.78 
24.08 
24.05 
24.41 

85°C 

29.88 
24.18 
23.33 
23.56 
23.29 
23.74 
24.02 
24.41 

85°C 

31.16 
27.01 
26.64 
27.51 
26.62 
26.74 
26.29 

Least squares 
constants 

a p 

35.99 0.1025 
32.53 0.0955 
30.53 0.0794 
30.94 0.0807 
31.33 0.0857 
31.60 0.0846 

Least squares 
constants 

a b 

39.9:> U.l1H5 
33.05 0.1043 
31.07 0.0910 
29.68 0.0720 
30.11 0.0802 
~0.26 0.0767 
30.16 0.0722 
30.38 0.0703 

Least squares 
constants 

a b 

39.93 0.1032 
36.10 0.1069 
32.30 0.0666 
32.02 0.0531 
32.27 0.0665 
32.54 0.0682 
32.38 0.0716 

929 

±0.02 
±0.09 
±O.OS 
±0.08 
±0.04 
±0.07 

tTy 

±U.U':' 
±0.08 
±0.04 
±0.04 
.±0.05 
±0.05 
±0.08 
±0.03 

(1''"{ 

±0.20 
±0.19 
±O.18 
±O.15 
±0.17 
±O.02 
±O.ll 

J. Phys. Chem. Ref. Data, Vol. 1, No.4, 1972 
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TABLE 67.2. Phosphonates [65]~Continued 

(Maximum Bubble Pressure Method-A) 

Surface tension (±O.IS) 

Dialkyl ethylphosphonates 

20° 40° 60° 

Methyl _______________________________ -. ____ - - _ -- - - -- ·36.63 34.10 31.58 
Ethyl ___________________________ - __ - - _ - _ -.- - --:... -. - - -- 28.68 26.73 24.78 
Propyl __________ -- - _ - - - -- - - - - -;. -- - - -- - - -- -- -- - - - - - -- 28.25 26.45 24.66 
Butyl. ____________________ - _ • _ - ___ - - - - - - - - - - - - - - - - - _ 28.05 26.40 24.76 
Pentyl •. ____________________ . ______________ - - __ - - - -_ 27.97 26.34 24.71 
Hexyl. __________________________ ' ___ - __ - _ - - - - - - - - - - -- 28.07 26.70 25.32 
Heptyl ______________________ . ________ ~- __ ~ __ - _____ -_ 28.47 27.08 25.68 
Octyl _______________________________________________ 

28.99 27.25 25.52 

Surface tension (±O.lS) 

Dipropyl alkylphosphonates 

20° 40° 60° 

Methyl __________ . _____________ - _ - ___ - _ - _ - - - - - - - - - _ - - 28.57 26.75 24.94 
Propyl ____________ - ___________________ ----- --'--- - _ -- 27.97 26.19 24.41 
Butyl _____ ;. _________ - ___ - ___ - _ - _ - - - _ - - - - - - - - - -- - - - -- 28.02 26.26 24.50 
Pentyl ____________________________ - ________ -- -- - -- -- 28 .. 20 26.49 24.77 
Hexyl ____________ .: ____________ - _____________ - -- - - _ -.- 28 . .06 26.62 25.17 
Heptyl. ___ . _____ .. ______ . _. _. ___________________ - ___ 28.54 26;88 2S.22 
Octyl ____________________________ . ______ - _ - _ - - - _ - _ - - 28.77 27.06 2S.36 

J. Phys. Chem. Ref. Data, Vol. 1, No.4, 1972 

85 DC 

28.42 
22.34 
22.41 
22.70 
22.67 
23.60 
23.93 
23.34 

85°C 

22.66 
22.18 
22.30 
22.63 
23.36 . 
23.14 
23.23 

Least squares 
constants 

a b 

39.15 0.1262 
30.63 0.0975 
30.05 0.0899 
29.70 0.0824 
29.60 0.0815 
29.45 0.0688 
29.87 0.0699 
30.73 0.0869 

Least squares 
constants 

a b 

30.39 0.0909 
29.75 0.0890 
29.78 0.0880 
29.92 0.0858 
29.S1 0,0723 
30.20 0.0830 
30.47 0.0852 

±0.13 
±O.OO 
±O.IO 
±0.03 
±0.09 
±0.10 
±0.03 
±0.28 

±O.O7 
±0.03 
±0.06 
±O.09 
±O.03 
±0.04 
±O.O6 



Orthophosphates 

SURFACE TENSION OF LIQUIDS 

TABLE 67.3. Orthophosphates (65J 

(Maximum Bubble Pressure Method-A) 

Surface tension (±0.15) 

Butyl __________________________ .. _, 9.7.38 
26.87 
28.05 
28.04 
36.61 
32.20 

26.05 
25.88 

24.71 
24.88 
25.06 
25.29 
32.61 
28.63 

Pentyl ___________________________ - _ - - - _ - _____ - _____ _ 
lIexyl ______________________________________________ _ 
lIeptyl _____________________________________________ _ 

2-Methoxyethyl _____________________________________ _ 

2-Ethoxyethyl __________ ~-------------.---------------

.26.56 
26.67 
34.61 
30.41 

Trialkyl orthophosphates [2371 

(Capillary Rise Method.-A) 

Surface tension (±().10) 

Orthophosphate 

15° 20° 30° 40° 50° 60° 70° 80° 

------------
TrimethyL _____ 38.05 37.48 36.34 35.21 34.07 32.93 31.80 30.66 
TriethyL _______ 30.42 29.95 29.03 28.10 27.17 26.24 25.31 24.39 
Tripropyl •. ____ 29.53 29.08 28.18 27.29 26.39 25.50 24.60 23.71 
TributyL _. ____ 25.56 25.14 24.32 23.50 22.67 21.85 21.03 20.21 
TriisopropyL ___ 28.35· 27.96 27.18 26.39 25.6i 24.83 24.04 23.26 
TrllsobU1:yl. ____ 26.80 26.40 25.61 24.81 24.<)1 2S.21 22.41 21.62 

90° 

---

29.53 
23.46 . 
22.81 
19.38 
22.·47 
20.6Z 

TABLE 67.4. Dioxaphospholanes [651 

(Maximum Bubble Pressure Method-A) 

Surface tension (±0.15) 

2-Alkoxy-4-methyl-l,2,3-dioxaphospholanes 

?3.05 
23.63 
23.20 
23.57 
30.11 
26:40 

100° 

---

28.39 
22.53 
21.92 
18.56 
21.69 
20.02 

85°C 

Least squares 
constants 

a 

?871. 
27.87 
29.54 
29.42 
38.61 
33.98 

120°C 

b 

o 0066 
0.0498 
0.0746 
0.0688 
0.1000 
0.0892 

Least squares 
constants 

a b 

931 

::1::0.19 

±0.23 
=1:0.05 
±0.09 
=1:0.05 
±0.06 

(1'''( 

------------

26.12 39.75 0.1136 
20.67 3l.81 0.0928 
20.13 30.87 0.0895 
16.91 26.79 0.0823 
20.12 29.53 0.0784 
18.42 28.00 0.0798 

Least squares 
constants 

b 

±0.04 
±0.14 
±0.1l 

. ±0.17 
±0.23 
±O.ll 

Methoxy ___________________________________________ _ 29.65 
27.75 
28.06 
28.32 
28.24 
28.39 

--------- --------- --------- --------- ---------- ----------Ethoxy _______________________ . ______________________ _ 26.08 24.42 22.34 29.41 0.0832 ±O.OO 
Propoxy _________________ '" __________ '" _______________ _ 26.64 25.22 23.44 29.48 0.0710 ±0.07 
Butoxy ________________________________ ~ ____________ _ 
Pentoxy _______________ ;. ____________________________ _ 
lIexoxy ____________________________________________ _ 

26.53 24.73 22.49 30.11 0.0896 ±0.03 
26.77 25.31 23.48 29.'70 U.U732 ±U.14 
26.83 25.26 23.30 29.96 0.0783 :rD. 08 
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Compound 

20° 300 40° 50° 

TABLE 68 .. Palladium and mercury complex compounds )45] 

(Max. Bubble Pressure-A) 

Surface tension (±0.1) 

60° 70° 80° 90° 100° HO° 120° 1300 140° 150° 1 160 °C 

Least squares 
constants 

a b 

0',,( 

I----I----I----I----I----I----�----�----�----!----�----I----!---~I----I----I 1----

Bis(dimethyl sulfide)-
palladium dichloride ____ I _______ I _______ I _______ I- ______ I _______ 1-------1-------1-------1-------1-------1-------'-------' 43.70 1 43.14 1 42.58 1 51.57 

Bis(diethyl sulfide)-
palladium dichloride ____ I _______ I _____ . __ 1 _______ 1 _______ 1 ___ - ___ 1 _______ 1 __ . _____ 1 38 .83 1 37.99 1 37.15 1 36.30 1 35.46 1---- - - -' - -- ----'- -- _ -- -' 46.43 

Bis(dipropylsulfide)-___ _ 
palladium dichloride ________________________________ 35.49 34.58 33.67 32.77 1 31.86 1 3().95 I 30.05 1 _______ 1 _______ 1 ______ -' ______ -' 40.93 

Bis(dihutyl sulfide)-
palladium dichloride ____ I _______ I _______ I _______ 1 33.07 I 32.30 I 31.53 I 30.76 1 29.99 I 29.22 1---- ___ 1 _____ --'---- ___ 1 ______ -' ______ -' ______ -' 36.92 

Bis(diisohutyl sulfide)-
palladiumdichloride ____ I _______ I _______ I _______ I _______ 1----- __ 1 _______ 1 _______ 128.70128.06127.421 26.771 26.131 ______ -' ______ -' ______ -' 34.50 

Bis(dipentyl sulfide)-
palladium dichloride ____ I _______ 1 _______ l _______ 1 30.78 I 30.06 I 29.34 I 28.62 1 27.90 I 27.18 1 25.46 1 _______ 1 _______ 1 ______ -' ______ -' ______ -' 34.39 

Bis(tripropyl phosphine)-
palladium dichloride ____ I _______ I _______ I _______ I _______ I _______ 1- ______ 1----- __ 1 28.14 1 27.39 1 26.65 1 25.90 1 25.Hi 1 24.41 123.66 1 22.92 1 34.86 

Bis(tributyl phosphine)-
palladium dichloride ____ I _______ I _______ ! _______ I _______ I _______ 1 27.93 1 27.20 1 26.48 1 25.76 125.04 I 24.32 123.59 I 22.87 1 22.15 1 21.43 132.98 

Bis (tribu tyl phosphine)-
palladium dibromide ____ I ____ -- _1- -- --- -1- ----- -1-------1- --- -- -I 28.77 1 27.86 I 26.94 I 26.03 1--- ----1--- -___ 1- -- - ---1--- --- _1--- -- __ 1- _____ -' 35.17 

Bis(triethylarsine)-
.pall~diu.m dic?loride~ __________ 1 _______ 1 _______ 1 _______ 1 _______ 1 _______ 1 ______ -I~i-------I-------I-.:.-----I 30.81 130.02 129.23 1 28.43 1 27.64 1 40.33 

BIS (trIpropylarsme)-
palladiumdichloride ________________________________ 31.03 30.26 29.49'128.72 1 27.95 I 27.18 1----___ 1 _______ 1 _______ 1 _______ 1 ______ -' 35.66 

Bis(tributylarsine)- ,,;,; 

palladium dichloride ____ -------1-------1-------1-------128.82 1 28 .16 1 27.50 1 26.84 I 26.18 I 25.52 1-------1-------1-------1-------1-------' 32.77 
Bi (tripentylarsine)-

palladium dichloride ____ 1 31.38 1 30.66 I 29.95 129.24 I 28.53 1 27.82 I 27.10 I 26.39 I 25.68 1 24.97 1 _______ 1 _______ 1 ______ -' ______ -' ______ -' 32.80 
Ris( tripropylarsine)-

'palladium dibromide-- __ I _______ I _______ I _______ 1 32.57 I 31. 73 1 30.90 I 30.06 I 29.23 1-------1---- ___ 1 _______ 1 _______ 1 ______ -' ______ -' ______ -' 36.75 
Dipentyl sulfide­

palladium_ 
Diethyl sulfide-

·-1- -- - - - -1--- -- - -1- -- - ---1- -- - --=-";'/';-"".-.- - - -1- -- - -- -.- -- - - -_ 26.82 25.98 25.14 24.31 23.47 1---- __ -'- _____ -' ______ -' 34.34 

0.0562 

0.08439 

0.0907 

0.07698 

0.0644 

0.0721 

0.07465 

0.0722 

0.0914 

0.0793 

0.0771 

0.0659 

0.0712 

0.0836 

0.0836 

mercury _______________ I _______ I _______ I _______ • _______ • ______ _ 37.65 37.03 36.41 35.79 __________________________________________ 41.98 1 0.0619 
Dipropyl sulfide-

mercury _______________ • ___ .• __ 1 _______ 1 _______ • _______ • ______ _ 

Dipentyl sulfide-
mercury _______________ • ___ . _- _. _______ 1 _______ • _______ 1 ______ _ 

31.09 30.55 30.02 29.49 ------- ------- ------- ------- ------- ------- 34.81 I 0.0532 

26.86 26.32 25.79 25.25 30.61 0.0536 
Dihexyl sulfide- . 

mercury __________ ._. __ • _______ 1 _______ 1 _______ 1 _______ • ______ _ 25.96 25.39 24.83 24.26 --________________________________________ 29.93 1 0.0567 

±0.01 

±0.16 

:1::0.29 

±0.02 

±0.08 

:1::0.05 

±0.01 

±0.07 

±O.Ol 

±O.OI 

±O.OI 

±0.01 

±0.50 

±0.10 

±0.02 

±O.OI 

±0.0l 

±O.Ol 

±O.Ol 

.,g 
W 
~ 
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Diheptyl sulfide­
mercury __ 

])ioctyl sulffide­
mercury __ 

• _1 _______ 1 __ ~ ____ 1 _______ 1 _______ 1 _______ I 25.28 

_______ . _______ . _______ . _______ . _______ ._25.39 

24.84 

24.91 

24.41 23.98 28.30 0.0432 ±0.01 

24.44 23.96 28 . 73 1 0.0477 ±O.OL 
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TABLE 69.1. Phenyl sulfide and selenidc [2371 

Surface tension (±0.10) Least squares 
constants 

(J'-r 

20° 30° 40° 50° 60° 70° 80° 90° 1000 120°C a b 

Phenylsulfide __________ 24.25 41.26 40.26 39.27 38.28 37.28 36.29 35.29 34.30 32.31 44.24 0.0994 ±0.12 
Phenyl selenide _________ 43.63 42.63 41.62 40.61 39.60 38.59 37.59 36.58 35.57 33.55 45.64 0.1008 ±0.22 

Compound 

15° 

Melbyl hellzoale _____________ 36.34 
Ethyl henzoate ______________ 35.57 
Propyl henzoate ______________ 34.95 
Butyl benzoate ______________ ---"----
Methyl phenylacetate _________ 38.70 
Ethyl phenylacetate __________ 35.90 
Propyl phenylacetate _________ 34.79 
Butyl phenylacetate __________ -------
Methyl hyd£ocinDdlllate _______ 37.97 
Ethyl hydrocinnamate ________ -------
PrQPyl hydrocinnamate _______ .... ------
Butyl hydrocinnamate ________ -------
1.MethyInaphthalene _________ 38.56 

30° 35° 40° 

42.27 41.78 41.30 

J. Phys. Chem. Ref. Data, Vol. I, No.4, 1912 

TABLE 69.2. Phenyl compounds and related compounds 

Phenyl compounds [2451 

(Capillary Rise Method-A) 

Surface tension (:1::0.1) 

I 

20° 30° 40° 50° 60° 70° BO° 90 0 e 
---------------------

37.76 36.59 35.42 54.24 33.07 51.90 30.73 29.56 
35.04 33.98 32.92 31.86 30.81 29.75 28.69 27.63 
34.41 33.34 32.27 31.20 30.14 29.07 2B.OO 26.93 
33.67 32.70 "31.74 30.78 29.82 28.8~ 27.89 26.93 
38.32 36.95 35.79 34.62 33.45 32.29 31.12 29.96 
35.36 34.26 33.16 32.06 30.97 29.87 2B.77 27.68 
34.29 33.28 32.27 31.25 30.24 29.23 28.22 27.21 
33.33 32.35 31.38 30.40 29.43 28.45 27.48 26.50 
37.30 36.30 35.19 34.07 32.96 31.05 30.74 29.62 
35.02 33.19 32.95 31.92 30.89 29.85' 28.82 27.78 
34.17 33.13 32.09 31.05 30.02 28.98 27.94 26.91 
33.49 32.56 31.62 30.69 29.76 28.82 27.89 26.95 
38.09 37.16 36.22 35.29 34.36 33.42 32.49 31.55 

Phenyl !u,licylate [2] 

(Capillary Rise Method-A) 

Surface tension (±0.1O) 

45° 50° 55t:) 60°C 
~i 

40.81 40.32 39.83 39.34 

--

Least squares 
constants 

(J'''r 

a IJ 

40.10 0.1171 :±0.09 
37.16 0.1059 ±0.08 
36.55 0.1069 ±0.16 
35,59 0.0962 ±0.07 
40.45 0.1166 ±0.1O 
37.55 0.1097 ±0.08 
36.31 0.1011 :1::0.07 
35.28 0.0975 :1::0.02 
39.64 0.1113 ±0.O4 
37.09 0.1034 .;:1;0.05 
36.24. 0.1037 ±0.07 
35.36 0.0934 ±O.O5 
39/96 0.0934 ±O.03 

\ 

Least squares constants 

a b 

45.20 0.0976 
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TABLE 69.3. Triphenyl compounds of group VB elements [62J 

(Capillary Rise-A) 

Compound 

65° 7So 

--
Triphenylamine ________________ ------ ------
Triphenylphosphine _____________ ------ ------
Triphenylbismuthine __ • _________ --- .... -- --_ .... _-
Triphenylarsine _________ • _______ 40.1 39.1 
Triphenylstihine •. _____ • __ • _____ 39.1 38.2 

Surface tension (±0.1) 

8So 1000 12So 1500 17S" 

----------

------ ------ 34.3 31.9 29.5 
37.4 36.0 33.S 31.S 29.3 
36.4 34.9 32.4 29.8 27.2 
38.1 36.8 34.S 32.2 30.0 
37.4 36.0 33.9 31.7 29.S 

TABLE 69.4. Biphenyl [83J 

(Capillary Rise Method-A) 

200° 

27.1 
27.0 
24.7 
27.7 
27.3 

Surface tension (±0.40) .. 

80° 90° 1000 1200 140° 1600 180° 

34.07 33.14 32.21 30.35 28.49 26.6~ 24.77 
--

TABLE 70. Phenol and nitro derivatives 

Compound 

40° , SOo 

Php.Dol a _______________________ 39.27 38.20 
o-Nitrophenolb ---- __________ • -- ------- 41.48 
m-Nitrophenolb _ -- __ --- _ -- ___ -- ------- -------
p-Nitrophenolb 

___ -- -- ---- -- --- ------- -------
2 ,4~Dinitrophenol 1) _____________ ------- --_._---
p-Nitroanisoled _. --- -- ------ --- ------- -------
o-Nitroamsole 0 ________ • ________ 43.88 42.69 

a Ref. L8} (Capillary Rise Method) (:1:0.1). 
b Ref. [271 (±O.5). 
c Ref. [108] (N2) (±2.0). 

(Maximum Bubhle Pressure-A) 

600 

37.13 
40.31 

-------
-------
-------
42:40 
41.51 

Surface tension 

SOo 

---

35.00 
37.96 

-------
-------
-------
40.50 
39.14 

100° 120° 140° 

---------
32.86 30.72 28.59 
35.61 33.26 30.91 
42.88 41.55 40.21 

------- 45.95 44.31 

------- ------- 39.86 
38.61 36.72 34.82 
36.77 34.40 32.03 

d Ref. [200] (±l.O). 
e Ref. {28J (:1:0.1). 

Least squares 
constants 

IT"( 

22So 2S0 °C a b 

24.7 -------- 46.2 0.0955 ±0.2l 
24.7 -------- 45.1 0.0905 ±0.10 

------ -------- 4S.1 0.1020 :1:0.10 
25.4 23.1 45.9 0.0913 ±0.30 
25.1 22.9 44.S 0.0875 ±0.10 

Least squares constants 

200°C 

22.91 

160° ISO °C 

------- -------
28.S7 26.22 
38.88 37.54 
42.68 41.05 
38.03 36.20 
32.93 31.03 
29.66 27.29 

a b 

41.52 0.09307 

Least squares 
constants 

a b 

43.54 0.1068 
47.35 0.1174 
49.56 9.06675 
55.74 0.08161 
52.67 O~09151 

48.08 0.0947 
48.62 0.1185 

0',,( 

:1:0.0 5 
o 
o 
5 
4 
o 
9 

:1:0.3 
±0.2 
:1:0.2 
::bO.l 
:1:0.1 
±0.1 
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TABLE 71. J)olymethylene dicyanides (81] 

(Maximum Buhhle Pressure Method-A) 

Surface tension (±0.15) 

20° 40° 60° 

Glutaronitrile _________ . ___________________ - __ . - _ - _ - __ 48.1l 46.02 43.95 
Adiponitrile ____ . - 45.93 43.99 42.04 
Pimelonitrilc. ____________ :. ____________ - _ - _ - ___ - _ - - - _ - 44.75 42.70 40.66 
SuberonitrHe ____________________________________ - _ - __ 43.81 41.80 39.78 
Azelaonitrile __________________________ - ______ - _ - - - - _ - 42.83 40.78 38.73 

TABLE 72. Polymethylcuc dihalides [81] 

(Maximum Bubble Pressure-A) 

Surface tension (±0.15) 

Dichlorides 

20° 40° 60° 

85°C 

41.33 
39.61 
38.10 
37.26 
36.17 

85°C 

Dichloromethane a _______________________________ 0 ____ 27.84 25.27 --------- ---------1 ,1-Dichloroethane llo ____________ 0 0 ____________________ 24.66 22.29 --------- ---------1 ,2-Dit:hlvlot:t.huueb __________________________________ 32.::i7 29.72 26'.06 23.29 
1 ,2-Dichloropropaneb _ •••••• _ ••••••••••••••• _ •••• - •••• 1 28.94 26.46 23.98 20.88 
1 ,3-D~chloropropane _____________ - - - _ - ___ - ___ - - - - - - - __ 33.93 31.47 29.00 25.92 
1,4-Dlchlorohutanc ___________________________________ 35.42 33.07 30.73 27.77 
1 ,S.DiohIOl:opcntanc __________________________________ 35.75 33.44 31.14 20.25 
1 ,6-Dichlorohexanc ____________________________ . ______ 35.99 33.68 31.34 28.43 
1 ,7 .Dichloroheptane __________________________________ 36.03 33.85 31.67 28.92 
1 ,8-Dichloro-octanc ___________________________________ 36.1l 34.00 31.90 29.26 
1 ,9-Dichlorononanc ___________________________________ 36.51 34.46 22.41 29.96 

Surface tension (±O.lS) 

Dibromides 

20° 40° 60° 85°C 

Dibrornethane& _______________________________________ 39.79 36.82 33.84J 30.12 
1 ,1-Dibromethane a ___________________________________ 33.68 31.08 28.49 25.24 
1 ,2 .Dibrornoethane ___________________________________ 40.21 37.57 34.93 31.63 
1,2-DibromQpropaneh _________________________________ 34.50 32.19 29.88 26.99 
1 ,3-Dibromopropanc __________________________________ 39.93 37.S3 3S.13 32.13 
1 ,4-Dibromobutanc ___ :.. _______________________________ 40.86 38.48 36.10 33.12 
1 ,S-Dihromopentane __________________________________ 40.S6 38.30 36.02 33.20 
1 ,6-Dibromohexane ___________________________________ 40.33 38.13 3S.92 33.16 
I ,7-Dihrornoheptanc __________________________________ 40.28 38.11 35.96 33.26 
1 ,8-Dihromo-octane ____________________ .: _____________ 39.84 37.74 35.63 33.00 
1 ,9-Dihromononane ______ ~ ___________________________ 39.55 37.49 35.44 32.87 

J. Phys. Chem. Ref. Dafa, Vol. I, No.4, 1972 

.Least squares 
constants 

a b 

50.20 0.1044 
47.88 0.0973 
46.80 0.1024· 
45.83 0.1008 
44.88 0.1025 

Least squares 
constants 

a b 

30.41 0.1284 
27.03 0.1186 
35.43 0.1420 
31,4.2 0.1240 
36.40 0.1233 
37.79 0.1174 
30.06 0.1154 
38.32 0.1163 
38.22 0.1094 
3H.22 0.1055 
33.56 0.1025 

I 

Least squares 
constants 

a b 

42.77 0.1488 
36.28 0.1299 
42.85 0·1320 
36.81 .0.1155 
42.33 0.1200 
43.24 0.1190 
42.83 0.1133 
42.53 0.1102 
42.44 0.1080 
41.95 0.1053 
41.60 0.1027 

(J"( 

±0.01 
±0.01 
±0.01 
±O.OI 
±0.02 

±0.O5 
±O.05 
±0.02 
±0.02 
±0.01 
±0.01 
J;:.0.04 

±O.O2 
±0.O2 
±O.OI 
..LO.Ol 

(Joy 

±O.lO 
±0.02 
±0.04. 
±O.O2 
±0.01 
±O.OI 
±O.OO 
±0.01 
±O.OO 
±O.OO 
±O.OI 
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TABLE 72. Polymethylene dihalides [8lJ-Continued 

(Maximum Bubble Pressure-A) 

Surface tension (±0.15) 

Diiodides 

20° 40° 60° 85°C 

Diiodomethane ________ - _ - _ - ___ - - - - - - ---- - - -- - - - - - - - -- 66.98 63.76 60.53 56.50 
1 ,3-Diiodopropane _____ - - - - - - - - - ----------------- - - --- 47.87 45.49 43.09 40.10 
1 ,4-Diiodobutane ______ - - - - - - ---------- ------ -- ----- -- 47.08 44.79 42.49 39.63 
1 ,5-Diiodopentane ____ - - - - - - - -- -- - - - - - - - - -- - - - - -- -- - -- 45.54 43.35 41.17 38.44 
1 ,6-Diiodohexane _____ - - - - - - - - - - - - - - - -- -- -- - - - - - - - - - -- 44.49 42.19 39.89 37.00 
1, 7-Diiodoheptane ____ - - - - -- - - - - -- - - - - - - - - - - - - - - - - - - -- 43.93 41.74 39.55 36.81 
1 ,8-Diiodo-octane_ - - - - - - - - - - - - - ~ - - - - -- - - - - - - - - - - - - - -- 43.25 41.17 39.09 36.49 
1,9·Diiodononane ____________________________________ 42.51 40.53 38.54 36.06 

e. Ref. [250]. b Ref. 1244] (±O.l). 

TABLE 73.1. Heterocyclic nitrogen containing compounds 

Surface tension 

Compound 

10° 20° 30° 40° 50° 60° 70° 80° 90° 

---

Pyrrole a ---- ___ ----- ---- 38.71 37.61 36.51 35.41 34.31 33.21 21.11 ------- -------Pyrrolldine a ___________ 30.58 29.65 28.80 27.88 26.98 26.08 25.18 ------- -------
Pyrimidineb --- _ -- _ -- _ -- ---_ .... _- 30.83 29.82 28.81 27.80 26.79 25.78 24.77 23.76 
Pyridazineo ____________ 49.51 48.48 47.44 46.41 45.37 44.33 43.30 42.26 41.23 
QuinoJined _ -- ___ -- __ --- 44.19 43.12 42.06 41.00 39.93 38.87 37.81 36.75 35.68 
Piperidine e ________ ..: ___ 30.64 29.48 28.33 27.18 26.02 24.87 23.72 22.57 21.41 

Least squares 
constants 

a b 

70.21 0.1613 
50.26 0.1195 
49.37 0.1146 
47.72 0.1092 
46.80 0.1153 
46.12 0.1095 
45.33 0.1040 
44.50 0.0993 

Least squares 
constants 

100°C a b 

------- 39.81 0.1l00 

------- 3l.48 0.0900 
22.75 32~85 0.1010 
40.19 50.55 0.1036 
34.62 45.25 0.1063 
20.26 31.79 0.1153 

e. Ref. [90) (Maximum Bubble Pressure-N2) (±0.15). 
b Ref. [104] (Maximum Bubble Pressure-A) (±0.15). 
c Ref. [103] (Capillary Rise Method-A) (±O.l). 

d Ref. [179] (Capillary Rise Method-A) (±0.3). 
e Ref. [177] (Capillary Rise Method-A) (±0.2). 

TARLE 73.2. Pyridine aldehydes and pyridinemethanols [126] 

(Maximum Hubble Pressure Method.A) 

Surface tension (±O.IS) 

Compound 

20° 40° 60° 85°C 

Picolinaldehyde _____________________ ~ ________________ 4l.53 39.22 _ 36.94 34.07 
Nicotinaldehyde ______________________________________ 46.54 44.02 41.49 38.34 
I80nicotinaldehyde ___________________________________ 48.66 46.06 43.47 40.22 
2-PyridinemethanoL __________________________________ 47.28 45.04 42.81 40.01 
3-PyridinemethanoL __________________________________ 49.73 47.40 45.06 42.14 

Least squares 
constants 

a b 

43.82 0.1147 
49.06 0.1261 
5l.26 0.1299 
49.52 0.1119 
52.07 0.1168 

937 

(Ty 

±0.02 
±0.01 
±0.01 
±0.02 
±0.01 
±0.01 
±0.01 
±0.02 

(Ty 

±O.08 
±0.08 
±0.10 
±0.12 
±0.15 
±0.10 

(Ty 

±O.OO 
±0.03-
±0.04 
±0.02 
±0.04 
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Rhenium UWA J 
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Rhemu:rn 

JOSEPH J. JASPER 

TABLE 74. Rhenium oxychlorides f231 

(DifI. Cap. Rise-A) 

Surface tension (±0.1) 

10° 20° 30° 40° 50° 

'-i- '-i- '-i- ' - 47.06 44.57 
_ 52.06 50.0S 4.S.10 4.6.12 i-

TABLE 75. Organosilicon compounds I [149J 

(Differential Capillary Rise-A) 

Compound 

Trimethylphcnylsilane ______ -:- ________________ 
Dimethyldiphenylsilane __ -: ___________________ 
Bromotrimethylsilane ________________________ 
Bromodimethylphenylsilane ___________ ' _______ 
Dihromodimethylsilane ______________________ 
Bromodiethylmethylsilane ____________________ 

Compound 

15° 

Tetraethyl silicate _________________ 22.34 
Tetrapropyl silicate ________________ 24.01 
Hexamethyldisiloxane _________ .: ____ 15.86 
Octamethylcyclotetrasiloxane _______ 13.97 
Decamethylcyclopentasiloxane ______ 18.71 

Surface tension (±0.10) 

25° 30° 35° 40° 

24.29 23.89 23.49 23.11 

32.47 32.03 31.59 31.15 
19.85 19.32 18.78 18.25 
28.30 27.95 27.59 -'27.24 
24.57 

I 

24.12 23.67 23.22 
23.55 23.13 22.71 22.29 

Organosilicon compounds II [148] 

(Differential Capillary Rise-A) 

Surface tension (±0.10) 

20° I 25° 30° 35° 

21.67 21.18 20.69 ---------
23.58 23.14 22.71 ---------
15.48 15.10 14.72 ---------
18.57 18.16 17.76 ---------
18.43 18.15 17.87 ---------

45°C 

22.72 

30.71 
17.71 
26.88 
22.77 
21.87 

40°C 

---------
---------
---------
~r-------

---------

Least squares 
constants 

60°C a b 

42.01 57.00 0.2485 
, - 54..04 0.1979 

Least squares 
constants 

a b 

26.25 0.0185 

34.67 0.0880 
22.53 0.1070 
30.08 0.0710 
26.83 0.0903 
25.65 0.0340 

i 

LeJst squares 
constants 

a b 

23.63 0.09787 
25.31 0.08673 
17.01 0.07634 
20.19 0.03105 
19.56 0.05647 

Tetramethylsilane _________________ --------- 12.85 - - ,- .- ---------1- .- --------- ----------Tetraethylsilane ______________ ~ ____ 23.60 23.06 22.52 21.98 21.44 20.91 25.22 0.10786 
Chlorotrimethylsilane ______________ --------- 17.76 17.32 16.83 16.45 16.01 19.51 0.0875 

J. Phys. Chem. Ref. Data, Vol. 1, No.4, 1972 

0'1 

±0.S4 
::b0.33 

O''Y 

±0.O5 

±0.O5 
±0.06 
±0.11 
±0.03 
±0.06 

(J''Y 

±0.10 
±0.12 
±0.09 
±0.13 
±O.IO 
±0.O7 
±0.04 
±0.10 
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TABLE 75. Organosilicon compounds ITT [144]-f:lmtinlled 

Organosilicon compounds III [144] 

(Differential Capillary Rise-A) 

Surface tension (±0.10) 

Compound 

100 150 200 25°C 

Trichlorosilane __________________________ ..: _______ :- ____ 19.35 18.82 18.27 17.74 
Dichloroethylsilane _______________________________ - _-_ 22.92 22.31 21. 70 21.09 
Chlorodiethylsilane ____________ ~ __________ - _______ - - -- 23.36 22.83 22.30 21. 77 
Triethylsilane _______ :. __________________ - _________ --- -- 21.49 21.10 20.71 20.32 
Triethoxysilane _______________ :.. _______ - - - - _ - __ - __ - --- 22.15 21.70 21.25 20.80 

939 

Least squares 
constants 

0'" 

a b 

20.43 0.1076 ±0.06 
24.14 0.1220 . ±0.05 
24.42 0.1060 ±0.05 
22.27 0.0780 ±0.06 
23.05 0.0900 ±0.08 

J. Phys. Cham. R.f. Data, Vol. I, No.4, 1972 
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TABLE 76. Substituted phenols and anisoles 

Surface tension 

Compound 

25° 40° 60° 80° 100° I 120° UlO° 1400 150° 170° I 180°C 

---------------------------1---1---1---1---1---1---1---1---1---1---1 

o-Chlorophenol& _______________________________________ - 39.7 38.0 35.8 33.5 31.3 29.0 27,9 26.8 25.7 23.4 
~-Chlorophenolc _______________________________________ _______ 39.7 37.6 35.6 33.6 31.6 30,6 29.6 28.6 26.6 25.5 
p-Chlorophenol& _______________________________________ _______ 41.8 39.7 37.6 35.5 33.4 32,4 31.3 30.3 28.2 27.1 
~-Bromophenol c _______________________________________ ------- 41.9 40.0 38.1 36.2 34.3 33.3 32.4 31.4 29.5 28.5 
p-Bromophenol c _____________________ -_. ________________ ------- ------- ------- 40.3 38.2 36.0 35.0 33.9 32.8 30.7 29.5 
o-Chloranisole & _____________________ - - __ - - - - - - - -_ - _ - _ -_ 38.6 36.8 34.5 32.1 29.8 27.4 26.3 25.1 23.9 21.6 20.4 
p-Chloranisole& ________________________________ . _____ -_ 46.3 44.7 42.6 40.4 38.3 36.1 35.1 34.0 32.9 30.8 29.7 
o-Cresol f ______________________________________________ 36.90 35.39 33.36 31.34 29.32 27.30 26.29 25.28 24.26 22.24 21.23 
~-Cresol f _____________________________________________ 35.69 34.31 32.46 30.61 28.76 26.92 25.99 25.0'7 24.14 22.30 21.37 
p-Cresol c ______________ - _______________________________ 

------- 34.88 33,02 31.17 29.32 27.47 26.54 25.61 24.69 22.83 21.91 
Pyrocatecholb----------------------------------------- ------- ------- ------- ------- 39.1 37.4 36.6 35.7 34.9 33.2 32.3 
Resorcinol b ____________________________________________ ------- ------- ------- ------- 47.6 46.2 45.5 44.8 44.0 42.6 . 41.9 
Guaiacol b ____________________________ -_________________ ------- 37.4 35.5 -33.7 31.8 29.9 28.9 28.0 27.1 25.2 24.2 
~-~ethoxyphenolb------------------------------------- 42.2 41.0 39.3 37.7 36.1 34.5 33.7 32.8 32.0 30.4 29.6 
p-~ethoxyphenolb------------------------------------- ------- ------- 39.9 ,38.3 36.7 35.1 34.3 33.4 32.6 31.0 30.2 
Veratrole b _____________________________________________ 32.8 31.8 30.5 29 .. 3 28.0 26.7 26;1 25.4 24.8 23.5 22.8 
~-Dimethoxybenzeneb __________________________________ 33.9 32.8 31.3 29.8 28.2 26.7 26.0 25.2 24.5 23.0 22.2 
p-Dimethoxybenzeneb _______ ->- _ -- -- -- -- _____ -- --- ____ -- ------- ------- 32.5 30.8 29.0 27.3 26.4 25.5 24.7 22.9 22.1 
2 ,4-Dichlorophenol d _________ :"~ _________________________ 41.71 39.26 36.82 34.38 31.94 30.72 29.S() 28.27 25.83 24.61 
2,4, 5-Trichlorophenol d _________________________________ ---.---- ------- 41.35 39.11 36.87 34.63 33.51 32.39 31.27 29.03 27.91 
2,4,6-Trichlorophenol e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 35.49 34.53 33 .58 31.67 29.75 28.80 26.89 25.93 
4,4-Azoxydianisole g ------------------------------------ ___ ~ _______________________________ 38.31 37.49 36.67 35.86 34.22 33.40 

& Ref. [139] (Maximum Bubble Pressure-A) (±0.10). e Ref. [103] (Maximum Bubble Pressure-N2) (±2.0). 
b Ref. [137] (Maximum Bubhle Pressure-A) (±0.10). f Ref. [179] (Capillary Rise Method-V) (±0.3). 
c Ref. [93] (Capillary Rise Method-A) (±0.4). g Ref. [183] (Capillary Rise Method-A) (±0.2). 
d Ref. [8] (Capillary Rise Method) (±0.10). 

Least squares 
constants 

a b 

42.5 0.1122 
43.7 0.1009 
46.0 0.1049 
45.69 0.09528 
48.88 0.1070 
41.5 0.1171 
49.0 0.1073 
39.43 0.1011 
38.00 0.09237 
38.58 0.09262 
47.6 0.0849 
54.8 0.0717 
41.2 0.0943 
44.2 0.0811 
44.8 0.0811 
34.4 0.0642 
35.8 0.0755 
37.7 0.0868 
46.59 0.1221 
48.07 0.1120 
43.13 0.09554 
48.12 0.08175 

rF"( 

±O.Ll 

±0.O4 

±0.O4 
±0.O6 
±0.O4 

±O.OI 
±0.O2 
±0.27 
±0.O4 

00 
~ o 
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0 
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TABLE 77.1. Benzylated phenol derivatives [541 

(Drop-weight Method-A) 

-
Surface tension (±0.10) 

Compound 

20° 30° 40° 50° 

Benzyl o-chlorophenyl ether __________________ 42.16 41.14 40.13 39.12 
o-Chlorohenzyl phenyl ether __________________ 42.31 41.23 40.15 39.07 
2-Chloro-a-phenyl-p-cresoL __________________ 44.20 43.19 42.17 41.16 
a-(o-Chlorophenyl)-p-cresoL _________________ 43.63 42.89 42.15 41.40 
a-(o-Chlorophenyl)-p-cresol henzoate __________ 42.88 42.24 41.61 40.98 
4, 6-Dihenzyl-o-cresol _________________ - ______ 42.71 42.06 41.42 40.77 
2 ,6-Diherizyl-m-cresoL __ - ______ ' ____ -- _______ 39.57 39.09 38.61 38.12 
2, 6-Dihenzyl-p-cresoL ______________________ 40.89 40.34 39.79 39.24 
6-Benzyl-2-phenylphenoL ____________________ 44.12 43.24 42.36 41.48 
4-Benzyl-2-phenylphenoL ____________________ 44.13 43.41 42.68 41.96 
6-Benzyl-4-bromo-2-phenylphenoL ____________ --------- 44.10 43.36 42.62 
4-Benzyl-6-bromo-2-phenylphenoL ____________ --------- 43.94 43.01 42.24 
a-Hydroxy-l ,1-diphenylhutane _______________ 37.76 37.01 36.27 35.52 

941 

Least squares 
constants 

fT-y 

60°C a b 

38.11 44.18 0.1012 ±0.03 
37.99 44.47 0.1080 ±0.05 
40.15 46.23 0.1014 ±0.04 
40.66 45.12 0.0743 ±0.07 
40.35 44.14 0.0632 ±0.O6 
40.12 44.00 0.0646 ±0.05 
37.64 40.53 0.0481 ±0.05 
38.69 41.99 0.0550 ±0.05 
40.61 45.87 0.0877· ±0.04 
41.24 45.58 0.0724 ±0.O4 
41.88 46.32 0.0740 ±O.OO 
42.07 44.87 0.0466 ±O.OO 
34.77 39.25 0.0746 ±0.07 

J. Phys. Chem. Ref. Data, Vol. 1, No.4, 1972 
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Compound 

3, 4-Xylenol ________ - - - - - - - - -- - - - - - - - -- - - - - - - - - - - - - - - --
2,4-Xylenol ___________________________________________ 
3,5-Xylenol ___________________________________________ 

2, 5-Xy~enol _______________ - ___ - - - - - - -- - - - - - - - - - - - - - - --
Thymol _______________________________________________ 

5,6,7 ,8-Tetrahydro-l-naphthoL_ - - - -- - -- - - - - -- - - --- -- ---
5,6,7, 8-Tetrahydro-2-naphthol __ - - - - - - ---:-- - - - ------ -- ---
1,2,3 ,4-Tetrahydro-l-naphthoL _ - _____ -- - - -- - ---- ---- ---

Compound 

51)0 600 70° 80° 

40° 

--- ----

31.10 
-------
-------
-------

-------

-------
40.20 

TABLE 77.2 Higher phenols [11)6] 

(Maximum Bubble Pressure Method-A) 

Surface tension (±0.20) 

45° 55° 65° 75° 85° 95° 

------------------

------- ------- ------- 28.92 28.01 27.10 
30.66 29.79 28.92 28.06 27.19 26.32 

------- ------- ------ ... 28.04 27.23 26.43 
------- ------- ------- ------- 29.49 28.64 
------- 29.43 28.61 27.79 26.97 26.15 
------- ------- ------- 38.42 37.38 36.34 

------- ------- 38.90 38.17 37.45 36.72 
39.77 38.91 38.06 37.20 36.34 -------

TABI,E 77.3 Substituted phenols and phenolic ethers [28] 

(Maximum Bubble Pressure-A) 

Surface tension (±0.20) . 

900 100° l1S0 120° 1300 1400 1500 

100< 120° 

------
26.65 24.83 
25.8B 24.15 
26.02 24.41 
28.22 26.52 
25.7'1, 24.10 
35.82 33.75 
36.35 34.90 

------- -------

1600 170° 

140° 160°C 

------
23.01 21.19 
22.41 20.67 
22.80 21.18 
24.82 23.12 
22.45 20.81 
31.68 30.60 
33~44 31.99 

------- -------

180° 1 190°C 

Least squares 
constants 

a b 

35.75 0.0910 
34.57 0.08685 
34.09 0.08066 
36.72 0.0850 
33.95 0.08212 
46.19 0.10366 
43.63 0.07276 
43.63 0.08575 

Least squares 
constants 

a b 

1----1----1----1----1----1----1----1----1----1----1----1-----1----1----1----1-----
,; .. 

Methyl phenylazo-2-
naphthyl ether ________ -' ______ -' _______ L _____ .I 42.69 I 41.64 I 40.60 I 39.04 51.03 0.1043 

1, 2-N aphthoquinone 
1-phenylhydrazone __________________________ : _________________________________________________ 36.78 35.86 34.94 34.02 33.10 50.58 0.0920 

2-Methoxyazobenzene _____ 42.11 41.06 40.02 38.97 37.93 _____________________________________________________________________ _ 47.34 0.1046 
3-Methoxyazobenzene _____ 41.25 40.12 38.98 37.84 ____________________________________________________________________________ _ 46.94 0.1l37 
.4-Methoxyazobenzene ___________________ 39.41 38.20- ;J1.10 35.94 ______________________________________________________________ _ 47.52 0.US8 
m-PhenylazophenoL ________________________________________ ~ ______________ 39.76 38.77 37.79 36.80' _____________ ..: _____________ _ 51.58 0.0985 
0-Benzoquinone 

44.60 0.0884 
45.34 O.UOS 
51.60 0.1000 
44.69 0.1047 

ph~nylhydrazone ___________________ ~,. _______ J _ _ _ _ _ _ _ _ _ _ _ _ _ _ 35.76 34.43 33 . 99 33.11 1_ -- ----1- ------1- --. ----1- ------1- ------1- ------
o-Amsaldehyde ___________ 39.81 38.7~ 37.60 i 36.50 35.39 ------- ------- .,------- ------- ------- ------- ------- ------- -~----- -------
p-PhenylazophenoL ___________________________________________________________________________________________ 34.60 33.60 32 .. 60 

p-Anisaldehyde& _________ 39.45 38.4: 37.36 36.31 35.27 34.22 32.65 32.13 31.08 30.03 28.98 27.94 26.89 25.84 24.80 

a Ref. [108] (N2) (±2.0). 

u., 

±0.O7 
±0.21 
±0.O7 
±0.19 
±o.r)l 
±0.24 
±0.[)7 
±0.22 

(j-y 

±0.O5 

±0.12 
±0.O6 
±0.O9 
±0.14 
±0.18 

±0.1l 
±O.OO 
±O.OO 
±0.29 

..g 
J!o, 
~ 

c-
O 
tn 
m 
." 
X 

!-
c... 
l> 
en 
"'e 
WI 
~ 



Compound 

Sulfur monochloride a ___________________ 

Thionyl chloride b ______________________ 

Sulfuryl chloride b __________ ._ - -- - ______ 

a Ref. [248]. 

Compound, 

Triethylamine-sulfur dioxide a ___________ 

Tripropylaminc-sulfur dioxide b __________ 

N ,N-Dimethylaniline--sulfur dioxide c ____ 

a Ref. [21]. 
b Ref. [110]. 

SURFACE TENSION OF LIQUIDS 943 

TABLE 78. Chlorides of sulfur 

(Capillary Rise Method-A) 

Surf~ce tension (±0.10) Least squares 
constants 

-- CT.., 

15° 25° 35° 45° 55° 65° 75° 85°C ~ b 

44.03 42.57 41.11 39.64 38.18 36.71 35.25 33.79 46.23 0.1464 ±O.ll 
33.98 32.56 31.14 29.73 28.31 26.90 ------- ------- 36.10 0.1416 ±0.10 
30.n 28.78 27.45 ~6.12 -----~- ---_ .... _- ------- ------- 32.10 0.1328 ±O.21 

b Ref. (250). 

TART,R 7Q. Sulfur cJioxicJ~ .acJcJition f'.01'11ponncJf;l 

(Capillary Rise Method-V) 

Surface tension (±O.07) Least squares 
constants 

0° So 10° 15° 20° 25° 30° 35° 40°C a b 

-------------~- ---

38.24 37.S5 36.86 36.18 35.49 34.80 34.11 ------- ------ ..... 38.24 0.1376 
33.25 32.65 31.91 31.30 30.59 29.95 29.25 28.64 28.03 33.25 0.1317 
43.87 .42.97 42.02 41.26 40.23 39.37 38.49 ------- ------- 43.87 0.1799 

c Ref. [20]. 

J. Phys. (hem. Ref. Data, Vol. 1, No.4, 1972 
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Chloromethane 

0° 

2-Chloro-2-methylpropane ___________ 21.35 
2-Chloro-2-methylbutane ____________ 25.1I 
3-Chloro-3-methylpentane __ : ________ 26.52 
3-Chloro-3-ethylpentane _____________ 27.88 
3 -Chloro-3 -ethylhexane ______________ 28.08 
4-Chloro-4-ethylheptane ___________ •. 28.20 
4-Chloro-4-propylheptane .. __________ 28.28 
2 -Chloro-2 -methyl pentane ___________ 24.98 
4-Chloro-4-methylheptane ___________ 27.09 
3-Chloro-3 -nu.thylhexane ____________ 26.92 
2 -Chloro-2 -methylhexane ____________ 26.10 
3-Chloro-3-methylheptane ___________ 24.11 
4-Chloro-4-methyloctane _____________ 28.41 
5-Chloro-5-:methylnonane ____________ 2tL51 
2-Chloro-2-methylheptane ___________ 26.86 
3-Chloro-3-methyloctane _____________ 28.77 
4-Chloro-4-methylnonane ____________ 28.85 
5-Chloro-5-:methyldecane ____________ 29.29 
5-Chloro-5-propyldecane _____________ 29.26 
5-Chloro-5-hutyldecane ______________ 29.80 
2 -Chloro-2 -methyl octane _____________ 27.75 
3-Chloro-3-methylnonane ____________ 28.70 
4-Chloro-4-methyldecane ____________ 28.75 
5-Chloro-5-methylundecane __________ 29.30 
6~Chloro-6-methyldodecane __________ 29.18 

Compound 

2 ,5-Dichluro-2 ,S-dimethylhexane _____________ 
3 ,6-Dichloro-3 ,6-diethyloctane _______________ 
4 ,7-Dichloro-4 ,7-dipropyldecane ______________ 
2 ,7-Dichloro-2 ,7-dimethyloctane ______________ 
3 ,8-Dichloro-3 ,8-diethyldecane ____________ .:. __ 
4 ,9-Dichloro-4 ,9-dipropyldodecane_. __________ 
2 ,10-Dichloro-2 ,10-dimethylundecane _________ 
3 ,1l-Dichloro-3 ,ll-diethyltridecane ___________ 
2 ,1l-Dichloro-2 ,ll-dimethyldodecane. ________ 
3 ,12-Dichloro-3 ,12-diethyltetradecane _________ 
4 ,13-Dichloro-4 ,13-dipropylhexadecane ____ • ___ 

J. Phys. Chem. Ref. Data, Vol. 1, No.4, 1972 
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TABLE 80.1. Tertiary chlorides [204, 172] 

(Maximum Bubble Pressure-A) 

Surface tension (±0.10) 

25° 35° 45° 55° 

18.30 --------- --------- ---------
21.81 20.49 19.17 17.85 

. 23.65 22.50 21.35 20.21 
25.35 24.34 23.33 22.31 
25.50 24.47 23.44 22.41 
25.82 24.86 23.91 22.95 
25.93 25.00 24.06 23.12 
22.41 21.38 20.35 19.32 
24.75 23.81 22.88 21.94 
24.37 23.35 22.33 21.31 
23.66 22.68 21.70 20.72 
23.38 23.08 22.79 22.50 
25.98 25.00 24.03 23.05 
26.24 25.32 24.1,1 23.50 
24.50 23.56 22.61 21.67 
26.17 25.13 24.09 23.05 
26.52 25.58 24.66 23.72 
27.16 26.31 25.46 24.61 
26.99 26.09 25.18 24.27 
27.43 26.49 25.54 24.59 
25.37 24.42 23.47 22.51 
26.36 25.42 24.49 23.55 
26.48 25.58 24.67 23.77 
27.05 26.15 25.25 24:35 
27.03 26.18 25.32 _ -24.~6 

TABLE 80.2. Ditertiary chlorides [120] 

(Max. Bubhle Pressure-A) 

Surface tension (±0.20) 

25° 35° 45° 55° 

65° 

---------
---------
---------
---------
---------
---------

22.18 
18.29 

---------
---------

19.74 

- . -

---------
---------
---------
---------
---------
---------
---------
---------

21.56 
22.62 
22.86 
23.45 
23.60 

65° 

Least squares 
constants 

75°C a b 

--------- --------- ----------
--------- 25.11 0.1320 

--------- 26.52 0.1148 

--------- 27.88 0.1012 

--------- 28.08 0.1030 

--------- 28.20 0.0954 
21.25 28.28 0.0938 
17.26 24.98 0.1029 

--------- 27.09 0.0936 
---_ ... _--- 26.92 0.1020 

18.77 26.10 0.0978 
.- 24.11 0.0293 

_ ... _------ 28.41 0.0973 
, - 28.51 0.09113 

--------- 26.86 0.09442 

--------- 28.77 0.1040 

-----_ ...... - 28.85 0.0933 

--------- 29.29 0.0051 

--------- 29.26 0.0907 

--------- 29.80 0.0947 
20.61 27.75 0.0952 
21.68 28.70 0.0936 
21.96 28.75 0.0906 
22.55 29.30 0.0900 
22.74 29~18 0.0858 

Least squares 
constants 

75°C a b 

--------- --------- --------- --------- -'124.67 23.59 --------- -----------
31.33 30.40 29.48 28.55 --------- --------- 33.65 0.09275 
29.86 28.96 28.07 27.17 --------- --------- 32.11 0.08986 

--------- --------- --------- 26.43 25.62 24.81 30.89 0.0810 
32.16 31.22 30.28 29.35 --------- --------- 34.51 0.0939 
30.71 29.81 28.91 28.03 --------- --------- 32.96 0.0899 
30.33 29.44 28.54 27.64 --------- --------- 32.57 0.08955 
32.61 31.73 30.86 29.99 --------- --------- 34.79 0.08729 
30.75 29.87 28.99 28.11 --------- --------- 32.96 0.0882 
32.89 32.01 31.12 30.23 --------- --------- 35.11 0.08869 
31.53 30.68 29.82 28.96 --------- --------- 33.67 0.08557 



Compound 

10' 

d-Pinene' _ _ __ __ _ __ __ _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ __ _ _ _ _ _ _ _ __ _ _ __ _ _ 27.41 
I-Pinene' _ __ _ _ __ _ _ _ _ _ _ _ _ __ _ _ __ _ _ _ __ _ _ _ __ _ _ _ _ _ _ _ __ _ _ __ _ _ 27.33 
dl-Pinene' _____________________ .....• __ . _. _ .... _____ ... 27.03 

a.p.Mentha-1, B·diene· .•.•.••..•.•.•• ___ •••..•••••.•.. _ _ 28.57 
t.p.Mentha.1 ,B.diene· ••. _.............................. 28 .. 05 
DL.p.Menth •• l,8-diene' ..•..•....... __ ....•• _ ..• _ .• __ •• 28.20 
m·Menth.-1 ,8.(9)·dieneb •• __ ." •••••• _ ••••••• _ •••• _. ••• 27.87 
2(10).Pinene b ' __ "."_."'_' __ ••••••••••••••••••••••• _. 28.17 
Lin.lool , ••••...••... _ .... _. _ .•..•.•.•..••.• _.......... 27.42 
p-l\Ientha .. 6,8 .. dien .. 2 .. oned _______________________________ I 35.62 

I 
• Ref. [lS11 (Capillary Rise Method.A). 
b Rpt [10m (M~rinunTl :Bubble- Pl:"e~u;u:~e-N") (d:2.0). 

TABLE 81. Terpenes 

Surface tension ,i Least squares 
constants 

20' ! 30' 40' 60' RO' 100' 1 120' 130' ]dO' 1150 'c I a b 1--------:-11---
26.46,25.52 24.S7 22.63 20.79 18.91 1702 16.07 I 15 131 .... ___ 28.35 009444 ±O 04 
2639 25.46 2452 22.65 20.79 18.92 1705 16.11 I 15.18 ..•.•.. , 28.26 009343 ±0.06 
26.10 25.16 24.23 22.37 20.S0 18.64 16.78 15.84 14.91 : ...• -•• i 27.96 0.0932 ±0.07 
27.64 26.71 2S.78 23.93 22.07 20.21 18.35 17.42' 16.491 15.56! 29.50 n 0929 ,.,006 
27.16 26.26 25.36 23.57 21.77 19.98 18.19 17.29 16.3911S.50 I' 28 .. 9S 0.08969 ±0.06 
27.28 26.37 25.46 23.63 21.81 19.98 18.1S 17.24 16.33 15.41 29.11 0,09131 ±0.05 
26.90 25.94 24.98 23.05 21.13 19.20 17.27 16.31 15.35 14.38 28.83 0.09631 ±0.20 
27.27 26.37 2S.47 23.67 21.87 20.07 18.27 17.37 16.47 i 15.57 : 29.07 0.09001 ±0.14 
26.62 25.81 25.00 23.39 21.77 20.16 18.55 17.74 16.931' 16.12

1

' 28.23 0,0807 ±0.09 
34.70 33.78 32.86 31.02 29.18 27.34 25.50 24,57

1
23.65 22.73 36.54 0.09204 _._ •.. _. 

, Ref. [179] (Capillary Rise Method·A) (±0.3). 
A nef. [192] (Capillil-r,. Rit;e Melllutl-A) (±O.7). 

TABLE,82. Thiocyanates 

(Capillary Rise Method) 

Surface tension Least squares 
constants 

~, 

-:---:-30' I 40' -:-::-:-~o~ 120' f.o-'---::- 180 '~--a---~--

~:~Y~h~;:::t:~e:~~:::~~::::::~:::~:::::::::: ~~.~~ ~::~~ ;~.~~ I ~~ :: ~~ ~~ ~~.~~ ~~~~I ;~~~~~:~~ '20;~ :::::; :::::; :~:~~ ~.~~~--~-

Compound 

Ethyl isothioeyan.te b ••• _ •• _ •••••••••• _ ••••••••• 37.36 3604 34.71 33 39 32 06 30.73' 28 03 ••• -•• --.•..•.••.•...•.. - .•. _ •.•. _138.69 0.1326 
Propylthioeyanate' ... _ .• _ •...............•.. __ 3378 32.74131.70 3066 2961 28.57 2649 24.41' 22.33 ...•..•....•• _ ..•.•.. 3482 0.1041 ±O.lO 
Butyl thiocyanate·. __ .•.•.•• _ ••.•.•.•.•. _._ ••.• 32.94 31.98 3103 30.07 29.12 28.16: 26.25 : 24.35 22.44 , .• _ •.. _ .... _ ••. _ •.•.• 33.89 0.09544 ±0.04 
Butylisothioeyanated ••••••••••••••••••••••••• 31.43

1

30.42 2942 28.42,27.41 26.41: 24 41' 22.40 20.391-,-,-,- . __ ••••• _ •• _ .• 32.43 0.1003 i ±0.04 
Allyl isothlOcy.nate· •..••.•••.•. _ ...•••........ 3569 34.61,3354, 32.461' n 3Q ~() :!212R 171 % 02 238712172 - .•. - •• ' .••. - •• , 36.76 0.10741' ±0.03 
Triisop~ntyl~mmoniu': thiocyanate'_ .•••.•.. _ ••••.••.• - •.••• _ •• : __ .... _1' ......... ---...... _ .. 30.28 29.40 28.52 :7?4 '_."'_:"." __ 1' 33 81 0.0441 ±0.02 
Phenyl,sothiocyanate •. _ •••...•.. _ ••.....•••.. 4164 40.56139.47 3839 37.30 36.21 34.04131.87 29.70 ~7 ~3 25.35123.18 42.73 0.1086 ±0.16 

I I I 

• Ref. [192J (Al (±0.7). 
b Ref. (177) (V) (±1.0). 
• Ref. [250J (A) (±0.10). 

d Ref. [16] (A) (±0.30). 
'Ref. [257J (A) (±0.30). 

VI c: 
'" ... » 
Q ... 
m 
Z 
VI o 
Z 

S2 
!: o c: 
6 
VI 
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TABLE 83.1. Thiophene [116] 

(Maximum Bubble Pressure Method.A) 

Surface tension (±0.15) Least squares 

Compound 

20° 40° 

Thiophene _____________________________________________ -------- 31.34 28.69 

TABLE 83.2. Alkylthiophenes [116] 

Surface tension (±O.lS) 

Alkylthiophenes 

20° 40° 60° 

2-Methyl- ___________________________________________ 30.83 28.27 25.71 
2-Ethyl-_____________________________________________ 29.86 27.81 25.75 
2-Propyl-____________________________________________ 29.68 27.66 25.63 
2-Butyl-_____________________________________________ 29.75 27.94 __ 26.14 
2-Pentyl-____________________________________________ 30.09 28.18 26.27 
2-Hexyl-_____________________________________________ 30.08 28.21 26.35 
2-Heptyl-____________________________________________ 30.40 28.54 26.68 
3-Methyl-___________________________________________ 32.33 29.91 27.50 
2 ,5-Dimethyl- __________ ,.. ____________________________ 30.45 28.28 26.12 

TABLE 83.3. 2-Thiophenecarhoxylates [116] 

Ester 

Methyl _____________________________________________ _ 
Ethyl ______________________________________________ _ 
Propyl _______________ , ______________________________ _ 
Butyl __________ ' ____________________________________ _ 
Pentyl __________________________________ ' ___________ _ 
IIexyl ________________________ , ______________________ _ 
IIeptyl ________ ~ ____________________________________ _ 

J. Phys. Chern. Ref. Data, Vol. 1, No.4, 1972 

39.33 
, 36.97 

34.06 
33.12 
32.52 
32.55 
31.72 

Surface tension (±0.15) 

36.90 
34.63 
32.22 
30.92 
30.81 
30.08 
30.00 

34.50 
32.28 
30.38 
28.72 
29.11 
27.60 
28.26 

60° 

26.03 

85°C 

22.51 
23.19 
23.10 
23.88 
23.88 
24.02 
24.36 
24.47 
23.41 

31.47 
29.35 
28.08 

26.98 

26.08 

constants 

85°C a 

--------- 34 .. 00 

Least squares 
constants 

a b 

33.39 0.1280 
31.92 0.1028 
31.71 0.1013 
31.55 0.0902 
32.00 0.0955 
31.94 0.0932 
32.26 0.0930 
34.75 0.1209 
32.62 0.1084 

Least squares 
constants 

a 

41.75 
39.32 
35.90 
35.32 
34.22 
35.03 
,33.47 

b 

0.1209 
0.1173 
0.0920 
0.1100 
0.0852 
0.1238 
0.0869 

b 

0.1328 

±0.15 
±0.25 
±0.01 
±0.01 
±0.11 
±0.14 
±0.0l 
±0.04 
±0.12 

±0.32 
±0.18 
±0.26 
±0.0l 
±0.08 
±0.04 
±0.06 



SURFACE TENSION OF LIQUIDS 

TABLE 83.4. Alkyl-2-thienyl ketones [116J 

Surface tension (±0.15) 

2-Thienyl ketone 

20° 40° 60° 85°C 

~ethyl-_____________________________________________ 42.70 39.69 36.67 32.90 
Ethyl- ______________________________________________ 39;55 37.13 34.71 31.68 
Propyl-_____________ -- ---- --- _ ---- - ~ -- -- - _ -- -- -- -- - -- 36.78 35.17 33.55 31.53 
Isopropyl-__________ -- - _ -_ - - - - ---_ ~- --- ~ ------- - -- --- 37.09 35.26 33.43 31.14 
Butyl- _______________ - _____ -_ -- __ -- -- - - -_ --- - - - - - --- 35.65 33.92 32.19 30.02 
Pentyl-_____________ -_ -- - __ - -- -- -- -- -- -- ----- - ---- - -- 34.83 33.08 31.34 29.15 
I1exyI-______________________________________________ 34.36 32.70 31.03 28.96 

TABLE 83.5. Halogenathiophenes [116] 

Surface tension (±0.15) 

Thiophene 

20° 40° 60° 85°C 

2-Chloro-____________________________________________ 
33.91 31.75 29.58 26.87 

2-Bromo-_________________________ ' ___________________ 37.44 35.31 33.19 30.53 
2-Iodo-_______ '_" __ ;,.;".c. __ .;. _______________ .;.,c _____ -' __ ~ __ -' __ 42.62 40.45 38.27 ' -35.55 
2 ,5 -Dichloro- ________________________________________ 37.94 35.49 33.04 29.98 
2,5-DihroIDo-___ 

7 
____________________________________ 43.51 41.34 39.18 36.47 

TABLE 83.6. Miscellaneous thiophene cOIDpounds [116] 

Surface tension C±U.15) 

COIDpounds 

2U'" 40U 60" 85°C 

2-ThiopheneethanoL _________________________________ 40.30 37.87 35.43 32.39 
2-Thiophenepropanol _________________________________ 36.77 34.89 33.01 30.66 
2-Thiophenehutanol __________________________________ 36.27 ' 34.13 32.00 29.32 
2-Thiophenecarhonitrile _______________________________ 46.44 43.72 40.99 37.58 
2-Methoxythiophene __________________________________ 36.53 34.16 31.78 28.81 
2-Ethoxythiophene _______________________________ ~ ___ 33.74 31.69 29.64 27.08 
2-Thiophenecarhoxaldehyde ____________________________ 49.13 46.50 43.87 ---------Tetrahydrothiophene _______________________ ':" __________ 35.76 33.07 30.39 27.03 
Teirahydrothiophene oxide ____________________________ 49.49 47.01 44.53 41.43 
Tetrahydrothiophene dioxide ___________________________ --------- 49.35 43.25 35.62 
Tetl'ahydrothiopyran ________________ ~---------------- 36.11 33.66 31.20 ---------1,4-Oxathiane _____________________________________ ~-

42.42 39.92 37.41 34.28 

Least squares 
constants 

a b 

35.72 0.1508 
41.97 0.1210 
,38.40 0.08086 
38.92 0.0915 
37.38 0.0866 
36.58 0.0874 
36.02 0.0831 

Least squares 
constants 

a b 

36.08 0.1083 
39.57 '0.1064 
44~80 0.1088 
40.39 0.1225 
45.67 0.1082 

Least squares 
constants 

a b 

42.73 0.1216 
38.65 0.0940 
38.41 0.1069 
49.17 0.1363' 
38.91 0.1188 
35.79 0.1025 
51.76 0.1315 
38.44 0.1342 
51.97 0.1240 
61.55 0.0305 
38.57 0.1228 
44.93 0.1253 

947 

(j-y 

±0.03 
±0.40 
±0.49 
±0.02 
±0.02 
±O.ll 
±0.17 

±0.14 
±0.05 
±0.06 
±0.18 
±0.02 

(j'Y 

±0.10 
±0.06 
±0.06 
±0.02 
±0.20 
±0.09 
±0.18 
±0.10 
±0.29 
±0.1O 
±0.06 
±0.06 

J. Phys. Chem. Ref. Data, Vol. 1, No.4, 1972 
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0° 10° 20° 

36.06 34.80 33.54 

0° 10° 20° 

39.32 37.82 36.36 

10° 15° 20° 25° 30° 

---------------

74.36 73.62 72.88 72.14 71.4.0 

Ref. [33] (Capillary rise-He). 
Ref. [72aa] (CapiJIary rise-N2). 

Ref. [155] (Capillary Rise-A). 

35° 

JOSEPH J. JASPER 

TABLE 84. Titanium tetrachloride [170] 

(Capillary Rise Method-V) 

(-y =36.06 -0.127051+0.574 X 1O-4t2 +0.146 XlO-St3) 

Surface tension (±0.2) 

30° 40° 50° 60° 

32.30 31.06 29.87 28.68 

TABLE 85. Vanadium oxytrichloride [170] 

(Maxiumnl Buhhle Pre:'l:'lm-c Method) 

(,),=39.32 -0.1531t+0.284 XI0-3t-0. 742 X10-St3) 

Surface tension (±0.2) 

30° 40° 50° 60<> 

34.97 33.60 32.28 30.99 

TABLE 86. Water 

Surface tension (±0.10) -',f 

40° 45° 50° 60° 70° 80° 

70° 

27.50 

70° 

29.74 

90° 

------------------------

70.66 69.92 69.18 68.45 66.97 65.49 64.01 62.54 

Ref. [181] (Capillary rise-A). 
Ref. [224J (Capillary rise-A). 
Ref. [264] (Capillary rise-A). 

J. PhY5. Chem. Ref. Data, Vol. 1, No.4, 1972 

80° 90°C 

26.34 25.20 

80° 90°C 

28.51 27.30 

J,ea!'lt !'I,qnare!'l 
constants 

U'Y 

100°C a b 

------------

61.06 75.83 0.1477 ±0.08 



5" 10" 15" 

74.00 73.28 72.52 

100° 110° 120° 

58.61 56.41 54.21 

2° 4° 6° 

78.66 78.35 78.04 

SURFACE TENSION OF LIQUIDS 949 

TABLE 86. Water-Continued 

Heavy water [36] 

(Horizontal Capillary Pressure-A) 

Surface tension (±O.18) ('Y=74.64-0.1082t1.1) 

20" 25" 

71.72 70.91 

30n 35° 40" 45" 

---------

70.08 69.24 68.38 67.51 

Deuterium oxide [89] 

(at elevated temperatures) 

(CapiHary Rise Method-V) 

Surface tension (::to.10) 

l40° 

49.81 

160° 1800 2000 

45.40 41.00 36.60 ., 

Hydrogen peroxide [140] 

(Capillary Rise Method-A) 

Surface tension (±0.50) 

8° 10° 12° 15° 

77.73 77.42 77.11 76.65 

50" 55n 60" 65" 70" 75 "c 
------------------

66.64 65.75 64.86 63.96 63.05 62.14 

Least squares 
constants 

<T"( 

215°C a b 

33.30 80.62 0.2201 ±0.24 

Least squares 
constants 

u"( 

20°C a b 

75.87 78.97 0.1549 ±0.22 

J. Phys. Chem. Ref. Dala,Vol. 1, No.4, 1972 
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3.1. TaMes of Surface Tension a~ Single Temperatures 

TARJ"E 87.1. Polysiloxanes (25°C) [107] 

(Methocl not given) 

OctamethyltrisiIoxane ___________ - ___ - - _ - - - - - - - - - - - - - --
Dccamethyltctrasiloxanc ________ - ___ - - - - - - - - - - - - - - - - --
Dodecamethylpentaeiloxane __________ - _ - _ - -- - - - - - _ - - - --
Tetradccamethylhexasiloxanc ________ - - - - - - - - - - - - - - - - --
Hexadecamethylheptasiloxanc ________ - - - _ -- - - - - - - - - - - --
Octadecamethyloctasiloxane __ 

TABLE 87.2. Linear polymethylsiloxanes (20°C) [64] 

(Ring Detachment-A) 

Heptadecamer _ 
Dodecamer_ 
Nonamer_ 
Heptarner _____________________ - ___ - - - - _ - - - 0- - - - _ - - - - -

Hexalner ___________________________________________ _ 
Pentamer ___________________________________________ _ 
Tctramer ___________________________________________ _ 
Trimer _____________________________________________ _ 

TABLE 87.3. Chloromethylsilanes (20°C) [180] 

(Cap. Rise-V) 

67.56 
86.20 
17.08 
17.42 
17.61 
18.03 

19.9 
19.6 
19.2 
18.6 
18.5 
18.1 
17.6 
17.0 

TrichlorometbyIsilane _________________________________ 20.3 
DichlorodimethylsiJane ________________________________ 20.1 
TrimethylsilanoL _____________________________________ 18.4 

TABLE 87.4. Esters (20°C) [64, 194J 

(Ring Detachment-A) 

Tricresyl phosphate ___________________________ - __ - ___ - 40.9 
Benzyl phenylundecanoate ____________________________ - 37.7 
Di(2-ethylhexyl) phthalate _____________________________ 31.2 
Di(2-ethylhexyl) sebacate ______________________________ 31.1 
Pentaerythritol tetracaproatc ___________________________ 30.4 

1,6.Hexamethylene glycol di-2-ethylhexanoatc ___________ 30.2 
Di (2-ethylhexyl)adipate _______________________________ 30.2 
Tri (2-cthylhexyl) tricarhallylatc_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 29.6 
Butylphcnylhendecanoatc _____________________________ 38.0 

Hexa(2-ethyl-l-hexoxy) disiloxanc ______________________ 26.8 
IIexa(2-ethyl-I-butoxy) disiloxane. _____________________ 26.1 

TABLE 87.5. Acetals and ethers (20°C) [152] 

(Max. Bubble Pressure-A) 

1, I-Diisopropoxyethane _______________________________ 20.97 
1,I-Dipentyloxyethane ________________________________ 25.67 

I,I-Diisopcntyloxyethane_ _ _ _________________________ 23.98 
1, I-Di(2-chloroethoxy)ethane. _________________________ 36.22 
1,I-Di(2-ethoxyethyloxy)ethane ________________________ 27.44 
I-Butoxy-l-ethoxyethane ______________________________ 23.26 
I-Butoxy-l-tert-butoxyethanc __________________________ 22.65 
seC-Butyl vinyl ether ________________ 

o 

__________________ 20.16 
Pentyl vinyl ether _____________ . ______________________ 23.44 
Octyl vinyl ether _____________________________________ 26.32 

J. Phys. Chem.Ref. Data, Vol. 1, No.4, 1972 

TABLE 87.6. Alkyl gIycolates (20°C) [52] 

(Method not given) 

Propyl glycolate ______________________________________ 31. 55 
Butyl glycolate _______________________________________ 30.43 
Hexyl glycolate ______________________________________ 29.66 
Heptyl glycolatc _________________ . ___________________ 29.40 

TABLE 87_7. Alkyl glycol monoethers (20°C) t42) 

(Cap. Rise-A) 

2-Pcntyloxyethanol ___________________________________ 27.6 

2-(2-Pentyloxyethoxy)ethanoL _________________________ 29.9 
2-HexyloxyethanoL ___________________________________ 27.7 
2-(2-Hcxyloxyethoxy)ethanoL __________________________ 29.6 
1-(2-Hexyloxyethoxy)-2-(2-hydroxyethoxy)ethane _________ 31.0 
Tetraethylene glycol monohcxyl ether ___________________ 32.1 
2-0ctyloxyetbanoL ____________________ 0 _______________ 29.8 
2-(2-0ctyloxyethoxy)ethanoL __________________________ 30.7 
1-(2-Hydroxyetboxy)-2-(2-octyloxyethoxy)ethane _________ 31.5 
Tetraethylene glycol mono-octyI ether ___________________ 32.0 
Pentaethylene glycol mono-octyl ether _ 32 .17 
Hexaethy lene glycol mono-octy I ether _______________ ., _ _ _ 32.85 
2-DodecyloxycthanoL ________________________________ ., 29.6 
2-(2-Dodecyloxyethoxy)ethanoL. _ _ 30.6 
1-(2-DodecyIoxycthoxy) -2-(2-hydroxyethoxy)ethane _______ 31.3 
Tetraethylene glycol mono-dodecyl ether ____________ ., ___ 31.7 
Pentaethylene glycol mono-dodecyl etheL _______________ 32.0 

TABLE 87.8. Alkyl derivatives ofhenzene and styrene (20°C) [325] 

(Max. Bubble Pressure-,A) 

Isopentylhenzene ___________________ ., _j'_., ____ ., _________ 28.34 
29.02 
29.44 
29.98 

f:l-Methylstyrene ___________________ ., _____ ., ____________ 34, .12 

Styrenc__ 32.00 
AIIylhenzene _________________________________________ 30.37 
a-Methylstyrene _______________ ..: _____________________ 32.56 
(:l-Ethylstyrene _______________________________________ 32.01 
I-Phenyl-2-hutene _____________________ • ______________ 30.48 
2-Phenyl-2-hutene ____________________________________ 33.61 
(2-Methylpropenyl)benzene ____________________________ 31.86 

iJ-Propylstyrellc_ - - -"':r - - -- - - - - - - -- - - - -- - -- - - - - -" -- - - - 33.23 
(:l.Isopropylstyrellc ___ :' ___________________________ .:.., ___ 31.40 
(:l-Ethyl-iJ-methylstyrelle ___________________ ,-., __________ 31.80 
ex, iJ, (3-Trimethylstyrene •. ______________ • ______________ 32.04 
(:l-Ethyl-a-methylstyrene ________ ., ___ ., __________________ 32.25 
ex-Ethyl-tJ-methylstyrene ______________________________ 33.8'/ 

p,(3-Dlethylstyrcne__ 32.22 
(:l-Isohutyl-a-methylstyrene _________________ ., __________ 31.38 
p-Ethyl-a-propylstyrene _____ • ___________ ". _____ ., _____ . 34.20 
cis-tJ-Vinylstyrene ____________________________ ., _______ 36.1a 
trans-(3-Vinylstyrene ___ • ___________________ ., _____ .,. ___ 36.21 
Isopropyl-l-pentylstyrene _______ • __________ • ______ ., ____ 36.59 
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TABLE 87.9. Nonaromatic cyclic compounds (20°C) [152] 

(Method not given) 

2-~ethoxycyclopentanoI ______________________________ 38.1 
2-Ethoxycyclopentanol ________________________________ 35.0 
2-MethoxycycIohexanoL ____________________ .. _________ 37.7 
2-Ethoxycyclohexanol _________________________________ 34.7 
2-Propoxycyclohexanol ________________________________ 34.7 
2-Methoxy-l-methylcyclohexanoL ______________________ 36.4 
l-Ethyl-2-methoxycycIohexanoL _______________________ 36.1 
1 ,2-Dimethoxycyclopentane ___________________________ 31.9 
1 ,2-Diethoxycyclopentane _____________________________ 31.9 
1,2-Dimethoxycyclohexane ____________________________ 34.2 
1,2 -Diethoxycyclohexane_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 33.9 

1,2-Dipropoxycyclohexane _______ ---------------------- 33.5 
1, 2-Diisopropoxycyclohexane _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 33.4 
1 ,2-DlhutoxycyClohexane ______________________________ 33.1 
1 ,2-Dicyclohexyloxycyclohexane~ ______________________ 36.5 
Bicyc10pentyl a (30°C) ________________________ .:. _ _ _ _ _ _ _ 29.8 

.. Rt:lI. [1I3a] (HudZiOlllal Capillary-A). 

TABLE 87.10. Halogenated hydrocarbons (non-fluoro) (20°C) [194] 

(Cap. Rise) 

TrichlorohiphenyL ___________________________ . ________ 45.3 
TetrachlorobiphenyL _________________________________ 44,.2 
Perchlorocyclopentadiene ______________________________ 37.5 
IIexachloro-l,3-hutadiene _____________________________ 36.0 

TABLE 87.11. Fluorocarhons (25°C) [88] 

(Method not give~) 

Pertluoro-l, 2-dimethylcyclohexane_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 15.5 
Pertluoro-1, 3, 5.trimethylcyclohexane _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 17.2 
Pertluoro-l, 2, 4-trimethylcyclohexane_ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ 17.3 
Pertluoro-octane ____________________________________ 13.7 

Pertluorododecane (ll3.5 °C) ___________________________ 10.6 
Pertluoro-2-methyldecahydronaphthalene ________________ 19.2 
Perfluoropropylcyclohexane __ ~ _________________________ 17.2 
Pertluorohutylcyclohexane _____________________________ 17.7 
Pertluoro-4-isopropyl-l-methylcyclohexane_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 17.5 
Perfluorodecahydronaphthalene_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 18.3 
Pertluorononane ______________________________________ 14.4 
Perfluorodecane (45°C) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 13.5 
Pertluoroundecane (70°C) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 12. 7 
Pertluoro-l ,4-dimethylcycloh~xanea (20°C) _____________ 16.3 

.. Ref. [63]. 

TABLE 87.12. Fluorocarbons and derivatives (20°C) [64, 194] 

(Cap. Rise) 

p-Difluorohenzene ____________________________________ 27.0 
Perfluorotrihexylamine ________________________________ 18.3 
Perfluorotributylamine ________________________________ 16.3 
Pertluorotripropylamine _______________________________ 15.2 
Perfluorodihutylether _______________________ ~ _________ 13.4 

1,1,1,3,3, 3-Hexachloro-2 , 2-difluoropropane _ _ _ _ _ _ _ _ _ _ _ _ 32.6 
1,1,1,3, 3-Pentachloro-2, 2, 3-trifluoropropane ___________ 27.8 
1,2,2 ,3-Tetrachloro-l, 1,3 ,3-tetrafluoropropane __________ 22.8 
2,2,3 ,3-Tetrafluoro-l-propanoL __________________ ~ _____ 27.6 
2.,2,3,3 ,4,4,5,5~Octafluoro-I-pentanoL ________________ 24.5 
2,2,3,3,4,4,5,5,6,6,7, 7-Dodeca-fluoro-l-heptanoL ______ 23.8 

TABLE 87.13. Fluorinated esters and ethers (20°C) [56J 

(Method not given) 

liexylheptafiuorohutyrate ______ - ______________________ 19.2 

Octadecyl heptafluorohutyrate _ 25.1 
Butyl pentadecafluorooctanoate_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 18.7 
1 ,6-Hexanediol his (heptafluorohutyrate) _ _ ____________ 21. 5 
1,10-Decan:diol bis(heptafluorobutyrate) ________________ 23.0 
I ~ 6-HexanedioI bis (7H -dodecaflu.oroheptanoate) _ _ _ _ _ _ _ _ _ _ 25.9 
1,6-Hexanediol bis(pentadecatluorooctanoate) __ _ _ _ _ _ _ _ _ _ _ 20.6 
2-Ethyl-2-(hydroxymethyl) -I, 3-propanediol heptafluoro-

butyrate ___________________________________________ 21.2 

IH, IH, 9H-Hexadecafluorononyl 2-ethylhexanoate ________ 23.1 
Bis(III, IH, 5H-octafluoropentyl) glutarate_;.. ____________ 27.5 
Bis(IH, IH-heptatluorohutyl)-3-methylglutarate __________ ·20.5 
Bis (IH, IH, 5H-octafluoropentyl) 3-methylglutarate _ _ _ _ _ _ 26.8 
Bis(IH,IH-undecafluorohexyl) 3-methylglutarate _________ 19.9' 
Bis (IH, IH, 7H.dodecafluoroheptyl) 3-methylglutarate ____ 25.6 
Bis(IH,IH-pentadecafluorooctyl) 3-methyIglutarate_ _ _ _ _ _ 19.5 
Bis(IH, IH, 9H-hexadecafluorononyl) 3-methylglutarate ___ 25.0 
Bis(1H-,IH,5H-octafluoropentyl) adipate ________________ 27 ~7 
Bis(IH, IH, 7H-dodecafluoroheptyl) adipate _____________ 26.1 
Bis(IH, IH, 9H-hexadecafluorononyl) 3-tert-hutyl-adipate __ 24.9 
Bis(lH,IH-heptafluorobutyl) sehacate __________________ 22.4 
Bis(IH ,IH ,5H-octafluoropentyl) .sehacate ______________ '28.2 
Bis (IH, IH, 7H-dodecafluoroheptyl) pinate ______________ 26.2 
Bis(IH, IH, 5H-octafluoropentyl) phthalate ______________ 28.0 
Tris(IH, IH, 5H-octafluoropentyl) tricarballylate _ _ _ _ _ _ _ _ _ 27.2 
IH, IH, 7H-Dodecafluoroheptyl methyl ether _ _ _ 22.1 
Bis(IH, IH, 7H-dodecafluoroheptoxy)hexane _____________ 25.3 

Fluorinated esters [61] 

(Ring Detachment) 

Dietnyl per8uoroadipate (27.0) _______ ~ ____________ ~ ____ 22.7 
Dibutyl perfluoroadipate (26.0) _________________________ 22.2 
Bis(lH,IH-heptafluorobutyl) adipate (25.8) _____________ 20.4 
2,2,3,3,4,4,5, 5-Octafluoro-l, 6-hexanediol dihutyrate_ _ _ _ 23.9 
I, 5-Pentanedioldi (trifluoroacetate) (26.2) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 24.4 
1,5-Pentanediol di(pertluorohutyrate) (26.2) _____________ 20.6 
I ,6-Hexanediol di(perfluorobutyrate) (26.2) _________ . _____ 22.2 
1 ,5-Pentanediol di(perfluorooctanoate) (26.2) ____________ 19.1 
Pentaerythritol tetra(perfluorohut~rate) (26.0) ___________ 18.5 
m- (Trifluoromethyl)henzyl perfluorohutyrate (26.5) _ _ _ _ _ _ _ 24.8 

J. Phys. Chem. Ref. Data, Vol. 1, No.4, 1912 
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TABLE 87.14. Organic phosphoryl compounds (20°C) [55J 

(Drop Wt.-A) 

Diisopropyl phosphonate ____________________________ -_ 26.4 

Diethyl phosphoroftuoridate_ 25.9 
Diisopropyl phosphorofluoridate ____ ' ____________________ 24.5 
Diethyl phosphorochloridate ___________________________ 32.0 
Diisopropyl phosphorochloridate. ___________________ ,.. __ 28.3 
Methyl phosphorodichloridate __________________________ 34.9 
Ethyl pbosphorodichloridate ___________________________ 32.8 
Diethyl dimethylphosphoramidate ______________________ 30.3 
Ethyl dimethylphosphoramidochloridate_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 34.9 
Dimethylphosphoramidic difluoridate ___________________ 25.1 
Dimethyphosphoramidic dichloride _____________________ . 36.1 
Diethylphosphoramidic dichloride_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 35.7 
Tetramethylphosphordiamidic fluoride _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 33.4 

TABLE 87.15. Esters of boric acid (20°C) [3J 

(Max. Bubble Pressure-A) 

Propylborate ________________________________________ 22.48 
Isopropyl borate _____________ ,.. _______________________ 19.02 
Butyl borate _________________________________________ 24.42 
1Ieptyl borate ________________________________________ 26.15 
Octylborate _________________________________________ 28.18 

Decy] borate______________________________ 29.38 

TABLE 87.16. Germanium compounds [201J 

(Max. Bubble Pressure-A) 

Germanium tetrachloride (30 °C) _______________________ 22.44 
Germanium tetrahromide (30 °C) _______________________ 35.51 

Germanium tetrabromide (50°C) _ _ 33.70 
Tetraethylgermanium (30 22.96 
Tetraethoxygermanium (30 __________________ . __ 23.00 

J. Phys. Chem. Ref. Data, Vol. 1, No.4, 1972 

TABLE 87.17. Sulfur halides (20°C) [57,58] 

(Method not giveu) 

Sulfur dichloride - __ - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 37.2 
Trisulfur dichloride_ -. ____ - _____________ .. _____________ 47.8 
Tetrasulfur dichloride_ - -- - - - _ -- _______________________ 52.5 
SuJiur monobromide - ___ .. _ - - _ - __ .. _______ .. _ _ _ _ _ _ _ _ _ _ _ _ _ 39.1 
Trisulfur dibromidc _____________________ .. _____________ 41.0 
Tetrasulfur dibrOInide __________ . ________ . ___ . _________ 42.8 

TABLE 87.18. Miscellaneous compounds 

Temp. Surface Refer-
Compound "<'; tension ence 

2 ,2'-ThiodiethanoL ____________ 20 54.0 50 
4-Hydroxy-4wmethyl-2-pentanone 20 31.0 66 
4-Methyl-3-penten-2-onc ________ 20 28.4 66 
Triethylboron _________________ 30 19.84 128 
Disiltbiane ______________ • _____ 18 22.31 143 
Sulfuryl chlorofiuoride _ .. ________ 0 11.2 n 
Chlorotrinitromethane _______ .. __ 20 34.2 265 
1, I-Diwp-tolylethane ____________ 30 34.5 15 
1-0-ToIyl-l-pwto1ylethane ________ 30 35.5 15 
I-m-Tolyl-l-o-tplyletbane _______ 30 36.1 15 
2,2-Di-p-tolylhutane_ • 30 33.6 IS 
m, m'-BitolyL _ -- 20 39.0 150 
Cyclo-octadiene ________________ 20 31.46 30 
Diolein succJnal:C __ .. ____________ 70.2 25.35 60 
Distearin succinate _____ .. _______ 94.6 28.01 60 
Boron trifluoride-

ethyl methyl etheratc _________ 25 30.8 129 
Ozone ________________________ -182.7 38.1 117 
1, I-Dichloro-2-propanone _______ 20 31.91 86 
2,2-Dichloroethyl sulfide ________ 20 42.82 85 
4. Methy1w4-penten-2-one __ .... _ .. __ 20 23.0 213 
l-u-AlIylglycecoL __________ -: ___ 20 33.3 41 
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'IGURE 11. Comparison of recommended values for surface tension (in dyn/cm) as a function of temperature with selected measurements 
for hutyl alcohol (solid line passes thru recommended values). 
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FIGURE 14. Comparison of recommended values for surface tension (in dyn/cm) as a function of temperature with selected measurements 
for carbon tetrachloride (solid line passes thru recommended values). 
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FIGURE 15. Comparison of recommended values for surface tension (in dyn/cm) as a function of temperature with selected measurements 
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FIGURE 17. Comparison of recommended values for surface tension (in dyn/cm) as a function of temperature with selected measurement 
for p-chlorotoluene (solid line passes thru recommended values). ' 
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',FIGURE 18. Comparison of recommended values for surface tension (in dyn/cm) as a function of temperature with selected measurements 
for m-cresol (solid line passes thru recommeuded values). 
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FIGURE 19. Comparison of recommended values for surface tension (in dyn/cm) as a function of temperature with selected measurement 
for o-cresol (solid line passes thru recommended values). 
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for diethy) ether (solid line passes thru recommended values). 
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FIGURE 22. Comparison of recommended values for surface tension (in dyn/cm) as a function of temperature with selected measurements 
for ethanethiol (solid line passes thm recommended values). . 
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FIGURE 24. Comparison of recommended values for surface tension (in dyn/cm) as a function of temperature with selected measurements 
for ethyl acetoacetate (solid line passes thru recommended values) . 
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FIGURE 27. Comparison of recommended values for surface tension (in dyn/cm) as a function of temperature with selected measurements 
for formamide (solid line passes thru recommended values). 
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FIGURE 28. Comparison of recommended values for surface tension (in dyn/cm) as a function of temperature with selected measurements 
for formic acid (solid line passes thru recommended values). 
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'IGURE 30. Comparison of recommended values for surface tension (in dyn/cm) as a function of temperature with'selected measurements 
for iodohenzene (solid line passes thru recommended values). 
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FIGURE 31. Comparison of recommended values for surface tension (in dyn/cm) as a function of temperature with selected measurements 
for isobutyl alcohol (solid line passes thru recommended values). 
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FIGURE 32. Comparison of recommended values for surface tension (in dyn/cm) as a function of temperature with selected measurements 
. for isovaleric acid (solid line passes thru recommended values). 
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FIGURE 33. Comparison of recomm~nd~d values for surface tension (in dyn/cm) as a function of temperature with selected measurement 
for 3-methylbutanol (solid line passes thru recommended values). 
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FIGURE 35. Comparison of recommended values for surface ten~ion (in dyn/cm) as a function of temperature with selected measurements 
for methyl alcohol (solid line passes thru recommended values). 
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FIGURE 36. Comparison of recommended values for surface tension (in dyn/cm) as a function of temperature with selected measurements 
for nitrobenzene (solid line passes thru recommended values). 
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FIGURE 37. Comparison of recommended values for surface tension (in dyn/cm) as a function of temperature with selected measurements 
N-nitrosodimethylamine (solid line passes thru recommended values). 
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FIGURE 39. Comparison of recommended values for surface tension (in dyn/cm) as a function of temperature with selected measuremen" 
for 2-pentanone (solid line passes thru recommended values). 

30 

25 

~ 
~ 
Z 

20 ~ 

I'Ll 
E-< 
r.J 
tJ 

~ 
~ 

15 

• Reference 163 
@ Reference 40 

10 b. Reference 1J11b 

5~=====±======h=====~======±=====~======~====~======±=====~====~ 
o 10 15 20 25 30 35 40 45 500e 

TEMPERATURE 
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FIGURE 41. Comparison of recorqmended values for surface tension (in dyn/cm) as a function of temperature with selected measurements 
for l-pentano) (solid line ptlsses thru recommended values). 
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FIGURE 43. Comparison of recommended values for surface tension (in dyn/cm) as a function of temperature with selected measurements 
for phosphorus trichloride {solid line passes thru recommended values}, 
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FIGURE 44. Comparison of recommended values for surface tension (in dyn/cm) as a function of temperature with selected measurements 
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FIGURE 48. Comparison of recommended values for surface tension (indyn/cm) as a function of temperature with selected measurements 
for pyridine (solid line passesthru recommended values). 
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FIGURE 49. Comparison of recommended values for surface tension (in dyn/cm) as a function of temperature with selected measurements 
for quinoline (solid line passes thru recommended values). 
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FIGURE 51. Comparison of recommended values for surface tension (in dyn/cm) as a function of temperature with selected measurements 
for o-toluidine (solid line passes thru recommended values). 

50 

40 

~ 
~ 30 ---. <D 
Col 
f-o 

~ 

~ 
Ul 

20 

• Reference 26 

e Reference 134 

10 <D Reference 215 

o 
10 20 30 40 50 60 70 80 90 

TE}IPERATURE 

FIGURE 52. Comparison of recommended values for surface tension (in dyn/cm) as a function of temperature with selected measurementE 
for p-toluidine (solid line passes thru recommended values). 
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FIGURE 53. Comparison of recommended values for surface te~sion (in dyn/cm) as a function of temperature with selected measurements 
for triethylamine (solid Jine passes thm recommended values). 
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6. Preface to Index of Compounds 

This Index has been put together using the general 
principles which apply in the indexing of Chemical Ab­
stracts (CA). The indexing system of CA has evolved 
through the years and is flexible enough to allow a certain 
number of exceptions established by historical usage. It 
is not claimed that this Index conforms precisely with 
current CA usagfl, but a substantial effort has been made 
to use names that are unambiguous and readily recognized 
by current·workers· iIi the field. 

The principle of organization on a functional basis 
followe~ by CA has been used, so that ~~butyl acetate" 

is indexed as ~~acetic acid, butyl ester". The reader is 
referred to CA for a detailed description of the. principles 
used. Trivial names, names from earlier systems of nomen­
clature which have wide acceptance, and, in some cases, 
alternate ways of entering the same name in the index 
have been included as cross references in many cases 
although no attempt has been made to be exhaustive. 

The numbe~ of the table in which the compound can 
-be found f~llows the name of the compound:X··second· 
number in italic type indicates that data on the compound 
are shown in the figure of that number. 

7. Index of Compounds 

Acetaldehyde 5.1 Acetic acid,butoxy-, methyl ester, 15.8 
Acetaldeh yde, oxime of, 57.2 Acetic acid, butoxy-, pentyl ester, 15.8 
Acetaldehyde, trichloro-, 5.1 Acetic acid, butoxy-, propyl ester, 15.8 
Acetamide 18 Acetic acid, butyl ester, 9 
Ac~t(.ul1iJ.~, 2-phenyl-, 18 Acetic acid, sec-butyl ester, 9 
Acetanilide 20 Acetic acid, tert-butyl ester, 9 
Acetanilide, N-ethyI-, 20 Acetic acid, 2-butyne-l,4-diol, 2.2 
Acetanilide, N-methyl-, 20 Acetic acid, chloro·, 48.5 
Acetanilide, N-methyl., addition compound 24.1 Acetic acid, chIoro-, butyl ester, 6 

with boron trifluoride, Acetic acid, chlaro-, ethyl ester, 6 
Acetic acid 7.2,1 Acetic acid. chloro~~rmethyl ester, 6 
Acetic ac·id, allyl ester, 41 Acetic acid, chloro-,' propyl ester, 6 
Acetic acid, amide. See Acetamide. 18 Acetic acid, cyano-, butyl ester, 31 
Acetic acid, anhydride, 7.1 Acetic add, cyano-, ethyl ester, 31 
Acetic acid, bromo-, 4R3 Acetic acid, cyano-, isobutyl ester, 31 
Acetic acid, bromo-, butyl ester, 6 Ace·tic acid, cyano-, methyl ester, 31 
Acetic acid, bromo-, propyl ester, . 6 Acetic acid, CYflno-, pentyl ester, 31 
Acetic acid, butoxy-, butyl ester, 15.8 Acetic acid, cyano-, propyl ester, 31 
Acetic acid, butoxy-, ethyl ester, 15.8 Acetic acid, cyclohexyl ester, 32 
Acetic acid, butoxy-, heptyl ester, 15.8 Acetic acid, cyclopentyl ester, 32 
Acetic acid, butoxy-, hexyl ester, 15.8 Acetic acid, dichloro-, 4R6 
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7. Index of Compounds-Continued 

Acetic acid, dichloro-, butyl ester, 
Acetic acid, dichloro-, ethyl ester, 
Acetic acid, dichloro-, methyl ester, 
Acetic acid, dichloro-, propyl ester, 
Acetic acid, ethyl ester, 
Acetic acid, ethyl ester, addition compound· 

with boron trifluoride, 
Acetic acid, fluoro-, 
Acetic acid, hexyl ester, 
Acetic acid, hydroxy-, butyl ester. See Glycolic 

acid, butyl ester. 
Acetic acid, hydroxy-, heptyl ester. See Glycolic 

acid, heptyl ester. 
Acetic acid, hydroxy-, hexyl ester. See Glycolic 

acid, hexyl ester. 
Acetic acid, hydroxy-, propyl ester~ See Glycolic 

acid, propyl ester. 
Acetio acid, hydroxy-(phenyl)-, nitrile. See 

Mandelonitrile. 
Acetic acid, iodo-, 
Acetic acid, iodo-, butyl ester, 
Acetic acid, iodo-, propyl ester,· 
Acetic add, isobutyl ester, 
Acetic acid, isopropyl. ester, 
Acetic add, methyl e:=;ler, 
Acetic acid, methyl ester, addition compound 

with boron trifluoride, 

6 
6 
6 
6 
9,23 
24.2 

48.1 
9 
87.6 

87.6 

87.6 

87.6 

30.1 

48.4 
6 
6 
9 
9 
9 
24.4 

Acetic acid, 2-(3-methyl-4-{2,6,6~trimethyl-2- 54 
cyclohexen-l-yl)-hutanol)-, 

Acetic acid, 3-methylbutyl ester, 
Acetic acid, l-naphthyl-, hutyl ester, 
Acetic acid, 2-naphthyl-, butyl ester, 
Acetic acid, l .. naphthyl~, ethyl ester; -
Acetic acid, 2-naphthyl-, ethyl ester, 
Acetic acid, I-naphthyl-, heptyl ester, 
Acetic acid, 2-naphthyl-, heptyl ester, 
Acetic acid, I-naphthyl-, hexyl ester, 
Acetic acid; 2-naphthyl-, hexyl ester, 
Acetic acid, I-naphthyl-, methyl ester, 
Acetic acid, 2-naphthyl-, methyl ester, 
Acetic acid, I-naphthyl-, pentyl ester, 
Acetic acid, 2-naphthyl-, pentyl ester, 
Acetic acid, I-naphthyl-, propyl ester, 
Acetic acid, 2-naphthyl-, propyl ester, 
Acetic acid, nitrile. See Acetonitrile. 
Acetic acid, nitrilotri-, ethyl ester, 
Acetic acid, I-pentyl ester, 
Acetic acid, 2-phenyl-, amide. See Acetamide, 

2-phenyl-. 
Acetic acid, phenyl-, butyl ester, 
Aqetic acid, phenyl-, ethyl ester, 
Acetic acid, phenyl-, methyl ester, 
Acetic acid, phenyl-, nitrile. See Acetonitrile, 

phenyl-. 
Acetic acid, phenyl-, propyl ester, 

9,34 
61.2 
61.2 
61j 
61.2 
61.2 
61.2 
61.2 
61.2 
61.2 
61.2 
61.2 
61.2 
61.2 
61.2 
30.1,3 
19.2 
9 
18 

69.2 
69.2 
69.2 
30.1 

69.2 

Acetic acid, propyl ester, 
Acetic acid, tetradecyl ester, 
Acetic acid, trichloro-, 
Acetic acid, trichloro-, hutyl ester, 
Acetic acid, trichloro-, ethyl ester, 
Acetic acid, trichloro-, methyl ester, 
Acetic acid, trichloro:-, 3-methylbutyl ester, 
Acetic acid, trichloro-, propyl ester, 
Acetic acid, trifluoro-, 

. Acetic acid, 2-( 4-(2,6,6-trimethyl-1-cyclohexen­
I-yl)-hutanol)-, 

9 
38.1 
48.7 
6 
6 
6 
6 
6 
48.2 
54 

Acetic acid, 2-( 4-(2,6,6-trimethyl-2-cyclohexen- 54 
I-yl)-hutanol)-, 

Acetic anhydride. See Acetic acid, anhydride. 
Acetoacetic acid, ethyl ester, 
Acetoacetic acid, 2-allyl-, ethyl ester, . 
Acetoacetic acid, 2,2-diethyl-, ethyl ester, 
Aoetoaoetic acid, 2,2-dimethyl-, ethyl ester, 
Acetoacetic acid, ethyl ester, 
Acetoacetic aCid,2-ethyl-, ethyl ester, 
Acetoacetic acid, 2-isopentyl-, ethyl ester, 
Acetoacetic acid, methyl ester, 
Acetoacetic acid, 2-methyl-, methyl ester, 
I-Acetonaphthone 
At:elulle 

Acetone, azine of, 
Acetone, oxime of, 
Acetone O-ethyloxime 
Acetone O-methyloxime 
Acetone O-propyloxime 
Acetonitrile 
Acetonitrile, ·phenyl-,. 
Acetophenone 
Acetophenone,2-hydroxy-, 
Acetophenone,4-hydroxy-, 
Acetylacetone. See 2,4-Pentanedione. 
Acetylacetone, methyl- .. See 2,4-Pentanedione, 

3-methyl-. 
Acetylene 
Acetylenedicarhoxylic acid, dihutyl ester, 
Acetylenedicarboxylic acid, diethyl ester, 
Acetylenedicarboxylic acid, diisopentyl ester, 
Acetylenedicarboxylic acid, diisopropyl ester, 
Acetylenedicarboxylic acid, dimethyl ester, 
Acetylenedicarboxylic acid, dipentyl ester, 
AcetylenedicarboxyIic acid, dipropyl ester, 
Aconitic acid, triethyl ester, 
Acrylic acid, 2-cyano-3,3-diethyl-, ethyl ester, 
Acrylic acid, 2-cyano-3,3-dipropyl-, ethyl ester, 
Acrylonitrile 
Adipic acid, his(lH,lH,7H-dodecafluoroheptyl) 

ester, 

7.1 
9,24 
9 
9 
9 
9,24 
9 
9 
9 
9· 
61.3 
58.2,2 
57.3 

- 57~2 
40.2 
40.2 
40.2 
30.1,3 
30~T-

58.3 
58.1 
58.1 
28,38 
58..1 

29 
3 
3 
3 
3 
3 
3 
3 
9 
31 
31 . 

30.1 
87.13 

Adipic acid, bis(lH,IH-heptaHuorobutyl) ester, 87.13 
Adipic acid, bis(lH,lH,9H-hexadecafluoro- 87.13 

nonyl)-3-tert-butyl ester, 
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7. Index of Compounds--Continued 

Adipic acid, bis(lH,lH,5H-octafluoropentyl) 
ester, 

Adipic acid, dibutyl ester, 
Adipic acid, diethyl ester, 
Adipic acid, di-(2-ethylhexyl) ester, 
Adipic acid, diisopentyl ester, 
Adipic acid, diisopropyl ester, 
Adipic acid, dimethyl ester, 
Adipic acid, dipentyl ester, 
Adipic acid, dipropyl ester, 
Adipic acid, perfiuoro-, dibutyl ester, 
Adipic acid, perfiuoro-, diethyl ester, 
Adiponitrile 
Aluminum bromide 
Aluminum, 2,4-pentanediono-, 
Allyl acetate. See Acetic acid, allyl ester. 
Allyl alcohol 
Allyl bromide. See Propene, 3-bromo-. 
Allyl chloride. See Propene, 3-chloro-. 
Allyl cyanide. See 3-Butenenitrile. 
Allyl iodide. See Propene, 3-.iodo-. 
Allyl isothiocyanate. See Isothiocyanic acid, 

allyl ester. 
ten-Amyl alcohol. See 2-Butanol, 2-methyl-. 
Ammonia 
Ammonium thiocyanate, triisopentyl-, 
Anethol 
Aniline 
Aniline, N-butyl-, 
Aniline, o-chloro-, 
Aniline, p-chloro-, 
Aniline, N,N-dibutyl-, 
Aniline, N,N-diethyl-, 
Aniline, N,N.diisobutyl-, 

87.13 

37 
37 
87.4 
37 
37 
37 
37 
37 
87.13 
8'/.13 

71 
28 
28 
41 
8,4 
41 
41 
30.1 
41 
82,5 

8 
29 
82 
40.1 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 

Aniline, N,N.dimethyl-; 19.2 
Aniline, N,N-dimethyl-, addition compound 79 

with sulfur dioxide, 
Aniline, N,N-dimethyl-m.nitro-, 
Aniline, N,N.dimethyl-o-nitro., 
Aniline, N,N-dipropyl-, 
Aniline, N-ethyl-, 
Aniline, N-ethyl-N-nitroso-, 
Aniline, N-methyl-, 
Aniline, N-methyl-p-nitro-, 
Aniline, N-methyl-N-nitroso-,· 
Aniline, m-nitro-, 
Aniline, p-nitro-, 
Aniline, N-propyl~, 
o-Anisaldehyde 
p-Anisaldehyde 
Anisaldehyde, azine of, 
Anisole 
Anisole, 4,4'-azoxydi-, 
Anisole, o-chloro-, 
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19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
62 
19.2 
62 
62 
19.2 
77.3 
77.3 
59.1 
40.1 
76 
76 

Anisole, p-chloro-, 
Anisole, p-methyl-, 
Anisole, o-nitro-, 
Anisole, p-nitro-, 
Antimony pentafluoride 
Antimony trichloride 
Argon 
Arsenious bromide 
Arscnious chloridc 

Atropic acid, 3-hydroxy-, ethyl ester, 
Azelaic acid, dimethyl ester, 
Azelaonitrile 
Azines. See individual ketone. 
Azobenzene, 2-methoxy-, 
Azobenzene, 3-methoxy., 
Azobenzene, 4-methoxy-, 
Benzaldehyde 
Benzaldehyde, m-hydroxy-, 
Benzaldehyde, o-hydroxy-. See Salicylaldehyde. 
Benzaldehyde, p-hydroxy-, 
Benzaldehyde, 4-hydroxy -3-methoxy-, 
Benzaldehyde, 4-isopropyl-. See Cumaldehyde. 
Benzaldehyde, 2-methoxy-. See o-Anisaldehyde. 
Benzaldehyde, 4-methoxy-. See p-Anisaldehyde. 
Benzamide 
Benzamide,o-hydroxy-, 
I-Benzazine. See Quinoline. 
Benzene 
Benzene, allyl-, 
Benzene, bromo-, 
Benzene, l-bromo-4-chloro-, 
Benzene, 4-bromo-l,2-dinitro-, 
Benzene, (2-bromoethyl)-, 
Benzene, 1-bromo-4-fluoro-, 
Benzene, m-bromonitro., 
Benzene, o-bromonitro-, 
Benzene, p.bromonitro-, 
Benzene, butyl-, 
Benzene, sec-butyl-, 
Benzene, tert-butyl-, 
Benzene, chloro-, 
Benzene, 1.chloro-2A-dinitro-, 
Benzene," 4-chloro-1,2-dinitro-, 
Benzene, l-chloro-4·iodo-, 
Benzene, m-chloronitro-, 
Benzene, o-chloronitro~~ 
Benzene, p-chloronitro-, 
Benzene, p-dibromo-, 
Benzene, p-di-sec-butyl-, 

Benzene, m-dichloro-, 
Benzene, p-dichloro-, 
·Benzene, 1,2-dichloro-4-nitro-, 
Benzene, 1,3-dichloro-4-nitro-, 
Benzene, 1,4-dichloro-2-nitro-, 
Benzene, m-diethyl-, 

76 
40.1 
70 
70 
42.3 
26.3 
29 
26.6 
26.5 
22 
37 
71 

77.3 
77.3 
77.3 
5.1 
5.2 
5.1 
5.2 
5.2 
5.1 
77.3 
77.3 
18 
18 
73.1, 49 
23,6 
87.8 
47,9 
47 
62 
47 
47 
62 
62 
62 
23 
23 
23 
47, 15 
62 
62 
47 
62 
62 
62 
47 
87.S 
47 
47 
62 
62 
62 
23 
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7. Index of Compounds-Continued 

Benzene, o-diethyl-, 
Benzene, p-diethyl-, 
BenzeIle, p-difiuuru-, 
Benzene, 1,2-dihydroxy-. See Pyrocatechol. 
Benzene, 1,3-dihydroxy-. See Resorcinol. 

23 
23 
87.12 
76 
76 

Benzene, 1,~-dihydroxy-2-nitro-. See Resorcinol, 62 
2-nitro-. 

Benzene, 1,2-dimethoxy-. See Veratrole. 
Benzene, m-dimethoxy-, 
Benzene, p-dimethoxy-, 
Benzene, 1,2-dimethoxy-4,5-dinitro-, 
Benzene, dimethyl-(hydroxy)-. See Xylene. 
Benzene, m-dinitro-, 
Benzene, o-dinitro-, 
Benzene, p-dinitro-, 
Rem7.f~ne, ethenyl-. See Styrene. 
Benzene, ethoxy-. See Phenetole. 
Benzene, ethoxy-4,4'-azoxydi-. See Phenetole, 

4,4'-azoxydi-. 
Benzene, ethyl-, 
Benzene, Huoro-, 
Benzene, m-Huoronitro-, 
Benzene, p-fluoronitro-, 
Benzene, 2-hydroxy-1-isopropyl-4-methyl-. See 

Thymol. 
Benzene, iodo-, 
Benzene, (2-iodoethyl)-, 
Benzene, m-iodonitro-, 
Benzene, o-iodonitro-, 
Benzene, isobutyl-, 
Benzene, isopentyl-, 
Benzene, (2-methylpropenyl)-, 
Beu:Geulj, llitlo-, 

Benzerie, pentyl-, 
Benzene, 4.isopropyl-. See Cumene. 
Renzene. 1.isopropyl-(methyl)-. See Cymene. 
Benzene, 1.isopropyl-4-methyl-. See p-Cymene. 
Benzene, 2-(2-methylbutyl)-. See Benzene, tert-

pentyl-. 
Benzene, tert-pentyl-, 
Benzene, propyl-, 
Benzene, 1,2,3-trimethyl-, 
Benzene, 1,2,4-trimethyl-, 
Benzene, 1,3,5-trimethyl-. See Mesitylene. 
Benzenesulfonyl chloride 
Renzene~lllfonyl fluoride 
Benzenethiol 
Benzoic acid, 4,4'.azoxydi-, ethyl ester, 
Benzoic acid, benzyl ester, 
Benzoic acid, bromide, 
Benzoic acid, butyl ester, 
Benzoic acid, chloride, 
Benzoic acid, a- (o-chlorophenyl)-p-cresoI, 
Benzoic acid, ethyl ester, 
Benzoic acid, m-hydroxy-, ethyl ester, 

76 
76 
76 
62 
23 
62 
62 
62 

40.1 
59.2 

23 
47 
62 
62 
47,30 

77.2 
47 
62 
62 
23 
87.8 
87.8 
62,36 
23 
23 
23 
87.8 
87.8 

87.8 
23 
23 
23 
23 
47 
47 
10,7 
59.3 
22 
47 
69.2 
47 
77.1 
69.2,26 
22 

Benzoic acid, o-hydroxy-, ethyl ester. See Sali- 22 
cylic acid, ethyl ester. 

Benzuh; atiid, p-hydlOXY-, ethyl est~J:, 22 

Benzoic acid, m.hydroxy-, methyl ester, 22 
Benzoic acid, o-hydroxy-, methyl ester. See 22 

Salicylic acid. methyl ester. 
Benzoic acid, p-hydroxy-, methyl ester, 22 
Benzoic acid, o-hydroxy-, phenyl ester. See 69.2 

Salicylic acid, phenyl ester. 
Benzoic acid, methyl ester, 
Benzoic acid, propyl ester, 
Benzonitrile 
Benzophenone 
Benzophenone, 2,2,4,4-tetrachloro-, 
Benzophenone, 3,3,4,4-tetrachloro-, 
o-Benzoquinone phenylhydrazone 
Benzoyl bromide 
Benzoyl chloride 
Benzyl alcohol 
Benzyl alcohol, p-methyl-, 
Benzyl bromide. See Toluene, a-bromo-. 
Benzyl chloride. See Toluene, a-chloro-. 
Benzylamine 
Benzylamine, N,N-diethyl-, 
Benzylamine, N-nitroso-, 
Beryllium, 2,4-hexanediono-, 
Beryllium, 2,4-pentanediono-, 
Beryllium propionate (basic) 
Bicyclohexyl 
Bicyclopentyl 
Biphenyl 
Biphenyl, tetrachloro-, 

69.2 
69.2 
30.1 
58.1 
58.1 
58.1 
77.3 
47 
47 
21,8 
21 
47 
47 
19.2 
19.2 
19.2 
28 
28 
28 
32 
87.9 
69.4 
87.10 

Diphenyl, trichloro-, 87.10 
Bis(2-butoxyethyl) phosphonate 67.2 
Bis(dibutyl sulfide), addition compound with 68 

palladium dichloride. 
Bis(diethyl sulfide), addition compound with 68 

palladium dichloride, 
Bis(diisobutyl sulfide), addition compound with 68 

palladium dichloride, 
Bis(dimethyl sulfide), addition compound with 68 

palladium dichloride, 
Bis(dipentyl sulfide), addition compound with 68 

palladium dichloride, 
Bis(dipropyl sulfide), addition compound with 68 

palladium dichlmide, 

Bis(2-ethoxyethyl) phosphate 
Bis(2-heptoxyethyl) phosphate 
Dis (2-hexoxyethyl) phospha.te 

Bis (2-methoxyeth yl) phosphate 
Bis(2-pentoxyethyl) phosphate 
Bis (2-propoxyethyl) phosphate 

67.2 
67.2 
67.2 

67.2 
67.2 
67.2 

Bis(tributylarsine), addition compound with 68 
palladium dichloride, 

987 
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7. Index of Compound$.-Continued 

Bis(tributylphosphine), addition compound 68 
with palladium dibromide, 

Bis(tributylphosphine), addition compound 68 
with palladium dichloride, 

Bis(triethylarsine), addition compound with 68 
palladium dichloride, 

Bis(tripentylarsine), addition compound with 68 
pailadium dichloride, 

Bis(tripropylarsine), addition compound with 68 
palladium dibromide, 

Bis(tripropylarsine), addition compound with 68 
palladium dichloride, 

Bio(tripropylphoDphine), addition compound 68 
with palladium dichloride, 

m,m'-Bitolyl 
Boron dichloride, dimethylamino-, 
Boron difluoride, 2,4-pentanediono-, 
Boron tribromide 
Boron, triethyl-, 

87.18 
24.6 
28 
24.2 
87.18 

Boron trifluoride 29 
Boron trifluoride, addition compound with 24.4 

diethyl ether, 
Boron trifluoride, addition 

dimethyl ether, 
Boron trifluoride, addition 

ethyl acetate, 
Boron trifluoride, addition 

ethyl. formate, 

compound 

compound 

compound 

with 24.4 

with 24.4 

with 24.4 

Boron trifluoride, addition 
ethyl methyl ether, 

.. ~9Dlpound with ~ 87.18 

Boron trifluoride, addition 
methyl acetate, 

Boron trifluoride. addition 
methyl formate, 

Boron trifluoride, . addition 
N.methylacetanilide, 

Boron trifluoride ether, 
Boroxin 
Boroxin, tributyl-, 
Bromine 
Bromine pentafluoride 
Bromine trifluoride 
Bromoform 
1,3-Butadiene, hexachloro-, 
Butanal. See Butyraldehyde. 

compound with 

compound with 

compound with 

Butanal, 3-methyl-. See Isovaleraldehyde. 
Hutanal, 3-methyl-, oxime of. See Isovaleralde-

hyde, oxime of. 
ButanaI, oxime of. See Butyraldehyde, oxime of. 
Butane 
Butane, ·1-amino-, 
Butane, .2-amino-, 
Butane, "2-amino-2-methyl-. See teTt­

Pentylamine. 
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24.4 

24.4 

24.1 

29 
24.5 
24.3 
25 
42.2 
42.2 
13 
87.10 
5.1 
5.1 
5.1 

57.2 
29 
19.2 
19.2 
19.2 

Butane, I-bromo-, 
Butane,2-bromo-, 
Butane, I-bromo-3-methyl-, 
Butane, l-chioro-, 
Butane, 2-chloro-, 
Butane, l-chloro-3-methyl-, 
Butane, 2-chloro-2-methyl-, 
Butane, 1,4-dibromo-, 
Butane, 1,4-dichloro-, 
Butane, 1,4-diiodo-, 
Butane, 2,2-dimethyI-, 
Butane, 2,3-dimethyl-, 
Butane, 1,1-diphenyI-O-hydroxy-, 
Butane, 2,2-di-p-tolyl-, 
Butane, l.iodo-, 
Butane, 2-iodo-, 
Butane, l-iodo-3-methyl-, 
Butane, 2-methyl-, 
Butane, I-nitro-, 
Butane, 2-nitro-, 
Butane, perfluoro-2-methyl-, 
Butane, 2,2,3-trimethyl-, 
I,3-Butanedione, I-phenyl-, 
I-Butanesulfonyl chloride 
Butanephosphonic acid, dipropyl ester, 
I-Butanethiol 
I-Butanethiol, 3-methyl-, 
Butanoic acid. See Butyric acid. 

12 
12 
12 
12 
12 
12 
80.1 
72 
72 
72 
51.3 
51.3 
77.1 
87.18 
12 
12 
12 
51.3 
66 
66 
42.1 
51.3 
28 
16 
67.2 
10 
10 

Butanoic acid, .g-m~thyJ.,. See Isovaleric acid. 7.2,32 
Butanoic acid, 3-methyl-, butyl ester. See 9 

Isovaleric acid, butyl ester. 
Butanoic acid, 3-methyl-, ethyl ester. See 9 

Isovaleric acid. ethyl ester. 
Butanoic-acid,3-methyl-, methyl ester~ See 9 

Isovaleric acid, methyl ester. 
Butanoic acid, 3-methyl., nitrile. Sre Iso- 30.1 

valeronitrile. 
Butanoic acid, 3-methyh propyl estbr. See 9 

Isovaleric acid, propyl ester. 
I-Butanol. See Butyl alcohol. 
2.Butanol, 2,3.dimethyl-, 
I-Butanol, 3-methyl-, 
2-Butanol, 2-methyl-, 
2.Butanol, 3-methyl-4.(2,6,6-trimethyl-2-

cyclohexen-l-yl)-, 
2-Butanol, 3-methyl-4~{r,6,6-trimethyl-2-

cyclohexen-l-yl)-, acetate, 
2-Butanol, 3-methyl-4-(2,2,6-trimethyl-

cyclohexyl)-, 
2-Butanol, dextro-4-phenyI-, 
2-Butanol, DL-4-phenyl-, 
2-Butanol, levo-4-phenyl-, 
2-Butanol, 4-(2,6,6-trimethyl-I-cyclohexen-

l-yl)., . 

8,11 
49 
8,33 
8 
54. 

54 

54 

21 
21 
21 
54 
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7. Index of Compounds-Continued 

2-Butanol, 4-(2,6,6-trimethyl-2-cyclohexen-I- 54 sec-Butylamine 19.2 
yl)-, ten-Butylamine 19.2 

2-ButanoI, 4-(2,6,6-trimethyI-I-cyclohexen-l- 54 2-Butyne-I,4-diol acetate, 2.2 
yl)-, acetate, 2-Butyne-I,4-diol butyrate, 2.2 

2-Butanol, 4-(2,6,6-trimethyl-2-cyclohexen-l- 54 2-Butyne-I,4-diol formate, 2.2 
yl)-, acetate, 2-Butyne-I,4-dioI heptanoate, 2.2 

2-Butanol, 4-(2,2,6-trimethylcyclohexyl)-, 54 2-Butyne-I,4-diol hexanoate, 2.2 
2-Butanone 58.2,10 2-Butyne-l,4-diol propionate, 2.2 
2-Butanone, azine of, 57.3 2-Butyne-l,4-diol valerate, 2.2 
2-Butanone O-ethyloxime 40.2 3-Butynoic acid, butyl ester, 3 
2-Butanone, oxime of, 57.2 3.Butynoic acid, ethyl ester, 3 
I·Butanone, I-phenyl-. See Butyrophenone. 58.3 3-Butynoic acid, methyl ester, 3 
2-Butanone, I-phenyh 58.3 3-Butynoic acid, propyl ester, 3 
3-Butanone, I-phenyl-, 58.3 Butyraldehyde 5.1 
2-Butanone O.propyloxime 40.2 Butyraldehyde, oxime of, 57.2 
2-Butanal, 2,3-dimethyl., 49 Butyric acid 7.2 
I-Butene 29 Butyric acid, allyl ester, 41 
2-Butene 29 Butyric acid, 2-bromo.~ levo-2-pentyl ester, 6 
I-Butene, 2-methyl-. 51.1 Butyric. add, hutyl ester, 9 
I-Butene, 3-methyl-, 51.1 Butyric acid, 2-butyne-l,4-diol, 2.2 
2-Butene, 2-methyl-, 29 Butyric acid, 2-cyano-3-methyl-, ethyl ester, 31 
2-Butene, I-phenyl-, 87.8 Butyric acid, dodecyl ester, 38.1 
2-Butene, 2-phenyl-, 87.8 Butyric acid, ethyl ester, 9 
3-Butenenitrile 30.1 Butyric acid, heptaBuoro-, 2-ethyl-2- 87.3 
3-Butenoic acid 41 (hydroxymethyl) -1,3-propan ediol triester, 
3-Butenoic acid, butyl eoLer, 41 Butyric acid, hepLafiuoro-, hexyl e::;Ler, 87.13 
3-Butenoic acid, ethyl ester, 41 Butyric acid, heptafluoro-, octadecyl ester, 87.13 
3-Butenoic acid, methyl ester, 41 Butyric acid, 1H,lH,9H-hexadecafluorononyl 87.13 
3-Butenoic icid, p'entyl" ester, 41 ester, 
3-Butenoic acid, propyl ester, 41 Butyric acid, isobutyl ester, 9 
3-Buten-2-one, 3.methyl-4-(2,6,6-trimethyl-2- ·54 Butyric acid, isopentyl ester, 9 

cyc1ohexen-I-yl)-, Butyric acid, methyl ester, 9 
3-Buten-2-one, 4-ph.enyl-, 58.1 . Butyric acid, 2,2,.3.,$,4;4,5,!)-octaBl,1oro-l,6- 87.13 
Butyl alcohol 8, 11 hexanediol diester. See I,6-Hexanediol, 
tert-Butyl alcohol 4 2,2,3,3,4,4,5,5-octaBuoro-, dibutyrate. 
Butyl borate 87.15 Butyric acid, I-pentyl ester, 9 
Butyl bromide. See Butane, I-bromo-. 12 Butyric acid, perfluoro-, m-(triBuoromethyl),; 67.13 
sec-Butyl hromide. See Butane, 2-bromo-. 12 benzyl ester, 
Rlltyl r-hloride. See Butane. l-chlaro-. 12 Hutyrjc ar-irt, propyl ester, 9 
sec-Butyl chloride. See Butane, 2-chloro-. 12 Butyronitrile 30.1, 12 
tert-Butyl chloride. See Propane, 2-chloro-2- 12 Rutyrophenone 58.3 

methyl-. a-Campholanic acid 27 
tert-Butyl chloride. See Propane, 2-chloro-2- 80.1 a-Campholanic acid, ethyl ester, 22 

methyl·. a-Campholenic acid 27 
Butyl iodide. See Butane, I-iodo-. 12 

Capric acid~ methyl ester. See Decanoic acid, 9 
~ec-Duly I iodide. See Butane, 2-iodo-. 12 
Butyl isothiocyanate 82 

methyl ester. 

Butyl nitrite 63.1 Caproic acid, methyl ester. See Hexanoic acid, 9 

Butyl orthophosphate 67.3 methyl ester. 

Butyl sulfate 17.3 Caprylic acid, methyl ester. See Octanoic acid, 9 

Butyl sulfite 17.6 methyl ester. 

Butyl thiocyanate 82 Carbamic acid, ethyl-, ethyl ester, 20 

Buty] thiosulfite 17.2 CarbamiC acid, methyl ester, 20 

Butylamine 19.2 Carbamic acid, methyl-, ethyl ester, 19.2 
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7. Index of Compounds-Continued 

Carbamic acid, phenyl-, ethyl ester. 
Carbanilic acid, ethyl ester. 

Carbamic acid, propyl-, ethyl ester, 
Carbanilic acid, ethyl ester, 
Carbon dioxide 
Carbon disulfide 
Carbon monoxide 
Carbon tetrachloride 
Carbonic acid, butyl ethyl ester, 
Carbonic acid, butyl propyl ester, 
Carbonic acid, dibutyl ester, 
Carbonic acid, diethyl ester, 
Carbonic acid, dihexyl ester, 
Carbonic acid, diisobutyl ester, 
Carbonic acid, dimethyl ester, 
Carbonic acid, dipentyl ester, 
Carbonic acid, dipropyl ester, 
Carbonic acid, ethyl hexyl ester, 
Carbonic acid, ethyl pentyl ester, 
Carbonic acid, ethyl propyl ester, 
Carbonyl chloride 
Carbonyl sulfide 
Carvol. See p-Mentha-6,8-dien-2-one. 
Cetyl iodide. See Hexadecane, l-iodo-. 
Chloral. See Acetaldehyde, trichloro-. 
Chlorine 
Chlorine trifluoride 
o-Chloroaniline 
p-Chloroaniline 
Chloroform 
Cinnamic acid, a-bromo-, methyl ester, 
cis-Cinnamic acid, a-bromo-, methyl ester, 
CiUlUuuic acid, tJ-bromo-, methyl elSter, 

cis-Cinnamic acid, Il-bromo-, methyl ester, 
Cinnamic acid, butyl ester, 
Cinnamic acid, ethyl ester, 
Cinnamic acid, hydro-, ethyl ester, 
Cinnamic acid, hydro-, isopentyl ester, 
Cinnamic acid, hydro-, isopropyl ester, 
Cinnamic acid, hydro-, propyl ester, 
Cinnamic acid, methyl ester, 
cis-Cinnamic acid, methyl ester, 
Cinnamic acid, propyl ester, 
Citraconic acid, ethyl ester, 
Citraconic acid, methyl ester, 
Citraconic acid. propyl ester. 
Civetone. See 9-Cycloheptadecen-l-one. 
m-Cresol 
o-Cresol 
p-Cresol 
p-Cresol, 2-chloro-a-phenyl-, 
p-Cresol, a- (o-chlorophenyl)-, 
m-Crcool, 2,6-dibcnzyl-, 
o-Cresol, 4,6-dibenzyl-, 
p-Cresol, 2,6-dibenzyl-, 
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See 20 

20 
20 
29 
53, 13 
29 
13,14 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34' 
34 
34 
29 
29 
81 
12 
5.1 
2q 

42.2 
47 
47 
13,16 
41 
41 
41 
41 
41 
41 
87.7 
41 
41 
41 
41 
41 
41 
41 
41 
41 
11 
76, 18 
76, 19 
76 
77.1 
77.1 
77.1 
77.1 
77.1 

p-CresoI benzoate, a-(o-chIorophenyI)-, 
Crotonic acid, butyl ester, 
Crotonic acid, 2-cyano-3-propyl., ethyl ester, 
Crotonic acid, ethyl ester, 
Crotonic acid, isopentyl ester, 
Crotonic acid, methyl ester, 
Crotonic acid, pentyI ester, 
Crotonic acid, propyl ester, 
Cumaldehyde 
Cumene 
Cyclobutanecarboxylic acid 

77.1 
41 
31 
41 
41 
41 
41 
41 
5.1 
23 
33 
38.2 Cyclobutanecarboxylic acid, butyl ester, 

1-Cyelobutanecarboxylic aCid, I-cyano-, ethyl 33 
ester, 

Cyclobutanecarboxylic acid, ethyl ester, 33 
Cyclobutanecarboxylic acid, methyl ester, 38.2 
Cyclobutanecarboxylic acid, pentyl ester, 38.2 
Cyc1obutanecarboxylic acid, propyl ester, 38.2 
1,1-Cyclobutanedicarboxylic acid, dibutyI ester, 33 
1,1-Cyclobutanedicarboxylic acid, diethyI ester, 33 
l,l-Cyclobutanedicarboxylic acid, dimethyl 33 

ester, 
1,1-Cyclobutanedicarboxylic acid, dipropyl 33 

ester, 
l,l-Cyclobutanedicarboxylic acid, ethyl ester, 33 
1, l-f:ydohl1t:mRrIicarbo'Y:ylic acid, methyl ester, 33 
CyclogeranioIane. See CycIohexane, 1;1,3- 11 

trimethyl-. 
9-Cycloheptaaecen-l-one 11 
Cycloheptane, bromo-, 11 
CycIoheptanoI 11 
Cycloheptanone 11 
Cydoheptyl blOll1ide. See CyduhepLalle, 11 

bromo-. 
Cyc1ohexane, amino-, 
Cyclohexane 
Cyclohexane, bromo-, 
Cyclohexane, butyl-, 
Cyclohexane, sec-butyl-, 
CycIohexane, tert-butyl-, 
Cyc1ohexane, chIoro-, 
Cyclohexane, decyl-, 
Cydohexane, 1,2-dibutoxy-, 
Cyclohexane, 1,2-dicyclohexyloxy-, 
Cyclohexane, I,2-diethoxy-, 
Cyclohexane. 1.2-diisopropoxy-. 
Cyclohexane, 1,2-dimethoxy-, 
Cyclohexane, 1,1-dimethyI-, 
Cyclohexane, cis-l,2-dimethyl-, 
CycIohexane, trans-l,2-dimethyl-, 
Cyclohexane, cis-l,3-dimethyl-, 
Cyclohexane, trans-l,3-dimeth y h 
Cyclohexo.ne, cis 1,1,-dimcthyl-, 
Cyclohexane, trans-l,4-dimethyI-, 
Cyclohexane, I,2-dipropoxy-, 

19.2 
11 
32 
11 
11 
11 
32 
II 
87.9 
87.9 
87.9 
87.9 
87.9 
11 
11 
11 
11 
11 
11 
II 
87.9 
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Cyclohexane, ethyl-,· 
Cyclohexane, iodo-, 
Cyclohexane, isobutyl-, 
Cyclohexane, isopropyl-, 
Cyclohexane, methyl-, 
Cyclohexane, I-methyl-3-methylene-, 
Cyclohexane, I-methyl-4-methylene-, 
Cyclohexane, methylene-, 
Cyclohexane, perfiuorobutyl-, 
Cyclohexane, perfluoro-l,2-dimethyl-, 
Cyclohexane, perfluoro-I,4-dimethyl-, 
Cyclohexane, perfiuoro-4~isopropyl-1-methyl-, 
Cyclohexane, perfluoromethyl-, 
Cyclohexane, perfluoropropyl-, 
Cyclohexane, perftuoro-l,2,4-trimethyl-, 
Cyclohexane, perfluoro-I,3,5-trimethyl-, 
Cyclohexane, propyl-, 
Cyclohexane, I,I,3-trimethyl-, 
I,I-Cyclohexanediacetic acid, ethyl ester, 
1,I-Cyclohexanediacetic acid, methyl ester, 
I,I-Cyclohexanediacetic acid, 2-methyl-, ethyl 

ester, 

11 
32 
11 
11 
11 
11 
11 
11 
87.4 
87.11 
87.11 
87.11 
42.1 
87.11 
87.11 
87.11 
11 
11 
39 
39 
11 

I,I-Cyclohexanediacetic acid, 3~methyl-, ethyl .39 
ester, 

l,l-Cyclohexanediacetic acid, 4-methyl-, ethyl 39 
ester, 

I,I-Cyclohexanediacetic acid, 2-methyl-, methyl 11 
ester, 

I,I-Cyclohexanediacetic acid, 3-methyl-, methyl 39 
ester, 

l,l-Cyclohexanediacetic acid, 4-methyl-, methyl 39 
ester, 

1,I~Cycloh"exanedic:a.rboxylic acid, methylesier, 
Cyclohexanol 
Cyclohexanol, 2-ethoxy-, 
CyclohexanoI, I-ethyl-2-methoxy-, 
Cyclohexanol, 2-methoxy-, 
Cyclohexanol, 2-methoxy-I-methyl-, 
Cyclohexanol, 2-methyl-, 
~yclohexanol, 3-methyl-, 
Cyclohexanol, 4-methyl-, 
Cyclohexanol, 3-propoxy., 
Cyclohexanone 
Cyclohexanone, 2-methyl-, 
Cyclohexanone, 3-methyl-, 
Cyclohexanone, 4-methyl-, 
Cyclohexene 
Cyclohexene, I-methyl-, 
Cyclohexyl acetate 
Cyclohexyl bromide. See Cyclohexane, bromo-. 
Cyclohexyl chloride. See Cyclohexane, chloro-. 
Cyclohexyl formate 
Cyclohexyl iodide. See Cycloheiane, iodo-. 
Cyclohexylamine 
Cyclooctadiene 

"33 
11 
87.9 
87.9 
87.9 
87.9 
11 
11 
11 
87.9 
11 
11 
11 
11 
11 
11 
32 
32 
32 
32 
32 
19.2 
87.18 

Cyclooctane 
Cyclooctanone 
Cyclopentadecane, methyl-, 
Cyclopentadecanone, 3-methyl-, 
Cyclopentadiene, perchloro-, 
Cyclopentane 
CycIopentane, bromo-, 
Cyclopentane, butyl~, 
Cyclopentane, chioro-, 
Cyclopentane, decyl-, 
Cyclopentane, 1,2-diethoxy-, 
Cyclopentane, 1,2-dimethoxy., 
Cyclopentane, I,I-dimethyl-, 
Cyclopentane, ethyl-, 
Cyclopentane, iodo-, 
Cyclopentane, isobutyl-, 
Cyclopentane,. isopropyl-, 
CycIopentane, methyl-, 
Cyclopentane, methylene-, 
Cyclopentane, perfluoro-, 
Cyclopentane, propyl-, 

11 
11 
11 
11 
87.10 
11 
32 
11 
32 
11 
87.9 
87.Y 
11 
11 
32 
11 
11 
11 
11 
42.1 
11 

1,1-Cyc1opentanediacetic acid, ethyl ester, 39 
1,I-Cyclopentanediacetic acid, methyl ester, 39 
1,I-Cyclopentanediacetic acid, 3-methyl-, ethyl 39 

ester, 
I,I.Cyclopentanediacetic acid, 3-methyl-, 

methyl ester, 
1, l-Cyc1opentanedicarboxylic· acid, methyl 

ester, 
Cyclopentanol 
Cyclopentanol, 2-cyclopentyl-, 
Cyclopentanol, 2-ethoxy-, 

"CycIopelltailol, 2-methoxy~, 
Cyc1opentanol, I-methyl-, 
Cyclopentanol,3-methyl-, 
Cyclopentanone 
Cyclopentanone, 3-methyl-, 
Cyclopentasiloxane, decamethyl-, 
Cyclopentene 
Cyclopentene, I-methyl-, 
Cyclopentene, 3-methyl-, 
Cyclopentyl acetate 
Cyclopentyl bromide. See Cyclopentane,· 

bromo-. 
Cyclopentyl chloride. See Cyclopentane, 

chloro-. 
Cycl9pentyI formate 
Cyclopentyl iodide. See Cyclopentane, iodo-. 
Cyclopropanecarboxylic acid 
Cyclopropane carboxylic acid, butyl ester, 
Cyclopropanecarboxylic acid, ethyl ester, 
Cyclopropanecarhoxylic acid, mcthyl Cjstel', 

Cyclopropanecarboxylic acid, pentyl ester, 
Cyclopropanecarboxylic acid, propyl ester, 
1,I-Cyclopropanedicarboxylic acid, diethyl ester, 

39 

33 

11 
11 
87.9 
87.9" 
11 
11 
11 
11 
75 
11 
11 
11 
32 
32 

32 

32 
32 
33 
38.2 
38.2 
30.2 
38.2 
38.2 
33 

991 
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7. Index of Compounds-Continued 

1,2-CyclopropanedicarboxyIic acid, trans-3,3-
dimethyl-, ethyl ester, 

, 1,1-Cyclopropanediearboxylie acid, dipropyl 
ester, 

I,l-Cyclopropanedicarhoxylic acid, ethyl ester, 
1,2-Cyclopropanedicarboxylic acid, ethyl ester, 
l,l-Cyclopropanediearboxylic acid, methyl 

ester, 
1, 1,2,Z-Cyclopropan etetracarboxylic acid, 

ethyl ester, 
2-Cyclopropene-l,2-dicarboxylic acid, 3· 

methyl-, ethyl ester, 
2-Cyclopropene-l,2-dicarboxylic acid, 3-

methyl-, labile ethyl ester, 
2-Cyclopropene-l,2-dicarboxylic acid, 3-

methyl., methyl ester, 
Cyclotetrasiloxane, octamethyl-, 
Cymene 
p-Cymene 
cis-Decalin. See Naphthalene, cis-decahydro. 
trans-Decalin. See Naphthalene, trans-decahydro. 
trans-Decalin, 2-methylene. See Naphthalene, 

trans-decahydro-2-meth ylene. 
Decalin, perfiuoro-, See Naphthalene, 

perfluorodecahydro-. 
Decalin, perfluoro-2-methyl-. See Naphthalene, 

perlluoro-2-meth yldecah ydro. 
/1-Decalone, trans-.See 2-(lH)-Naphthalen.l. 

Olle, trorM-octahydl-o-. 
Decamethylene nitrate 
Decane 
Decane, I·bromo·, 
Deeane, I-chloro., 
Decane, 5·chloro·5-butyl., 
Decane, 4-chloro-4-methyl-, 
Decane, 5.chloro-5-methyl-, 
Decane, 5.chloro.5-propyl., 
Decane, 3,8.dichloro.3,8-diethyl., 
Decane, 4,7 -dichloro-1., 7 -dipl'opyl-, 
Decane, perfluoro., 
Decane, I-phenyl-, 
Decanedioic acid. See Sebacic acid. 
I,IO·Decanediol, bis(heptafluorobutyrate), 
Decanenitrile 
Decanoic acid, butyl ester, 
Decanoic acid, ethyl ester, 
Decanoic acid, hexyl ester, 
Decanoic acid, methyl ester, 
Decanoic add, propyl ester, 
1.Decanol 
5-Decanol, 5-butyl., 
5.Decanol, 5.ethyI-, 
4.Decanol, 4-methyl., 
5-Decanol, 5-propyl-, 
3·Decanone 
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33 

33 

33 
33 
33 

33 

33 

33 

75 
23 
87.8 
61.5 
'61.5 
II 

87.11 

87.11 

11 

63.2 
51.4 
12 
12 
80.1 
80.1 
80.1 
80.1 
80.2 
80.2 
87.11 
23 

87.13 
30.1 
9 
9 
38.1 
9 
9 
8 
4 
4 
4. 
4 
58.3 

5·Deeanone 
I-Dccene 

DecylalcohoI. See I-Decanol. 
Deeyl borate 
Deeyl bromide. See Decane, I-bromo·, 
Deeyl chloride. See Decane, l-chloro·. 
11.Decyldocosane 
I-Decyne 
Y·Vecynoic acid, ethyl ester, 
9-Decynoic acid, methyl ester, 
9·Decynoic acid, propyl ester, 
Deuterium hydride 
Deuterium oxide 
1,2-Diazine. See Pyridazine. 
Dibenzylamine 
Diborane 
Dibutyl ethylphosphonate 
Dibutyl phosphonate 
Dibutylamine 
Di-sec-Imtylamine 
Dibutylamine, lV·nitroso., 
Dieyclohexylamine 
Diethyl dimethylphosphoramidate 
Diethyl ether, addition compound with boron 

trifluoride, 
Diethyl ethylphosphonate 
Diethyl ketone, oxime of. See 3-Pentanone, 

oxime of. 
DieLhyl phut)'plwllale 
Diethyl phosphorochloridate 
Diethyl phosphorofluoridate 
Diethyl sulfide, addition compound with 

mercury, 
Diethylamine 
Diethylamine, N·nitroso-, 
Diethylene glycol 
Diethylene glycol, dimethyl ether. See Ethe'r, 

bis(2.methoxyethyl) .. 
Diethylphot5phoramidic dichloride 

Diheptyl ethylphosphonate 

58.2 
51.2 
8 
87.15 
12 
12 
51.3 
2.1 
3 
3 
3 
29 
86 
73.1 
19.2 
29 
67.2 
67.2 
19.2 
19.2 
19.2 
19.2 
87.14. 
24.4 

67.2 
57.2 

67.2 
87.14 
87.14 
68 

19.2 
19.2 
44.2 
44.2 

87.14 
67.2 
67.2 Diheptyl phosphonate 

Diheptyl sulfide, addition compound with 68 
mercury, 

Dihexyl ethylphosphonate 67.2 
Dihexyl phosphonate 67.2 
Dihexyl sulfide, addition compound' with 68 

mercury, 
Dihexylamine 
Dihexylamine, N.nitroso-, 
Diisobutylamine 
Diisopen ty lamine 
Diisopropyl phosphonate 
Diisopropyl phosphorochloridate 
Diisopropyl phosphorofluoridate 
Diisopropylamine 

19.2 
19.2 
19.2 
19.2 
87.14 
87.14 
87.14 
19.2 
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7. Index of Compounds-Continued 

Dimethyl ether 
, Dimethyl ether, addition compound with boron 

trifluoride, 
Dimethyl ethylphosphonate 
Dimethyl phosphonate 
Dimethylamine 
Dimethyl amin e, N-nitroso-, 
Dimethylaminoboron dichloride 
Dimethylphosphoramidic dichloride 
Dimethylphosphoramidic difluoridate 
Dioctyl ethylphosphonate 
Dioetyl phosphonate 
Dioetyl sulfide, addition compound with 

mercury, 
Diolein succinate 
p-Dioxane 
1,2,3-Dioxaphospholane, 2-butoxy-4-methyl-, 
1,2,3-Dioxaphospholane, 2-ethoxy-4-methyl-, 
1,2,3-Dioxaphospholane, 2-hexoxy-4-methyl-, 
1,2,3-Dioxaphospholane, 2-methoxy-4-methyl-, 
1,2,3-Dioxaphospholane, 2-pentoxy-4-methyl-, 
1,2,3-Dioxaphospholane, 2-propoxy-4-~ethyl-, 
Dipentyl ethylphosphonate 
Dipentyl phosphonate 
Dipentyl sulfide, addition compound with 

mercury, 

29 
24.4 

67.2 
67.2 
19.2 
19.2, 37 
24.6 
87.14 
87.14 
67.2 
67.2 
68 

87.18 
44.2 
67.4 
67.4 
67.4 
67.4 
67.4 
67.4 
67.2 
67.2 
68 

Dipentyl sulfide, addition compound with 68 
palladium, 

Dipentylamine 
Dipentylamine, N-nitroso-, 
Diphenylamine 
Dipiperidine, addition compound with gallium 

trichloride, 
Dipropyl butylphosphoriaie 
Dipropyl ethylphosphonate 

19.2 
19.2 
19.2~ 21 
43 

67.2 
67.2 

DipropyI hcptylphosphoDntc 67.2 
Dipropyl hexylphosphonate 67.2 
Dipropyl ketone, oxime of. See 4-Heptanone, 57.2 

oxime of. 
Dipropyl methylphosphonate 
Dipropyl octylphosphonate 
Dipropyl pentylphosphonate 
Dipropyl phosphonate 
Dipropyl propylphosphonate 
Dipropyl sulfide, addition compound with 

mercury, 
Dipropylamine 
Dipropylamine, N-nitroso-, 
Disilthiane 
Disiloxane, hexa(2-ethyl-l-butoxy)-, 
Disiloxane, hexa(2.ethyl-l-hexoxy)-, 
Disiloxane, hexamethyl-, 
Distearin succinate 
Disulfide, butyl, 
Disulfide, tert-butyl, 

67.2 
67.2 . 
67.2 
67.2 
67.2 
68 

19.2 
19.2 
87.18 
87.4 
87.4 
75 
87.18 
17.5 
17.5 

Disulfide, ethyl, 
Disulfide, isobutyl, 
Disulfide, isopentyl, 
Disulfide, isopropyl, 
Disulfide, methyl, 
Disulfide, I-pentyl, 
Disulfide, propyl, 
Docosane, Il-deeyl-, 
Dodecane 
Dodecane, I-bromo-, 
Dodecane, I-chloro-, 
Dodecane,2-chloro-, 
Dodecane, 3-chloro-, 
Dodecane, 4.chloro·, 
Dodecane, 5-chloro-, 
Dodecane, 6-chloro-, 
Dodecane, 6.chloro-6-methyl-, 
Dodecane, 2,11-dichloro-2,11-dimethyl-, 
Dodecane, 4, 9·dichloro-4, 9-dipropyl., 
Dodecane, perfiuoro-, 
2,11-Dodecanediol, 2,II-dimethyl-,. 
Dodecanoic acid, butyl ester, 
Dodecanoic.acid, ethyl ester, 
Dodecanoic acid, methyl ester,· 
Dodecanoic acid, propyl ester, 
I-Dodecanol. See Dodecyl alcohol. 
2.Dodecanol 
3-Dodecanol 
4-Dodecanol 
5-Dodecanol 
6-Dodecanol 
6.Dodecanol, 6-methyl-, 
I-Dodecene 
Dodedecyl alcohol 
Dodecyl bromide. See Dodecane, I-bromo-. 
Dodeeyl chloride. See Dodccnnc, l-ohloro-. 
I-Dodecyne 
Eicosane 
1-Eicosene 
a-Epichloroh ydrin 
Ethane 
Ethane, bromo-, 
Ethane, I-bromo-2-ethoxy-, 
Ethane, I-b'!.ltoxy.l-tert-butoxy-, 
Ethane; I-butoxy-I-ethoxy-, 
Ethane, l,l-dibromo-, 
Ethane, 1,2-dibromo-, 
Ethane, l,l-dibutoxy-, 
Ethane, l,l-dichloro-, 
Ethane, 1,2-dichloro-, 
Ethane, 1,1-di(2.chloroethoxy)-, 
Ethane, dichlorodiHuoro-, 
Ethane, 1,1.diethoxy-, 
Ethane, 1,1-di(2-ethoxyethoxy)-, 
Ethane, difiuorotetrachloro-, 

17.5 
17.5 
17.5 
17.5 
17.5 
17.5 
17.5 
51.3 
51.4 
12 
55 
55 
55 
55 
55 

993 

55 
80.1 
80.2 
80.2 
87.11 
44.1 
9,38.1 
9 
9 
9 
36 
36 
36 
36 
36 
36 
4 

·51.2 
36 
12 
55 
2.1 
51.4 
51.2 
44.3 
29 
12 
12 
87.5 
87.5 
72 
72 
1 
72 
72 
87.5 
42.1 
1 
87.5 
42.1 
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7. Index of Compounds-Continued 

Ethane, 1,1-diisobutoxy-, 
Ethane, 1,1-diisopentyloxy-, 
Ethane, l,l-diisopropoxy-, 
Ethane, 1,1-dimethoxy-, 
Ethane, 1,1-dipentyloxy-, 
Ethane, 1,I-dipropoxy-, 
Ethane, 1,1-di-p-tolyl-, 
Ethane, .1-(2-dodecyloxyethoxy )-2.(2. 

hydroxyethoxy)-, 
Ethane, 1,2-epoxy-. See Ethylene oxide; 
Ethane, 1-(2.hexyloxyethoxy)-2-(2-

hydroxyethoxy)-, 
Etllal1.e, 1-(2-hydl-oxyethoxy)-2-(2-

octyloxyethoxy)-, 
Ethane, iodo., 
Ethane, nitro-, 
Ethane, pentachloro-, 
Ethane, 1,1,2,2-tetrabromo-, 
Ethane, 1,1,2,2.tetrachloro-, 
Ethane, I-m.tolyl.l.o-tolyl-, 
Ethane, l-o-tolyl-1-p-tolyl-, 
Ethane, 1,1,I-trichloro-, 

1 
87.5 
87.5 
1 
87.5 
1 
87.18 
87.7 

29 
87.7 

87.7 

12 
66 
13 
13 
13 
87.18 
87.18 
13 

Ethane, 1,1,2-trichloro-, 13 
Ethane, trichlorotrifluoro-, 42.1 
Ethanedioic acid, dibutyl ester. See Oxalic acid, 37 

dibutyl ester. 
Ethanedioic acid, diethyl ester. See Oxalic acid, 37 

diethyl ester. 
Ethanedioic acid, diheptyl ester. See Oxalic 14.1 

acid, diheptyl ester. 
Ethanedioic acid, dihexyl ester. See Oxalic acid, 14.1 

dihexyl ester. 
Ethanedioic acid, diisopentyl ester. See Oxalic 37 

acid, diisopentyl ester. 
Ethanedioic acid, diisopropyl ester. See Oxalic 37 

acid. diisopropyl ester. 
Ethanedioic acid, dipentyl ester. See Oxalic 37 

acid, dipentyl ester. 
Ethanedioic acid, dipropyl ester. See Oxalic 37 

acid, dipropyl ester. 
1,2-Ethanediol. See Ethylene glycol. 
Ethanesulfonic acid 
Ethanesulfonyl chloride 
Ethanesulfonic acid, ethyl ester, 
Ethanethiol 
Ethanol. See Ethyl alcohol. 
Ethanol, 2-arnino-, 
Ethanol,2-butoxy-, 
Ethanol, 2-dodecyloxy-, 
J:t.:thanol, 2-(2-dodecyc1oxyethoxy)-, 
Ethanol,2-ethoxy-, 
Ethanol, 2-hexyloxy-, 
Ethanol, 2-(2.hexyloxyethoxy)., 
Ethanol, 2-isopropylamino-, 
Ethanol, 2-methoxy-, 
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44.2 
17.1 
16 
22 
10,22 
8,25 
19.3 
8 
87.7 
87.7 
8 
87.7 
87.7 
19.3 
8 

Ethanol, N-methyl-2,2'-iminodi-, 
Ethanol, 2,2',2" -nitrilotri-, 
Ethanol, 2-octyloxy-, 
Ethanol, 2-(2-octyloxyethoxy)-, 
Ethanol, 2-pentyloxy-, 
Ethanol, 2-(2-pentyloxyethoxy)-, 
Ethanol, 2-phenyl. See Phenethyl alcohol. 
Ethanol, 2,2'-thiodi-, 
Ethene. See Ethylene. 
Ether, allyl phenyl, 
Ether, benzyl o-chlorophenyI, 
Ether, bis(2-chloroethyl), 
Ether, bi::s(2-ethoxycthyl), 
Ether, bis(2-(2-methoxyethoxy)ethyl), 
Ether, bis(2-methoxyethyl), . 
Ether, boron trifluoride 
Ether, butyl ethyl, 
Ether, butyl methyl, 
Ether, butyl phenyl, 
Ether, sec-butyl vinyl, 
Ether, o-chlorobenzyl phenyl, 
Ether, 2-(2-chloroethoxy)ethyl 2· (2-hydro-

xyethoxy) ethyl, 
Ether, cyclohexyl ethyl, 
Ether, cyclohexyl methyl, 
Ether. cyclopentyl ethyl. 
Ether, cyclopentyl methyl, 
Ether, dibutyl, 
Ether,diethyl, . --
Ether, diethyl, addition compound with boron 

trifluoride, 
Ether, diheptyl, 
Ether, dihexyl, 
Ether, diisopentyl, 
Ether, diisopropyl, 
Ether, dimethyl. I 

Ether, dimethyl, addition compound with boron 
trifluoride. I 

Ether, dioctyl, 
Ether, dipentyl, 
Ether, dipropyl, 
Ether, IH,IH,7H-dodecafluoroheptylmethyl, 
Ethe~, ethyl hexyl, 
Ether, ethyl methyl, 
Ether, ethyl methyl, addition compound with 

boron trifluoride, 
Ether, ethyl pentyl, 
Ether, ethyl propyl, 
Ether, hexaethylene glycol mono-octyl, 
Ether, hexyl methyl, 
Ether, hexyl phenyl, 
Ether, isopropyl phenyl, 
Ether, methyl pentyl, 
Ether, methyl phenylazo-2-naphthyI, 
Ether, octyl vinyl, 

19.3 
19.3 
87.7 
87.7 
87.7 
87.7 
21 
87.13 
29 
40.1 
77.1 
44.2 
40.1 
40.1 
44.2 
29 
40.1 
40.1 
40.1 
87.5 
77.1 
44.2 

32 
32 
32 
32 
40.1 
40.1,20 
24.4 

40.1 
40.1 
40.1 
40.1 
29 
24.4. 

40.1 
40.1 
40.1 
87.13 
40.1 
40.1 
87.18 

40.1 
40.1 
87.7 
40.1 
40.1 
40.1 
1·0.1 
77.3 
87.5 
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7. Index of Compounds-Continued 

Ether, pentaethylene glycol monododecyl, 87.7 
Ether, pentaethylene glycol mono~octyl, BCt.7 
Ether, pentyl phenyl, 40.1 
Ether, pentyl vinyl, 87.5 
Ether, per.fl.uorodibutyl, 87.12 
Ether, phenyl, 40.1 
Ether, phenyl propyl, 40.1 
Ether, tetraethylene glycol monododecyl, 87.7 
Ether, tetraethylene glycol monohexyl, 87.7 
Ether, tetraethylene glycol mono-octyl, 87.7 
2-Ethoxyethyl bromide. See Ethane, I-bromo-2- ' 12 

ethoxy-. 
2-Ethoxyethyl orthophosphate 67.3 
Ethyl acetate, addition compound with horon 24.4 

trifluoride, 
Ethyl alcohol 
Ethyl bromide. See Ethane, bromo-. 
Ethyl dimethylphosphoramidochloridate 
Ethyl ethanesulfonate. See Ethanesulfonic acid, 

ethyl ester. 

8,25 
12 
87.14 
22 

Ethyl formate, addition compound with boron 24.4 
trifluoride, 

Ethyl iodide. See Ethane, iodo-. 12 
Ethyl isothiocyanate 82 
Ethyl methyl ether, addition compound with 87.18 

boron trifluoride, 
Ethyl methyl ketone, oxime of. See 2-Butanone, 57.2 

oxime of. 
Ethyl nitrate 63.1 
Ethyl nitriloac~tate. See Acetic acid, nitrilotri-, 19.2 

ethyl ester. 
ELhyl phulSphuwdiGhlol'idatt 07.14 
Ethyl propyl ketone, oxime of. See 3~Hexanone; 57;2 

oxime of. 
Ethyl sulfate 
Ethyl sulfite 
Ethyl thiocyanate 
Ethyl thiosulfite 
Ethylamine 
Ethylene 
Ethylene dicyanide. See Succinonitrile. 
Ethylene glycol 
Ethylene glycol, monomethyl ether. See 

Ethanol, 2-methoxy-. 
Ethylene nitrate 
Ethylene oxide 
Ethylenediamine 
Fluorine 
Formamide 
F ormanilide 
Formic acid 
Formic acid, amide, 
Formic acid, azodi-, butyl ester, 
Formic acid, azodi-, ethyl ester, 
Formic acid, azodi-, propyl ester, 

17.3 
17.6 
82 
17.2 
19.2 
29 
30.1 
44.2 
8 

63.2 
29 
19.2 
29 
18,27 
20 
7.2,28 
18,27 
57.1 
57.1 
57.1 

Formic acid, butyl ester, 
Formic acid, 2-butyne-l,4-diol, 
Formic acid, chloro-, ethyl ester, 
Formic acid, cyclohexyl ester, 

9 
2.2 
6 
32 

Formic a.cid, cyclopentyl ester, 32 
Formic acid, ethyl ester, 9 
Formic acid, ethyl ester, addition compound 24.4 

with boron trifluoride, 
Formic acid, hexyl ester, 9 
Formic acid, isobutyl ester, 9 
Formic acid, isopentyl ester, 9 
Formic acid, isopropyl ester, 9 
Formic acid, methyl ester, 9 
Formic acid, methyl ester, addition compound 24.4 

with boron trifluoride, 
Formic acid, pentadecyl ester, 38.1 
Formic acid, I-pentyl ester, 9 
F onnic acid, N-phenyI., amide, 20 
Formic acid, propyl ester, 9 
Fumaric acid, butyl ester, 41 
Fumaric acid, chloro-, diethyl ester, 41 
Fumaric acig., chloro-, dimethyl ester, 41 
Fumaric acid, chloro-, dipentyl~ester, 41 
Fumaric acid, ethyl ester, 41 
Fumaric acid, isobutyl ester, 41 
Fumaric acid, isopentyl ester, 41 
Fumaric acid, methyl-, ethyl ester.· See 41 

Mesaconicacid, ethyl ester. 
Fumaric acid, methyl-, methyl ester. See 41 

Mesaconic acid, methyl ester. 
Fumaric acid, methyl-, propyl ester. See 41 

Me:;acuu!c acid, prupyl e:;Ler. 
Fumaric-acid, perityl es{er, 
Fumaric acid, propyl ester, 
2-FuraldAhydp. 
Furan, (bromomethyl)tetrahydro-, 
Furfural. See 2-Furaldehyde. 
Furfuryl alcohol, tetrahydro-, 
Gallium trichloride 
Gallium trichloride, addition compound with 

dipiperidine, 

41 
41 
5.1 
47 
5.1 
21 
43 
43 

Gallium trichloride, addition compound with 43 
phosphonyl chloride, 

Gallium trichloride, addition compound with 43 
piperidine, 

Gallium trichloride, addition compound with 43 
pyridine, 

Germanium tetrabromide 
Germanium tetrachloride 
Germanium, tetraethoxy-, 
Germanium, tetraethyl-, 
Glutaric acid, bis(lH,lH,5H-octafluoropentyl) 

ester, 

87.16 
87.16 
87.16 
87.16 
87.13 

Glutaric acid, diethyl ester, 37 
Glutaric acid,3,3-diethyl-. methyl ester, 39 

995 
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7. Index of Compound$-Continued 

Glutaric acid, dimethyl ester, 
Glutaric acid, 3,3-dimethyl-, ethyl ester, 
Glutaric acid, 3,3-dimethyl-, methyl ester, 
Glutaric acid, 3,3.dipropyl-, methyl ester, 
Glutaric acid, 3-ethyl-3-methyl-, methyl ester, 
Glutaric acid, 3-ethyl-3-propyl-, methyl ester, 
Glutaric acid, 3-m~thyh bis(lH,lH,7H-

dodecafluoroheptyl), 
Glutaric acid, 3-methyh bis(IH,IH-hepta­

fluorobutyl) ester, 
Glutaric acid, 3-methyl-, bis(lH,lH,9H-hexa­

UCCafiUU1"UllUll y 1) ~l:il~r, 

Glutaric acid, 3.methyl-, bis(lH,lH,5H. 
octafluoropentyl) ester, 

Glutaric acid, 3-methyl-, bis(lH,lH-penta­
decafluorooctyl) ester, 

Glutaric acid, 3-methyl-, bis(IH,lH-
undecafiuorohexyl) ester, 

Glutaric acid, 3-methyl-, methyl ester, 
Glutaric acid, 3-methyl-3-propyl-, methyl ester, 
Glutaronitrile 
Glycerol acetate 
Glycerol, I-G-allyl-, 
Glycerol 1,2-diacetate 3-oleate 
Glycerol 1,2-diacetate 3-stearate 
Glycerol 1,3-dioleate 2-palmitate 
Glycerol I-palmitate 
Glycerol I-stearate 
Glycerol triacetate 
Glycerol tributyrate 
Glycerol tridecanoate 
Glycerol trielaidate 
Glycerol triformate 
Glycerol trihexanoate 
Glycerol trilaul'ate 
Glycerol trilinoleate 
Glycerol trinitrate 
Glycerol trinonanoate 

Glycerol trioctanoate 
Glycerol trioleate 
Glycerol tripalmitate 
Glycerol tristearate 
Glycolic acid, butyl ester, 
Glycolic acid, heptyl ester, 
Glycolic acid, hexyl ester, 
Glycolic acid, propyl ester, 
Guaiacol 
Heavy water 

Helium II 
Helium III 
Helium IV 
Hendecane. See Undecane_ 
Hendecane, l~bromo-. See Undecane, I-bromo-. 
Hendecane, I-chioro-. See Undecane, I-chloro-. 
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37 
39 
39 
39 
39 
39 
87.13 

87.13 

87.13 

87.13 

87_13 

87.13. 

·39 
39 
71 
45 
87.18 
45 
45 
45 
45 
45 
45 
45 
45 
56 
45 
45 
45 
45 
46 
45 
45 
45 
45 
45 
87.6 
87.6 
87.6 
87.6 
76 
Rtl 
29 
29 
29 
51.4 
12 
12 

Hendecane, 5-chloro~5~methyl-. See Undecane, 80.l 
5-chloro-5-methyl-. 

Hendecane, 2,10-dichloro-2,10-dimethyl-. See 80.2 
U ndecane, 2, lO-dichloro-2, lO-dimethyl-. 

Hendecane, perfluoro-. See Undecane, 
perfluoro-. 

87.11 

Hendecanoic acid, ethyl ester. See Undecanoic 3 
acid, ethyl ester. 

IIelldecanoic acid, pelltyI est~L St:e UllJ~calluic 33.1 
acid, pentyl ester. 38.1 

5-Hendecanol, 5-methyl-. See 5-Undecanol, 4 
5-methyl-. 

6·Hendecanone. See 6· Undecanone. 
1.Hendecene. See l-Undecene. 
Hendecenoic acid, butyl ester. See Undecenoic 

acid, butyl ester_ 

58.2 
51.2 
41 

Hendecenoic acid, ethyl ester. See undecenoic 41 
acid, ethyl ester. 

Hendecenoic acid~ methyl ester. See Undecenoic 41 
acid, methyl ester. 

Hendecenoic acid, propyl ester. See Undecenoic 41 
acid. propyl ester. 

I-Hendecyne. See l~Undecyne. 
Heptadecane 
I-Heptadecene 
Heptaethylene glycol 
Heptaldehyde. See Heptanal. 
Heptamethylene nitr~te 
Heptanal 
Heptanal, oxime of, 
Heptane 
Heptane, amino, 
Heptane, I-bromo-, 
Heptane, I-chloro-, 
Heptane, 4-chloro-4-ethyl-, 
Heptane, 2-chloro-Z.methyl-, 
Heptane, 3-chloro-3-methyl-, 
Heptane, 4-chloro-4-methyh 
Heptane, 4,-ehloro-1-propyl-, 
Heptane, 1,7.dibromo-, 
Heptane, 1,7 -dichioro-, 
Heptane, 1,7 -diiodo-, 
Heptane, 2,2-dimethyl-, 
Heptane, 2,3-dimethyl~, 
Heptane,2,4-dimethyl-, 
Heptane, 2,5-dimethyl-, 
Heptane, 2,6-dimethyl-, 
Heptane, 3,3-dimethyl-, 
Heptane, 3,1, dimethyl-, 
Heptane, 3,5-dimethyl-, 
Heptane, 4,4-dimethyl-, 
Heptane, 3-ethyl-, 
Heptane, 4-ethyl., 
Heptane, 1-f!uoro-, 
Heptane, hexadecaHuoro-, 

2.1 
51.4 
51.2 
44.2 
5.1 
63.2 
5.1 
57.2 
51.4 
19.2 
12 
12 
80.1 
8U.1 
80.1 
80.1 
80.1 
72 
72 
72 
51.3 
51.3 
51.3 
51.3 
51.3 
51.3 
51.3 
51.3 
51.3 
51.3 
51.3 
12 
42.1 
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Heptane, I-iodo-, 12 Hexamethylene nitrate 63.2 
Heptane, 2-methyI-, 51.3 Hexane 51.4 
Heptane, 3-methyl-, 51.3 Hexane, I-amino-, 19.2 
Heptane, 4-methyl-, 51.3 Hexane, bis (IH,IH, 7H-dodecafluoroheptoxy )-, 87.13 
Heptanedioic acid, dimethyl ester. See Pimelic 37 Hexane, I-bromo-, 12 

acid, dimethyl ester. Hexane, I-chioro-, 12 
Heptanedioic acid, dinitrite. See Pimelonitrile. 71 Hexane, 3-chloro-3-ethyl-, 80.1 
Heptanenitrile 30.1 Hexane, 2-chloro-2-methyl-, 80.1 
1-Heptanethiol 10 Hexane, 3-chloro-3-methyl-, 80.1 
Heptanoic acid 7.2 Hexane, 1,6-dibromo-, 72 
Heptanoic acid, 2-butyne-1,4-diol, 2.2 Hexane, 1,6-dichloro-, 72 
Heptanoic acid, ethyl ester, 9 Hexane, 2,5-dichloro-2,5-dimethYl., 80.2 
Heptanoic acid, methyl ester, 9 Hexane, 3,4.diethyl., 51.3 
Heptanoic acid, nonyl ester, 38.1 Hexane, 1,6-diiodo-, 72 
I-Ht:ptcUlol, 2,2,3,3,4.,4,5,5,6,6,7,7 -dodeca- 07.12 Hexane, 2,2-dimethyl-, 51.3 

ftuoro-, Hexane, 2,3-dimethyI-, 51.3 
4.HeptanoI, 4.ethyl., 4 Hexane,·2,4.dimethyl-, 51.3 
2-HeptanoI. 2.methyl-. 4 Hexane. 2.5-dimethyl-. 51.3 
3.Heptanol, 3-methyl-, 4 Hexane, 3,3-dimethyl-, 51.3 
4-Heptanol, 4-methyl-, 4 Hexane, 3,4-dimethyl-, 51.3 
4.Heptanol, 4-propyl-, 4 Hexane, 3-ethyl-, 51.3 
2-Heptanone 58.2 Hexane, 3-etl}yl.2-methyl-, 51.3 
3-Heptanone 58.2 Hexane, 3-ethyl.3-methyl., 51.3 
4.Heptanone 58.2,29 Hexane, 4-ethyl-2-methyl-, 51.3 
4.Heptanone, azine of, 57.3 Hexane, 4-ethyl-3.methyl-, 51.3 
4.Heptanone O-ethyloxime 40.2 Hexane, I-fiuoro-, 12 
4.Heptanone, oxime of, 57.2 Hexane, I-iodo·, 12 
4.Heptanone O-propyloxime 40.2 Hexane, 2-methyl-, 51.3 
Heptasiloxane, hexadecamethyl-, 87.1 Hexane, 3-methyl-, 51.3 
I-Heptene 51.2 Hexane, I-nitro-, 66 
Heptyl borate 87.15 Hexane, perfiuoro-, 42.1 
Heptyl bromide .. See Heptane, I-bromo-. 12 Hexane, I-phenyl-, 23 
Heptylchloride. See Heptane, I-chIoro-. 12 Hexane, 2,2,3-trlmethyl., 51.3 
Heptyl fluoride. See Heptane, 1-fIuoro-, 12 Hexane, 2,2,4-trimethyl., 51.3 
HeptyI ioflide_ Sp.e H P.pt::mP., l.indn-. 12 He1Cane, ?,?,5-trimethyI., 5l.3 
Heptyl orthophosphate 67.3 Hexane, 2,3,3.trimethyl-, 51.3 
Heptylamine 19.2 Hexane, 2,3,4-trimethyl-, 51.3 
I-Heptyne 2.1 Hexane, 2,3,5-trimethyl-, 51.3 
Hexacontane 51.4 Hexane, 2,4,4-trimethyl., 51.3 
Hexacosane 51.4 Hexane, 3,3,4-trimethyl., 51.3 
Hexadecane 51.4 1,6-Hexanediol bis (7H -dodecafluoroheptanoate) 87.13 
Hexadecane, I-bromo-,· 12 I,6-Hexa'nediol bis(2·ethylhexanoate), 87.4 
Hexadecane, I-chloro .. , 12 I,6-Hexanediol his(heptafluorobutyrate) 87.13 
Hexadecane, 4, 13-dichloro-4,13-dipropyl., 80.2 1,6-Hexanediol his (pentadecafluorooctanoate) 87.13 
Hexadecane, I.iodo-, 12 1,6-Hexanediol di(perfluorobutyrate) 87.13 
4,I3-Hexadecanediol, 4,13.dipropyl-, 44.1 1,6-Hexanediol 2,2,3,3,4,4,5,5-pctafiuoro., 87.13 
Hexadecanoic acid, ethyl ester. See Palmitic 9 dibutyrate, 

acid, ethyl ester. 2,4-Hexanedione 28 
Hexadecanoic acid, methyl ester. See Palmitic 9 Hexanenitrile 30.1 

acid, methyl ester. I-Hexanesulfonyl chloride 16 
I-Hexadecene 51.2 l·Hexanethiol 10 
Hoxadccyl bromide. See Hexadecane, 1-hromo-. 12 Hexanoic. acid, 2-h~tync-l,4-diol, _2.2 

Hexadecyl chloride. See Hexadecane, l-chloro-. 12 Hexanoic acid, 2-cyano-3·ethyl., ethyl ester, 31 
Hexadecyl iodide. See Hexadecane, I-iodo-. 12 Hexanoic acid, 2.cyano-3.methyl., ethyl ester, 31 
1,5-Hexadiene 41 Hexanoic acid, 2-cyano-3-propyl-, ethyl ester, 31 
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7. Index of Compound£-Continueel 

Hexanoic acid, decyl ester, 
Hexanoic acid, ethyl ester, 
Hexanoic acid, 2-ethyl-, IH,lH,9H-hexa-

decafluorononyl ester, 
Hexanoic acid, methyl ester, 
I-Hexanol. See Hexyl alchol. 
2-Hexanol 
3-Hexanol 
3-Hexanol, 3-ethyl-, 
2-Hexanol, 2-methyl-, 
3-Hexanol, 3-methyl-, 
2-Hexanone 
3-Hexanone 
3-Hexanone, azine of, 
3-Hexanone O-ethyloxime, 
3-Hexanone, oxime of, 
3-Bexanone O-propyloxime, 
3-Hexanone, I-phenyl-, 
Hexasiloxane, tetrudccamcthyl-, 

I-Hexene 
Hexyl alcohol 
Hexyl bromide. See Hexane. I-bromo-, 
Hexyl chloride. See Hexane, I-chloro-. 
Hexyl fluoride. See Hexane, I-fluoro-. 
Hexyl iodide. See Hexane, l-iodo-. 
R exyl nitrite 
Hexyl orthophosphate 
n-Hexylamine 
I-Hexyne 
Hydracrylic acid, DL-3-phenyl-, methyl ester, 
Hydrazine 
Hydrazine, 1,1-dibutyl-, 
Hydrazine, 1,1-diethyl-, 
Hydrazine, 1,1-dipentyl-, 
H ydrazine, I,l-dipropyl-, 
Hydrazine, phenyl-, 
H ydrocinnamic acid, butyl ester, 
Hydrocinnamic acid, ethyl ester, 
Hydrocinnamic acid, methyl ester, 
Hydrocinnamic acid, propyl ester, 
Hydrogen 
Hydrogp.n hromi{Je 

Hydrogen cyanide 
Hydrogen disulfide 
Hydrogen fluoride 
Hydrogen peroxide 
Hydrogen selenide 
Hydrogen telluride 
Indan, trans-hexahydro-2-methylene-, 
2,2-lndandiacetic acid, trans-hexahydro-, ethyl 

ester, 

38.1 
9 
87.13 

9 
49 
49 
49 
4 
4 
4 
58.2 
58.2 
57.3 
40.2 
57.2 
40.2 
58.3 
87.1 

. 51.2 
49 
12 
12 
12 
12 
63.1 
67.3 
19.2 
2.1 
22 
50 
50 
50 
50 
50 
19.2 
69.2 
69.2 
69.2 
69.2 
29 
29 
30.2 
29 
29 
86 
29 
29 
11 
39 

2,2-Indandiacetic acid, trans-hexahydro-, methyl 39 
ester, 

2-lndanone, trans-hexahydro-, 
Iodine pentafluoride 
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11 
42.2 

a-Ionone 
/1-Ionone 

54 
54 

Isobutyl alcohol 8, 31 
Isobutyl bromide. See Propane, I-bromo-2- 12 

methyl-. 
Isobutyl chloride. See Propane, l-chloro-2- 12 

methyl-. 
Isobutyl iodide. See Propane, l-iodo-2-methyl-. 
Isobutyl sulfite 
Isobutylamine 
Isobutyric acid 
Isobutyric acid, butyl ester, 
Isobutyric acid, ethyl ester, 
Isobutyric acid, isobutyl ester, 
Isobutyric acid, methyl ester, 
Isobutyric acid, propyl ester, 
Isohexylamine 
Isonicotinaldehyde 
l8011icoLi1l1c acid, butyl et:5Ler, 

Isonicotinic acid, ethyl ester, 
Isonicotinic acid, heptyl ester, 
Isonicotinic acid, hp.xyl ester, 

Isonicotinic acid, methyl ester, 
Isonicotinic acid, pentyl ester, 
Isonicotinic acid, propyl ester, 
Isopentyl alcohol. See I-Butanol, 3-methyl-. 
Isopentyl sulfite 
Isopentylamine-.. 
Isopropyl alcohol 
Isopropyl borate 
Isopropyl bromide. See Propane, 2-bromo-. 
Isopropyl chloride. See Propane, 2-chloro-. 
Isopropyl iodide. See Propane, 2-iodo-. 
Isopropyl sulfite 
Isopropylamine 
Isothiocyanic acid, allyl ester, 
Isothiocyanic acid, ethyl ester, 
Isovaleraldehyde 
Isovaleraldehyde, oxime of, 
Isovaleric acid 
Isovaleric acid, butyl ester, 
Isovaleric acid, ethyl ester, 

Isovaleric acid, methyl ester, 
Isovaleric acid, propyl ester, 
Isovaleronitrile 
Isoxazole 
Isoxazole, 3,4~dimethyl-, 
Isoxazole, 3,5-dimethyl-, 
Isoxazole, 4,5-dimethyl-, 
Isoxazole, 3-methyl-, 
Isoxazole, 5-methyl-, 
Isoxazole, 3,4,5-trimethyl-, 
Ketone, butyl I-naphthyl, 
Ketone, butyl 2-thienyl, 
Ketone, ethyl 2-thienyl, 

12 
17.6 
19.2 
7.2 
9 
9 
9 
9 
9 
19.2 
73.2 
14.2 
14.2 
14.2 
14.2 
14.2 
14.2 
14.2 
8,33 
17.6 
19.2 
8 
87.15 
12 
12 
12 
17.6 
19.1 
82,5 
82 
5.1 
57.2 
7.2, ~2 
9 
9 
9 
9 
30.1 
56 
56 
56 
56 
56 
56 
56 
61.3 
83.4 
83.4 
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7. Index of Compounds-Continued 

Ketone, heptyl I-naphthyl, 
Ketone, hexyl I-naphthyl, 
Ketone, hexyl 2.thienyl, 
Ketone, isopropyl 2-thienyl, 
Ketone, methyl 2-pyridyl, 
Ketone, methyl 3-pyridyl, 
Ketone, methyl 4-pyridyl, 
Ketone, methyl 2-thienyl, 
Ketone, pentyl I-naphthyl, 
Ketone, pentyl 2-thienyl, 
Ketone, propyl I-naphthyl, 
Ketone, propyl 2-thienyl, 
Krypton 
Lactamide 
DL-Lactic acid, 2-0-benzoyl-, ethyl ester, 
Lactic acid, ethyl ester, 
Lactonitrile 
Lauric acid, hutyl ester. See Dodecanoic acid, 

butyl ester. 
Lauric acid, methyl ester. See Dodecanoic acid, 

methyl ester. 
Lead, tetraethyl-, 
Levulinic acid 
Levulinic acid, methyl ester, 
d~Limonene. See d-p-Mentha-l,8-diene. 
dl-Limonene. See DL-Mentha-1,8-diene. 
l.Litnonene. See l-p-Mentha-1,8-diene. 
Linalool 
Maleic acid, chloro-, dimethyl· ester,· 
Maleic acid, dibutyl ester, 
Maleic acid, diethyI ester, 
Maleic acid, diisohutyl ester, 

61.3 
61.3 
83.4 
83.4 
14.3 
14.3 
14.3 
83.4 
61.3 
83.4 
61.3 
83.4 
29 
18 
22 
9 
30.1 
9,38.1 

9 

28 
7.2 
9 
81 
81 
81 
81 
41 
41 
41 
41 

Maleic acid, diisopentyl ester, 41 
Maleic acid, dimethyl ester, 41 
Maleic acid, dipentyI ester, 41 
Maleic acid, dipropyl ester, 41 
Maleic acid, methyl-, ethyl ester. See Citraconic 41 

acid, ethyl ester. 
Maleic acid, methyl-, methyl ester. See 

Citraconic acid, methyl ester. 
Maleic acid, methyl., propyl ester. See 

Citraconic acid, propyl ester. 
Malic acid, l-O-hutyryl-,diethyl ester, 
Malic acid, 1-0-decanoyI" diethyl ester, 
Malic acid, 1-0-heptanoyl-, diethyl ester, 
Malic acid, dip-thyl p.Hb~r, 

Malic acid, dipentyl ester, 
Malic acid, 1-0-hexanoyl-, diethyl ester, 
Malic acid, 1-0-nonanoyI., diethyl ester, 
Malic acid, l-O-octanoyl-, diethyl ester, 
Malic acid, O.propionyl., diethyl ester, 
Malic acid, i-O-valeryl-, methyl ester, 
Malunic acid, allyl., Lutyl ester, 
Malonic acid, allyl., ethyl ester, 
Malonic acid, allyl., methyl ester, 

41 

41 

37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
41 
41 
41 

Malonic acid, allyl-, propyl ester, 
Malonic acid, benzyl-, diethyI es~er, 
Malonic acid, bromo-, diethyl ester, 
Malonic acid, (hromomethyl)-, diethyl ester, 
Malonic acid, diethyI ester, 
Malonic acid, diethyl-, methyl ester, 
Malonic acid, dimethyl ester, 
Malonic acid, dimethyl-, methyl ester, 
Malonic acid, dipentyl ester, 
Malonic acid, dipropyl-, methyl ester, 
Malonic acid, ethyl-, dihutyl ester, 
Malonic acid, ethyl-, diethyl ester, 
Malonic acid, ethyh dimethyl ester, 
Malonic acid, ethyl·, dipropyl ester, 
Malonic acid, ethylpropyl-, methyl ester, 
l\1alonic acid, methyl-, dibutyl ester, 
. Malonic acid, methyl-, diethyl ester, 
Malonic acid, methyl-, dimethyl ester, 
'Malonic acid. methyl-. dipropyl ester, 
Malonic acid, pentyl-, dibutyl ester, 
Malonic acid, pentyl-, diethyl ester, 
Malonic acid, pentyl-, dimethyl ester, 
Malonic aciil, pentyl-, dipropyl ester, 
Malonic acid, propyl-, dibutyl ~ster, 
Malonic acid, propyl-, diethyl ester, 
Malonio o.dd, propyl, dimethyl ester, 
Malonic acid, propyl-, dipropyl ester, 
DL-Mandelonitrile 

41 
37 
37 
41 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
'37 
37 
37 
37 
37 
30.1 
81 
81 
81 
81 

d~p:.Mentha-l,8~diene 

DL-p-Mentha-I,8-diene 
l-p-Mentha-I,8-diene 
m-Mentha-l,8-(9)-diene 
p-Mentha-6,8-dien-2-one 81 

60 
addition compound with diethyl 68 

. Mercury 
Mercury, 

sulfide, 
Mercury, addition compound with diheptyl 68 

sulfide, 
Mercury, addition compound with dihexyl 68 

sulfide, 
Mercury, addition compound with , dioctyl 68 

sulfide, 
Mercury, addition compound with dipentyl 68 

sulfide, 
Mercury ~ addition compound with dipropyl 68 

l'i1l1fidp., 
Mercury, diphenyl-, 28 
Mesaconic acid, ethyl ester, 41 
Mesaconic acid, methyl ester, 41 
Mesaconic acid, propyl ester, 41 
Mesitylene 23 
Methane 29 
Methane, aD1.ino-, 

Methane, hromodichloro-, 
Methane, chloro-, 

19.2 
13 
12 

999 
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7~ Index of Compounds-Continued 

Methane, chlorotrinitrio-, 
Methane, dibromo-, 
Methane, dibutoxy-, 
Methane, dichloro-, 
Methane, dicumenyl-, 
Methane, diethoxy-, 
Methane, dihexyloxy-, 
Methane, diiodo-, 
Methane, diisobutoxy-, 
Methane, diisopropoxy-, 
Methane, dimethoxy-, 
Methane, dipentyloxy-, 
Methane, dipropoxy-, 
Methane, ditolyl-, 
Methane, fluorotrinitro-, 
Methane, iodo-, 
Methane, nitro-, 
Methane, tribromo-. See Bromoform. 
Methane, trichloronitro-, 
Methanesulfonic acid 
Methanethiol 
Methanol. See Methyl alcohol. 
Methanol1 triphcnyl-, 
:Methanol, tetrahydro-2-furyl. See Furyl 

alcohol, tetrahydro-. 

87.18 
72 
1 
72 
52 
1 
1 
72 
1 
1 
1 
1 
1 
52 
42.1 
12 
66 
13 
66 
17.1 
10 
8, 35 
21 
21 

2-Methoxyethyl orthophosphate 67.3 
Methyl acetate, addition compound with boron 24A 

trifluoride, 
Methyl alcohol 8, 35 
Methyl chloride. See Methane, chloro-. 12 
Methyl formate, addition compound with boron 24.4 

trifluoride, 
Methyl iodide. See Methane, iodo-. 12 
Methyl phosphorodichloridate 87.14 
Methyl propyl ketone, oxime of. See 2~ 57.2 

Pentanone, oxime of. 
Methyl sulfate 
Methyl sulfite 
Methyl sulfoxide 
Methyl thiocyanate 
Methyl thiosulfite 
Methylal 

17.3 
17.6 
17.7 
82 
17.2 
I 

Methylal. See J\il:JlluUlI:J, Jimct}wxy-. I 

Methylamine 19.2 

Naphthalene, I-(chloromethyl)-, 
Naphthalene, cis-decahydro., 
N aph thaI ene, trans-decah ydro-, 
Naphthalene, trans-decahydro-2-meth ylene-, 
Naphthalene, 1,2-dimethyl-, 
Naphthalene, 1,6-dimethyh 
Naphthalene, I-ethyl-, 
Naphthalene, 2-ethyl-, 
Naphthalene, I-fiuoro-, 
Naphthalene, l~heptyl-, 
Naphthalene, 2-heptyl-, 
Naphthalene, I-hexyl-, 
Naphthalene, 2-hexyl-, 
Naphthalene, I-iodo-, 
Naphthalene, 2-isopropyl-, 
Naphthalene. I-methoxy-. 
Naphthalene, I-methyl-, 
Naphthalene, I-octyl-, 
Naphthalene, 2-octyl-, 
Naphthalene, I-pentyl-, 
Naphthalene, 2-pentyl-, 
Naphthalene, perfiuorodecahydro-, 
N aph thalt:lle, pl:Jrfluuru-2-meth yldecah ydro-, 
Naphthalene, I-propyl-, 
Naphthalene, 2-propyl-, 
Naphthalene, 1,2,3,4-tetrahydro-, 
Naphthalene, I-vinyl-, 
I-Naphthaleneacetic ·acid, butyl ester, 
2-Naphthaleneacetic acid, butyl ester, 
I-Naphthaleneacetic acid, ethyl ester, 
2-Naphthaleneacetic acid, ethyl ester, 
I-Naphthaleneacetic acid, heptyl ester, 
2-Naphthaleneacetic acid, heptyl ester, 
I-Naphthaleneacetic acid, hexyl ester, 
2-Naphthaleneacetic acid, hexyl ester, 
I-Naphthaleneacetic acid, methyl ester, 
2-Naphthaleneacetic acid, methyl ester, 
1-Naphthaleneacetic acid, pentyl ester, 
2-Naphthaleneacetic acid, pentylester, 
I-Naphthaleneacetic acid, propyl ester, 
2-Naphthaleneacetic acid, propyl ester, 
I-N aphthaleneacetonitrile . 
2,2-Naphthalenediacetic aCid, trans-decahydro-, 

ethyl ester, 

61.6 
61.5 
61.5 
11 
61.6 
61.6 
61.4 
61A 
61.6 
61.4 
61.4 
61.4 
61.4 
61.6 
61.6 
616 
69.2 
61.4 
61.4 
61.4 
61.4 
87.11 
87.11 
61.4 
61.4 
61.6 
61.4 
61.2 
61.2 
61.2 
61.2 
61.2 
61.2 
61.2 
61.2 
61.2 
61.2 
61.2 
61.2· 
61.2 
61.2 
61.6 
39 

IVfuscone. See Cyclopentadecanone, 3-methyl-. 11 2,2-Naphthalenediacetic acid, trans-decahydro-, 39 
Myricyl alcohol 
Myristic acid. 
Myristic acid, ethyl ester, 
:Myristic acid, methyl ester, 
Naphthalene 
Naphthalene, I-bromo-, 
Naphthalene, I-butyl-, 
Naphthalene, 2-butyl-, 
Naphthalene, 2-tert-butyl-, 
Naphthalene, I-chloro-, 
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8 
7.2 
38.1 
9 
61.4 
61.6 
61.4 
61.4 
61.6 
61.6 

methyl ester, 
I-Naphthalenemethanol 
2-(lH)-Naphthalen-l-one, trans-octahydro-, 
I-Naphthoic acid, butyl ester, 
2-Naphthoic acid, butyl ester, 
I-Naphthoic acid, ethyl ester, 
2-Naphthoic acid, ethyl ester, 
I-Naphthoic acid, heptyl ester, 
2-Naphthoic acid, heptyl ester, 
I-Naphthoic acid, hexyl ester, 

21 
11 
61.1 
61.1 
61.1 
61.1 
61.1 
61.1 
61.1 
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2~Naphthoic acid, hexyl ester, 
I-Naphthoio aoid, methyl estor: 
I-Naphthoic acid, pelltyl ester, 
2-Naphthoic acid, pelltyl ester, 
I-Naphthoic acid, propyl ester, 
2-Naphthoic acid, propyl ester, 
I-Naphthol, 1,2,3,4.tetrahydro-, 
I-Naphthol, 5,6,7,8-tetrahydro-, 
2-Naphthol, 5,6,7,8-tetrahydro-, 
I-N aphthonitrile 
1,2~Naphthoquinone I-phenylhydrazone 
Nickel carbonyl 
Nicotinaldehyde 
Nicotine 
Nicotinic acid, butyl ester, 
Nicotinic acid, sec-butyl ester, 
Nicotinic acid, tert-butyl ester, 
Nicotinic acid, ethyl ester, 
Nicotinic acid, heptyl ester, 
Nicotinic acid, hexyl ester, 
Nicotinic acid, isopropyl ester, 
Nicotinic acid, methyl ester, 
Nicotinic acid, pentyl ester, 
Nicotinic acid, propyl ester, 
Nitric oxide 
Nitrogen 
Nitrogen oxyfluoride 
Nitrosyl chloride 
NiLw::Iylperoxiue fluuriu~ 
Nitrous oxide 
Nitryl fluoride 
Nonadflc.anp. 

I-Nonadecene 
Nonameth"ylene nitrate 
Nonane 
Nonane, l-bromo-, 
N onane, l.chloro-, 
Nonane, 3-chloro-3~rnethyl., 
Nonane, 4-chloro-4-methyl-, 
Nonane, 5.chloro-5-methyl-, 
Nonane, 1,9-dibromo-, 
NO~lane, 1,9-dichloro-, 
Nonane, 1,9-diiodo-, 
N onane, perfluoro-, 
N onanenitrile 
N onanoic acid, heptyl ester, . 
I-Nonanol 
3-Nonanol,3-methyl-, 
4-N onanol, 4-methyl-, 
5~Nonanol, 5-methyl-, 
2-Nonanone 
3-Nonanone 
4-Nonanone 
5-Nonanone 
I-Nonene 

61.1 
61.1 
61.1 
61.1 
61.1 
61.1 
77.2 
77.2 
77.2 
61.6 
77.3 
65 
73.2 
64 
14.5 
14.5 
14.5 
14.5 
14.5 
14.5 
14.5 
14.5 
14.5 
14.5 
29 
29 
29 
29 
29 
29 
29 
51.4 
51.2 
63.2 
51.4 
12 
12 
80.1 
80.1 
80.1 
72 
72 
72 
87.11 
30.1 
38.1 
8 
4 
4 
4 
58.3 
58.3 
58.2 
58.2 
51.2 

Nonyl alcohol. See l~Nonano1. 8 
N onyl bromide. Soe N onane, I-bromo·. 12 
Nonyl chloride. See Nonane, I-chIoro-. 12 
I-Nonyne 2.1 
Octadecane 51.4 
Octadecanoic acid, methyl ester. See Stearic 9 

acid, methyl ester. 
Octadecanoic acid, I-pentyl ester. See Stearic 9 

acid, I-pentyl ester. 
1-0ctadecene 51.2 
cis-9-0ctadecenoic acid, I2-hydroxy-, isobutyl 9 

ester. See Ricinoleic acid, isobutyl ester. 
Octamethylene nitrate 
Octane 
Octane, l·bromo-, 
Octane, l.chloro-, 
Octane, 2-chloro-, 
Octane, 2-chloro-2-methyl-, 
Octane, 3-ehloro-3-methyI., 
Octane, 4-chloro-4-methyl-, 
Octane, 1,8-dibromo·, 
Octane, 1,8-dichloro-, 
Octane, 3,6-dichloro-3,6-diethyl-, 
Octane, 2,7 -dichloro-2, 7 -dimethyl-, 
Octane, 1,8-diiodo-, 
Octane, 2,7 -dimethy 1-, 
Octane, 4,5.dimethyl-, 
Octane, I-fluoro-, 
O-.;lalllj, I-ludu-, 
Octane, 2-methyl-, 
Octane, 3-methyl-, 
Octane. 4-methyl-, 
Octane, perfiuoro-,. 
Octanedioic acid, dibutyl ester. See Suberic 

acid, dibutyl ester, 

63.2 
51.4 
12 
12 
12 
80.1 
80.1 
80.1 
72 
72 
80.2 
80.2 
72 
51.3 
51.3 
12 
12 
51.3 
51.3 
51.3 
87.11 
37 

Octanedioic acid, diethyl ester. !)ee !)uberic acid, 37 
dieth y I ester. 

Octanedioic acid, dimethyl ester, See Suberic 37 
acid, dimethyl ester. 

Octanedioic acid, dipropyl ester. See Sub eric 37 
acid, dipropyl ester. 

3,6-0ctanediol, 3,6-diethyl-, 
Octanenitrile 
l-Octanethiol 
Octanoic acid, ethyl ester, 
Octanoic acid, methyl ester, 
Octanoic acid, oetyl ester, 
Octanoic acid, pentadecafluoro-, butyl ester, 
l-Oetanol 
2-0ctanol 
2-0ctanol, 2-methyl-, 
3-0ctanol, 3-methyl-, 
4-0ctanol, 4-methyl-, 
3-0ctanone 
4-0ctanone 

44.,1 
30.1 
10 
9 
9 
38.1 
87.13 
8 
8 
4. 
4 
4 
58.2 
58.2 
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7. Index of Compounds-Continued 

Octasiloxane, octadecamethyl-, 87.1 Palladium dichloride, addition compound with 68 
1-0ctene 51.2 bis (tripropylphosphine), 
Octyl alcohol. See I-Octano!. 8 Palmitic acid, ethyl ester, 9 
sec-Octyl alcohol. See 2·0ctanol. 8 Palmitic acid, methyl ester, 9 
Octyl borate 87.15 Paraldehyde 5.1 
Octyl bromide. See Octane, I-bromo-. 12 Pentadecane 51.4 
Octyl chloride. See Octane, l-chloro-. 12 Pentadecanoic acid, methyl ester, 38.1 
sec-Octyl chloride. See Octane, 2-chloro-. 12 I-Pentadecene 51.2 
Octyl fluoride. See Octane, I-Huoro-. 12 Penta erythritol, tetrakishexanoate, 87.4 
Octy1 iodide. See Octane, l-iQdo-. 12 Pentaerythritol, tetra (perfluorobutyrate ) 87.13 
1-0ctyne 2.1 Pentamethylene nitrate 63.2 
Orthoformic acid, butyl ester, 38.3 Pentanal. See Valeraldehyde. 5.l 
Orthoformic acid, ethyl ester, 38.3 Pentane 51.4 
Orthoformic acid, propyl ester, 38.3 Pentane, l-amino-, 19.2 
Oxalic acid, dibutyl ester, 37 Pentane, I-bromo-, 12 
Oxalic acid, diethyl ester, 37 Pentane, I-chioro-, 12 
Oxalic acid, diheptyl ester, 14.1 Pentane, 3-chloro-3-ethyl-, 80.1 
Oxalic acid, dihexyl ester, 14.1 Pentane, 2-chloro-2-methyl-, 80.1 
Oxalic acid, diisopentyl ester, 37 Pentane, 3-chloro-3-methyl., 80.1 
Oxalic acid, diisopropyl ester, 37 Pentane, 1,5-dibromo·, 72 
Oxalic acid, dipentyl ester, 37 Pentane, 1,5-dichloro-, 72 
Oxalic acid, dipropyl ester, 37 Pentane, 3,3-diethyl-, 51.3 
1,4-0xathiane 83.6 Pentane, 1,5-diiodo-, 72 
Oximes. See individual aldehyde or ketone. Pentane, 2,2-dimethyl-, 51.3 
Oxygen 29 Pentane, 2,3-dimethyl-, 51.3 
Ozone 87.18 Pentane, 2,4-dimethyl-, 51.3 
Palladium, addition compound with dipentyl 68 Pentane, 3,3-dimethyl-, 51.3 

sulfide, . Pentane, 3-ethyJ-, 51.3 
Palladium dibromide, addition compound with 68 Pentane, 3-ethyl-2,2-dimethyl-, 51.3 

bis(tributylphosphine), Pentane, 3-ethyl-2,3-dimethyl-, 51.3 
Palladium dibromide, addition compound with 68 Pentane, 3.ethyl-2,4.dimethyl-, 51.3 

bis (tripropylarsine), Pentane, 3-ethyl-2-methyl-, 51.3 
Palladium dichloride, addition compound with 68 Pentane, 3-ethyl-3-methyl-, 51.3 

bis(dibutyl sulfide), Pentane, I-fluoro-, 12 

Palladium dichloride, addition compound with 68 Pentane, l-iodo-, 12 

bis(diethyl sulfide), Pentane, 2-mcthyl-, 51.3 

Palladium dichloride, addition compound with 68 Pentane, 3-methyl-, 51.3 

bis(diisohutyl sulfide), Pentane, 1-nitro-, 66 

Palladium dichloride, addition compound with 68 Pentane, perfiuoro-, 42.1 

bis(dimethyl sulfide), Pentane, perftuoro-2-methyl-, 42.1 

Palladium dichloride, addition compound with 68 
Pentane, 2,2,3,3-tetramethyl-, 51.3 

bis ( dipen ty I sulfide), 
Pentane, 2,2,3,4-tetramethyl-, 51.3 
Pentane, 2,2,4,4-tetramethyl-, 51.3 

Palladium dichloride, addition compound with 68 Pentane, 2,3,3,4-tetramethyl-, 51.3 
his(dipropyl sulfide), Pentane, 2,2,3-trimethyl-, 51.3 

PRllBrlil1m rli~hlorirlp.? Rrlrlitlon ~ompol1nrJ with 6R Pcnlauc, 2,2,4-LrimcLliyf-, 51.3 
bis (tribu tylarsine), Pentane, 2,3,3-trimethyl-, 51.3 

Palladium dichloride, addition compound with 68 Pentane,·2,3,4-trimethyl-, 51.3 
his (tributylphosphine), PlmtanAdioic acid. SeA Gll1taric: Rc:id_ 

Palladium dichloride, addition compound with 68 Pentanedioic acid, dinitrile. See Glutaronitrile. 71 
bis(triethylarsine ), 1,5-Pentanediol di(perfluorobutyrate) 87.13 

Palladium dichloride, addition compound with 68 1,5-Pentanediol di(perftuorooctanoate) 87.13 
bis (tripen tylarsine), 1,5-P entanediol die trifiuoroacetate) 87.13 

Palladium dichloride, addition compound with 68 2,4-Pentanedione 28, 38 
bis (tripropylarsine), 2,4-Pentanedione, 3-methyl-, 58.1 
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7. Index of Compounds-Continued 

I-Pentanethiol 
PentanetriollC, 1,5-diphenyl-, 
Pentanoic acid. See Valerie acid. 
Pentanoic acid, 2-acetyl-, ethyl ester. See 

Valerie acid, 2-acetyl-, ethyl ester. 
Pentanoic acid, butyl ester. See Valerie acid, 

butyl ester. 
Pentanoic acid, 2-cyano-3-ethyl-, ethyl ester. 

See Valerie aeid, 2-cyano-::5-ethyl-, ethyl 
ester. 

Pentanoic acid, 2-cyano-3-methyl-, ethyl ester. 
See Valerie acid, 2-eyano-3-methyl-, ethyl 
ester. 

Pentanoic acid, ethyl ester. See Valerie acid, 
ethyl ester. 

Pentanoic acid, isobutyl ester. See Valerie acid, 
isobutyl ester. 

Pentanoic acid, 4-methyl-. See Valerie acid, 
4-methyl-. 

Pentanoic acid, methyl ester. See Valerie acid, 
methyl ester. 

Pentanoic acid, 4-methyl-, nitrile. See 
Valeronitrile, 4-methyl-. 

Pentanoic acid, nitrile. See Valeronitrile. 
Pentanoic acid, 4-oxo-. See Levulinic acid. 
Pentanoic acid, 4-oxo-, methyl ester. See 

Levulinic acid, methyl ester. 
Pentanoic acid, propyl ester. See Valericacid, 

propyl ester. 
Pentanoic acid, undecyl ester. See Valerie acid, 

undecyl ester. 
1.PentanoI 
2.Pentanol 
3-Pentanol, 3-ethyl-, 
1.Pentanol, 2-methyl-, 
I-Pentanol, 3.methyl-, 
I-Pentanol, 4.methyl., 
2-Pentanol, 2-methyl-, 
2-Pentanol, 3-methyl., 
2-Pentanol, 4-methyl-, 
3-Pentanol, 2-methyl-, 
3-Pentanol, 3-methyl-, 
I-Pentanol, 2,2,3,3,4,4,5,5-octafiuoro-, 
2-Pentanone 
3-Pentanone 
2-Pentanone, azine of, 
3-Pentanone, azine of, 
2-Pentanone O-ethyloxime 
3-Pentanone O-ethyloxime 
2-Pentanone, 4-hydroxy-4-rnethyl-, 
2-Pentanone, oxime of, 
3-Pentanone, oxime of, 
2-Pentanone, I-phenyl-, 
3-Pentanone, I-phenyl., 
2-Pelltanone O-propyloxime 

10 
53.1 
7.2 
9 

9 

31 

31 

9 

9 

7.2 

9 

30.1 

30.1 
7.2 
9 

9 

9 

-8,41 
8 
4 
49 
49 
49 
49 
49 
49 
49 
49 
87.12 
58.2, 39 
58.2,40 
57.3 
57.3 
40.2 
40.2 
87.18 
57.2 
57.2 
58.3 
58.3 
40.2 

3-Penta:rwne O-propyloxime 
Pentasiloxane, dodecamethyl-, 
I-Pentene 
2-Pentene 
cis-2-Pentene 
trans-2.Pentene 
2.Pentenoic acid, 2-cyano-3-methyl-, ethyl ester, 
2-Pentenoic acid, 2-cyano"3-propyl-, ethyl ester, 
3~Penten-~-one, 4-methyl-, 
4-Penten-2-one, 4-methyl-, 
3·Penten-2-one, 4-methyl-, oxime of, 
I-Penten~3-one, I-phenyl-, 
I-Pentyl alcohol. See I-Pentanol. 
tert-Pentyl alcohol. See 2-Butanol, 2-methyl-. 
Pentyl nitrite 
Pentyl orthophosphate 
I-Pentyl sulfite 
Pentylamine 
tert-Pentylamine 
Perchloryl fluoride 
Phenethyl alcohol 
Phenetole 
Phenetole, ~,4/-azoxydi-, 
Phenol 
Phenol, 4-benzyl-6-bromo-2-phenyl-, 
Phenol, 6-henzyl-4-bromo-2-phenyl., 
Phenol, 4-benzyl-2-phenyl., 
Phenol, 6.benzyl-2-phenyl-, 
Phenol, m-bl'omo-, 
Phenol, p.bromo-, 
Phenol, m.chloro~, 
Phenol, o-chloro., 
Phenol, p.chloro-, 
Phenol, 2,4-dichloro-, 
Phenol, 2,4.dinitro-, 
Phenol, m.methoxy-, 
Phenol, p-methoxy-, 
Phenol, 2-methoxy-. See Guaiacol. 
Phenol, m.nitro-, 
Phenol, o-nitro-, 
Phenol, p-nitro-, 
Phenol, m-phenylazo-, 
Phenol, p-phenylazo-, 
Phenol, 2,4,5-trichloro-, 
Phenol, 2,4,6-trichloro-, 
Phenol isothiocyanate 
Phosphonyl chloride, addition compound with 

gallium trichloride, 
Phosphoramidic acid, diethyl-, dichloride, 
Phosphoramidic acid, dimethyl-, dichloride, 
Phosphoramidic acid, dimethyl-, diethyl ester, 
Phosphoramidic acid, dimethyl-, difluoride, 
Phosphorus tribromide 
Phosphorus trichloride 
Phosphorus triiodide 

1003 

40.2 
07.1 
51.1 
41 
51.1 
51.1 
31 
31 
~7.1H 

87.18 
57.2 
58.1 
8,41 
8 
63.1 
67.3 
17.6 
19.2 
19.2 
29 
21 
40.1 
59.2 
70,42 
77.1 
77.1 
77.1 
77.1 
76 

76 
76 
76 
76 
76 
70 . 
76 
76 
76 
70 
70 
70 
77.3 
77.3 
76 
76 
82 
43 

87.14 
87.14 
87.14. 
87.14 
26.1 
26.1,43 
26.1 
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7. Index of Compounds-Continued 

Phosphorus trioxide 
Phosphoryl chloride 
Phthalic acid, bis(IH,IH,SH-octaRuoropentyl) 

ester, 
Phthalic acid, diethyI ester, 
Phthalic acid, di(2-ethylhexyl) ester, 
Phthalic acid, dipentyl ester, 
Picolinaldehyde 
Picolinic acid, butyl ester, 
Picolinic acid, ethyl ester, 
Picolinic acid, heptyl ester, 
Picolinic acid, hexyl ester, 
Picolinic acid, methyl ester, 
Picolinic acid, pentyl ester, 
Picolinic acid, propyl ester, 
Pimelic acid, dimethyl ester, 
Pimelonitrile 
d-f3-Pinene 
rll-IY-Pinen e 
l-f3-Pinene 
2- (10)-Pinene 
Pinic acid, bis(IH,IH,7H-dodecafluoroheptyl) 

ester, 
Piperidine 
Piperidine, addition compound with gallium 

trichloride, 

26.7 
26.1 
87.13 

22 
87.4 
22 
73.2 
14.4 
14.4 
14.4 
14.4 
14.4 
14.4 
14.4 
57 
71 
81 
21 
81 
81 
87.13 

73.1,44 
43 

Piperidine, diM, addition compound with gallium 43 
trichloride, 

Polymethylsiloxane, dodecamer (linear), 
Polymethylsiloxane, heptadecamer (linear), 
Polymethylsiloxane, heptamer (linear), 
Polymethylsiloxane, hexamer (linear), 
Polymethylsiloxane, nonarner (linear), 
Polymethylsiloxane, pentamer (linear), 
Polymethylsiloxane, tetramer (linear), 
Polymethylsiloxane, trin1.er (linear), 
Propane 
Propane, I-bromo-, 
Propane, 2-bromo-, 
Propane, I-bromo-2-methyl-, 
Propane, l-chloro-, 
Propane, 2-chloro-, 
Propane, l-chloro-2,3-epoxy-. See a-Epichlor-

hydrin. 
Propane, 1-chloro-2-methyl-, 
Propane, 2-chloro-2-methyl-, 
Propane, 1,2-dibromo-, 
Propane, 1,3-dibromo-, 
Propane. 1,2-dichloro-. 
Propane, 1,3-dichloro-, 
Propane, 1,3-diiodo-, 
Propane, 1,1,1,3,3,3-hexachloro-2,2-difluoro-, . 
Propane, l-iodo-, 
Propane, 2-iodo-, 
Propane, l-iodo-2-methyl-, 
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87.2 
87.2 
87.2 
87.2 
87.2 
87.2 
87.2 
07.2 
29 
12 
12 
12 
12 
12 
44.3 

12 
80.1 
72 
72 
72 
72 
72 
87.12 
12 
12 
12 

Propane,2-methyl-, 
Propane, 2-methyl-I-nitro-, 
Propane, 2-methyl-2-nitro-, 
Propane, I-nitro-, 
Propane, 2-nitro-, 

29 
66 
66 
66 
66 

Propane, 1,1, 1,3,5-pentachloro-2,2,3-trifiuoro-, 87.12 
Propane, 1,2,2,3-tetrachloro-l,I,3,3-tetrafiuoro-, 87.12 
Propane, 1,2,3-tribromo-, 13 
Propanedioic acid. See Malonic acid. 
1,3-Propanediol 
I-Propanesulfonyl chloride 
I-Propanethiol 
2-Propanethiol 
I-Propanethiol, 2-methyl-, 

44.2 
16 
10 
10 
10 
10 2-Propanethiol, 2-methyl-, 

1,2,3-Propanetricarboxylic acid, triethyl ester. 9 
See Aconitic acid. 

1,2,3-Propanetricarboxylic acid, tri(2-ethyl­
hexyl) estel". See TricRrhallylic acid, tri(?. 
ethylhexyl) ester. 

87.4 

1,2,3-Propanetricarboxylic acid, tris(IH,IH,S 87.13 
H-octafluoropentyl ester. See Tricarballylic 
acid, tris(lH,IH,5H-octafluoropentyl ester. 

Propanoic acid, amide. See Propionamide. 
Propanoic acid, 2-hydroxy-, amide. See 

Lactamide. 

18 
18 

Propanoic acid, 2-h.ydroxy-, ethyl ester. See 9 
Lactic acid, ethyl ester. 

Propanoic acid, 2-hydroxy-2-0-benzoyl-, ethyl 22 
ester. See DL-Lactic acid, 2-0-benzoyl-, ethyl 
ester. 

Propanoic acid, 2-hydroxy-, nitrile. See 
Lactamide. 

Propanoic acid, 3.hydroxy-DL.3-phenyl., 
methyl ester. See Hydracrylic acid, 1)L-3-
phenyl-, methyl c5ter. / 

Propanoic acid, 2-methyk See Isobutyrid acid. 
I-Propanol. See Propyl alcohol. 
2-Propanol. See Isopropyl alcohol.' 
I-Propanol, 3-amino-, 
I-Propanol, 2-methyl-. See Isobutyl alcohol. 
2.Propanol, 2-methyl-. See tert-Butyl alcohol. 
I-Propanol, DL-I-phenyl-, 
I.Propanol, levo-l-phenyl-, 
I-Propanol, 2,2,3,3-tetrafiuoro-, 
2-Propanone, 1,1-dichlol"J., 

2.Propanone, I-phenyl-, 
Propene, 3-bromo·, 
Propene. 3-chloro., 
Propene, 3-iodo-, 
Propene, 2-methyl-, 
Propene, 3-phenyl-. See Benzene, allyl-. 
Propenoic acid, 2-cyano-3,3-diethyl-,ethyl ester. 

See Acrylic acid, 2-cyano-3,3-diethyl-, ethyl 
ester. 

30.1 

22 

8,46 
8 
19.3 
8,31 
4 
21 
21 
87.12 
07.13 
58.3 
41 
41 
41 
29 
87.8 
31 
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7. Index of Compounds-Continued 

Propenoic acid, 2-cyano-3,3-dipropyl-, ethyl 31 Propionic acid, 3-methoxy-., propyl ester, 15.1 
ester. See Acrylic acid, 2-cyano-3,3-dipropyl-, Propionic acid, methyl ester, 9 
ethyl ester. Propionic acid, 3-pentyloxy-, butyl ester, 15.5 

Propenoic acid, 3-hydroxy-2-phenyl-, ethyl 22 ·Propionic acid, 3-pentyloxy-, ethyl ester, 15.5 
ester. See Atropic acid, 3-hydroxy-ethyl ester. 8,4 Propionic acid, 3-pentyloxy-, heptyl ester, 15.5 

2-Propen-l-ol. See Allyl alcohol. Propionic acid, 3-pentyloxy-, hexyl ester, 15.5 
Propiolic acid, phenyl-, butyl ester, 3 Propionic acid, 3-pentyloxy-, methyl ester, 15.5 
Propiolic acid, phenyl-, ethyl ester, 22 Propionic acid, 3-pentyloxy-, pentyl ester, 15.5 
Propiolic acid, phenyl-, isobutyl ester, 3 Propionic acid, 3-pentyloxy-, propyl ester, 15.5 
Propiolic acid, phenyl-, propyl ester, 3 Propionic acid, 3-propoxy-, butyl ester, 15.3 
Propionaldehyde, oxime of, 57.2 Propionic aCid, 3-propoxy-, ethyl ester, 15.3 
Prol'ionamide 18 Propionic avid, 3-propoxy-, heptyl ester, 15.3 
1-Propionaphthone 61.3 Propionic acid, 3-propo:xy-, hexyl ester, 15.3 
Propionic acid 7.2 Propionic acid, 3-propoxy-, methyl ester, 15.3 
Propionic acid. allyl ester. 41 Propionic acid. 3.propm:-y-, pentyl ester, ]5.3 
Propionic acid, 2-bromo-, ethyl ester, 6 Propionic acid, 3·propoxy-, propyl ester, 15.3 
Propionic acid, 3-butoxy-, butyl ester, 15.4 Propionic acid, propyl ester, 9 
Propionic acid, 3-butoxy-, ethyl ester, 15.4 Propionic acid, tridecyl ester, 38.1 
Propionic acid, 3-butoxy-, heptyl ester, 15.4 Propionitrile 30.1,45 
Propionic acid, 3-butoxy-, hexyl ester, 15.4 Propionitrile, 3-butoxy-, 30.1 
Propionic acid, 3-butoxy-, methyl ester, IS.4 Propionitrile, 3- (butylamino)., 30.1 
Propionic acid, 3-butoxy-, pentyl ester, .15.4 Propionitrile, 3· (dibutylamino )" 30.1 
Propionic acid, 3-butoxy-, propyl estt{r,_ 15.4 Propionitrile," 3- (diethylamino )-; 30.1 
Propionic aciq, butyl ester, 9 Propionitrile, 3-( di-l-pentylamino )-, 30.1 
Propionic acid, 2-butyne-l,4-diol, 2.2 Propionitrile, 3-( dipropylamino )-, 30.1 
Propionic acid, 3-ethoxy-, butyl ester, 15.2 Propionitrile, 3-ethoxy-, 30.1 
Propionic acid, 3-ethoxy-, ethyl ester, 15.2 Propionitrile, 3-(ethylamino)-, 30.1 
Propionic aci~, 3-ethoxy-, heptyl ester, 1S.2 Propionitrile, 3-heptyloxy-, 30.1 
Propionic acid, 3-ethoxy-, hexyl ester, 15.2 Propionitrile, 3-(hexylamino )-, 30.1 
Propionic acid, 3-ethoxy-, methyl ester, lS.2 Propionitrile, 3-hexyloxy-, 30.1 
Propionic acid, 3-ethoxy~, pentyl ester, 15.2 Propionitrile, 3-methoxy-, 30.1 
Propionic acid, 3-ethoxy-, propyl e.ster, 15.2 Propionitrile, 3-(I.pentylo.mino) , 30.1 
.Propionic acid, .ethyl ester, 9 Propionitrile, 3,:pe·ntyloxy-, 30.1 
Propionic acid, 3-heptyloxy-, butyl ester, 15.7 Propionitrile, 3-propoxy-, 30.1 
Propionic acid, 3-heptyloxy-, ethyl ester, 15.7 Propionitrile, 3-(propylamino )-, 30.1 
Propionic acid, 3.heptyloxy-, heptyl ester, 15.7 Propiophenone 58.3 
Propionic acid, 3-heptyloxy-, hexyl ester, 15.7 Propyl alcohol 8,46 
Propionic acid, 3-heptyloxy-, methyl ester, lS.7 Propyl borate 87.15 
Propionic acid, 3-heptyloxy-, penty1 ester, 15.7 Propyl bromide. See Propane, I-bromo-. 12 
Propionic acid, 3-heptyloxy-, propyl ester, 15.7 Propyl chloride. See Propane, l-chioro-. 12 
Propionic acid, 3-hexyloxy·-, butyl ester, IS.6 Propyl iodide. See Propane, I-iodo-. 12 
Propionic acid, 3-hexyloxy-; ethyl ester, IS.6 Propyl nitrate 63.1 
Propionic acid, 3-hexyloxy-, heptyI ester, 15.6 Propyl sulfate 17.3 
Propionic acid, 3-hexyloxy-, hexyl ester, 15.6 Propyl sulfide 17.6 
Propionic acid, 3-hexyloxy-, methyl ester, 15.6 Propyl thiocyanate 82 
Propionic acid, 3-hexyloxy-, pentyl ester, lS.6 Propyl thiosulfite 17.2 
Propionic acid, 3-hexyloxy-, propyl ester, 15.6 Propylamine 19.2,47 
Propionic acid, isobutyl ester, 9 Propylene 29 
Propionic acid, isopentyl ester, 9 Propylene nitrate 63.2 
Propionic acid, 3-methoxy-, butyl ester, IS. 1 Propyne 29 
Propionic acid, 3-inethoxy-, ethyl ester, 15.1 Propyne, 3-cyclohexyl-, 2.1 
Propionic acid. 3-methoxy-. heptyl ester. 15.1 Propynoic acids. See Propiolic acids. 
Propionic acid, 3-methoxy-, hexyl ester, 15.1 2-Propyn-l-ol 2.3 
Propionic acid, 3-methoxy-, methyl ester, 15.1 2-Propyn-l-ol acetate 2.3 
Propionic acid, 3-methoxy-, pentyl ester, 15.1 2.Propyn-l-ol butyrate 2.3 
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7. Index of Compounds-Continued 

2-Propyn-l-ol formate 
2-Propyn-I-ol heptanoate 
2-Propyn-l-01 hexanoate 
2-Propyn -1-01 propionate 
2-Propyn-1-01 valerate 
Pyridazine 
Pridine 
Pyridine, addition compound with gallium 

trichloride. 
Pyridine, 2-butyl-, 
Pyridine, 3-butyl-, 
Pyridine, 4-butyl., 
Pyridine, 4-sec-butyl-, 
Pyridine, 4-tert-butyl-, 
Pyridine, 2,3-dimethyl-, 
Pyridine, 2,4-dimethyl-, 
Pyridine, 2,5-dimethyl-, 
Pyridine, 2,6-dimethyl-, 
Pyridine, 3,5-dimethyl-, 
Pyridine, 2.ethyl-, 
Pyridine, 3-ethyl-, 
Pyridine, 4-ethyl~, 
Pyridine, 4-ethyI-3-methyI-, 
Pyridine, 4-(I-ethylpropyI)-, 
Pyridine, 2.heptyl-, 
Pyridine, 3-hoptyl-, 
Pyridine, 4-heptyl-, 
Pyridine, 2-hexyl-, 
Pyridine, 3-hexyl-, 
Pyridine, 4-hexyl-, 
Pyridine, 4-(1-hexylheptyl)-, 
Pyridine, 4-isopropyl-, 
Pyridine, 2-methyl-, 
Pyridine, 3~niethyl-, 
Pyridine, 4-methyl-, 
Pyridine, 2-pentyl-, 
Pyridine, 3-pentyl-, 
Pyridine, 4-pentyl-, 
Pyridine, 2-propyl-, 
Pyridine, 3-propyl-, 
Pyridine, 4-propyl-, 
Pyridine, 4-(1-propylbutyl)-, 
2-Pyridinecarboxaldehyde. See Picolinaldehyde. 
3-Pyridinecarboxaldehyde. See Nicotinaldehyde. 
4-Pyridinecarboxaldehyde. See Isonicotinalde-

hyde. 
2-Pyridinecarboxylic acid. See Picolinic acid. 
3-Pyridinecarboxylic acid. See Nicotinic acid. 
4-Pyridinecarboxylic acid. See IsoJ?icotinic acid. 
2.PyridinemethanoI 
3.Pyridinemethanol 
Pyrimidine 
Pyrocatechol 
Pyrrole 

, Pyrrolidine 
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2.3 
2.3 
2.3 
2.3 
2.3 
73.1 
14.6,48 
43 

14.6 
14.6 
14.6 
14.6 
14.6 
14.6 
14.6 
14.6 
14.6 
14.6 
14.6 
14.6 
14.6 
14.6 
14.6 
14.6 
11·.6 
14.6 
14.6 
14.6 
14.6 
14.6 
14.6 
14.6 
14.6 
14.6 
14.6 
14.6 
14,.6 
14.6 
14.6 
14.6 
14.6 
73.2 
73.2 
73.2 

73.2 
73.2 
73.1 
76 
73.1 
73.1 

Pyrotartaric acid, ethyl ester, 
Pyrotartaric acid, methyl ester, 
Pyrotartaric acid, propyl ester, 
Quinoline 
Resorcinol 
Resorcinol, 2-nitro-, 
Rhenium dioxytrichloride 
Rhenium trioxymonochloride 
Ricinoleic acid, isobutyl ester, 
Salicylaldehyde 
Salicylamide. See Benzamide, O-hydroxy-. 
Salicylic acid, ethyl ester, 
Salicylic aCid, methyl ester, 
Salicylic acid, phenyl ester, 
Sebacic acid, bis(lH,lH-heptafluorobutyl) 

ester, 
Sehacic acid, his (lH, IH,5H-octafluoropentyl) 

ester, 
Sebacic acid, diethyl ester, 
Sebacic acid, di(2-ethylhexyI) ester, 
Sebacic acid, diisopentyl ester; 
Sebacic acid, dipropyl ester, 

, Selenide, phenyl, 
Selenium tetrafluoride 
Silane, hromodiethylmethyl-, 
Silane, bromodimethylphenyl-, 
Silane, bromotrimethyl-, 
Silane, chlorodiethyl., 
Silane, chlorotrTniethyl-, 
Silane, dibromodimethyl-, 
Silane, dichlorodimeth yl-, 
Silane, dichloroethyl-, 
Silane, dimethyldiphenyl., 
Silane, tetraethyl-, 
Silane, tetramethyl-, 
Silane, trichloro-, 
Silane, trichloromethyl-, 
Silane, triethoxy-, 
Silane, triethyl-, 
Silane, trimethylphenyl-, 
Silanol, trimethyl-, 
Silicon tetrachloride 
Stannic chloride 
Stannic difluoride, 2,4-pentanediono-, 
Stearic acid, methyl ester, 
Stearic acid, I-pentyl ester, 
Styrene 
Styrene, {1,,B-diethyl-, 
Styrene, {1-ethyl-, 
Styrene, a-ethyl-{1-methyl-, 
Styrene, ,B-ethyl-a-methyl-, 
Styrene, ,B-ethyl-13-methyl-, 
Styrene, ~-ethyl-a-propyl-, 
Styrene, 13~isobutyl-a-methyl-, 
Styrene, {1-isopropyl., 

41 
41 
41 
73.1, 49 
76 
62 
74 
74 
9 
5.1 
18 
22 
22 
69.2 
87.13 

87.13 

37 
87.4 
37 
37 
69.1· 
42.4 
75 
75 
75 
75 
75 
75 
87.3 
75 
75 
75 
75 
75 
87.3 
75 
75 
75 
87.3 
26.4 
26.2 
28 
9 
9 
87.8 
87.8 
87.8 
87.8 
87.8 
87.8 
87.8 
87.8 
87.8 
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7. Index of Compounds-Continued 

Styrene, a-isopropyl-1-penfyl-, 
Styrene, a-methyl-, 
Styrene, ,,-methyl-, 
Styrene, ,,-propyl-, 
Styrene, a,.B,fj-trimethyl-, 
Styrene, cis-.B-vinyl-, 
Styrene, trans-{j-vinyl-, 
Suberic acid, dibutyl ester, 
Suberic acid, diethyl ester~ 
Suberic acid, dimethyl ester, 
Suberic acid, dipropyl ester, 
Suberonitrile 
Succinic acid, allyl ester, 
Succinic acid, dibutyl ester, 
Succinic acid, diethyl ester, 
Succinic acid, diisobutyl ester, 
Succinic acid, diisopentyl ester, 
Succinic acid, diisopropyl ester, 
Succin~c acid, dimethyl ester, 
Succinic acid, dipentyl ester, 
Succinic acid, dipropyl ester, 
Succinonitrile 
Sulfide, butyl, 
Sulfide, sec-butyl, 
Sulfide, butyl ethyl, 
Sulfide, tert-butyl ethyl, 
Sulfide, butyl methyl, 
Sulfide, tert-butyl methy 1, 
Suifide~- butyl phenyl, 
Sulfide, dibutyl, 
Sulfide, 2,2.dichloroethyl, 
Sulfide. dipropyl. 
Sulfide,_ethyl, 
Sulfide, ethyl methyl, 
Sulfide, ethyl phenyl, 
Sulfide, heptyl, 
Sulfide, hexyl, 
Sulfide, hexyl phenyl, 
Sulfide, isobutyl, 
Sulfide, isobutyl methyl, 
Sulfide, isopentyl, 
Sulfide, isopropyl, 
Sulfide, isopropyl phenyl, 
Sulfide, methyl, 
Sulfide, methyl phenyl, 
Sulfide, octyl, 
Sulfide, pentamethylene. See Thiopyran, 

tetrahydro-. 
Sulfide, l-pentyl, 
Sulfide, I-pentyl phenyl, 
Sulfide, phenyl, 
Sulfide, phenyl propyl, 
Sulfide, propyl, 
Sulfur dichloride 
Sulfur dioxide 

87.8 
87.8 
87.8 
87.8 
87.8 
87.8 
87.8 
37 
37 
37 
37 
71 
41 
37 
37 
37 
37 
37 
37 
37 
37 
30.1 
17.4 
17.4 
17.4 
17.4 
17.4 
17.4 
10 
17.4 
87.18 
17.4 
17.4 
17.4 
10 
17.4 
17.4 
10 
17.4 
17.4 
17.4 
17.4 
10 
17.4 
10 
17.4 
83.6 

17.4 
10 
69.1 
10 
17.4 
87.17 
29 

Sulfur dioxide, addition compound with N,N- 79 
dimeth ylaniline, 

Sulfur dioxide, addition compound with tri- 79 
ethylamine, 

Sulfur dioxide, addition compound with tri- 79 
propylamine, 

Sulfur hexafluoride 
Sulfur monobromide 
Sulfur mono chloride 
Sulfur tetrafluoride 
Sulfuryl chloride 
Sulfuryl chlorofluoride 
Sylvestrene. See m-Mentha-1,8- (9)-diene. 
D-Tartaric acid, diethyl ester, 
D-Tartaric acid, dimethyl ester, 
DL-Tartaric acid, dimethyl ester, 
Terebenthene. See 2-(10)-Pinene. 
Tetrabutyl orthogermanate 
Tetra-sec-butyl orthogermanate 
Tetra-tert-butyl orthogermanate 
Tetradecane 
Tetradecane, I-bromo-, 
Tetradecan~, 3,12-dichloro-3,~2-diethy 1-, 
Tetradecanoic acid. See Myristic acid. 
Tetradecanoic acid, ethyl ester. See Myristic 

acid, ethyl ester. 

29 
87.17 
78 
29 
78 
87.18 
81 
37 
37 
37 
81 
14.7 
14.7 
14.7 
51.4 
12 
80.2 
38.1 
38.1 

Tetradecanoic acid, methyl ester. See Myristic 9 
acid, methyl ester. 

3, 12-Tetradecanediol, 3,12.diethyl., 
l·Tetradecene 
Tetradecyl bromide. See Tetradecane, I-bromo-. 
Tetraethyl orthogermanate 
Tetraethyl silicate· 
Tetraisobutyl orthogermanate 
Tetraisopropyl orthogermanate 
T etrakis (2,2-dimethylpropyl) orthogermanate 
Tetralin. See Naphthalene, 1,2,3,4-tetrahydro-. 
Tetramethyl orthogermanate 
Tetramethylene nitrate 
Tetramethylphosphordiamidic fluoride 
Tetrapentyl orthogermanate 
Tetrapropyl orthogennanate 
Tetrapropyl silicate 
Tetrasiloxane, decamethyl-, 
Tetrasulfur dibromide 
Tetrasulfur dichloride 
Thallium, dimethyl (l-phenyl-1,3-butanediono )-, 
Thallous acetate 
Thallous ethoxide 
Thallous formate 
Thallous nitrate 
Thiocyanic acid, ethyl ester, 
Thionyl bromide 
Thiony I chloride 
Thiophene . 

44.1 
51.2 
12 
14.7 
75 
14.7 
14.7 
14.7 
61.6 
14.7 
63.2 
87.14 
14.7 
14.7 
75 
87.1 
87.17 
87.17 
28 
28 
28 
28 
28 
82 
53 
78 
83.1 
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7. Index of Compounds-Coatinued 

Thiophene, 2-bromo-, 
1hiophene, 2-bntyl-, 
Thiophene, 2-chloro-, 
Thiophene, 2,5-dihromo-, 
'Thiophene, 2,5-dichloro-, 
Thiophene, 2,5-dimethyl-, 
Thiophene, 2-ethoxy-, 
Thiophene, 2-ethyl-, 
Thiophene, 2-heptyl-, 
Thiophene, 2-hexyl-, 
1l1iophenc, 2-iodo-, 
Thiophene, 2·methoxy-, 
Thiophene, 2-methyl-, 
Thiophene, 3-methyl-, 
Thiophene, 2.pentyl., 
Thiophene, 2-propyl-, 
Thiophene, telrahydro., 
Tiiophene dioxide, tetrahydro-, 
T:tiophene oxide, tetr.hydro-, 
2-Thiophenehutanol 
2.Thiophenecarbonitrile 
2-Thiophenecarboxaldehyde 
2.Thiophenecarboxylic acid, butyl ester, 
2.Thiophenecarboxylic acid, ethyl ester, 
2-Thiophenecarboxylic acid, heptyl ester, 
2.ThiophenecarLoxylic acid, hoxyl ester, 
2.Thiophenecarhoxylic acid, methyl es~er, 
2-Thiophenecarboxylic acid, pelltyl ester, 
2-Thiophenecarboxylic acid, propyl ester, 
2-Thiopheneethanol 
2,Thiophenepropanol 
ThiophenoL Sec BenzenethioL 
Thiophosphoryl chloride 
Thiopyran,tetrahydro., . 
Thymol . 
Titanium tetrachloride 
Toluene 
Toluene, a-amino-. See Benzylamine_ 
Toluene, 2-amino·. See o-Toluidine. 
Toluene, 3-amino-. See m-Toluidine_ 
Toluene, 4-amino-. See p.Toluidine_ 
Toluene, a-amino-N,N-diethyl-. See Benzyl­

amine, N,N-diethyl-. 
Toluene, 2-amino-3-nitro_ See o-Toluidine, 

6·nitro-. 
Toluene, 2-amino-5·nitro. See o-Tduidine, 

4-nitro·. 
Toluene, 4-amino·3-nitro-. See p.Tcluidine, 

2-nitro-_ 
Toluene, a-amino-N-nitroso·. See Benzylamine, 

N·nitroso~. 

Toluene, a-bromo-, 
Toluene, o-horomo-, 
Toluene, p-bromo-, 
Toluene, ",-chloro-, 
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83_5 
83.2 
83.5 
83.5 
83.5 
83_2 
83.6 
83.2 
83_2 
83.2 
83 .• 
83.6 
83_2 
83.1 
83.2 
&3.2 
83.6 
83_6 
83.6 
83_6 
83_~ 

83.6 
83_c 
83_E 
83.3 
83_3 
83_3 
83_" 
83.3 
83.6 
83_6 
10,7 
26.1 
83_6 
77.2 
84 
23, 50 
19.2 
19_2, 51 
19.2 
19.2,52 
19_2 

62 

62 

62 

19_2 

47 
47 
47 
47 

Toluene, p-chloro-, 
Toluene, «,a-dichloro-, 
Toluene, m·ethyl·, 
Toluene, o-,thyl-, 
Toluene, p-,thyl., 
Toluene, m·fluoro-, 
Toluene, p·'luoro-, 
Toluene, 2-1ydroxy._ See .·CresoL 
Toluene, 3-~ydroxy-, See .. -Cresol. 
Toluene, 4.hydroxy-. See p-CresoL 
Toluene, a-hydroxy .. See Jenzyl alcohol. 
Toluene, a;1ydroxy.p-methyl-. See Benzyl 

alcohol, p-methyl-. 
Toluene, p-iodo., 
Toluene, isopropyl-. See Cymene. 
Toluene, m-nitro-, 
Toluene, o-nitro~~ 
Toluene, p-nitro-, 
Toluene, 2,4,6-trinitro-, 

47,17 
t7 
23 
23 
23 
47 
,,7 

76,19 
76,18 
76 
47 
47 
47 
47 
23 
62 
62 
62 
62 

p-Toluenesulfonic acid, chloride. See p- 47 
Toluenesllifonyl chloride_ 

p-Toluenesulfonic acid, methyl ester, 
p-Toillenesulfonyl chloride 
m·Toluidine 
o-Toluidine 
p-Toluidine 
a-Toluidine,4-nitro-, 
o.Toluidine,6.nitro-, 
p-Toluidine, inltro-, 
m-Tolunitrile 
o·TolunitriJe 
p.Tolunitrile 
TriacontanoL SeeMyricyl alcohol. 
Tribellzylamine 
Tributyl orthophosphate 
Trihutyl phcsphite 
Tributylamine 
Tributylamine, perlluoro-, 
Tricarballylic acid, tri(2.ethylhexyl) ester, 
Tricarballyli~ acid, tris(lH,lH,5H.octafluoro-

pentyl) eseer, 
Tridecane 
Tridecane, 3.11-dichloro.3,:1-diethyl., 
3,1l-Tridecanediol, 3,1l-diethyl-, 
Tridecanoic icid, propyl ester, 
1-Tridecene .'} 
I-Trideeyne 
Triethyl orthophosphate 
Trieth yl pho,phite 
Triethylamine 
Triethylamine, addition corr.pollnd with sulfur 

dioxide, 
Triethylene glycol 
Triheptyl phosphite 
Trihexyl phoopltite 

22 
47 
19.2 
19.2,51 
19.2,52 
62 
62 
62 
30.1 
30.1 
30_1 
8 
19.2 
67_3 
67.1 
19.2 
87_12 
87.4 
87.13 

51.4 
80.2 
44.1 
38.1 
51.2 
2_1 
67.3 
67.1 
19.2,53 
79 

44_2 
67.1 
67.1 
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7. Index of Compounds-Continued 

Trihexylamine, perfluoro-, 87.13 Undeeenoie aeid, butyl ester, 41 
Triisobutyl orthoph osphate 67.3 Undeeenoic acid, ethyl ester, 41 
Triisobutylamine 19.2 Undecenoic acid, methyl ester, 41 
Triisopentylamine 19.2 Undecenoic acid, propyl ester, 41 
Triisopropyl orthophosphate 67.3 Undecyl bromide. See Undecane, I-bromo-. 12 
Trimethyl orthophosphate 67.3 Undecyl chloride. See Undecane, I-chioro-. 12 
Trimethyl phosphite 67.1 1-Undecyne 2.1 
Trimethylamine 19.2 Uranium hexafluoride 42.5 
Trimethylene glycol. See I,3.Propanol. 44.2 Valeraldehyde 5.1 
Trioctyl phosphite 67.1 Valeric acid 7.2 
Tripentyl phosphite 67.1 Valerie acid, 2-acetyl-, ethyl ester, 9 
Trip entylamin e 19.2 Valerie acid, butyl ester, 9 
Triphenylamine 69.3 Valerie acid, 2-butyne-1,4-dioI, 2.2 
Triphenylarsine 69.3 Valerie acid, 2-cyano-3-ethyl-, ethyl ester, 31 
Tripheny lbismuthine 69.3 Valerie acid, 2-cyano-3-methyl-, ethyl ester, 31 
Triphenylphosphine 69.3 Valerie acid, ethyl ester, 9 
Triphenylstibine 69.3 Valerie acid, isobutyl ester, 9 

. Tripropyl orthophosphate 67.3 Valerie acid, 4-methyl-, 7.2 
Tripropyl phosphite 67.1 Valerie acid, methyl ester, 9 
Tripropylamine 19.2 Valerie acid, propyl ester, 9 
Tripropylamine, addition compound with sulfur 79 Valerie acid, undecyl ester, 38.1 

dioxide, Valero nitrile 30.1 
Tripropylamine, perfiuoro-, 87.12 Valeronitriie, 4-methyl-, 30.1 
Tris (2-butoxyethyl) phosphite 67.1 Vanadium oxytrichloride 85 
Tris (2-ethoxyethyl) phosphite 67.1 Vanillin. See Benzaldehyde, 4-hydroxy-3. 5.2 
Tris(2-hexoxyethyl) phosphite 67.1 methoxy~. 

Trisiloxane, octamethyl-, 87.1 Veratrole 76 
Tris(2.methoxyethyl). phosphite 67.1 Water 86 
Tris (2.pentoxyethyl) phosphite 67.1 Xanthic acid, butyl-, butyl ester, 35 
Tris (2-propoxyethyl) phosphite 67.1 Xanthic acid, butyl-, ethyl ester, 35 
Trisulfur dibromide 87.17 Xanthic acid, ethyl., butyl ester, 35 
Trisulfur dichloride 87.17 Xanthic acid, ethyl-, ethyl ester, 35 
Undecane ... 51.4 Xanthic aclcf, propyl-, ·pr~pyl ester, 35 
Undecane, I-bromo-, 12 Xenon 29 
Undecane, l-chioro-, 12 m-Xylene 23,54 
Undecane,5-chloro.5.methyl-, 80.1 o.Xylene 23,55 
Undecane, 2, 10-dichloro-2, lO.dimethyl-, 80.2 

p-Xylene 23,56 Undecane, perfluoro-, 87.11 
Undecanoic acid, ethyl ester, 3 2,4.X ylenol 77.2 

Undecanoic acid, pentyl ester, 38.1 2,5.Xylenol 77.2 

5-Undecanol, 5.methyl., 4 3,4-X ylenol 77.2 

6· Undecanone 58.2 3,5-Xylenol 77.2 
l-Undecene 51.2 2,4-X ylidine 19.2 
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