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Robert A. Alberty and Theodore M. Bloomstein

Department of Chemistry, Massachusetts Institute of Technology, Cambridge, Massachusetts 02139

The chemical thermodynamic properties of alkylnaphthalene isomer groups for
C,oHg and C,,H,, in the ideal gas phase have been calculated from 298.15 to 1000 K from
tables of Stull, Westrum, and Sinke. In the absence of literature data on all isomers of
higher isomer groups, the properties of isomers of C,,H,, to C,,H,, have been calculated
using Benson group values. A new Benson group value for the 1,8-dimethyl steric hin-
drance has been calculated from recent experimental data. The increments in isomer
group properties per carbon atom have been calculated to show the extent to which ther-
modynamic properties of higher isomer groups may be obtained by linear extrapolation.
Equilibrium mole fractions within isomer groups have been calculated for the ideal gas
state from 298.15 to 1000 K. Values of C,, §°, AcH°, and A;G " are given for all species
from C, H; to C,,H,¢ with energy units of joules for a standard state pressure of 1 bar.

Key words: alkylnaphthalencs; Benson iethod; enthalpy of formation; entropy; Gibbs energy of
formation; heat capacity; isomer group thermodynamic properties; isomer mole fractions; thermo-
dynamic properties.

1. Introduction

Since the number of isomers of alkylnaphthalenes in-

creases rapidly with carbon number, it is convenient to use
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isomer group thermodynamic properties for cases in which
allisomers in the isomer group are in equilibrium. The tables
presented here are of the same type as those published for the
alkanes,! alkylbenzenes,? and alkenes.’
Milligan, Becker, and Pitzer® calculated the standard
thermodynamic properties of the alkylnaphthalenes in the
ideal gas state through C,,H,,, except for 1,8-dimethyl-
naphthalene, using the method of increments. Some further
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822 R. A. ALBERTY AND T. M. BLOOMSTEIN

small changes were made by Stull, Westrum, and Sinke® in
publishing their book in 1969. We have added tables to in-
clude all isomers through C,,H, using the Benson meth-
0d.%7 Stein, Golden, and Benson® have extended this method
to the prediction of standard gas-phase thermodynamic
properties for polycyclic aromatic hydrocarbons consisting
of six-membered rings. They showed that the group additi-
vity method reproduced the measured A;H °(298.15 K) val-
ues for substituted naphthalenes within 5 kJ mol—*,

2. Standard Thermodynamic Properties of
Alkylnaphthalene isomer Groups

When isomers are in equilibrium, the standard Gibbs
energy of formation A;G °(I) of the isomer group is defined
by9,10

Ny

AG(l)= —RTIn [ > exp(— A,G}’/RT)J , (1)
P==1

where A;G; is the standard Gibbs energy of formation of an

individual isomer and N; is the number of isomers in the

group, including stereoisomers. The equilibrium mole frac-

tions r; of various isomers in a group can be calculated using

ri=y/y, = exp([A:G°(1) — AG]/RT, (2)

where y, is the sum of the mole fractions of the individual
isomers. The corresponding equations for the other standard

thermodynamic properties-C 3(I), S °(I); and A H °(I)-can be - - -

derived by differentiating Eq. (1) with respect to tempera-
ture.! When standard Gibbs energies of formation of isomer
groups are used to calculate equilibrium constants for reac-
tions of ideal gases the equilibrium expression is written in
terms of equilibrium mole fractions of isomer groups.

For the alkylnaphthalenes, the standard chemical ther-
modynamic properties for an isomer group are interrelated
by

AG (1) = AHI)— T [ST) — nS

graphite (n - 6]‘S;12(g) ]’
' - (3)
where n is the number of carbon atoms.

To calculate the chemical thermodynamic properties
for anisomer group, a term must be included for each molec-
ular species, including stereoisomers. The numbers of chiral
centers and isomers of the alkylnaphthalenes are shown in
Table 1. Rather than having a line in a thermodynamic table
for each stereoisomer, this article follows the standard prac-
tice of giving properties of racemates. The R In 2 is added to
the calculated standard entropy and RT In 2 is subtracted
from the standard Gibbs energy of formation of one of the

Table 1. Numbers of isomers
’ of alkylnaphthalenes

Number One Chiral Total
of lines Center isomers

C1i0HS8 1 (o] 1

Ci11H10 2 o] 2

c12H12 12 o] 12

Ci3H14 . 32 o] 32

C14H16 110 2 112

J. Phys. Chem. Ref. Data, Vol. 14, No. 3, 1985

chiral forms at each temperature. Table 1 also summarizes
the numbers of lines in the tables in this article.

3. Calculations of Standard Thermodynamic
Properties of Alkylnaphthalenes Using the
Benson Method

Since the literature values are incomplete on the C;,H,,
alkylnaphthalenes, the isomer group properties for C,,H,,
have been calculated using the Benson method. Since the
increments per carbon atom in isomer group properties are
still changing at C,,H,,, this method has also been used to
calculate properties for all isomers of C;;H,, and C,,H,,.

In order to make these calculations the structure of
each alkylnaphthalene species was divided into C(H),(C),
C(H):(C).. CH)C)s. C(Cli. C(Cp}C)YH)w C(Cp)(C)o(H),
C(Cs)(C)s, Cp(H), Cp(C), and Cpg(Cp),(Cpr); the group
contributions from Ref. 7 were used. In addition the total
symmetry number (TSN}, number of optical isomers (OPT),
and ortho corrections were identified. Gauche corrections
were made for sec- and isobutylnaphthalene. Naphthalene
has a symmetry number of 4; 2,3,6,7-tetramethylnaphtha-
lene has a symmetry number of 4:x3%; and 1,5-dimethyl-
naphthalene has a symmetry number of 2 X 3°. The report by
Davies, Syverud, and Steiner'? was very helpful in calculat-
ing symmetry numbers. '

‘We made-the first estimates of the thermodynamic
properties of the various species of C,,H,,, C;3H,,, and
C,,H,, using Benson group values published in 1976.” Gam-
mon pointed out to the authors that there is steric hindrance
in 1,8-dimethylnaphthalene that is not provided for in the
1976 Benson values. The enthalpies of combustion of 1,8-
dimethylnaphthalene, 2,3-dimethylnaphthalene, 2,6-di-
methylnaphthalene, and 2,7-dimethylnaphthalene were
measured by Good,'®> who pointed out that the enthalpy of
formation of the crystalline 1,8-dimethylnaphthalene is
about 7.5 kcal mol~! more positive than those for 2,6-di-
methylnaphthalene and 2,7-dimethylnaphthalene. The
enthalpies of vaporization of these substances were mea-
sured by Osborn and Douslin,* and their heat capacities and
enthalpies of transition were measured by Finke, Messerly,
Lee, Osborn, and Douslin.’> To remedy this deficiency in
our estimates, an additional Benson group was introduced 10
provide for the 1,8 steric hindrance. The group value for
AH 34 for this group was taken to be 5.88 kcal mol ™' be-
causc this is the differcnce between the extrapolated value
for the 1,8-dimethylnaphthalene and the prediction by the
Benson method without this correction. The Benson method
gives the correct values for A;H ° for 2,6-dimethylnaphtha-
lene and 2,7-dimethylnaphthalene within their uncertain-
ties. The experimental entropies of the 2,6- and 2,7-dimeth-
ylnaphthalenes from 340 to 410 K agree within experimental
error and extrapolate linearly to the S ° estimated by the Ben-
son method. The experimental entropies of the 1,8-dimeth-
ylnaphthalene are definitely lower and extrapolate linearly
to an S° value about 9.3 J K~ ! mol ™! lower than that esti-
mated by the Benson method. Therefore the entropy as-
signed to the 1,8 repulsion was taken to be —2.22 cal K™™'
mol ™", The experimental data do not indicate any heat ca-
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Table 2. Root mean square deviations between alkyinaphthalene thermodynamic
properties from Stull, Westrum, and Sinke and from the Benson method
I1/K 238 300 400 500 600 700 800 900 1000
Staﬁdar‘d heat capacity at constant pressure in J/K mol
C10H8 1.66 1.63 .80 1.70 .57 1.24 2.32 1.67 1.51
C11H10 2.36 2.40 5.66 7.05 5.91 4.01 2.56 2.47 4.99
C12H12 4.31 4.36 7.91 9.71 8.67 6.80 5.285 4.68 6.77
C13H14 4.59 4.63 6.98 7.63 6.22 3.96 6.35 2.84 5.56
C14H16 2.93 2.99 5.97 7.23 5.59 3.28 1.52 1.87 5.69
Stangard entropy in J/K mol
C1i0H8 3.07 3.08 2.97 3.29 3.54 3.48 3.18 2.92 2.90
C1iH10 3.31 3.28 2.20 1.15 .22 1.74 2.06 2.27 2.62
C12H12 8.13 8.09 6.56 4.91 3.72 3.07 2.76 2.64 2.73
Ci3H14 3.42 3.41 2.87 3.31 4.06 4.62 4.45 4.36 4.70
C14H16 1.77 1.74 1.29 2.01 3.00 3.61 3.86 3.99 4.32
S{éndard enthalpy of formation in kJ/mol
C10HR fcic .35 .18 .28 .36 .35 L1 .13 .07
C11H10 .80 .8t .57 .50 .97 1.47 1.73 1.94 2.36
C12H12 1.71 1.69 1.39 1.02 1.28 1.80 - 2.39 2.82 3.40
Ci3H14 1.85 - 1.85 1.43 .81 .49 .81 .65 .69 1.06
C14H16 2.95 - 2.96 2.66 2.06 1.55 1.15 1.10 1.07 .92
Standard Gibbs energy of formation in kd/mol
C10H8 W7 .70 1.04 .30 1.72 2.00 2.37 2.62 2.84
C11H10 .78 .76 .93 .10 1.16 1.23 1.26 1.32 1.40
C12H12 1.866 1.67 2.22 2.73 3.12 3.46 3.66 3.88 4.06
C13H14 1.7 1.77 t.90 2.12 2.56 2.89 3.40 3.74 411
‘C14H16 2.83 2.84 - 2.84 2.96 3.27 3.50 3.97 4.24 4.54

pacity corrections for the 1,8 interaction. In the revised cal-

culations given here these values were also. applied to 4,5 .

methyl groups in trimethyl and tetramethyl naphthalenes.
In the absence of any experimental data on 1,8 methyl-ethyl
or other interactions, this group value was also applied
whenever there were 1,8 or 4,5 alkyl groups in C;3H,, and
CiHye : .

The matrix of numbers of contributions was matrix
multiplied by a matrix of the Benson values to obtain for
each isomer the sum of the contributions to A¢H 594, S 208
C 53005 C paoos C psoos C peons € psoos and C 1y In further
steps in the calculation the heat capacity values were fit to
the equation " '

»=a+BT+yT? “

and the values of @, B, and y were used to calculate C 5, S°,
and A H° from 298.15 to 1000 K,

§°=85 +aln T+ BT+ (y/2)T* — R In (TSN/OPT), (5)

AH® = AH G +aT + (B/2T? + (y/3)T?

- "(‘I-'[° - ;98 )graph

—(n—6}{H" — H;‘?B)Hz . (6)

The values of A; G ° at various temperatures were then calcu-
lated using Eq. (3).

Table 2 shows how well the chemical thermodynamic
properties calculated using the Benson method agree with
the values from Stull, Westrum, and Sinke’ for C,oH,,
C,,H,,, 11 of the 12 isomers of C,,H,,, five of the 32 isomers
of C,3H,, and two of the 112 isomers of C,,H,s. The differ-
ences between the literature and estimated values at each
temperature were squared, divided by the number of pairs of
values, and the square root was taken. For C,,Hj this yields
the magnitude of the deviations, and for the higher isomer

groups it yields the root-mean-square deviations as a func-
tion of temperature.

4, Tables of Standard Thermodynamic

Properties of Alkylnaphthalene Isomer

Groups

Since the International Union of Pure and Applied
Chemistry has recently recommended that thermodynamic
data be given in SI units for a standard state pressure of 1 bar
(10° Pa), this has been done for the tables in this article. The
change in standard state pressure from 1 atm to 1 bar does
not affect C'; and A H °, but the standard entropy of an ideal
gas is increased by R In(1.013 25) =0.109 TK~! mol ! at
any temperature and the standard Gibbs energy of forma-
tion is reduced by [RT In(1.013 25)]5, where & is the net in-
crease (7 — n) in moles of gas in the formation reaction.'®

In Tables 3-8, the Stull, Westrum, and Sinke tables
have been used to calculate the isomer group properties for
C,oHg and C;;H,,, and the Benson method has been used to
calculate the isomer group properties for C;,H,, to C; H,.
For each property the increments in going from one carbon
number to the next are provided. Thus, of the four incre-
ments per carbon atom, the last two have been calculated
using the Benson alone. These increments provide a basis for
a linear extrapolation of standard thermodynamic proper-
ties of alkane isomer groups to higher carbon numbers.

Table 7 gives H(I,T') — H°(1,298.15 K), the standard
enthalpy for an isomer group relative to the isomer group at
298.15 K. Table 8 gives values for H°(I,T) — H °(1,298.15
K) + A H °(1,298.15K), the standard enthalpy for theisomer
group relative to the elements at 298.15 K. This quantity
allows the direct calculation of heat effects when the reac-
tants and products arc at diffcrent temperaturcs.

J. Phys. Chem. Ref. Data, Vol. 14, No. 3, 1985



824 R. A. ALBERTY AND T. M. BLOOMSTEIN
Table 3. Standard heat capacity at constant TABLE 5. Standard enthalpy of formation for
pressure for alkylnaphthalene isomer alkylnaphthalene isomer groups
groups in J/K mol -
. T/K C10H8 C11H10  Ci2H12 C13Hi4  C14Hi6
T/K C10H8 C11H10  C12H12 C13H14 C14H16
" 298.15 150.96 116.37 83.9 $1.0 19.4
298.15 132.556 159.87 181.5 208.7 244.7 300.00 150.83 116.20 83.7 50.8 19.2
300.00 1093.40 160.85 182.6 209.8 246 .1 400.00 144 .56 109.04 75.0 41.2 9.8
400.00 179.20 214,78 235.8 269.9 313.8 500.00 139.49 103. 19 67.5 33.2 2.1
500.00 218.11 . 255.38 283. 1 323.1 370.2 600.00 135.39 98.51 61.5 26.9 -4.0
600.00 249.66 290.88 324.4 369.2 417.9 700.00 132.21 94.95 56.8 22.2 -8.4
700.00 27%5. 18 320.06 359.7 408.3 458 .4 800.00 129.75 92.24 53.5 19.1 -11.4
800.00 296. 10 344.08 388.9 440.6 492.1 200.00 127.95 90.35 51.3 17.1 -43.1
900.00 313.42 363.97 412.1 466. 1 518.9 1000.00 126.90 89.34 49.9 16.1 = -13.9
1000.00 327.94 380.87 429.1 484 .9 538.7
Table Sa. Increments per carbon atom
Table 3a. Increments per carbon atom
. T/K- €c11-C10 C12-C11 Ci3-Ci2 Ci4-C13
T/K Ci1-C10 C12-C11 C13-C12 C14-Ci3 -
298. 15 -34.59 -32.5 -32.9 -31.6
298,19 27.32 21.7 27.1 36.1 300.00 -34.63 -32.5 -32.8 -31.6
300.00 27.42 21.7 27.3 36.3 400.00 -35.52 -+ -34.0 -33.8 -31.5
400.00 32.57 24.0 34.1 43.9 500.00 -36.30 -35.7 -34.3 -31.1
500.00 37.27 27.7 40.0 47.1 600.00 -36.88 -37.1 -34.6 -30.8
600.00 41.22 33.5 44.8 48.7 700.00 -37.26 -38.1 -34.6 -30.6
700.00 44.87 89.6 48.7 S0. 1 800.00 -37.50 -38.7 -34.5 '-30.4
800.00 47.98 44.8 51.7 51.4 900.00 -37.59 -39.0 -34.2 -30.2
900.00 50.55 48 .1 54.1 52.7 1000.00 -37.56 -39.4 -33.8 ~30.0
1000.00 52.93 48.3 55.8 53.8
Table 4. Standard entropy for alkylnaphthalene TABLE 6. Standard Gibbs energy of formation for
isomer groups in J/K mot alkylnaphthalene isomer groups in kd/mol
T/K C10H8 C1iH10  Ci2H12 C13H14 C14H16 T/K C10H8 C11H10 C12H12 C13H14"  C14H16 .
298.15 335.75 384.61 433.9  473.14 506.8 298. 15 2283.69 215.21 208.9 204.9 204.0
300.00 336.59 385.63 ‘435.0 474.4 508.3 300.00 224.15 215.82 209.6 '205.9 205. 1
400.00 381.40 439.06. . A94.9 543,14 588.6 400.00 249.58 250.18 253.0 259.1 268.6
500.00  425.71  491.16 §52.7 | 609.2 664.9 500.00 276.47 2B86.16 298.3 314.5 334.2
600.00 468.38 $40.92 608. 1 672.3 736.7 600.00 304.21 323.14 345.1 371.4 401.3
700.00 508.84 588.04 660.8 732.2 804.3 700.00 332.65 360.93 392.8 429.2 469.2
800.00 546.96 632.38 710.8 788.9 867.7 800.00 361.42 399.08 441.0 487.6 537.6
900.00 582.86 674.08 758.0 842.3 927.3 . 800.00 380.49 437.57 489.5 546.2 606.3
100000 _616.66 713.35 802.4 892.5 983. 1 1000. 00 419.77 476.26 538.3 605. 1 675.2
Table 4a. 1Increments per carbon atom Table 6a. Increments per carbon atom
T/K €C11-C10 C12-C11 C13-C12 Ci4-C13 T/K C11-C10 C12-Ci1 C13-C12 C14-C13
298,15 48.86 49.3 39.2 33.7 298.15 -8.48 -6.4 -3.9 -.9
300.00 49.04 49.4 39.4 33.9 300.00 -8.34 -6.2 ~-3.7 -.8.
400.00 57.66 55.9 . 48.2 45.5 400.00 .59 2.8 6.1 9.5
$00.00 65.45 61.6. 56.4 65.7 500.00 9.69 12.2 16.2 19.7
600.00 72.54 67.2 64.2 64.5 600.00 18.93 22.0 26.3 29.9
700.0C 79.20 72.8 71.4 72.1 700.00 28.28 31.8 36.5 39.9
800.0C 85.42 78.5 78.1 78.8 800.00 37.66 41.9 46.6 50.0
900.00 91.23 "84.0 84.3 85.0 900.00 47.07 52.0 56.7 60.1
1000.00 96.69 89.0 90. 1 90.6 1000.00 56.49 62.0 €66.8 70.1
J. Phys. Chem. Ref. Data, Vol. 14, No. 3, 1985
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Table 7. Standard enthalpy for alkylnaphthalene ihe H ithi
o e e e e e raups 5. Equilibrium Mole Fractions Within
at 208.15 K in kd/mol Alkylnaphthalene Isomer Groups

T/K C1bHB C11H10 C12H12 C13H14 014H1.G

298.15 .00 .00 -0 .0 .0

300.00 .26 .29 .3 .4 .5 P . cas

20000 1581 18 88 21 3 244 286 The equilibrium mole f_ractlons w.1thm isomer groups

500.00  35.71  42.24 ;;?r 541 62.8 calculated from standard Gibbs energies of formation are

600.00 59.09 69.56 - 8.8 102.3 . . . f o g

700.00 85.40 100. 19 142.0 127.7 146.2 given in Table 9 for the ideal gas state. Since the uncertainties
; o .

ggg:gg :;i :ig ::g:';‘: :gg:: ;;’g g ;32:; -~ in A;G°(I) and A;G; are about the same, the uncertainty in

1000.00  176.62 206.13  231.7 263.3  297.3 the difference is nearly independent of the relative values of

the two parameters, but the absolute uncertainty does in-
- crease with temperature. Since the nearly constant uncer-
Table 7a. I t . P . . ageg e
able 7a. Increments per carbon atom tainty is in the exponent in the calculation, the equilibrium
. N . mole fractions of the isomers at a given temperature are un-
T/K C11-C10 Ci2-C11 C13-C12 C14-C13 .
certain by the same factor, whether they are large or small.
200 08 o9 9 ¢ 9 The usual cquation for the propagation of variance indicates
400.00 3.07 2.4 3.9 4.1 that the equilibrium mole fractions are uncertain by abou
500.00 6.54 5.1 6.8 8.7 ; .
80000 (0. 46 a2 11 135 15% at the lo.wer temperature and 100/? at the higher tem
700.00 14.79 11.8 15.8 18.4 peratures. This makes it difficult to indicate the uncertain-
800.00 19.43 16.1 20.8 23.5 ics in th 1 . ial
900.00 2435 20.8 261 28.7 ties in the table. It could be done by using exponential nota-

1090.00 29.51 25.5 31.8 34.0 tion, but this makes it difficult to compare the mole fractions

of various isomers.

Table B. Standard enthalpy f TRy lnaphthal Compounds are named in tables according to the

ai e - andar en I or a yinap alene . .
isomer groups relative to the olements IUPAC Revised and Collected Recommendations for the
at 298.15 K in ky/mo} Nomenclature of Organic Chemistry, 1978."7 In naming

species with two or more ring hydrogens substituted, the

T/K - CAOHS. . C1THIO ..C12H12 CY3HI4  CHAMI® - pame of the largest substituent is given first to clarify the
298.15  150.96  116.37 83.9 51.0 19.4 relationships between the various structural isomers. Naph-
300.00 151.22 116.66 84.2 51.4 19.9 hal h f bl . oye .
400.00 166.77 135.25 105.2 75.4 48.0 t €ne has rour possibie Startlng pOSItlonS, each one belng
500.00  186.67  158.61 131.2 105.1 82.3 the carbon adjacent to the fused ring carbons. Because of the
600.00 210.05 185.93  161.6  139.8 121.7 \ NG .
700.00 236.36 216.56 195.9 178.7 165.6 many possible combinations for names, the group appearing
800.00 264.92 248.75  233.4  221.2  213.2 : : YRl
900,00 295.38 285.14  273.5  266.6  263.8 first in the aillphab.e’tlcally arra:n.ged name has priority if two

1000.00 327.58 322.50  315.6 __314.3 _ 316.7 groups are in equilivalent positions. For example, 1-ethyl-8-

' ' methyl is used. However, names were made to yield the low-
table Ba. I te per carbon at est possible numbers when there were more than two substi-
able ga. ncrements er c on atom . .

P tuents. For example, 8-ethyl-1,2-dimethylnaphthalene is
used.

T/K Cc11-Ci0 C12-C11 C13-C12 C14-Ci3 . .

Table 9 shows that in general alkylnaphthalenes with
298.15 -34.59  -32.5  -32.9  -31.6 : . it
30000 “34 56 32 a g ~a1e b'ranched sufle chains have very low equlhbr.lum mole frac-
400.00 -31.52  -30.0  -28.8  -27.5 tions, especially at low temperatures. At higher tempera-
500.00 -28.05  -27.4  -26.1 -22.9 there s i al distribution of th 1
600. 00 -24.13 -24.3 -21.8 -18.1 tures there 1s in general a more even distribution of the mole
700.00 ~19.80 -20.7 -17.1 -13.2 fractions between the less branched isomers, reflecting the
800.00 -15.16 -16.4 -12.1 -8.1 . .. M
900.00 -10.24 = -11.7 -6.8 -2.9 fact that entropies are more similar than the enthalpies of
1000.00 -5.08 -6.9 -1.3 2.5 formation. »
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Table 9. Equilibrium mole fractions within alkylnaphthalene isomer groups

T/K 298. 15 300 400 500 600 700 800 [00 1000
C11H10
1-methylnaphthalene .3488 .3535 .3709 .38t .3907 .3990 .4068 .4128 4177
2-methylnaphthatlene .6512 .6465 .6291 .6185 .6093 .6010 .5932 .5872 .5B23
‘C12H12
1,2-dimethyinaphthalene .0323 .0324 .0413 .0488 .0551 .0604 .0649 .0686 0717
1.3-dimethylnaphthatene .1899 .1898 - .1859 .1815 .1769 .1721 . 1673 .1627 .1582
1.4-dimethvinaphthaltene .0%49 .0949 .0929 .0908 .0884 .0860 -.0837 .0813 .079%
1,.5-dimethyinaphthalene .0949 .0949 .0929 .0908 .0884 .0860 .0B37 .0813 .079f1
1,6-dimethyinaphthalene .1899 .1898 .1859 .1815 .1769 .172%1 ..1673 .1627 .1582
1,7-dimethylnaphthalene .1899 .1898 .1859 .1815 .1769 .172t .1673 .1627 .1582
1,8-dimethyInaphthalene .0000 .0000 .0000 .0001 .0002 .0004 .0007 .0010 .0013
2,3-dimethylnaphthalene .0161 .0162 .0207 .0244 .0275 .0302 .0324 .0343 .0359
2,6-dimethyinaphthalene .0949 . .0949 .0929 .0908 .0BB4 .0B60 .0B37 .0813 .0791
2,7-dimethylnaphthalene .0949 .0949 .0929 .0908 .08B4 0860 .0837 - .0813 .0791%
1-ethylInaphthalene - .0011 .0012 .0043 .0096 ..0164 .0242 .0327 .0414 .0500
2-ethylinaphthalene ..0011 .0012 .0043 .0096 .0164 .0242 .0327 .0414 .0500.
C13H14
1,2.3-trimethylnaphthalene .0057 .0057 .0088 .0t15 .0138 .0157 .0t71 .0182 .0190
1,2,4-trimethylnaphthalene’ .0332 © .0334 .0395 .0429 .0444 .0446 .0441 .0430 .0418
1.2,5-trimethylnaphthalene 0332 .0334 .,0395 .0429 .0444 0446 .044% ,0430 .0418
1,2,6-trimethylnaphthalene .0332 .0334 ' .0395 .0429 .0444 .0446 .0441 .0430 .0418
1.2, 7-trimethylnaphthalene ©.0332 .0334 .0395 .0429 .0444 .0446 .044% .0430 .0418
1.2.8-trimethylnaphthalene .0000 .0000 .0000 .0000 .000t .0002 .0004 .0005 .0007
1,3.5-trimethylnaphthalene L1956 .1953 .1774 ~.1595 .1425 .1271 .1136 .1020 .0922
1.3.6-trimethyinaphthalene 1956 . 1953 . 1774 1535 1425 1271 L1136 . 1020 .0922
1.0,7 trimethylnaphthatene . 19506 - 19353 .A774 . 1595 . 1425 .t271 . 1136 . 1020 .0922
1.3,.8-trimethylnaphthalene .0000 .0000 .0000 .0001 .0003 .0006 .0009 .0012 .0016
1.4.5-trimethylnaphthalene ..0000 .0000 .0000 .000t .0003 .0006 .0009 .0012 .0016
1.4.6-trimethylnaphthalene .1956 .1953 .{i774 .1595 _ 4425 .127¢% .1136 .1020 .0922
1,6, 7-trimethylnaphthalene .0332 .0334 ..0395 .0429 .0444 .0446 .044%1 0430 .0418
2,3, §_trimethy1naphthalene .0332 .0334 .0395 .0429 .0444 0446 .0441 .0430 .0418
i-ethyl-2-methyinaphthalene _.0002 .0002  .0009. . .0023 .0043% .0063  .0086 .0109 .0132
‘1-ethyl-3-methylnaphthalene .0012 .0012 ..0041 .0084 .0132 .0179 .0222 .0260 .0291
1-ethyl-4-methyitnaphthalene .0012 - .0012 - .0041 .00B4 .0132 .0179  .0222 .0260 .0291
1-ethyl-5-methylnaphthalene .0012 .00t2 .0041 .0084 .0132 .0179 .0222 .0260 .0291
i-ethyl-6-methylnaphthatene _001t2 _0012 .onat Nalel:7 .0132 .0179 0222 L0260 _.0291%
t-ethyl-7-methylnaphthalene .0012 .0012 .004% .0084 .0132 .0179 .0222 .0260 .029%
1-ethyl-8-methylnaphthalene .0000 .0000 .0000 .0000 .0000 .000f .0002 .0003 .0005
2-ethyt-1-methylnaphthalene 0002 .0002 .0009 .0023 .0041 .0063 .0086 .0109 .0132
2-ethyl1-3-methylnaphthalene .0002 _.0002 .0009 .0023 .0041 .0063 .0086 .0109 .0132
2-ethyl-6-methytnaphthalene .0012 .0012 .004% .00B4 .0132 .0179 .0222 .0260 .029¢
2-ethyl-7-methylnaphthatene .0012 _.0012 .004t .0084 _.0132  .0179 .0222 ..0260 .029%
3-ethyl-i-methylinaphthatene .0012 .0012 .0041 .00B4 _.0132 .0179 .0222 ".0260 .029t
“6-ethyl-1-methylinaphthalene .0012 .0012 .0041 .0084 .0132 .0179 .0222 .0260 .0291
7-ethyl-i-methylnaphthalene .0012 .0012 .0041 .0084 .0132 .0179 .0222 .0Q260 .0Q291
t-propylinaphthatene .0000 .0000 .000f1 .0005. .0013 .0026. .0043 ,0063 .0086
2-propy lhaphthalene .0000 .0000 .000! .0005 .0013 .0026 .0043 .0063 .0086
{- isopropylinaphthalene .0000 .0000 .0002 .0005 .Q01! :001B .0026 .0035 .0045
2- isopropylnaphthalene .0000 .0000 .0002 .0Q005 .0011 .0018 .0026 .0035 .004S
C1dH1i6
1.2.3,4-tetramethylnaphthatene .0016 .0017 .0026 .0032 .0035 .0037 .0038 .0038 .0037
1.2.3.5-tetramethylnaphthalene .0193 .0194 .0231 0237 .0227 .021% -.0194 .0178 .0164
1,2,3,6-tetramethylnaphthalene .0193 .0194 .0231 .0237 .0227  .021t% .0194 .0178 .0164
1,2,3,7-tetramethylinaphthalene .0193 .0194 .023% .0237 .0227 .0211 .0184 .0178 .0164
1.2,3,8-tetramethylnaphthalene .0000 .0000 .0000 .0000 .00Of .0001 .0002 .0002 .0003
1,2.4,5-tetramethyinaphthalene .0000 .0000 .0000 .000%1 .0002 .00C3 .0004 .0005 .0006
1.2.4.6-tetramethylinaphthalene .#135 1135 .1041 .0882 .0729 .0601 .0500 .0422 . .0362
1,2.4,7-tetramethylnaphthalene .1135 .1135 .1041 .0882 .0729 .0601 .0500 .0422 .0362
"1,2,4,8-tetramethylinaphthatene .0000 .0000 .0000 .0001 .0002 .0003 .0004 .000S .0006
1,2.5,6-tetramethyinapnthatene .0096 .0097 .0116 0112 .0113 .0105 .QUS7 .QUB9  .0082
1.2.5,.7-tetramethyinaphthalene .1135 . 1135 .1041 .08B2 .0729 .0601 .0500 .0422 .0362
1,2.5,8-tetramethylnaphthalene .0000 .0000 .0000 .000f .0002 .0003 .0004 .0005 .0006
1,2.6,7-tetramethyinaphthalene .0193 .0194 .023t .0237 .0227 .021¢ .0124 .0t78 .0Q164
1,2,6,8-tetramethylnaphthalene .0000 .0000 .0000 .000t .0002 .0003 .0004 .0005 .0006
1.2.7.8-tetramethylinaphthalene .0000 .0000 .0000 .0000 .0000 .0001 .000f .000t .0001
1,.3,5,7-tetramethylnaphthalene .3339 .3318 .2339 .1641 .1170 .0856 . .0645 .0501 .0399
1,3.5.8-tetramethylnaphthalene .0000 .0000 .000f .0003 .0006 .000B .0010 .0012 .0014
1,3,6,7-tetramethylnaphthatene .1135 .1135 .104( .0882 .0729 .060%f .0500 .0422 .0362
1,3:6.8-tetramethytinaphthalene .0000 .0000 .0000 .0001 .0003 .0004 .0005 .0006 .0007
1,1,6,8~totramathyinaphthalenc . 0000 . 0000 . 0000 0000 .0000 .0000 .0000 . 0000 . 0000
1,4,6,7-tetramethylnaphthalene .0568 .0567 .0520 .0441 .0364 .0300 .0250 .021%1 .o0181
2,3,6,7-tetramethylnaphthalene .0048 .0048 .0058 .0059 .0057 .0053 .0049 .0045 .0041
{-ethy1-2,3-dimethylnaphthalene .0001 .000t .0005 .0013 .002% .0030 .0038 .0045 .0052
1-ethyl1-2,4-dimethylnaphthalene .0007 .0007 .0024 .0047  .0068 .0085 .0098 .0107 .0t114
t-ethyl1-2,5-dimethylnaphthalene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0O114
t-ethyl1-2,6-dimethylnaphthalene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0O114
i-ethyl-2,7-dimethylnaphthalene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0O114
{-ethyl1-2,8-dimethylnaphthatene - .0000 .0000 .0000 .00CO .0000 .0000 - .0001 .0001 .0002
1-ethyl-3,5-dimethylnaphthalene . .0040 .0041 .0109 .0173 .0217 .02471 .0252 .025% .0252
1-ethyi-3.6-dimethylnaphthalene .0040 .0041 .0109 .0173 .0217 .024%1 .0252 .0255 .0252
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Table 9, Equitibrium mole fractions within alkylnaphthalene isomer groups --Continued

T(&m_ 298. 15 300 400 500 600 700 800 200 1000
C14H16

1-ethy1-3,7-dimethyinaphthalene .0040 .0041 .0109 .0173 .0217 .0241% .0252 (0255 .0252
1-ethyl1-3,8-dimethylnaphthalene .0000 .0000 .00C0 .0000 .0001 .0001 .0002 .0003 .0004
i-ethyl1-4,5-dimethylnaphthalene .0000 .0000 .0000 .0000 .0001 .0001 .0002 .0003 .0004
t-ethyl-4,6-dimethylnaphthalene .0040 .0041 .0109 .0173 .0217 .0241 .0252 .0255 .0252
i-ethy)-6,7-dimethyinaphthalene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0114
2-ethyl-1,3-dimethylnaphthatene .000t .0001 .0005 .0013 .0021 .0030 .0038 .0045 .0052
2-ethyl-1,4-dimethylnaphthatene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0114
2-ethyl-1,5-dimethylnaphthalene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .01i4
2-ethyl-1,6-dimethylnaphthalene .0007 .0007 .0024 .0047 .0068 .0085 ,0098 .0107 .0114
2-ethyl-1{,7-dimethylnaphthalene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0Ot14
2-ethyl-1,8-dimethylnaphthatene .0000 .0000 .0000 .0000 .0000 .0000 .000% .0001 .0002
2-ethy1-3,6-dimethylnaphthalene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0114
3-ethyl-1,2-dimethylnaphthatene .0001 .0001 .0005 .0013 .0021 .0030 .0038 .0045 .0052
3-ethyl-t . 5-dimethyinaphthalene .0040 .0041 .0109 .0173 .0217 .0241 .0252 .0255 .0252
3-ethyl-1,6-dimethyinaphthalene .0040 .0041 .0109 .0173 .0217 .0241 .0252 .0255 .0252
3-ethyi-1,7-dimethyinaphthalene .0040 .0041 .0109 .0173 .0217 .0241 .0252 .0255 .0252
3-ethyl-1,8-dimethyinaphthalene .0000 .0000 .0000 .0000 .0001 .000f .0002 .0003 .0004
3-ethyi1-2,6-dimethyinaphthalene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0114
4-ethyl-1,2-dimethylnaphthatlene .0007 .0007 .0024 .0047 .00GB .0005 .0038 .0107 .0O%14
4-ethyl-1,5-dimethyinaphthalene .0000 .0000 .0000 .0000 .000Y1 .0001 .0002 .0003 .0004
4-pthyl-1,6-dimethylnaphthalene .0040 .0041 0109 .0173 .0247 .024% .0252 .0255 .0252
S-ethyl-1,2-dimethylnaphthalene L0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0114
S-ethyl-1,3-dimethylnaphthatene .0040 .004% .0109 .0173 .0217 .0241 .0252 .0255 .0252
S ethy! f,4-dimethylnaphthatene L0000 .0000 .0000 .0Q00C .000+ ,0001 .0002 .0003 .0004
6-ethyl~1,2-dimethyinaphthalene L0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0O114
6-ethyl-1,3-dimethylnaphthalene .0040 .0041 .0109 .0173 .0217 .0241 .0252 .0255 .0252
6-ethyl-1,4-dimethylinaphthalene .0040 .0041 .0109 .0173 .0217 .0241 .0252 .0255 .0252
G6-ethyl-1,7-dimethyinaphthalene L0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0t114
E-athyl -2, 3-dimethyltnaphthalene - 0007 - 0007 0024 .0047 [alals3:] 00RR _009R 0107  .0114
7-ethyl-1,2-dimethylnaphthatene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0Ot14
7-ethyl-1,3-dimethylnaphthalene .0040 .004%1 .0109 .0173 .0217 .024% .0252 .0255 .0252
7-ethyli-1,6-dimethylnaphthalene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0114
B-ethyl-1,2-dimethylnaphthalene .0000 .0000 .0000 .0000 .0000 .0000 .0001 .000% .0002
8-ethyl-1,3~-dimethylnaphthalene .0000 .0000 .0000 .000C .0001 .0001 .0002 .0003 .0004
1-methyl-2-propyinaphthaiene .0000 .0000 .0001 .0003 .0007 .0012 .0019 .0026 .0034
i-methy1-3-propylnaphthalene .0000 .0000" .0003 .0010 .0021  .0034 .0048 .0062 - .0074
1-methyl-4-propylnaphthalene .0000 .0000 .0003 .0010 .002%f .0034 .0048 .0062 .0074
1-methyl-5-propylnaphttialiene .0000 .0000 .0003 .0010 .002% .0034 .0048 .0062 .0074
1-methyl-6-propylnaphthalene .0000 ..0000 .0003 .0010 .002% .0034 .0048 .0062 .0074
1-methyl-7-propylnaphthalene .0000 .0000 .0003 .0010 .002%f .0034 .0048 .0062 .0074
i-methy)-8-propylnaphthalene .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0001 .000f
2-methy!-1-propylnaphthalene .0000 .0000 .0001 .0003 .0007 .0012 .0019 .0026 .0034
2-methyl-3-propytnaphthatene .0000 .0000 .0001 .0003 .0007 .0012 .0019 .0026 .0034
2-methyl-6-propytnaphthalene .0000 .0000. .0003 .0010 .0021 .0034 .0048 .0062 .0074
2-methyl-7-propylnaphthalene .0000 .0000 .00C03 .0010 .0021 .0034 .0048 .0062 .0074
3-methy) - 1-propylnaphthalene .0000 .0000 .0003 .0010 .0021 .0034 .0048 .0062 .0074
6-methyl-1-propylnaphthalene .0000 .0000 .0003 .0010 .0021 .0034 .0048 .0062 .0074
7-methyl-1-propylinaphthalene .0000 .0000 .0003 .CO10 .002% .0034 .0048 .0062 .0074
1-butylnaphthalene .0000 .0000 .0000 .0001 .0002 .0005 .0009 .0015 .0022
2-butylnaphthalene .0000 .0000 .0000 .000f .0002 .0005 .0009 .0015 .0022
1,2-diethylnaphthalene .0000. .0000 .0001 .0002 .0006 .0012 .0019 .0027 .0036
1,3-diethylnaphthalene - .0000 .0000 .0003 .0009 .0020 .0034 .0049 .0065 .0080
1,4-diethylnaphthalene .0000 .0000 .000% .0005 .0010 .0017 .0025 .0032 .0040
1,5-diethynaphthatene .0000 .0000 .0001 .0005 .0010 .00%7 .0025 .0032 .0040
1,.6-dielhylnaphthalene .0000 .0000 .0003 .0009 .0020 .0034 .0049 .00G5 .0Q000
1,7-diethylnaphthalene .0000 .0000 .0003 .0009 .0020 .0034 .0049 .0065 ,0080
1.8-diethylnaphthalene .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .000f
2,3-diethylnaphthalene .0000 .0000 .0000 .0001 .0003 .0006 .0010 .0014 .0018
2,6~diethylnaphthalene .0000 .0000 .0001 .0005% .0010 .0017 .0025 .0032 .0040
2,7 diethylnaphthalene .0000 .0000 .000{ .000S .0010 .0047 .0025 .0032 .0040
1-t-butylnaphthalene .0000 .0000 .0000 .0000 .0000 .0000 .0001 .000% .0001
2-t-butyinaphthalene .0000 .0000 .0000 .0000 .0000 .0000 .Q001 .000t .0001
1-isopropyl-2-methylnaphthalene .0000 .0000 .0001 .0003 .0005 .000B .0012 .0015 .0018
1-isopropyl-3-methyinaphthalene .0001 .0001 .0004 .0010 .0017 .0024 .0030 .0035 .0039
1-ieopropyl-4-mothylnaphthalene .0001 .0001 .0004 0010 .0017 .0024 L0030 .0023% 0039
1-isopropyl-5-methylnaphthalene .0001 .0001 .0004 .0010 .0017 ~.0024 .0030 .0035 .0039
1-isopropyl-6-methylinaphthalene .0001 .0001 .0004 .0010 .0017 .0024 .0030 .0035 .0039
1-isopropyl-7-methylnaphthalene .0001 .0001 .0004 .0010 .0017 .0024 .0030 .0035 .0039
1-isopropyl-8-methylnaphthalene .0000 .0000 .0000 .0000 .0000 .0Q00 .0000 .0000 .0001
2-isopropyl-1-methylnaphthalene .0000 .0000 .000%1 .0003 .0005 .000B .0012 .0015 .0018
2-isopropyl-3-methylnaphthalene .0000 .0000 .000f .0003 .0005 .0008 .0012 .0015 .0018
2-1isopropyl-6-methylnaphthalene .0001 .000% .0004 .0010 .00%7 .0024 .0030 .0035 .0039
2-isopropyl-7-methytnaphthalene .0001 .0001 .0004 .0010 .0017 .0024 .0030 .0035 .0039
3-isopropyl-1-methylinaphthalene ©.0001 .0001 .0004 .0010 .0017 .0024 .0030 .0035 .0039
6-isapropy!-1-methylnaphthalene .0001 .0001 .0004 .0010 .00%17 .0024 .0030 .0035 .0039
7-isopropyl-1-methylnaphthalene .0001 .0001 .0004 .0010 .0017 .0024 .0030 .0035 .0039
i-secbutylinaphthatene .0000 .0000 .0000 .0001 .0002 .0004 .0007 .0O0t11 .0015
2-secbutylnaphthalene .0000 .0000 .0000 .0001 .0002 .0004 .0007 .00t .0015
1-isobutylnaphthatene 0000 .0000 .0000 .000%! .0002 .0004 .0006 .0009 .0012
2-isocbutylnaphthalene .0000 .0000 .0000 .0001 .0002 .0004 .0006 .0009 .0012
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6. Standard Thermodynamic Properties of
Individual Alkylnaphthalene Species

The values of C 3, S°, A{H°, and A;G * for all the alkyl-
naphthalene species through C, ,H ¢ are givenin Tables 10—

J. Phys. Chem. Ref. Data, Vol. 14, No. 3, 1985

13 in joules for a standard state pressure of 1 bar. The values
for C,,Hg and C,;H,, have been converted from the tables of .
Stull, Westrum, and Sinke® and the values for C,,H,,
through C,,H,s have been calculated using the Benson
method.” The values for chiral forms are for the racemates.
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Table 10. Standard heat capacity at constant pressure for alkylnaphthaienes in J/K mol

T/K 298. 15 300 400 500 600 700 800 300 1000
Cc1ioH8

naphthalene 132.55 133.43 179.20 218.11 249.66 275.18 296.10 313.42 327.94
ciilio . -

1-methylinaphthalene * 159.54 160.54 212.30 256.27 292.00 321.16 345.10 364.80 381.62
2-me thyinaphthalene 159.79 160.75 211.29 254.68 289.99 319.16 343.21 363.21 380.16
C12H12 .
1,2-dimethylnaphthatene 185.5 - 186.5 239.1 285.7 326.2 360.7 389.2 411.7 428.1
1.3-dimethyinaphthalene 180.4 181.4 233.9 280.5 321.3 356.t 385.1 408.2 425.5
1,4-dimethytnaphthalene 180.4 181.4 233.9 280.5 321.3 356.1. 385.1 408.2 425.5
1,5-dimethylnaphthalene 180.4 181.4 233.9 280.5 32t.3 356.1 385.1 408.2 425.5
1,6-dimethynaphthalene 180.4 181.4 233.9 280.5 321.3 356.1 .385.1 408.2 425.5
1,7-dimethylnaphthalene 180.4 181.4 233.9 280.5 321.3 356.% 385.1 408.2 425.5
1,8-dimethylnaphthalene 180.4 18%.4 233.9 280.%5 321.3 356.1 385.1 408.2 425.5
2,3-dimethylnaphthalene 185.5 186.5 239.1 285.7 326.2 360.7 389.2 411.7 428.1
2,6-dimethylinaphthalene 180.4 181.4 233.9 280.5 321.3 356.1 385.%1 408.2 425.5
2,7-dimethylnaphthalene 180.4 181.4 233.9 280.5 321.3 356.1 385.1 408.2 425.5
1-ethyinaphthalene 182.1 183.2 237.6 285.6 327.1 362.0 390.6 412.6 428.1
Z-ethyinaphthalene 182.1 183.2 237.6 285.6 327.1. 362.0 390.6 412.6 428.1
C1i3H14

1.2.3-trimethyinaphthalene 213.7 214.8 272.1 322.9 367.3 405.2 436.7 461.6 480.1
1,2,4-trimethyinaphthalene 208.6 209.7 266.9 317.8 362.3 400.6 432.6 458.2 477.6
1,2,.95-trimethy lnaphthalene 208.6 209.7 266.9 317.8 362.3 400.6 432.6 458.2 a477.6
1,2.6-trimethylnaphthatene 208.6 209.7 266.9 317.8 362.3 400.6 432.6 458.2 477.6
1.2, 7-trimethylnaphthatene 208.6 209.7 266.9 317.8 362.3 400.6 432.6 458.2 477.6
1.2,.8-trimethylnaphthatene . 208.6 209.7 266.9 317.8 362.3 400.6 432.6 458.2 477.6
1.3.5-trimethylnaphthatene 203.% 204.6 261.7 312.6 357.3 396.0 428.5 454.8 475.0
1,3,6-trimethylnaphthalene 203.5 204.6 2G1.7 912.6 357.3 39G.0 428.5 454.8 475.0
1,3,7-trimethyinaphthatene 203.5 204.6 261.7 312.6 357.3 396.0 428.5 464.8 475.0
1,3,.8-trimethylnaphthatene 203.5 204.6 261.7 312.6 357.3 396.0 428.5 454.8 475.0
1,4.5-trimethylnaphthatene 203.5 204.6 261.7 312.6 357.3 396.0 428.5 454.8 475.0
1,4.6-trimethyinaphthalene 203.5 204.6 261.7 312.6 357.3 396.0 428.5 454.8 475.0
1.6.7-trimethylnaphthalene 208.6 209.7 266.9 317.8 362.3 400.6 432.6 458.2 477.6
2,3,6-trimethyinaphthalene 208.6 209.7 266.9 317.8 362.3 400.6 432.6 458.2 477.6
t-ethyl-2-methylnaphthalene 7210.3 211.4 270.6 322.8 368.t1 406.5 438.0 462.6 480.2
1-ethyi-3-methyinaphthalene 205.2 206.3 265.4 317.6 363.1 401.9 433.9 459.1 477.6
{-ethyl-4-methylnaphthalene 205.2 206.3 265.4 317.6 363.1 401.9 433.9 4%59.1 477.6
1-ethyl1-5-methylnaphthalene 205.2 206.3 265.4 317.6 363.1 401.9 433.9 459.1 477.6
t-ethyl-6-methylnaphthalene 205.2 206.3 265.4 317.6 363.1 401.9 433.9 459.1 477.6
t-ethyl-7-methylnaphthalene 205.2 206.3 265.4 317.6 363.1 401.9 433.9 459.1 477.6
t-ethyl-8-methylnaphthalene 205.2 206.3 265.4 317.6 363.1 401.9 433.9 459.1 477.6
2-ethyl-1-methylnaphthalene 210.3 211.4 270.6 322.8 368.1 406.5 438.0 462.6 480.2
2-ethyl-3-methylnaphthalene 210.3 211.4 270.6 322.8 368.1 406.5 438.0 462.6 .480.2
2-ethyl-6-methylnaphthalene 205.2 206.3 265.4 317.6 363.1 401.9 433.9  459.1 477.6
2-ethyl-7-methylnaphthalene 205.2 206.3 265.4 317.6 363.1 401.9 433.9 459.1 477.6
3-ethyi-1-methylnaphthalene 205.2 206.3 265.4 317.6 363.1 401.9 433.9 459.1 477.6
6-ethyl-{-methylnaphthalene 205.2 206.3 265.4 317.6 363.1 401.9 433.9 459.1 477.6
7-ethyl-{-methylnaphthalene 205.2 206.3 265.4 317.6 363.1 401.9 433.9 459.1 477.6
{-propyinaphthaiene 205.1 206.3 266.7 319.9 366.1 405.2 437.1 461.9 479.6
2-propytnaphthalene 205.1 206.3 266.7 -319.9 366.1 405.2 437.1 461.9 479.6
1-isopropylnaphthalene 204.0 205.2 266.3 320.2 366.8 406.1 438.1 462.8 480.2
2-isopropylinaphthalene 204.0 205.2 266.3 320.2 366.B 406.1 438.1 462.8 480.2
C14H 16

1,2,3,4-tetramethylnaphthalene 241.8 243.0 305.1 360.2 408.4 449.7 484.1 S511.6 532.2
1.2,3.5-tetramethylnaphthalene 236.8 238.0 299.8 355.0 403.4 445.1 480.0 508.2 629.7
1.2.3,6-~tetramethylinaphthalene 236.8 238.0 299.8 355.0 403.4 445.1 480.0 508.2 529.7
1.2.3.7-tetramethylnaphthalene 236.8 238.0° 299.8 355.0 403.4 445.1 4B0.0 508.2 529.7
1.2,.3.8- tetramethy inapnthalene 236.8 238.0 298.8 355.0 403.4 445.1 480.0 508.2 529.7
1,2.4,5-tetramethyinaphthalene 231.7 232.9 294.6 349.8 398.4 440.5  475.9 504.8 527.1
1,2,4,6-tetramethylnaphthalene 231.7 232.9 294.6 349.8 398.4 440.5 475.9 504.8 527.1
1.2,4.7-tetramethyinaphthalene 231.7 232.9 294.6 349.8 398.4 440.5 475.9 504.8 527.1
1,2,.4.8-tetramethylnaphthalene 231.7 232.9 294.6 349.8 398.4 440.5 475.9 504.8 527.1
1.2,5,6-tetramethy lnaphthalene 236.8 238.0 299.8 355.0 403.4 445.1 4B0.0 508B.2 529.7
1,2,5,7-tetramethyinaphthalene 231.7 - 232.9 294.6 349.8 398.4 440.5 475.9 504.8 527.1%
1.2,5.8-tetramethylnaphthalene 231.7 232.9 294.6 349.8 398.4 440.5 475.9 504.8 527.1
1,2,6,7-tetramethylnaphthalene 236.8 238.0 299.8 355.0 403.4 445.1 480.0 '508.2 529.7
1,2,6.8-tetramethyinaphthalene 231.7 232.9 294.6 349.8 398.4 440.5 475.9 504.8 527.1
1.2.7.8-tetramethyinaphthalene 236.8 238.0 299.8B 355.0 403.4 445.1 480.0 508.2 529.7
1,3.5,.7-tetramethynaphthalene 226.6 227.8 289.4 344.6 393.4 435.8 471.8 501.4 524.6
$,3,5,8~tetramethyinaphthalene . 226.6 227.8 289.4 344.6 393.4 435.8 471.8 501.4 524.6
$.3,.6.7-tetramethylnaphthalene 231.7 232.9 294.6 349.8 2398.4 440.5 475.9 504.8 527.1
1.3,6.8-tetramethylnaphthatene 226.6 227.8 289.4 344.6 393.4 435.8 471.8 501.4 524.6
1.4.5,8-tetramethyinaphthatene 226.6 227.8 289.4 344.6 393.4 435.8 471.8 501.4 524.6
1,4.6,7-tetramethylnaphthalene 231.7 232.9 294.6 349.8 398.4 440.5 475.9 504.8 527.1
2.3,6,7-tetramethynaphthatene 236.8 238.0 299.8 355.0 403.4 445.1 480.0 508.2 529.7
i-ethyl1-2,3-dimethylinaphthalene 238.4 239.7 303.5 360.0 409.2 451.0 485.4 512.5 532.3
i-ethyl-2,4-dimethylnaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 529.7
i-ethy1-2,5-dimethyinaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 529.7
1-ethyl1-2,6-dimethyltnaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 6529.7
{-ethyl1-2,7-dimethyinaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 529.7

1-ethyl-2,8-dimethylnaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 S09.1 529.7
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Tabie 0. Standard heat capacity at constant pressure for alkylhaphthalenes tn J/K mo! --Continued

F/K 298. 15 300 400 500 600 700 800 900 1000
Ci4H16
1-ethyl1-3,5-dimethyinaphthalene 228.3 229.5 293.1 349.7 399.2 441.7 477.2 505.7 527.2
i-ethyl1-3,6-dimethylnaphthalene 228.3 229.5 293.1 349.7 399.2 441.7 477.2 505.7 527.2
1-ethy1-3,7-dimethylnaphthalene 228.3 229.5 293.1 349.7 399.2 441.7 477.2 505.7 527.2
1-~ethy1-3,8-dimethylnaphthaiene 228.3 229.5 293.1 '349.7 399.2 444.7 477.2 505.7 527.2
{-ethyl-4 ,5-dimethyinaphthalgne 228.3 229.5 293.41 349.7 399.2 441.7 477.2 505.7 527.2
1-ethyl1-4,6-dimethyinaphthalene 228.3 229.5 293.1 349.7 399.2 441.7 477.2 505.7 527.2
1-ethy1-6,7-dimethylinaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 529.7
2-ethyl-1,3~dimethyinaphthalene 238.4 239.7 303.5 360.0 409.2 451.0 485.4 512.§ 532.3
2-ethyl-1,4-dimethylnaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 529.7
2-ethyl!-1,5-dimethylnaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 529.7
2-ethyl-1,6-dimethylinaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 529.7
2-ethyl-1,7-dimethylnaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 529.7
2-ethyl-1,8-dimethylnaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 529.7
2-ethyl1-3,6-dimethylnaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.%t 529.7
3-ethyl-1,2-dimethyinaphthalene 238.4 239.7 303.5 360.0 409.2 451.0 485.4 512.5% 532.3
3-ethyl-1,5-dimethyinaphthatene 228.3 229.5 293.1 349.7 399.2 441.7 477.2 505.7 527.2
3-ethyl-1,6-dimethylnaphthalene 228.3 229.5 293.1 349.7 399.2 441.7 477.2 %05.7 527.2
3-ethyl-1,7-dimethyinaphthalene 228.3 229.5 293.1 349.7 399.2 44%.7 477.2 505.7 527.2
3-ethyi-1,8-dimethyinaphthaltene 228.3 229.5 293.1 349.7 399.2 441.7 477.2 9S05.7 %27.2
3-ethyl-2,6-dimethylnaphthalene 233.4 234.6 29B8.3 354.9 404.2 446.4 481.3 S09.1 529.7
4-pthyl-1,2-dimethyinaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 529.7
4-ethyl-1 S5-dimethylnaphthalene 228.3 229.5 293.1 349.7 399.2 441:7 477.2 505.7 527.2
4-ethyl-1,6-dimethyinaphthalene 228.3 229.5 293.1 349.7 399.2 441.7 477.2 505.7 527.2
J-ethyl-1,2-dimethyinaphthalene 233.4 234.6 298.3 354.9 4U4.2 436.4 481.3 509.1 529.7
S-ethyl-1,3-dimethyinaphthatene 228.3 229.5 293.1 349.7 399.2 441.7 477.2 505.7 527.2
S5-ethyl-1{,4-dimethylnaphthalene 228.3 229.5 293.1 349.7 399.2 441.7 477.2 505.7 527.2
6-etiryl-1,2-dimethyinaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 529.7
6-ethyl-1,3-dimethyinaphthalene 228.3 229.5 293.1 349.7 399.2 44(.7 477.2 H505.7 527.2
G6-ethyl-1{,4-dimethylnaphthalene 228.3 229.% 293.1 349.7 399.2 441.7 477.2 505.7 527.2
6-ethyl-1,7-dimethylnaphthalene 233.4 234.6 298.3 354.9 404.2 '446.4 48%.3 509.1 529.7
6-ethyl-2,3-dimethylnaphthatene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 529.7
7-ethyl-1,2-dimethylinaphthatene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 6529.7
7-ethyl-1,3-dimethylinaphthalene 228.3 229.5 293.1 349.7 399.2 441.7 477.2 505.7 527.2
7-ethyl-1,6-dimethyinophthalene 233.4 204.6 298.3 . 0354.9 404.2 44G.4 481.3 509.t1 529.7
8-ethyl-1,2-dimethylnaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1..529.7.
8-ethyl-1,3-dimethylnaphthalene 228.3 229.5 293.% 349.7 399.2 441.7 477.2 505.7 527.2
1-me thy1-2-propyinaphthalene 233.2 234.5 299.6 357.2 407.2 449.6 484.6 511.9 531.7
1-methyl-3-propytnaphthalene 228.2 229.4 294.4 352.0 402.2 445.0 480.5 508.5 6529.2
1-mathy)-4-propylnaphthalena 228.2 220.4 294.4 2532.0 402.2 A446.0 480.5 ©08.5 529.2
1-methyl-5-propytnaphthalene 228.2 229.4 294.4 352.0 402.2 445.0 480.5 50B.5 529.2
1-methyl-6-propytnaphthalene 228.2 229.4 294.4 352.0 402.2 - 445.0 480.5 508.5 529.2
{-methyl-7-propylnaphthalene 228.2 229.4 294.4 352.0 402.2 445.0 480.5 508.5 529.2
i-methyl-8-propylnaphthalene 228.2 229.4 294.4 352.0 402.2 445.0 480.% 508.5 6529.2
2-methyl-1-propylnaphthalene 233.2 234.5 299.6 357.2 407.2 449.6 484.6 511.9. 531.7
2-methyl-3-propylnaphthalene 233.2 234.5 299.6 357.2 407.2 449.6 48B4.6 511.9 531.7
2-methyl-6-propylnaphthalene 228.2 229.4 294.4 352.0 402.2 445.0 480.5 508.5 529.2
2-methyl-7-propylinaphthalene 228.2 229.4 294.4 352.0 402.2 445.0 480.5 508.5 529.2
3-methyl-1-propyinaphthalene 228.2 229.4 294.4 352.0 402.2 445.0 480.5 508.5 529.2
6-methv1-1{-propvinaphthalene 228.2 229.4 294.4 352.0 402.2 445.0 480.5 508.5 529.2
7-methyl-1-propylnaphthalene 228.2 229.4 294.4 352.0 402.2 445.0 480.5 508.5 6528.2
i-butyinaphthalene 228.1 229.4 295.7 3%4.3 405.2 448.3 4B3.7 511.3 531.2
2-butyinaphthalene 228.1 229.4 295.7 354.3 405.2 448.3 4B3.7 511.3 631.2
1,2-diethylnaphthalene 235.0 236.3 302.0 359.9 410.0 452.3 486.8 513.5 §532.4
1,3-diethylnaphthalene 230.0 231.2 296.8 354.7 405.0 447.7 482.7 6510.1 529.8
1,4-diethyinaphthalene 230.0 231.2 296.8 354.7 405.0 447.7 482.7. 510.% 529.8
1,5-diethyinaphthalene 230.0 23%1.2 296.8 354.7 405.0 447.7 482.7 510.1 529.8
1,6-diethyinaphthalene 230.0 231.2 296.8 354.7. 405.0 447.7 482.7 510.1 529.8
1,7-diethylnaphthalene 230.0 231.2 296.8 354.7 405.0 447.7 482.7 S510.1 529.8
{.8-diethyinaphthalene 230.0 231.2 296.8 354,7 405.0 447.7 482.7 510.1 529.8
2,3-diethyinaphthalene 235.0 236.3 302.0 359.9 410.0 452.3 486.8 513.5 532.4
2,6-diethylnaphthalene 230.0 231.2 296.8 354.7 405.0 447.7 482.7 510.1 529.8
2,7-diethylnaphthalene 230.0 231.2 296.8 354.7 405.0 447.7 482.7 510.t 529.8
1-t-butylnaphthalene 228.3 229.7 299.0 359.8 412.1 455.9 491.2 517.9 536.2
2-t-butylnaphthalene 228.3 229.7 299.0 359.8 412.1 455.9 491.2 517.9 §536.2
1-isopropyl-2-methylnaphthalene 232.2 233:5 299.3 357.4 407.9 '450.5 485.5 512.7 532.3
1-isopropyt-3-methylnaphthalene 227.1 228.4 294.1 352.3 402.9 445.9 481.4 $09.3 529.7
1-isopropyl-4-methylinaphthalene 227.1 228.4 294.1 352.3 402.9 445.9 481.4 508.3 529.7
1-isopropyl-5-methyinaphthalene 227.1 228.4 294.1 352.3 402.9 445.9 481.4 509.3 529.7
1- isopropyl-6-methylnaphthatene 227.1 228.4 294.1 352.3 402.9 445.9 481.4 509.3 529.7
1-150propy 1 -7-methy lnaphithalene 2271 228.4 294.1 392.3 402.9 445.9 481.4 509.3 9529.7
1-isopropyl-8-methylinaphthatene 227.1 228.4 294.1 352.3 402.9 445.9 4B1.4 509.3 529.7
2-isopropy)-1-methynaphthalene 232.2 233.5 299.3 357.4 407.9 450.5 485.5 512.7 532.3
2-isopropyl-3-methylnaphthailene 232.2 233.5 299.3 357.4 407.9 450.5 485.5 612.7 532.3
2-isopropyt-6-methyinaphthalene 0 227.1 228.4 294.1 352.3 402.9 445.9 481.4 S$09.3 529.7
2-{sopropyl-7-methylnaphthalene 227.1 228.4 294.1 352.3 402.9 445.9 481.4 509.3 529.7
3-isopropyl-1-methyinaphthalene 227.1 228.4 2941 352.3 402.9 445.9 481.4 509.3 §529.7
6-isopropyl-1-methyinaphthalene 227.1 228.4 2941 352.3 402.9 445.9 481.4 S09.3 529.7
7-isopropyl-1~methylnaphthalene 227.1 228.4 2941 3%2.3 402.9 445.9 481.4 509.3 529.7
1-secbutylnaphthatene 227.0 228.3 295.4 354.6 405.8 449.2 484.6 512.1 531.7
2- secbutylnaphthatene 227.0 228.3 295.4 354.6 405.8 449.2 484.6 S5t2.1 S591.7
t-isobutytnaphthalene 227.0 228.3 295.4 3%4.5 405.8 449.1 484.6 512.1 531.7
2- isobutylnaphthaiene 227.0 228.3 295.4 3%4.5 405.8 449.1 484.6 512.1 531.7
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Table 11. Standard entropy of alkylnaphthalenes in J/K mol

T/K 298.15 300 400 500 600 700 800 900 1000
C10H8 . .
naphthalene 335.75 336.59 381.40 425.71 468.38 508.84 546.96 582.86 616.66
C11H10
t-methylnaphthalene 377.55,378.55 432.02 484.28B 534.24 581.52 625.99 667.83 707.16
2-methylnaphthatene 380.14 381.15 434.49 486.46 536.08 $83.07 627.29 668.88 708.08
C12H12 .
1,2-dimethyinaphthalene 412.8 414.0 475.0 533.5 589.2 642.2 692.3 -739.5 783.8
1.3-dimethylnaphthalene 419.6 420.7 480.2 537.5 592.4 644.6 694.1  740.8 784.8
1,4-dimethylnaphthalene 413.8 414.9 474.5 531.8 586.6 638.8 688.3 735.1 779.0
1,5-dimethyinaphthalene 413.8  414.9 474.5 531.8 586.6 638.8 688.3 735.1 779.0
1,.6-dimethyinaphthalene 419.6 420.7 480.2 537.5 592.4 644.6 694.1 740.8 784.8
1.7-dimethylnaphthalene -419.6 420.7 480.2 537.5 592.4 644.6 694.1 740.8 784.8
1.8-dimethylnaphthalene 404.5 405.6 465.2 522.5 577.3 629.5 679.0 725.8 769.7
2,3-dimethyinaphthalene A07.1 408.2 469.2 527.7 583.% 636.4 686.% 733.7 778.0
2.6-dimethylnaphthalene 413.8 414.9 474.5 531.B 586.6 638.8 688.3 735.1 779.0
2,7-dimethyinaphthalene 413.8 414.9 474.5 531.8 586.6 638.8 688.3 735.1 779.0
{-ethylnaphthalene. 421.0 422.1 482.4 540.7 596.5 649.6 699.9 747.3 791.6
Z-ethyinapnthalene 421.0 a4z2z2.1 482.4 %40.7 HY6.9% ©6aY. 6 YY. G 747.3 /91.6
Ci3H14
1,2,3-trimethyinaphthalene 443 .B. 445.1 514.9 5B1.2 644.1 703.6 759.9 812.8 B62.S5
1,2,.4-trimethylnaphthalene 450.5 451.8 520.1 585.3 647.2 706.0 764.7 B14.2 B63.5
1,2,9-trimethy inaphthalene 450.% 451.8 520.1 585.3 647.2 706.0 T61.7 Bi4.2 B63.9
1.2,6-trimethylnaphthalene 450.5 451.8 6520.1 585.3 647.2 706.0 761.7 814.2 B63.5
1.2,7-trimethylnaphthalene 450.5 451.8 520.1 585.3 647.2 706.0 761.7 B814.2 863.5
1,2.8-trimethylnaphthalene 441.2 .442.5 510.B 576.0 637.9 696.7 752.4 804.9 854.2
1,3,5-trimethylnaphthalene 457.3 458.5 525.3 589.3 650.4 708.4 763.5 B15.5 B64.6
1,.3.6-trimethyinaphthalene 457.3 458.5 525.3 589.3 650.4 708.4 763.5 B15.5 864.6
1,3,7-trimethylnaphthalene 457.3 458.5 525.3 589.3 650.4 708.4 763.5 815.5 864.6
1.3,.8-trimethyinaphthalene 448.0 449.2 516.1 580.0 641.1 699.1 754.2 806.2 855.3
1,4,5-trimethyinaphthalene 448.0 449.2 516.1 580.0 641.1 699.1 754.2 806.2 B855.3
1,4,6-trimethylnaphthalene 857.3 458.5 525.3 589.3 650.4 708.4 763.5 B8i5.5 B864.6
1.6, 7-trimethyinaphthalone 150.5 451.8 520.1 585.3 647.2 706.0 761.7 €814.2 862.5
2 3,6-trimethyinaphthalene 450.5  451.8 520.1 585.3 647.2 706.0 761.7 8%4.2 863.5
t=ethyl-2-methylnaphthalene 45179 453.2 522.3 588.4 651.4 '711.1 767.5 820.6 B70.3
i-ethyl-3-methylnaphthalene 458.6 459.9 527.5 692.5 654.§ 713.5 769.3 822.0 B871.3
i-ethyl-4-methylnaphthalene 458.6 459.9 527.5 692.5 654.5 713.5 769.3 822.0 B71.3
i-ethyl1-5-methylnaphthalene 458 .6 459.9 527.5 592.5 654.5 713.5  769.3 R22.0 B871.3
1-ethyl-6-methylnaphthalene 458.6 459.9 527.5 592.5 654.5 713.5 769.3 B822.0 871.3
i-ethyl-7-methyinaphthalene 458.6 459.9 527.5 692.% 654.5 713.5 769.3 822.0 87t.3
1-ethyl-8-methyinaphthaltene 449.4 450.6 518.2 583.2 645.2 704.2 760.0 812.7 862.1
2-ethyl-1-methylnaphthalene 451.9 453.2 522.3 588.4 651.4 711.1 767.5 820.6 B870.3
2-ethyl-3-methyinaphthalene 451.9 453.2 522.3 588.4 651.4 711.1 767.5% 8B20.6 B70.3
2-ethyl-6-methylnaphthalene 458.6 459.9 527.5 592.5 654.5. 713.5 769.3 822.0 B871.3
2-ethyl-7-methylinaphthalene 458.6 459.9 527.5 592.5 654.5 713.5 769.3 822.0 B871.3
3-ethyl-{-methylnaphthalene 458.6 459.9 527.5 592.5 654.5 713.% 769.3 B822.0 871.3
6-ethyl-1-methylnaphthalene 458.6 459.9 527.5 592.5 654.5 713.5 769.3 822.0 871.3
7-ethyl-1-methylnaphthalene 458.6 459.9 527.5 592.5 654.5 713.5 '769.3 822.0 871.3
1-propylnaphthalene 460.4 461.7 529.4 594.8 657.3 716.8 773.0 826.0 875.7
2-propyinaphthalene 460.4 . 461.7 529.4 6594.8 657.3 716.8 773.0 826.0 875.7
1- isopropyinaphthalene 449.2 450.4 518:0 583.4 646.0 705.5 761.9 8i5.0 864.8
2-isopropylnaphthalene 449.2 450.4 518.0 583.4 646.0 705.5 761.9 815.0 864.8
C14H16
1.2.3.4-tetramethylnaphthalene 469.0 470.5 549.0 623.2 693.2 759.3 821.7 880.4 935.4
1.2.3.5-tetramethylnaphthalene 481.5 4B2.9 560.0 633.0 702.1 767.5 829.3 887.5. 942.2
1,2,3.6-tetramethylinaphthalene 481.5 482.9 560.0 633.0 702.1 767.5 B829.3 B887.5 942.2
1.2,3,7-tetramethylinaphthalene 481.5 482.9 6560.0 633.0 702.1 767.5 829.3 887.5 942.2
1,2,3,8-tetramethyinaphthalene 472.2 473.6 550.7 623.7 692.8 758.2 820.0 878.2 932.9
1,2.4,5-tetramethyinaphthalene 478.9° 480.4 ©556.0 627.8 695.9 760.6 821.8 B879.6 934.0
1,2.4,6-tetramethylnaphthalene 488.2 489.6 565.3 637.0 705.2 769.9 831.1 888.9 943.3
1.2,4,7-tetramethylnaphthalene 488.2 489.6 565.3 637.0 705.2 769.9 831.1 888.9 943.3
1.2.4,8-tetramethylnaphthatene 478.9 480.4 556.0 627.8 695.9 760.6 82t1.B 879.6 934.0
1,2,95,6-tetramethyInaphthalene 47%.7 477.2 554.3 627.2 6Y96.3 f61.7 B23.5 BB1.7 936.9
1,2,5,7~tetramethylnaphthalene 488.2 489.6 565.3 637.0 705.2 769.9. 831.1 B88.9 943.3
1.2.5.8-tetramethylnaphthalene 478.9 480.4 556.0 627.8 695.9 760.6 821.8 879.6 934.0
1,2,6,7-tetramethylnaphthalene 481.5 482.9 '560.0 633.0 702.1 767.5 B829.3 B887.5 942.2
1.2.6.8-tetramethylnaphthalene 478.9 4B0.4 556.0 627.8 695.9 760.6 B821.8 879.6 934.0
1,2,7,8-tetramethylnaphthalene 4GG.4 4G7.9 545.0 G17.9 687.0 7TH2.4 B14.2 872.5 927.2
1.3.5.7-tetramethylnaphthalene 489.2 490.6 564.7 635.3 702.6 766.5 827.1 884.5 938.5
1.3.5,8-tetramethyinaphthalene 485.7 487.1 561.2 631.8 699.1 763.0 823.6 880.9 935.0
1,3,6.7-tetramethylnaphthalene 488.2 489.6 565.3 637.0 705.2 769.9 831.1 888.9 943.3
1.3.6,8-tetramethylinaphthalene 479.9 481.3 555.4 626.1 693.3 757.2 817.8 875.2 929.3
1,4.5,.8-tetramethylinaphthalene 464.8 466.2 540.4 611.0 678.2 742.2 802.8 BG60.1 914.2
1.4,6,7-tetramethylnaphthalene 482.4 483.9 559.5 631.3 699.5 764.1 825.3 883.1 937.5
2,3,6,7-tetramethylnaphthalene 469.9 471.4 S48.5 621.5 690.6 756.0 8i7.8 876.0 930.7
1-ethyl1-2,3-dimethylnaphthalene 482.9 48B4.3 562.2 636.2 706.3 772.6 835.1 893.9 949.0
i-ethyl-2,4-dimethylnaphthalene 489.6 491.0 567.4 640.2 709.4 774.9 836.9 895.3 950.1
f-rethyl-2 S-dimethyinaphthalens 480.6 491.0 567.4 640.2 7J09.4 774.9 836.9 896.3 9S0.1
t-ethyl-2 . 6-dimethyInaphthalene 489.6 491.0 567.4 640.2 709.4 774.9 836.9 895.3 950.1
i-ethyl-2 7-dimethyInaphthailene : 489.6 491.0 567.4 640.2 709.4 774.9 B836.9 895.3 950.1

1-ethyl-2,8~dimethyinaphthalene 480.3 481.8 558.1 630.9 700.1 765.7 827.6 886.0 940.8
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tabhle 11, Standard entropy of alkylnaphthalenes in J/K mol --Continued

T/k 298.15 300 400 500 600 700 800 900 1000
C14H16
1-ethyl-3,5-dimethylnaphthalene 496.3 497.8B 572.7 644.3 712.5 777.3 838.7 896.6 95%.1
1-ethyl1-3,6-dimethylnaphthalene 496.3 497.8B 572.7 644.3 712.5 777.3 838.7 896.6 951.1
{-ethyl1-3,7-dimethylnaphthalene 496.3 497.8B 572.7 644.3 712.5 777.3 838.7 896.6 951.1
1-ethyl1-3,8-dimethylnaphtHalene 487.0 488.5 563.4 635.0 703.2 768.0 829.4 887.4 941.8
1-ethyl-4,5-dimethylnaphthalene 487.0 488.5 563.4 635.0 703.2 768.0 829.4 887.4 941.8
1-ethyl-4,6-dimethylnaphthalene 496.3 497.8 572.7 644.3 712.5 777.3 838B.7 896.6 95i.1
i-ethyl1-6,7-dtmethylnaphthalene 489.6 491.0 567.4 640.2 709.4 774.9 836.9 895.3 950.1
2-ethyl-1,3-dimethyinaphthalene 482.9 484.3 562.2 636.2 . 706.3 772.6 835.1 893.9 949.0
2-ethyl-1,4-dimethylnaphthalene 489.6 491.0 567.4 640.2 709.4 774.9 836.9 895.3 950.1
2-ethyl-1,5-dimethylnaphthalene 489.6 491.0 567.4 640.2 709.4 774.9 836.9 895.3 950.1
2-ethyl-1,6-dimethylnaphthalene 489.6 491.0 567.4 640.2 709.4 774.9 B36.9 895.3 950.1
2-ethyt-1,7-dimethylnaphthalene 489.6 491.0 567.4 640.2 709.4 774.9 836.9 895.3 950.1
2-ethyl-1,8-dimethylnaphthalene 480.3 481.8 ©558.1 630.9 700.f 765.7 827.6 886.0 940.8
2-ethy1-3,6-dimethylnaphthalene 489.6 491.0 S567.4 640.2 709.4 774.9 836.9 895.3 950.1
3-ethyl-1,2-dimethylnaphthalene 482.9 484.3 6562.2 636.2 706.3 772.6 835.1 893.9 949.0
3-ethyl-1,5-dimethyinaphthalene 496.3 497.8 572.7 644.3 712.5 777.3 83B.7 896.6 951.1
3-ethyl-1,6-dimethylnaphthalene 496.3 497.8 572.7 644.3 712.5 777.3 838.7 896.6 951.1
3-ethyl-1,7-dimethylinaphthalene 496.3 497.8 S572.7 644.3 712.5 777.3 838.7 896.6 951.1
3-elhyl-1,8-dimethylnaphthalene 487.0 488.5 9563.4 635.0 703.2 768.0 8292.4 887.4 941.8
3~ethy1-2,6-dimethyinaphthalene 489.6 491.0 567.4 640.2 709.4 774.9 836.9 895.3 950.1
4-ethyl-1,2-dimethylnaphthalene 489.6 491.0 567.4 640.2 709.4 774.9 836.9 895.3 950.1
4-ethy)-1,5-dimethylnaphthalene 487.0 488.%5 563.4° 635.0 703.2 768.0 829.4 887.4 941.8
4-ethyl-1,6-dimethy lnaphthalene 496.3 497.8 572.7 644.3 712.5 777.3 838.7 896.6 951.1
5 ethyl 1,2 dimethylnaphthalene 489.6 431.0 567.4 640.2 709.4 774.9 836.9 895.3 950.1
S-~ethyl-1,3~-dimethy inaphthalene 496.3 497.8 S72.7 644.3 712.5 777.3 838.7 B896.6 951.1
S-ethyl-1,4-dimethyinaphthalene 487.0 488B.5 563.4 635.0 703.2 768.0 829.4 887.4 941.8
6-ethyl-1,2-dimethy I naphthailene 489.6 491.0 6567.4 640.2 709.4 774.9 836.9 895.3 950.1
6-ethyl-1,3-dimethylnaphthalene 496.3 497.8 572.7 644.3 712.5 777.3 '838.7 896.6 951.1
E-ethyl-1,.4-dimcthy inaphthalene 496.3 497.8 572.7 €44.3 712.5 777.3 8388.7 896.6 951.4
6-ethyl-1,7-dimethylnaphthalene 489.6 491.0 567.4 640.2 709.4 774.9 836.9 895.3 950.t
6-ethyl1-2,3-dimethy lnaphthalene 489.6 491.0 '567.4 640.2 709.4 774.9 836.9 895.3 950.1
7-ethyl-1,2-dimethylnaphthalene 489.6 491.0 567.4 640.2 709.4 774.9 836.9 895.3 950.1
7-ethyl-1,3-dimethylnaphthalene 496.3 497.8 572.7 644.3 712.5 777.3 838.7 896.6 951.¢%
7-ethyl-1,6-dimethylnaphthalene 489.6 491.0 567.4 640.2 709.4 774.9 836.9 895.3 950.1
8-ethyl-1,2-dimethylnaphthalene 480.3 481.8 558.1 _630.9 .700.1 _765.7 .827.6  886.0 940.8
8-ethyl-1,3-dimethyinaphthaiene 487.0 488.5 563.4 635.0 703.2 768.0 B829.4 887.4 941.8
1-methyl1-2-propylinaphthalene 491.3 492.8 569.3 642.5 712.2 778.2 840.6 899.4 954.4
i-methyl-3-propylnaphthalene 498.1 499.5 574.6 646.6 715.3 780.6 842.4 900.7 955.4
1-methyl-4-propylnaphthalene 498.1 499.5 574.6 646.6 715.3 780.6 842.4 900.7 955.4
1-methyl-5-propylnaphthatene 498.1 499.5 574.6 646.6 715.3 780.6 842.4. 900.7 955.4
1-methyl-6-propytnaphthatene 498.1 499.5 574.6 646.6 715.3 780.6 842.4 900.7 955.4
t-methy1-7-propytnaphthalene 498.1 499.5 574.6 646.6 715.3 780.6 842.4 900.7 955.4
{-methyl-8-propylnaphthatene 488.8 490.2 565.3 637.3 706.0 771.3 833.1 B891.4 946.1
2-methyl-1-propytnaphthatene 494.3 492.8 569.3 642.5 712.2 778.2 840.6 89%.4 954.4.
2-methyl-3-propylnaphthatene 491.3 492.8 569.3 642.5 712.2 778.2 840.6 B899.4 954.4
2-methy!-6-propylnaphthalene 498.1 499.5 574.6 646.6 715.3 780.6 B842.4 900.7 955.4
2-methyl-7-propylnaphthalene 498.1 499.5 574.6 646.6 715.3 780.6 842.4 900.7 955.4
3-methyl-1-propylnaphthalene - 498.1 499.5 574.6 646.6 715.3 780.6 842.4 900.7 955.4
6-methyi-1{-propylnaphthaltene 498.¢ 499.5 574.6 646.6 715.3 780.6 842.4 900.7 955.4
7-methyl-1-propylnaphthalene 498B.1 499.5 574.6 646.6 715.3 780.6 842.4 900.7 955.4
1-butylnaphthaltene - 499.8 501.2 576.5 648.9 718.1 783.9 B846.% 904.8 959.8
2-butylnaphthatene 499.8 501.2 . 576.5 648.9 718.1 783.9 B846.1 904.8B '959.8
1.2-diethylnaphthalene 491.0. 492.5 569.6 643.4 713.5 780.0 842.8 901.7 956.9
1.3-diethyinaphthatene 497.7 499.2 574.8 647.4 716.7 782.4 844.6 903.1 957.9
1.4-diethylnaphthalene 492.0 493.4 569.1 641.7 710.9 776.6 838.8 897.3 952.1
1.5-diethyinaphthatene 492.0 493.4 569.1 641.7 710.9 776.6 838.8 897.3 952.1
1,6-diethylnaphthalene 497.7 499.2 574.8 647.4 716.7 782.4 844.6 903.1 957.9
1,.7-diethyinaphthalene 497.7 499.2 574.8 647.4 716.7 782.4 844.6 903.% 957.9
1.8-diethylnaphthalene 482.7 4B4.1 559.8 632.4 701.6 767.4 829.5 888.0 942.8
2,3-dlethyinaphthaiene 4B5.2 48B6.7 563.9 63/.6 /0/.8 7/4.3 BJI/.0 8YSH.Y 951.1
2.6-diethylnaphthatene 492.0 493.4 569.1 641.7 710.9 776.6 838.8 897.3 952.1
2,7-diethylnaphthalene 492.0 493.4 569.1 641.7 710.9 776.6 838.8 897.3 952.1
1-t-butylnaphthalene 461.8 463.2 53B.9 612.4 6B2.7 749.6 812.9 872.4 928.0
2-t-butylnaphthalene 461.8 463.2 538.9 612.4 682.7 749.6 812.9 872.4 928.0
1-tsopropyl-2-methyinaphthatene 480.1 481.5 557.9 631.1 700.8 767.0 829.5 888.4 943.5
1-isopropyl-3-methylnaphthalene 486.8 488.2 563.1 635.1 704.0 769.4 831.3 889.7 944.5
t-isopropyl-4-methylnaphthalene 486.8 488.2 563.1 635.1 704.0 769.4 831.3 889.7 9844.5
t- isopropyl-5-methylnaphthalene 486.8 488.2 563.1 635.1 704.0 769.4 831.3 889.7 944.5
1- isopropyl-6-methyinaphthalene 486.8 488.2 563.1 635.1 704.0 769.4 831.3 889.7 944.5
1-isopropyl-7-methylnaphthalene 486.8 488.2 563.1 635.1 704.0 769.4 831.3 B89.7 944.5
1-isopropyl-8-methylnaphthalene 477.5 479.0 553.8 625.9 694.7 760.1 822.0 880.4 935.2
2-1isopropytl-1-methyinaphthalene 480.1 481.5 557.9 631.1 700.8 767.0 829.5 888.4 943.5
2-isopropyl-3-methylnaphthalene 480.4% 481.5 557.9 631.1 700.8 767.0 829.5 888.4 943.5
2-isopropyl-6-methylnaphthalene 486.8 488.2 563.1 635.% 704.0 769.4 831.3 889.7 944.5
2- isopropyl-7-methyinaphthalene 486.8 488.2 563.1 635.1 704.0 769.4 831.3 B889.7 944.5
3- isopropyl-1-methyinaphthalene 486.8 488.2 563.1 635.1 704.0 769.4 831.3 889.7 944.5
6- isopropyl-1-methytnaphthalene 486.8 488.2 563.1 635.t 704.0 769.4 831.3 889.7 944.5
7-isopropyl-1i-methylnaphthalene 486.8 488.2 563.1 635.%f 704.0 769.4 831.3 889.7 944.5
1-secbutylnaphthalene 494.3 495.7 570.8 643.2 712.5 778.4 B840.8 899.6 954.6
2-secbutylnaphthalene 494.3 495.7 570.8 643.2 712.5 778.4 840.8 899.6 954.6
1-isobutylnaphthalene 488.6 490.0 565.0 637.4 706.7 772.6 835.0 893.8 948.8
2-isobutylnaphthalene 488.6 490.0 565.0 637.4 706.7 772.6 835.0 B893.8 948.8
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Table 12. Standard enthalpy of formation for alkylnaphthalenes in kJ/mo)

T/K 298. 15 300 400 500 600 700 800 900 1000
C1i0H8

naphthalene 150.96 150.83 144.56 139.49 135.39 132.21 129.75 127.95 126.90
C11H10

i-methylnaphthalene 116.86. 116.69 109.54 103.76 99.20 95.73 93.14 91.34 90.42
2-methylnaphthatene 116.11 115.94 108.74 102.84 98.07 94.43 91.63 89.66 B88.58
C12H12

1,.2-dimethyinaphthalene 86. 1 86.0 77.6 70.5 64.6 60.1 56.9 54.7 53.2
1.3-dimethylnaphthalene 83.8 83.6 74.7 67.0 60.7 55.7 52.0 49.4 47.7
1,4-dimethylhaphthalene 83.8 83.6 74.7 67.0 60.7 55.7 52.0 49.4 47.7
1,5-dimethylnaphthalene 83.8 83.6 74.7 67.0 60.7 55.7 52.0 49.4 47.7
1,6-dimethylnaphthalene 83.8 83.6 74.7 67.0 60.7 55.7 52.0 49.4° 47.7
1,7-dimethylnaphthalene 83.8 83.6 74.7 67.0 60.7 55.7 52.0 49.4 47.7
1,8-dimethylnaphthalene 108.4 108.2 99.3 91.6 85.3 80.3 76.6 74.0 72.3
2,3-dimethylnaphthalene 86.1 86.0 77.6 70.% 64.6 60. 1 6.9 54.7 53.2
2,6-dimethylnaphthalene 83.8 83.6 74.7 67.0 60.7 55.7 $2.0 49.4 47.7
2,7-dimethylnaphthalene 83.8 83.6 74.7 67.0 60.7 55.7 52.0 49.4 a7.7
1-ethylnaphthalene 96.9 96.7 88.1 80.8 75.0 70.6 67.5 65.4 64.1
2-ethyinaphthalene 96.9 96.7 88.1 80.8 75.0 70.6 67.5 65.4 64. 1
Ci3H14

1,2,3-trimethyinaphthalene 55. 1 54.9 45.7 37.8 31.4 26.4 22.9 20.6 19.1
1.2,4-trimethylnaphthatene 52.7 52.5 42.8 34.4 27.4 22.0 18. 1 15.3 13.6
1.2,5-trimethyinaphthalene 52.7 52.5 42.8 34.4 27.4 22.0 i8. ¢ 15.3 13.6
1,2.6-trimethylnaphthalene 52.7 52.5 42.8 34.4 27.4 22.0 i8. ¢ 15.3 13.6
1.2.7-trimethylnaphthalene 52.7 52.5 42.8 34.4 27.4 22.0 18.1 15.3 13.6
1,2.8-trimethyinaphthatene 77.3 T77.1 67.4 59.0 52.0 46.6 42.7 39.9 38.2
1,3,5-trimethylnaphthalene 50.3 50.1 39.9 30.9 23.5 17.6 13.2 10. 1 8.0
1.3.6-trimothylnaphthalons 50.12 801 20.0 20.9 23.6 17.6 122 10 ¢ a.0
1,3.7-trimethylinaphthalene 50.3 §0. 1 39.9 30.9 23.5 17.6 13.2 10.1 8.0
1.3.8-trimethyinaphthaltene 74.9 74.7 64.5 55.5 48. 1 42.2 37.8 34.7 32.6
1.4.5-trimethylnaphthalene 74.9 74.7 64.5 55.5 48.1 42.2 37.8 34.7 32.6
1,4,6-trimethylnaphthaltene 50.3 50.1 39.9 30.9 23.5 17.6 13.2 10.1 8.0
1,6.7-trimethylnaphthalene 52.7 52.5 42.8 34.4 27:.4 22.0 18.1 15.3 13.6
2.3.6-trimethyinaphthalene 52.7 52.5 42.8 34.4 27.4 22.0 18.14 15.3 13.6
“1-ethyl-2-methylnaphthalene 65.8 556 56.2 48.2 41.8 ~ 36.9 33.6 31.4-29.9
1-ethyl-3-methyinaphthalene 63.4 63.2 53.3 44.7 37.8 32.5 28.7 26. 1 24.4
1-ethyl-4-methylnaphthalene 63.4 63.2 53.3 44.7 37.8 = 32.5 28.7 26.1 24.4
1-ethyl-5-methylnaphthalene 63.4 63.2 53.3 44.7 37.8 '32.5  28.7 26.1 24.4
1-ethyl-6-methylnaphthalene 63.4 63.2 53.3 44.7 37.8 32.5 28.7 26.1 24.4
1-ethyl-7-methylnaphthalene 63.4 63.2 $3.3 44.7 37.8 32.5  28.7  26.1% 24.4
1-ethyl-8-methylnaphthalene 88.0 87.8 77.9 69.3 62.4 57.1 53.3 50.7 49.0
2-ethyl-1-methylnaphthalene 65.8 65.6 56.2 48.2 41.8 36.9 33.6 31.4 29.9
2-ethyl-3-methylnaphthalene 65.8 65.6 56.2 48.2 41.8 36.9 33.6 31.4 29.9
2-ethyl-6-methylnaphthalene 63.4 63.2 53.3 44.7 37.8 32.% 28.7 26.1 24.4
2-ethyl-7-methylnaphthalene 63.4 63.2 53.3 44.7 37.8 32.5 28.7 26.1 24.4
3-ethyl-1-methylnaphthatlene 63.4 . 63.2 53.3 a4.7 37.8 32.5 28.7 26.1 24.4
6-ethyl-1-methylnaphthalene 63.4 63.2 53.3 44.7 37.8 32.5 28.7 26.1 24.4
7-ethyl-t1-methylnaphthalene 63.4 63.2 63.3 44.7 37.8 32.5 28.7 26. 1 24.4
1-propvinapnhthalene 716.2 6.0 66.1 57.8 51.2 46.2 42.7 40.4 38.9
2-propylnaphthalene 76.2 76.0 66. 1 57.8 51.2 46.2 42.7 40.4 38,9
1- isopropylnaphthalene 70.4 70.2 60.2 51.9 45.3 40.4 37.0 34.8 33.4
2~ isopropylnaphthalene 70.4 70.2 60.2 51.9 45.3 40.4 37.0 34.8 33.4
Ci4Hio

1.2.3,4-tetramethylnaphthalene 24.1 23.8 13.8 5.1 -1.9 -7.3 -1t.0 -13.% -15.0
1.2.3.5-tetramethylnaphthalene 21.7  21.4 10.9 1.7 -5.8 -11.7 -15.9 -18.8 -20.5
1.2.3,6-tetramethylnaphthalene 21.7 21.4 10.9 1.7 -5.8 -11.7 -~15.9 -18.8 -20.5
1,2,3,7-tetramethyinaphthalene 21.7 21.4 io.9 1.7 -5.8 -11.7 -15.9 -18.8 -20.5
1.2.3,.8-tetramethylnaphthalene 46.3 46.0 35.5 26.3 i8.8 12.9 8.7 5.8 4.1
1.2.4,5-tetramethyinaphthalene 43.9 43.7 32.6 22.9 14.8 8.5 3.8 .6 -1.5
1.2.4,6-tetramethyinaphthalene 19.3 19.0 8.0 -1.7 -9.8 -16.1 -20.8 -24.0 -26.1
1,2:4,7-tetramethytnaphthalene 19.3 18.0 8.0 -1.7 -9.8 -16.1 -20.8 -24.0 -26.f1
1.,2.4.8-tetramethylnaphthalene 43.9 43.7 32.6 22.9 14.8 8.5 3.8 .6  -1.5
1,2.6,6-totramothylnaphthalenc 21.7 21.4 10.9 1.7 -6.8 -194.7 -15.9 -18.8 -20.8
1,2.5.7-tetramethylinaphthalene 19.3 3.0 8.0 -1.7 -9.8 -16.1 -20.8 -24.0- -26.1
1.2.5.8-tetramethylnaphthalene 43.9 43.7 32.6 22.9 14.8 8.5 3.8 .6 -1.5
1.2.6:7-tetramethyinaphthatene 21.7 21.4 10.9 1.7 -5.8 -11.7 -15.9 -18.8 -20.5
1,2;6,8-tetramethyinaphthalene 43.9 43.7 32.6 22.9 14.8 8.5 3.8 .6 -1.5
1,2,7,8~tetramethyinaphthalene 46.3 46.0 35.5 26.3 i8.8 12.9 8.7 5.8 4.1
1,3.5,7-tetramethylnaphthalene 16.9 16.7 5.0 -5.2 -13.7 -20.% -25.6 -29.2 -31.6
1,3.5,8-tetramethyinaphthalene 41.5 41.3 29.6 19.4 10.9 4.1 ~1.0 -4.6 -7.0
1.3.6,7-tetramethylnaphthatene 19.3 19.0 8.0 -1.7 ~9.8 -16.1 -20.8 -24.0 -26.t
1,3,6,8-tetramethylnaphthalene 41.5 41.3 29.6 19.4 10.9 4.1 -1.0 -4.6 -7.0
1.4.5.8-tetramethyinabhthalene 66. 1 65.9 54.3 44.0 35.5 28.7 23.6 20.0 17.6
1,4,6,7-tetramethyinaphthalene 19.3 19.0 8.0 -1.7 -9.8 -16.1 -20.8 -24.0 -26.1
2,3,6,.7-tetramethylnaphthalene 21.7 21.4 10.9 1.7 -5.8 -11.7 -15.9 -18.8 -20.5
1-ethyl-2,3-dimethylnaphthalene 34.8 34.5 24.2 15.5 8.5 3.3 -.4 -2.7 -4.2
i-ethyl-2,4-dimethylnaphthalene 32.4 32.1 21.3 12.1 4.6 -1.2 -5.2 -8.0 -9.7
1-ethyl-2,5-dimethylnaphthalene 32.4  32.1 21.3 121 4.6 -1.2 -5.2 -8.0 -9.7
{-ethyl1-2,6-dimethylnaphthalene 32.4 32.1 21.3 12.1 4.6 -1.2 -5.2 -8.0 -9.7
1-ethyl-2,7-dimethyinaphthalene 32.4 32.1 21.3 129 4.6 -1.2 -5.2 -8.0 -9.7
i-ethyl-2,8-dimethylnaphthalene 57.0 56.7 45.9 36.7 29.2 23.4 19.4 16.6 14.9

833
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fahle 12. Standard enthalpy of formation for alkylnaphthalenes in kJ/mol--Continued

T/K 298. 1S 300 400 500 600 700 800 200 1000
Ct4aH16
1-ethyl1-3,5-dimethylnaphthalene - 30.0 29.8 18.4 8.7 .6 -5.6 -10.1 -13.2 -15.2
i-ethyl1-3,6-dimethylnaphthalene 30.0 29.8 18.4 8.7 .6 -5.6 -10.1 -13.2 -15.2
1-ethyl-3,7-dimethylnaphthatene 30.0 29.8B 18.4 8.7 .6 -5.6 -10.1 -13.2 -~-15.2
1-ethyl1-3,8-dimethylnaphthatene 54.6 54.4 43.0 33.3 25.2 i8.0 14.5 11.4 9.4
i-ethyl-4,5-dimethylnaphthalene 54.6 54.4 43.0 33.3 25.2 8.0 14.5 11.4 9.4
i-ethyl-4,6-dimethylnaphthalene 30.0 29.8 18.4 8.7 .6 -5.6 -10.1 -13.2 -15.2
i-ethyl-6,7-dimethylnaphthalene 32.4 32.1 21.3 12.¢ 4.6 -1.2 -5.2 -8.0 -9.7
2-ethyl-1,3-dimethylnaphthalene 34.8 34.5 24.2 15.5 8.5 3.3 -.4 -2.7 ~4.2
2-ethyl-1,4-dimethylnaphthalene 32.4 32.1 21.3 12.1 4.6 -1.2 -5.2 -8.0 -9.7
2-ethyl-1,5-dimethylnaphthalene 32.4 32.1 21.3 12.1 4.6 -1.2 -5.2 -8.0 -8.7
2-ethyl-1,6-dimethylnaphthalene 32.4 32.1 21.3 12.1 4.6 -1.2 -5.2 -8.0 -9.7
2-ethyl-1,7-dimethyinaphthalene 32.4 32.1 21.3 12.1 4.6 -1.2 -5.2 -8.0 -9.7
2-ethyl-1,8-dimethyinaphthaiene $7.0 56.7 45.9 36.7 29.2 23.4 19.4 16.6 14.9
2-ethyl-3,6-dimethyinaphthalene 32.4 32.1 21.3 12.4 4.6 -1.2 -5.2 -8.0 -9.7
3-ethyl-1,2-dimethytnaphthalene 34.8 34.5 24.2 15.5 8.5 3.3 -.4 -2.7 -4.2
3-ethyl-1,5-dimethyinaphthalene 30.0 29.8 18.4 8.7 .6 -5.6 -10.1 -13.2 -15.2.
3-ethy)-1{,6-dimethylinaphthatene 30.0 29.8 18.4 B.7 .6 -5.6 -10.1 -13.2 -15.2
R-othyl-4 7-dimethytnaphthatleone 20.0 20.8 18.4 .7 .6 -6.6 -10.% -13.2 -15.2
3-ethyl-1,8-dimethy)naphthalene - 54.6 54.4 43.0 33.3 25.2 19.0 14.5 11.4 9.4
3-ethyl-2,6-dimethylnaphthatene 32.4 32.1 21.3 12.1 4.6 -1.2 -5.2 ~-8.0 -9.7
4-ethyl-1,2-dimethyInaphthalene 32.4 32.1 21.3 12.1 4.6 -1.2 5.2 -8.0 -9.7
4-ethyl-1,5-dimethylnaphthalene 54.6 54.4 43.0 33.3 25.2 19.0 14.5 11.4 9.4
d-sthyl -1 6G-dimethylnaphthalens 0.0 20 &8 R 4 ’_7 6 -5 A . -10.1 -13.2 -15.92
S5-ethyl-1,2-dimethyInaphthalene 32.4 32.1 21.3 2.1 4.6 -1.2 ~5.2 -8.0 -9.7
5-ethyl-1,3-dimethylnaphthalene 30.0 29.8 i8.4 8.7 .6 -5.6 -10.1 -13.2 -15.2
5-ethyl-1,4-dimethylnaphthalene 54.6 54.4 43.0 33.3 25.2 19.0 14.5 11.4 9.4
6-ethyl-1,2-dimethy Inaphthaiene 32.4 32.1 21.3 2.1 4.6 -1.2 -5.2 -B.0 ~9.7
6-ethyl-1.3-dimethyinaphthalene 30.0 29.8 iB8. 4 8.7 .6 -5.6 -10.t -13.2 -15.2
6-ethyl-1,4-dimethyinaphthalene 30.0 29.8 18.4 8.7 .6 -5.6 -10.f -13.2 -15.2
6-ethyl-1.7-dimethyinaphthalene 32.4 32.1 21.3 12.1 4.6 -1.2 -5.2 -8.0 -9.7
6-ethyl-2,3-dimethylnaphthatene 32.4 32.1 21.3 2.1 4.6 -1.2 -5.2 -8.0 -9.7
7-ethyti-1,2-dimethylnaphthalene 32.4 32.1t 21.3 12.1¢ 4.6 “1.2 -5.2 -8.0 -9.7
7-ethyt-1,3-dimethyinaphthalene. 30.0 29.8 18.4 8.7 .6 5.6 -10.1 -13.2 ~-15.2
7-ethyl-1,6-dimethyinaphthalene 32.4 32.1 21.3 i2. 1 4.6 -1.2 -5.2 -8.0 -9.7
8-ethyl-1,2-dimethyinaphthajene. $7.0. 56.7. 45.9 36.7 29.2 23.4 19.4 16.6.  14.9
8-ethyt-1,3-dimethylnaphthatene 54.6 54.4 43.0 33.3 25.2 18.0 14.5 11.4 -9.4
{-methyl-2-propytnaphthalene 45.2 45.0 34.2 25.1 17.9 12.5 8.7 6.3 4.8
{-methyl-3-propylnaphthalene 42.8 42.6 34.3 21.7 14.0 8.1 3.9 .1 -.7
1-methyl-4-propytnaphthalene 42.8 42.6 31.3 21.7 14.0 B. 1 3.9 1.1 -.7
1-methyl-5-propytnaphthalene 42.8 42.6. 31.3 21.7 14.0 8.1 3.9 1.1 -.7
1-methy)-6-propylnaphthalene 42.8 42.6 31.3 21.7 14.0 a.t 3.9 1.1 -7
{-methyl-7-propyinaphthalene 42.8 42.6 31.3 21.7 14.0 8.1 3.9 1.1 -.7
i-methyl-8-propyinaphthalene 67.4 67.2 55.9 46.3 38.6 32.7 28.5 - 25.7 23.9
2-methyl-1{-propyinaphthalene 45.2 45.0 34.2 25.1 17.9 2.5 8.7 6.3 4.8
2-methyl -3-propylnaphthalene 45.2 45.0 34.2 25.1 17.9 12.5 8.7 6.3 4.8
2-methyl-6~propyinaphthalene 42.8 42.6 31.3 21.7 14.0 8.1 3.9 1.1 -.7
2-methyl-7-propylnaphthalene 42.8 42.86 31.3 21.7 14.0 8.1 3.9 1.1 -.7
3-methyl - {-propylnaphthalene 42.8 42.6 31.3 21.7 i4.0 ‘8.1 3.9 1.1 -7
6-methyl-1{-propyltnaphthalene 42.8 42.6 31.3 21.7 14.0 8.1 3.9 1.1 -.7
7-methy)-1-propylnaphthalene 42.8 42.6 31.3 21.7 i14.0 8.1 3.9 1.1 -.7
1-butylnaphthalene §5.6 55.4 44.2 34.8 27.3 21.7 17.8 15.3° 13.8
2-butylnaphthalene 55.6 55.4 44.2 34.8 27.3 21.7 17.8 15.3 13.8
1.2-diethyinaphthalene 45.5 45.2 34.7 25.9 18.9 i3.8 10.3 8.0 6.7
1,3-diethylnaphthalene 43, 42.9 31.8 22.5 15.0 9.4 S.4 2.8 1.4
t.4-diethylnaphthalene 43.1 42.9 31.8 22.%5 15.0 - 9.4 5.4 2.8 1.1
1,5-diethyinaphthalene ) 43.1 42.9 31.8 22.%5 15.0 9.4 5.4 2.8 1.1
1,6-diethylnaphthalene | 43.1 42.9 31.8 22.5 15.0 9.4 5.4 2.8 1.1
1.7-diethylnaphthatene 43. 1 42.9 31.8 22.5 15.0 9.4 5.4 2.8 1.4
1,8-dlethylnaphthalene 7.7 G7.5 © 5G.4 47.1 09.6 J94.0 ° 390.0 27.4 25.7
2,3-diethylinaphthalene - 45.5 45.2 34.7 25.9 18.9 13.8 10.3 8.0 6.7
2,6~-diethyinaphthalene 43.1 42.9 31.8 22.5 15.0 9.4 5.4 2.8 1.1
2.7-diethylnaphthalene 43.1 42.9 31.8 22.5 15.0 9.4 5.4 2.8 e
1-t-butylinaphthalene 43.6 43.4 32.3 23.4 16.5 1.7 8.6 6.8 5.8
2-t-butylinaphthalenc 43.6 A3.4 32.2 23.4 6.8 1.7 8.6 6.8 5 8
1-isopropyl-2-methylnaphthalene 39.4 39.1 28.3 19.3 12.1 6.7 3.1 .7 -.7
1-isopropyl-3-methylinaphthalene 37.0 36.7 25.4 15.8 8.t 2.3 -1.8 -4.5 -6.2°
1-isopropyl-4-methylnaphthalene 37.0 36.7 25.4 15.8 8.1 2.3 -1.8 -4.5 -6.2
1-isopropyl-5-methylnaphthatene 37.0 36.7 25.4 15.8 8.1 2.3 -4.8 -4.5 -6.2
1-isopropy!-6-methylnaphthalene 37.0 36.7 25.4 i5.8 8.1 2.3 -1.8 -4.5 -6.2
1-isopropyl-7-methyinaphthalene 37.0 36.7 25.4 15.8 B.1 2.3 -1.8 -4.5 -6.2
1-1sopropyt-8-methyinaphthalene 61.6 61.3 50.0 40.4 32.7 26.9 22.8 20.1 18.4
2-1isopropy!-1-methylnaphthalene 39.4 39.¢ 28.3 19.3 12.¢ 6.7 3.1 .7 -.7
2-isopropyl-3-methyinaphthalene 39.4 39.14 28.3 i8.3 12.1° 6.7 3.1 .7 -.7
2-1isopropyl-6-methyinaphthalene 37.0 36.7 25.4 i15.8 B.1 2.3 -1.8 -4.5 -6.2
2-isopropyl-7T-methylnaphthalene 37.0 36.7 25.4 i5.8 B. 1~ 2.3 -1.8 -4.5 -6.2
3-isopropyl-t-methylnaphthalene 37.0 36.7 25.4 i16.8 B.t 2.3 -1.8 -4.5 -6.2
6-isopropyl-t-methyinaphthalene 37.0 36.7 25.4 i5.8 8.1 2.3 -1.8 -4.5 -6.2
7-isopropyl-1-methylnaphthalene 37.0 36.7 25.4 i15.8 8.1 2.3 -1.8 -4.5 -6.2
i-secbutyinaphthalene : 53.1 52.9 41.6 32.2 24.8 19.3 15.5 3.1 11.6
2-secbutyltnaphthatlene 53.1 52.9 41.6 32.2 24.8 19.3 15.6 13.1 11.6
1- isobutytnaphthalene 49.6 49.3 38.1 28.7 21.2 15.7 11.9 9.5 8.0
2-isobutytnaphthalene 49.6 49.3 38.1 28.7 21.2 15.7 11.9 9.5 8.0
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Jable 13. Standard Gibbs energy of formation for alkylnaphthalenes in kJ/mol

T/K 298. 15 300 400 500 600 700 800 900 1000

cioHg

naphthalene 223.69 224.15 249.58 276.47 304.21 332.65 361.42 390.49 443.77
C11H10

1-methylnaphthalene 217.82 218.41 253.47 290.17 327.83 366.28 405.07 444.19 483.52
2-methylnaphthalene 216.28 216.90 254.72 288.16 325.61 363.89 402.56 441.55 480.76
Ci2H12

1,2-dimethyinaphthatene 217.4 248.2 263.6 310.9 359.6 409.1. 459.2 509.6 560.2
1,3-dimethylnaphthalene 213.0 2t3.8 258B.6 305.4 353.8 403.0 452.9 503.1 553.6
1,4-dimethylnaphthalene 214.7 215.% 260.9 308.3 357.2 407.0 45%7.5 508.3 559.4
1,5-dimethylnaphthalene 214.7 215.5 260.9 308.3 357.2 407.0 457.5 508.3 559.4
1.6-dimethylnaphthalene 213.0 213.8 258.6 305.4 353.8 403.0 452.9 503.%1 553.6
1,7-dimethylnaphthatene 213.0 213.8 258.6 305.4 353.8 403.0 452.9 503.1 553.6
1,8-dimethylnaphthatene 242.1 242.9 289.2 337.6 387.4 438.1 489.6 541.3 593.3
2,3-dimethylnaphthalene 219. 1 219.9 265.9 313.8 363.0 413.1 463.8 514.8B 566.0
2,6-dimethylnaphthalene 214.7 215.5 260.9 308.3 357.2 407.0 457.5 508.3 559.4
2,7-dimethylnaphthalene 214.7 215.5 260.9 308.3 357.2 407.0 457.5 508.3 559.4
1-ethylnaphthalene 225.7 226.4 271.1 317.7 365.6 414.4 463.8 513.4 563.2
2-ethyinaphthalene 225.7 226.4 271.4 317.7 365.6 414.4 463.8 513.4 563.2
C13H14

1.2,3-trimethylnaphthalene 217.8 218.8 274.9 333.1 392.8 453.4 514.7 576.2 638.1
1,2.4-trimethylnaphthalene 213.4 214.4 269.9 327.6 387.0 447.3 508.4 569.8 631.5
1.2,5-trimethylnaphthalene 213.4 214.4 269.9 327.6 387.0 447.3 508.4 569.8 631.5
1,2,6-trimethyinaphthalene 213.4 214.4 269.9 327.6 387.0 447.3 508.4 569.8 631.5
1,2,7-trimethyinaphthalene 213.4 214.4 269.9 327.6 387.0 447.3 508.4 569.8 631.5
1,2.8-trimethylnaphthalene 240.8 241.8 298.2 356.9 417.1 478.4 540.4 602.7 665.4
1.3.5-trimethylnaphthatene 209.0 210.0 264.9 322.1 38%1.2 441.2 502.1 563.3 624.9
1.3.6-trimethylnaphthalene 209.0 210.0 264.9 322.1 381.2 441.2 502.1 563.3 624.9
1.3.7-trimethylnaphthalene 209.0 210.0 264.9 322.1 38t.2 441.2 502.1 563.3 624.9
1,3.8-trimethylinaphthaltene 236.4 237.3 293.2 351.4 411.3 472.3 534.1 596.3 658.8
1.4,5-trimethylinaphthalene 236.4 237.3 293.2 351.4 411.3 472.3 S34.1 596.3  658.8
1,4.6-trimethylnaphthalene 209.0 210.0 264.9 322.1 381.2 441.2 S02.1 563.3 624.9
1,6,7-trimethylnaphthalene 213.4 214.4 269.9 327.6 387.0 447.3 508.4 569.8 631.5
2,3,6-trimethylinaphthalene 213.4 214.4 269.9 327.6_ 387.0 447.3 508.4 569.8 631.5
1-ethyi-2-methyinaphthalene 226.1 227.0 282.4 339.8 398.8 458.7 519.3 580.0 641.1
1-ethyl1-3-methylnaphthalene 221.7 222.6 277.4 334.4 393.0 452.6 512.9 573.6 634.5
i-ethyl-4-methylinaphthalene 221.7 222.6 277.4 334.4 393.0 452.6 512.9 6573.6 634.5
1-ethy1-5-methylnaphthalene 221.7 222.6 277.4 334.4 393.0 452.6 512.9 573.6 634.5
1-ethyl-6-methylnaphthalene 221.7 222.6 277.4 334.4 393.0 452.6 512.9 573.6 634.5
i-ethyl-7-methyinaphthalene 224.7 222.6 277.4 334.4 393.0 452.6 512.9 573.6 634.5
1-ethyl-8-methylnaphthalene 249.0 250.0 305.7 363.6 423.2 483.7 545.0 606.5 668.4
2-ethyl-1-methylnaphthalene 226.1 227.0 282.4 339.8 398.8 458.7 519.3 580.0 641.1
2-athyl-3-moathylnaphthalone 226.1 227.0 282.4 72268 308 8 458.7 ©10.3 S80.0 641.14
2-ethyl-6-methylnaphthalene 221.7 222.6 277.4 334.4 393.0 452.6 512.9 573.6 634.5
2-ethyl-7-methynaphthalene 221.7 222.6 277.4 334.4 393.0 452.6 512.9 573.6 634.5
3-ethyl-1-methylnaphthalene 221.7 222.6 277.4 334.4 393.0 452.6 512.9 573.6 634.5
6-ethyl-{-methylnaphthalene 221.7 222.6 277.4 334.4 393.0 452.6 512.9 573.6 634.5
7-ethyl-1-methylnachthalene . 221.7 222.6 277.4 334.4 393.0 452.6 512.9 573.6 634.5
{-propylnaphthalene 234.0 234.9 289.5 346.3 404.7 464.0 523.9 584.2 644.7
2-propynaphthalene 234.0 234.9 289.5 346.3 404.7 464.0 523.9 584.2 644.7
{- isopropylnaphthalene 231.5 232.5 28B.2 346.1 405.6 466.%1 527.2 588.5 650.1
2- isopropytnaphthalene 231.5 232.5 288.2 346.1 405.6 466.1 527.2 588.5 650.1
Cl4H16

1.2,3,4-tetramethylnaphthalene 219.9 221.1 288.5 358.1 429.4 S01.7 574.8 648.1 721.7
1.2,.3,.5-tetramethyinaphthalene 213.8 215.0 281.1 349.8 420.2 491.6 563.9 636.4 709.3
1,2,3.6-tetramethylnaphthalene 213.8 215.0 281.1 349.8 420.2 491.6 563.9 636.4 709.3
1,2.3.7-tetramethylnaphthalene 213.8 215.0 281.4 349.8 420.2 491.6 563.9 636.4 709.3
1.2,3,.8-tetramethylnaphthalene 241.2 242.4 309.5 379.0 450.3 522.7 595.9 669.4 743.2
1,2,4.5-tetramethylnaphthalene 236.8 237.9 304.5 373.6 444.5 516.6 589.6 662.9 736.6
1,2.4,6-tetramethylnaphthalene 209.4 210.6 276.1 344.3 414.4 485.5 557.6 630.0 702.7
1,2,4,7-tetramethy tnaphthatene 209.4 210.6 276.1 344.3 414.4 4855 557.6 630.0 702.7
1.2.4.8-tetramethylnaphthalene 236.8 237.9 304.5 373.6 444.5 516.6 589.6 662.9 736.6
1.2.5,.6-tetramethylnaphthalene 215.6 216.7 283.5 352.7 423.6 495.7 568.5 641.6 715.1
1.2.5.7-tetramethylnaphthalene 209.4 210.6 276.1 344.3 414.4 485.5 557.6 630.0 702.7
1.2.5,8-tetramethylnaphthalene 236.8 237.9 304.5 373.6 444.5 516.6 589.6 662.9 736.6
1.2.6.7-tetramethylnaphthalene 213.8 215.0 281.1 349.8 420.2 491.6 563.9 636.4 709.3
1,.2,6,8-tetramethylinaphthalene 236.8 237.9 304.5 373.6 444.5 516.6 589.6 662.9 736.6
1,2.7/,8-tetramethy inaphthalene 1 242.9 244.1 311.8 381.9 453.8 526.8 600.5 674.6 749.0
1,3.5,7-tetramethyinaphthalene 206.7 207.9 273.5 341.7 412.0 483.5 555.9 628.7 70%1.9
1,3.5,8-tetramethyinaphthalene 232.4 233.5 299.5 368.1 438.7 510.5 ©83.3 656.5 730.1
1.3.6,7-tetramethylnaphthalene 203.4 210.6 276.1 344.3 414.4 485.5 557.6 630.0 702.7
1,3.6,8-tetramethyinaphthalene 234.1 235.3 301.8 371.0 442.2 514.6 587.9 661.7 735.8
1,4.5.8- tetrame lhy Inaphthalene 203.2 264.4 332.4 403.1 4795.8 549,77 ©24.5 6Y9.8 7T75.9
1,4.6.7-tetramethyinaphthalene 211.1 212.3 278.5 347.2 417.8 489.6 562.2 635.2 708.5
2.3,6.7-tetramethylnaphthalene 217.2 218.4 285.8 355.5 427.1 499.7 573.1 646.8 720.9
i-ethyl1-2,3-dimethyinaphthatene . 226.5 227.6 293.6 362.0 432.0 503.0 574.7 646.7 718.9
i-ethyl1-2,4-dimethyinaphthatlene 222.1 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3
{-ethy! 2,5 dimethylnaphthalenc 222.1 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3
1-ethy1-2,6~dimethynaphthalene 222.1 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3
1-ethy1-2,7-dimethylnaphthalene 222.19 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3
1-ethy1-2,8-dimethyinaphthaiene 249.4 250.6 317.0 385.8 456.4 528.0 600.5 673.2 746.2
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Table 13,  Standard Gibbs energy of formation for alkylnaphthalenes

in kJ/mol --Continued

14K 298. 15 300 400 500 600 700 800 900 - 1000

C14H16 !
f-ethyl-3,5-dimethylnaphthalene 217.7 218.8 283.7 351.1 420.4 490.8 562.1 633.8 705.8
1-ethyl1-3,6~-dimethylnaphthalene 217.7 218.8 283.7 351.1 420.4 490.8 562.1 633.8 705.8
1-ethv1-3.7-dimethyvinaphthalene 217.7 218.8 283.7 351.%1 420.4 490.8 6562.1 633.B 705.8
i-ethyl1-3,8-dimethylnaphthalene 245.0 246.2 312.0 380.3 4%50.6 521.9 594.2 666.7 739.6
1-ethyl-4,5-dimethylnaphthatene 245.0 246.2 312.0 380.3 450.6 521.9 594.2 666.7 739.6
1-ethyl -4, ,6-dimethylnaphthalene 217.7 218.8 283.7 351.1 420.4 490.8 562.1 633.8 705.8
1-ethy)-6,7-dimethylnaphthailene 222.1 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3
2~-ethyl-1,3-dimethylnaphthalene 226.5 227.6 293.6 362.0 432.0 503.0 574.7 646.7 718.9
2-ethyl-1,4-dimethylnaphthalene 222.1 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3
2-ethyl-1,5-dimethyinaphthatene 222.1 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3
2-ethyl-1,6-dimethylinaphthalene 222.4% 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3
2-ethyl-1,7-dimethyinaphthalene 222.1 223.2 .288.6 356.6 426.2 496.9 568.4 640.2 712.3
2-ethyl-1,8-dimethylnaphthatene 249.4 250.6 317.0 385.8 456.4 528.0 ©00.5 673.2 746.2
2-ethyl-3,6-dimethylnaphthalene 222.1 223.2 288.6 356.6 426.2 496.9 668.4 640.2 712.3
3-ethyli-1,2-dimethyinaphthalene 226.5 227.8 293.6 362.0 432.0 503.0 574.7 ©46.7 718.9
3-ethyl-1,5-dimethylnaphthalene 217.7 218.8 283.7 354.1 420.4 490.B 562.1 633.8 705.8
3-ethyl-1,6-dimethyinaphthalene 217.7 218.8 -283.7 351.1 420.4 490.8 562.1 633.8 705.8
3-ethyl-1{,7-dimethyinaphthatene 217.7 218.8 283.7 351.1 420.4 490.8 562.1 633.8 705.8
3-ethyl-1,8-aitmethyinapnthaiene 24%.0 246.2 312.0 38B0.3 450.6 H21.9 94,2 666.7/ 739.6
3-ethyl1-2,6-dimethylnaphthalene 222.1 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3
4-ethyl-1,2-dimethylnaphthalene 222,41 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3
4-ethyl -1 5-dimethyInaphthalene 245.0 246.2 312.0 3B0.3 450.6 521.9 594.2 666.7 739.6
4-ethyl-1,6-dimethvinaphthalene 217.7 218.8 283.7 351.1 420.4 490.8 562.1 633.8 705.8
S-ethy)- 1, 2-dimethyinaphthalene 2221 223.2 2B¥.65 J3LVH5.6 426.2 496.9° L68.4 640.2 712.3
5-ethyl-1,3-dimethylinaphthalene 217.7 218.8 283.7 35%.1 420.4 490.8 6562.1 633.8 705.8
S5-ethytl-t1,4-dimethyinaphthalene 245.0 246.2 312.0 '380.3 450.6 521.9 594.2 666.7 739.6
6-ethyt-1,2-dimethylnaphthalene 222.1 223.2 288.6 356.6 426.2 496.9 6568.4 640.2 712.3
6-ethyl-1,3-dimethylnaphthalene 217.7 218.8 283.7 351.1 420.4 480.8 S62.1 633.8 705.8
6-ethyl-1,4-dimethylinaphthalene 217.7 218.8 283.7 351.1 420.4 490.8 562.1 633.8 705.8
6-ethyl-1,7-dimethylnaphthalene 222.1 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3
6-ethyl-2,3-dimethylnaphthalene 222.1 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3
7-ethyl-1,2-dimethylinaphthalene 222.1 223.2 288.6 0356.6 426.2 496.9 568.4 640.2 712.3
7-ethyl-1,.3-dimethylnaphthalene 217.7 - 218.8 283.7 351.1 420.4 490.8 562.1 633.8 705.8
7-ethyl-1,6-dimethylnaphthalene 222,14 223.2 208.6 95G.06 426.2 496.9 568.4 640.2 712.9
8-ethyl-1,2-dimethylnaphthalene 249.4 250.6. 317.0. 385.8 .456.4..528.0. . 600.5 673.2 746.2
8-ethyl-1,3-dimethylinaphthalene 245.0 246.2 312.0 380.3 450.6 6521.9 594.2 666.7 739.6
1-methyl-2-propytnaphthatene 234.4 235.5 300.8 368.5 437.9 508.3 579.4 650.8 722.5
1-methyl-3-propyinaphthalene 230.0 231.1 295.8 363.0 432.0 S502.2 573.1 644.4 715.9
1-mothy) -4-propy tnaphthalone 230.0 231.1 206.8 2363.0 422.0 602.2 B73.1 &44.4 716.0
1-methyV-S-propyinaphthalene 230.0 231.1 295.8 363.0 432.0 502.2 ©573.1 644.4 715.9
{-methyl-6-propylinaphthalene 230.0 231.1 295.8 363.0 432.0 502.2 573.1 644.4 715.9
t-methyl-7-propytnaphthalene 230.0 '231.1 295.8 363.0 432.0 502.2 573.1 644.4 715.9
{-methyl-8-propylnaphthalene 257.3 258.5 324.1 392.2 462.2 533.3 605.1 677.3 749.8
2-methy) - 1-propytnaphthalene 234.4 235.5 300.8 368.5% 437.9 508.3 579.4 650.8 722.5
2-methy!-3-propylnaphthalene 234.4 235.5 300.8 368.5 437.9 508.3 579.4 650.8 722.5
2-methytl-6-propylnaphthalene 230.0 231.1 295.8 363.0 432.0 502.2 573.1 644.4 715.9
2-methyl-7-propyinaphthalene 230.0 231.1 295.8 363.0 432.0 502.2 573.1 644.4 715.9
3-methyl - t-propyinaphthalene 230.0 231.1 295.8 363.0 432.0 %02.2 573.1 644.4 715.9
6-methvl-1{-propyvinaphthalene 230.0 231.1 295.8 363.0 432.0 %02.2 573.1 644.4 715.9
7-methyl-~-1{-propylnaphthalene 230.0 231.1 295.8 363.0 432.0 502.2 &573.1 644.4 715.9
f-butylnaphthalene 242.2 243.4 307.9 374.9 443.7 513.5 ©5B4.1 655.0 726.1
2-butylinaphthalene 242.2 243.4 307.9 374.9 443.7 513.5 584.%1 655.0 726.1
1,2-diethytnaphthalene 234.7 -235.9 301.2 368.8 438.1 508.3 579.3 650.5 721.9
i,3-diethylnaphthalene 230.4 231.5 296,2 363.3 432.3 502.2 573.0 644.0 - 7158.3
1,4-diethyinaphthalene 232.1 233.2 298.% 366.2 435.7 506.3 577.6 649.2 729.1
1,5-diethylnaphthalene 232.1 233.2 298.5 366.2 435.7 506.3 577.6 649.2 721.1
1,6-diethylnaphthalene 230.4 231.5 296.2 363.3 432.3 502.2 573.0 644.0 715.3
1,7-diethylnaphthalene 230.4 231.5 296.2 363.3 432.3 502.2 573.0 644.0 715.3
{,8-diethylinaphthalene 259.4 260.6 326.8 395.5 465.9 537.4 609.6 682.2 755.0
2,3-diethylIlnaphthalene 236.5 237.6 303.5 371.7 441.5 512.4 583.9 655.7 727.7
2,6-diethyinaphthalene 232.1 233.2 298B.5 366.2 435.7 506.3 577.6 649.2 7T21.1
2,7-diethylnaphthalene 232.1 .233.2 298.5 366.2 435.7 506.3 577.6 649.2 721.1
1~t-butyinaphthatene 241.6 242.8 311.0 381.B 454.2 527.5 601.4 675.6 749.9
2-t-butytnaphthalene 241.6 242.8 311.0 381.B 454.2 527.5 601.4 675.6 749.9
1-isopropyl-2-methyinaphthatene 231.9 233.1 299.4 368.3 438.8 510.4 582.6 655.1 727.9
1-1sopropyl-3-methyinaphthatene 227.5 228.7 294.4 362.8B 433.0 504.3 576.3 648.7 721.3
1-isopropyt-4-methylnaphthalene 227.% 228.7 294.4 362.8 433.0 504.3 576.3 648.7 721.3
1-isopropyl-5-methylnaphthatene 227.% 228.7 294.4 362.B 433.0 504.3 576.3 648.7 721.3
i-¥sopropyl-6-methylinaphthalene 227.%5 228.7 294.4 362.8 433.0 504.3 576.3 648.7 721.3
1-1s0propyt-7-methyinaphthatene 227.%5 228.7 294.4 362.8 433.0 S04.3 57/6.3 64B.7 721.3
1-isopropyl-8-methylnaphthaiene 254.9 256.1 2322.8 392.1 463.2 535.4 608.4 681.6 755.2
2-isopropy!-1i-methylnaphthatene 231.9 233.1 299.4 368.3 438.8 510.4 58B2.6 655.1 727.9
2-isopropyt-3-methylnaphthaltene 231.9 233.1 299.4 368.3 438.8 510.4 582.6 655.1 727.9
2-{1sopropyl-6-methylnaphthalene 227.5 228B.7 294.4 362.8 A433.0 S04.3 576.3 648.7 721.3
2-1sopropyl-7-methylnaphthalene 227.5 228.7 294.4 362.B 433.0 504.3 576.3 648.7 721.3
3-isopropy!l - 1-methyinaphthalene 227.%5 228.7 294.4 362.8 433.0 504.3 576.3 648.7 721.3
6-isopropyl-1{-methylnaphthalene 227.5 228.7 294.4 362.8 433.0  504.3 576.3 64B.7 721.3
7-isopropy!l - 1-methylnaphthalene 227.5 228.7 294.4 362.8 433.0 504.3 576.3 6€48.7 721.3
1- secbutylnaphthalene 241.4 242.6 307.6 375.2 444.5 6514.9 586.0 657.4 729.1
2-secbulylnaplithalene 241.4 242.6 307.6 3I75.2 444.5 B14.9 BHES6.0 637.4 T29.1
1-isobutylnaphthalene 239.6 240.7 306.3 374.5 444.4 S515.4 8587.1 659.1 731.3
2-isobutylinaphthalene 239.6 240.7 306.3 374.% 444.4 515.4 587.% ~659.1 731.3
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7. Discussion

The chemical thermodynamic properties of the polycy-
clic aromatic hydrocarbons are of interest in connection
with soot formation, carcinogenesis, and coal conversion
processes. Enthalpies of formation of large polycyclic aro-
matic hydrocarbons have been estimated by Stein, Golden,
and Benson.? Shaw, Golden, and Benson'® have summar-
ized thermodynamic properties of dihydronaphthalenes, te-
trahydronaphthalenes, hexahydronaphthalenes, and other

~ polycyclic compounds related to coal. Stein'® has used exist-
ing and new predictive methods to discuss high temperature
chemical equilibria of polycyclic aromatic hydrocarbons.

8. Nomenclature

Ch = standard heat capacity at constant pressure of
isomer i, J K~ ! mol ™!

Cy(I = standard heat capacity at constant pressure of
isomer group I, J K~' mol !

AG? = standard Gibbs energy of formation of isomer
i, kT mol™!

A;G°(1} = standard Gibbs energy of formation of isomer

group I, kJ mol*
H(IL,T)— H"(1,298.15 K)
= standard enthalpy for isomer groups relative to
isomer groups at 298.15 K, kJ mol ~*

HOLT) — H1,298.15 K) + A HI,298.15 K) -

= standard enthalpy for isomer groups relative to
elements at 298.15 K, kJ mol ~*

AH? = standard enthalpy of formation of isomer
i, kJ mol™*

AH () = standard enthalpy of formation of isomer
group I, kI mol ™!

n = number of carbon atoms in a molecule

N; = number of isomers in an isomer group

OPT = number of optical isomers

¥; = equilibrium mole fraction of species / in an
isomer group

: = standard entropy of isomer 7, J K~ ! mol—!

S°I) = standard entropy of isomer group I,
JK 'mol™!

TSN == total symmetry number

Vi = mole fraction of isomer / within the
isomer group

WM = mole fraction of isomer group 1 in a mixture
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