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Standard Chemical Thermodynamic Properties of Alkylcyclopentane Isomer 
Groups, Alkylcyclohexane Isomer Groups, and Combined Isomer Groups 

Robert A. Alberty and Young S. Ha 

Department of Chemistry. Massachusetts Institute of Technology . . Cambridge. Ma." .. ~ar.hu."ptt<; 02139 

The standard chemical thermodynamic properties of the alkylcyc10pentane isomer 
groups have been calculated through ~H18 in the ideal gas phase from 298.15 to 1000 K, 
and the properties of the alkylcyc10hexane isomer groups have been calculated through 
C IOH20• The properties of individual species for which literature data are not available 
have been estimated using the Benson method. The increments per carbon atom in the 
isomer group properties have been calculated to determine the extent to which extrapola­
tions may be made to higher carbon numbers. Since alkylcyc10pentanes and alkylcyc1o­
hexanes of the same carbon number are isomers, the chemical thermodynamic properties 
of these combined isomer groups have also been calculated. Values of C;., S Q, ArH 0, and 
b,.rG 0 are given for the individual cyc10pentane species through C9H 18 and for the individ­
ual cyclohexane species through C lOH20 for a standard state pressure of 1 bar. 

Key words: alkylcyc1opentanes; alkylcyclohexanes; Benson method; enthalpy of formation; en­
tropy; Gibbs energy of formation; heat capacity; isomer group' thermodynamic properties; isomer 
mole fractions; thermodynamic properties. 
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1. Introduction 
In making equilibrium calculations on organic systems 

involving many isomers, it is advantageous to reduce the 
number of components by dealing with the recommendation 
ofB. D:Smith.l Then in a second step of the calculation the 
equilibrium mole fraction of each isomer group may be dis­
tributed to the individual molecular species, if their standard 
Gibbs energies of formation are known. As the carbon num­
ber in a homologous series increases, the number of isomers 
increases so rapidly that it is useful to have tables of standard 
thermodynamic properties of isomer groups. 

Earlier papers in this series have provided tables of iso­
mer group properties of alkanes2 through C IOH22' alkylben­
zenes3 through C 12H 18, and alkenes4 through CgH 16• This 
article provides· tables for aikylcyclopentanes through 
C9H1g, alkylcyclohexanes through C lOH20, and tables for 
combined alkylcyclopentane-alkylcyclohexane isomer 
groups. Table 1 gives the numbers of isomers and indicates 
the numbers of these isomers for which thermodynamic 
properties are known. 

The properties for the cyclopentanes through C7HJ4 

TABLE 1. Numbers of isomers 

Alkylcyclopentanes Alkylcyclohexanes 
Structuresa Stereoisomers Structures3 Steroisomers 

CsHIO 1(1) 1 
C6HI2 1(1) 1 1(1 ) 1 
C7H I4 6(6) 8 1(1 ) 1 
CSH16 13(1) 19 8(8) 10 
~H18 44(l)b 75 19(3) 31 
C1oH20 89(1}C 148 

aThe number of tables in Stun, Westrum, and Sinke (Ref. 5) is given in 
parentheses. 

bData on l-cyclopentyl-n-alkanes are given up to Cz1H42 •. 

C Data on l-cyclohexyl-,,-alkanes ace givc;n up to <;21144' 
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24. Equilibrium mole fractions within the combined 
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25. Standard heat capacity at constant pressure for 
alkylcyclopentanes in JIK. mol.......................... 1122 
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and the properties of the cyclohexanes through CgH 16 were 
published by Rossini et al., 6 and small changes were made by 
Stull, Westrum, and Sinke.5 ValueS for some of the higher 
cyclopentanes and cyclohexanes had been calculated by Kil­
patrick et al~,? but-- calculations were· not· made for all 
members of these higher isomer groups. Therefore, we have 
used the Benson group methodS to estimate the thermody­
namic properties of CgH16 and C9H 18 cyclopenta~es and 
C9H 18 and C lOH 20 cyclohexanes. Since the numbers of 
isomers increase geometrically with carbon number, consid­
erable work would be required to extend these calculations 
to higher carbon numbers. However, the calculations de­
scribed here indicate that linear extrapolations may be used 
to obtain estimates of s.tandard thermodynamic properties. of 
isomer groups at higher .carbon numbers. 

2. Calculation of Standard ThermOdynamic 
Properties of Alkylcyclopentane and 

Alkylcyclohexane Isomer Groups 
The derivations of the equations for the standard Gibbs 

energy of formation flrG °(1) for an isomer group and the 
equilibrium mole fraction ri of various isomers in the group 
have been reviewed by Smith and Missen.9 These equations 
are 

IlrG °(1) = - R Tin Ltl exp( - de G ~ /RT)] • (1) 

rj = Yi = exp{ [flrGO(I) - flrG;]IRT}, (2) 
YI 

where flrG ;is the standard Gibbs energy offormation of an 
individual isomer, NJ is the number of isomers in the grouP,. 
including stereoisomers, Yi is the equilibrium mole fraction 
of isomer i in a reaction mixture, and YI is the equilibrium 
mole fraction of the isomer group. The expressions for 
6 rIIO(I), SO(I), and Cp(I) were derived by Alberty. 10 For thc 
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alkylcyc10pentanes and alkylcyc1ohexanes· the standard 
chemical thermodynamic properties for an isomer group are 
interrelated by 

AfGO(I) = AfHO(I) - T (SO(I) - nS:raphite - nS~2(g)], (3) 

where n is the number of carbon atoms. 
To calculate the chemical thermodynamic properties 

for an isomer group, a term must be included for each molec­
ular species, including stereoisomers~ Rather than having a 
line in a thermodynamic table for each stereoisomer, this 
article follows the standard practice of giving properties of 
racemates. Thus R In 2 is added to the calculated standard 
entropy and R T In 2 is subtracted from the standard Gibbs 
energy of formation of one of the chiral forms at each tem­
perature. 

Since the International Union of Pure and Applied 
Chemistry has recommended that thermodynamic data be 
given in SI units for a standard state pressure of 1 bar (105 

Pal, 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 AfH 0, but the standard entropy of an ideal 
gas is increased by R In(1.013 25) = 0.109 J K- I mol- I at 
any temperature and the standard Gibbs energy of forma­
tion is reduced by [RTln(1.013 25)]8, where 8 is the net in­
crease (1 -. n) in moles of gas in the formation reaction. II 

3.Estimation ·of'Thermodynamic·Properties 
of Alkylcyclopentanes and 

Alkylcyclohexanes Using the Benson 
Group Method 

The alkylcyclopentanes and alkylcyclohexanes involve 
the C-(Hh(C), C-(Hh(Ch, C-(H}(Ch, and C-(C)4 groups, 
ring corrections, cis corrections, and alkane gauche correc­
tions. 8,12,13 Cis corrections were applied to cyclopentanes be­
cause the rings were assumed to be planar, but they were not 
applied to the alkylcyclohexanes because the rings were as­
sumed to have the chair conformation. 

The calculation of alkane gauche corrections for alkyl. 
cyclohexanes has been discussed by O'Neal and Benson. 13 

They point out that in trans·l,4-dimethylcyclohexane the 
methyl groups can both be equatorial (the low-energy form) 
or both axial, when the ring is in the chair form; therefore, 
the methyl groups are both assumed to be axial. However, in 
cis-l,4-dimethylcyclohexane there must always be one axial 
methyl group. The difference between /l.fH O(29H) for ciS and 
trans-l,4-dimethylcyclohexane confirms the value of the al­
kane gauche correction of 3.35 kJ mol- 1 determined from 
other homologous series. Since an axial methyl group haa a 
gauche interaction with each of the two next nearest ring 
carbon atoms, cis-l,4-dimethylcyc1ohexane is expected to be 
2 X 3.35 = 6.70 kJ mol- 1 less stable than the trans isomer; 
the difference in ArHo obtained experimentally is 7.95 
kJ mol-I. The numbers of alkane gauche inter~ctions for the 
CSH16' C~18' and C1oH 2o alkylcyclohexanes were deter­
mined by examining each structure. 

Total symmetry numbers were determined following 
procedures described by Davies, Syverud, and Steiner,14 as­
suming the cyclopentane ring is fiat, and the cyc10hexane 

ring is in the chair form. Thus the total symmetry numbers of 
the alkylcyclohexanes are determined entirely by the num­
ber of methyl groups. Chiral substances were identified by 
ascertaining that they are not superimposable on their mir­
ror images. The computer programs used in making the Ben­
son calculations are described in the first paper in this se­
ries. 2 

The numbers of various groups, non-next-nearest 
neighbor corrections, ring corrections, total symmetry 
numbers, and numbers of optical isomers for all molecular 
species in an isomer group were arranged in a matrix. As a 
check this matrix was matrix multiplied by a matrix with 
columns giving the numbers of carbon atoms and hydrogen 
atoms associated with the Benson groups. Since this multi­
plication yields the numbers of carbon and hydrogen atoms 
in each molecule, it provides a check of the self-consistency 
of the assignments. 

Table 2 provides a comparison between the chemical 
thermodynamic properties of the alkylcyclopentanes calcu­
lated using the Benson method8 and those in Stull, Westrum, 
and Sinke.5 The differences between the literature and esti­
mated values at each temperature were squared, divided by 
the number of pairs of values, and the square root was taken. 
The root-mean-square deviations are less than about 1 
J K -I mol- I for the heat capacity, 5 J K -I mol- I for the 
entropy, 1 kJ mol- I for the enthalpy, and 3 kJ mol- I for the 
.Gibbs energy. This is a little better fit than for thealkenes4 

and not quite as good as for the alkylbenzenes.3 Table 10 
provides the same comparison for the alkylcyc1ohexanes. 
The root-mean-square deviations are less than about 1.5 
J K- 1 mol- 1 for the heat capacity, 1 J K- 1 mol- 1 for the 
enthalpy, 0.6 kJmol- 1 for the enthalpy, and 0.7 kJ mol- 1 

fur the Oibbs energy. Thus the fit is better than for the alkyl­
cyclopentanes. 

4. Calculation of Standard Thermodynamic 
Properties for Alkylcyclopentane and 

Alkylcyclohexane Isomer Groups 
The equations and procedures for calculating the var­

ious standard thermodynamic properties of isomer groups 
are described in the first paper in this series. The standard 
thermodynamic properties of the alkylcyc10pentane isomer 
groups through C9H 18 are given in Tables 3-8 in joules for a 
standard state pressure of 1 bar in the ideal gas state. The 
values calculated using the Benson method have been used 
to calculate the isomer group properties because of the excel­
lent fit of the literature data. The increments in the isomer 
group properties per carbon atom have been included in 
these tables to guide extrapolations to higher carbon 
numbers. 

Table 9 gives the equilibrium mole fractions r j of the 
individual species within the alkylcyclopentane isomer 
groups. The names of the substances follow IUP AC recom­
mendations, 15 except that the RS designations have not been 
used since they are very complicated to determine for these 
molecules. Insteadchiral molecules are indicated with aster­
isks. Some of the calculated equilibrium mole fractions are 
given to more significant figures than warranted by the aoou-

J. Phys. Chern. Ref. Data, Vol. 14, No.4, 1985 
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racy of the Ar G; values, but the tables are easier to read 
when they are printed this way, rather than in exponential 
notation. 

Tables 11-16 give the isomer group properties for the 
alkylcyc10hexanes through C lOH 20. The values calculated 
using the Benson method have been used to calculate the 
isomer group properties because of the excellent fit' of the 
literature data. The fact that the increments approach con­
stant values as the carbon number increases indicates that 
they are useful for extrapolations. 

Table 17 gives the calculated eqUilibrium mole frac­
tions r i of the individual species within the alkylcyclohexane 
isomer groups. 

5. Calculation of Standard Thermodynamic 
Properties for Combined Isomer Groups of 
Alkylcyclopentanes and Alkylcyclohexanes 

Since alkylcyclopentanesand alkylcyclohexanes of the 
same carbon number are isomers, the eqUilibrium mole frac­
tions of individual species in this combined group are a func­
tion only of temperature for the ideal gas state. Therefore, 
the standard Gibbs energy of formation of the combined iso­
mer group can be calculated by extending the summation in 
Eq. (1) over. species in both isomer. grQupsifthe standard 
Gibbs energy of formation of all the species are known. This 
method also allows the calculation of combined isomer 
group thermodynamic properties through C9H 18 by using 
appropriate equations for C ~(1), S °(1), and ArH °(1). In order 
to calculate the thermodynamic properties of the C lOH20 

combined isomer group it was necessary to estimate the 
properties of the C1Ji20 alkylcyc10pentane isomer group by 
adding the C9-C8 increment to the values of the C9H 18 iso­
mer group. The standard Gibbs energy of the C1oH20 com­
bined isomer group was calculated using. 

ArGO(I) 

= -RTln{exp[ - ArGO(C1Ji2o,cyc1opent)]IRT 

NI 

+ L exp[ - ArG;(C1oH2o,cyc1ohex)lRT]), (4) 
i=1 

where Il.rG O(ClOH 2o,cyclopent) is the estimated value for the 
C lOH20 cyclopentane isomer group. Tables 18-23 give the 
standard thermodynamic properties of the combined isomer 
groups. 

The calculated equilibrium mole fractions within the 
combined isomer groups are given in Table 24. Note that 
under the ClOH20 combined isomer group mole fractions, the 
alkylcyc10pentanes are grouped together as one isomer 
group because ArG; of individual species are not known. 
These are the equilibrium mole fractions that would be ex­
pected using a catalyst that equilibrates alkylcyclopentanes 
with alkylcyc10hexanes of the same carbon number. 

In the combined isomer group, the cyclohexanes pre­
dominate at high temperatures. 

J. Phys. Chem. Ref. Data, Vol. 14, No.4, 1985 

6. Standard Thermodynamic Properties of 
Individual Alkylcyclopentanes and 

Alkylcyclohexanes 
The values of C~, so, I::..rH 0, and I::..rG ° in the ideal gas 

state for all the alkylcyclopentane species through C9H 18 are 
given in Tables 25-28 in joules for a standard state pressure 
of 1 bar. The values for all the alkylcyclohexane species 
through C1oH20 are given in Tables 29-32. The values for 
chiral forms, indicated by asteriSks, are for the racemates. 

7. Discussion 
For both the alkylcyclopentanes and alkylcyclohexanes 

the differences in enthalpy between isomers is greater than 
the differences in entropy so that the equilibrium mole frac­
tions are more nearly equal at high temperatures. 

The tables for the combined alkylcyclopentane andal­
kylcyclohexane isomer group are of interest under condi­
tions where these isomer groups are equilibrated. To a first 
approximation this seems to be the case in the zeolite ZSM-5 
conversion of methanol to gasoline. 16.17 The alkenes are also 
isomers of the cyclopentanes and cyclohexanes of the same 
carbon number and could be included in combined tables. 

C';.; 

C;(I) 

8. Nomenclature 
= standard heat capacity at constant pres­

sure of isomer i, J·K~l mol- 1 

= standard heat capacity at constant pres­
sure of isomer group I, J K -1 mol- 1 

= standard Gibbs energy of formation of 
isomer i, kJ mol- 1 

= standard Gibbs energy of formation of 
isomer group I, kJ mol- 1 

HO(I,T) - HO(I,298.15 K) 
= standard enthalpy for 

isomer groups relative to isomer 
groups at 298. 15K, kJ mol- 1 

HO(I,T) -H.O(I,298.15 K) + ArH °(1,298. 15 K) 

s~ 
I 

TSN 

= standard enthalpy for isomer groups 
relative to elements at 298.15 K, 
kJmol- 1 

= standard enthalpy of formation of 
isomer i, kJ mol- 1 

= standard enthalpy of formation of 
isomer group I, kJ mol- 1 

= number of carbon atoms in a molecule 
= number of isomers in an isomer group 
= number of optical isomers 
= equilibrium mole fraction of species i in 

an isomer group 
= standard entropy of isomer i, 

J K- 1 mol- 1 

= standard entropy of isomer group I, 
J K:-l mol- 1 

= total symmetry number 
= mole fraction of isomer i within the 

isomer group 
= mole fraction of isomer group I 

in a mixture 



THERMODYNAMIC PROPERTIES OF ALKYL~YCLOPENTANES AND ALKYLCYCLOHEXANES 1111 

Table 2. Root mean square deviations between alkylcyclopentane thermodynamic 
properties from Stull. Westrum. and Sinke and from the Benson method 

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

Standard heat capacity at constant pressure in \.11K mol 

C5H10 1.15 1. 36 .94 1. 16 1. 39 .98 .87 1.07· .97 
C6H12 .41 1.<02 1.05 .27 .74 .89 .32 .32 ' .63 
C7H14 .36 .07 .45 .22 .12 .50 .24 .66 .93 

Standard entropy in J/K mol 

C5H10 2.22 .10 .43 4.33 6.67 ~45 1. 71 1.27 .33 
C6H12 .47 2.88 .41 .53 3.05 .53 1.60 5.31 .62 
C7H14 .75 4.53 .66 .66 3.16 .69 .66 3.20 .74 

Standard enthalpy of formation in kJ/mol 

C5H10 .11 .98 .54 .11 .97 .54 .22 .85 .60 
C6H12 .27 .75 .67 .31 .66 .75 .34 .61 .81 
C7H14 .37 .59 .85 .40 .59 .89 .41 .55 .92 

Standard Gibbs energy of formation in kJ/mol 

C5H10 .55 1.01 .57 1.41 2.98 .57 .47 1.36 .57 
C6H12 .04 2.19 .56 .01 2.49 .54 1.46 4.32 .51 
C7H14 .97 4.22 .48 .19 3.43 .45 .26 3.75 .43 

Table 3. Standard heat capacity at constant pressure for Table 4. Standard entropy for alkylcyclopentane isomer 
alkylcyclopentane isomer groups in J/K mol groups in J/K mol 

T/K C5H10 C6H12 C7H14 C8H16 C9H18 T/K C5H10 C6H12 C7H14 C8H16 C9H18 

298;15- . 87.81 104.09·· 135.99 163.13 230.43 298.15 292.25 339.59 378.43 413.20 438.13 
300.00 88.47 104.90 136.90 164.21 231.61 300.00 292.80 340.23 379.28 414.21 439.56 
400.00 122.36 146.63 183.95 219.93 281.81 400.00 322.98 376.24 425.21 469.22 513.62 
500.00 152.62 183.75 226.09 268.47 320.18 500.00 353.60 413.03 470.88 523.66 580.69 
600.00 179.24 216.27 262.80 309.39 356.74 600.00 383.84 449.47 515.43 576.33 642.32 
700.00 202.23 244.19 294.09 343.61 390.66 700.00 413.24 484.97 558.36 626.68 699.91 
800.00 221.58 267.50 320.04 371.77 420.23 BOO. 00 441. 55 519.15 599.38 674.46 754.06 
900.00 237.30 286.22 340.76 394.16 444.45 900.00 468.59 551. 78 638.32 719.60 805.01 

1000.00 249.38 300.33 356.28 410.88 462.82 1000.00 494.25 582.71 675.07 762.05 852.84 

Increments per car-bon atom Increments per carbon atom 

T/K C6-C5 C7-C6 C8-C7 C9-C8 T/K CG-C5 C7-C6 C8-C7 C9-CB 

298.15 16.28 31.90 27.14 67.29 296.15 47.33 38.85 34.77 24.93 
300.00 16.43 31.99 27.31 67.40 300.00 47.43 39.05 34.94 25.34 
400.00 24.26 25.'.:10 61.eo 41"l1"l.I"lO S~.26 4Q.Q7 -1-1.02 -1-1.-\0 
500.00 31.13 42.37 51. 72 500.00 59.43 57.85 52.78 57.03 
600.00 37.03 46.59 47.35 600.00 65.64 65.95 60.91 65.99 
700.00 41.96 49.53 47.05 700.00 71.73 73.39 68.32 73.23 
BOO.OO 45.92 51.73 48.46 800.00 77.60 80.23 75.08 79.59 
900.00 48.92 900.00 83.19 86.54 81.28 85.40 

1000.00 !:)O.90 1000.00 88.4t> 92.;H 86.97 90.79 
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Table 5. Standard enthalpy of formation for Table 7. Standard enthalpy for alkylcyclopentane isomer 
alkylcyclopentane isomer groups in kv/mol groups relative to the isomer group at 

298. j5 K in kv/mol 

T/K C5H10 C6H12 C7H14 C8H16 C9H18 
11K C5H10 C6H12 C7H14 CBH16 C9H18 

298.15 -76.78 -102.59 -136.95 -164.14 -195.31 
300.00 -76.97 -102.83 -137.20 -164.41 -195.52 298.15 .00 .00 .00 .00 .00 
400.00 -86.08 -113.83 -148.68 -176.65 -205.09 300.00 .16 .19 .25 .30 4~ 
500.00 -93.58 -122.81 -157.92 -186.21 -213.26 400.00 10.67 12.73 16.24 19.46 26.18 
600.00 -99.51 129.83 -165.00 -193.34 -219.99 500.00 24.43 29.27 36.76 43.91 56.27 
700.00 -103.94 135.01 -170.06 198.29 -224.96 600.00 41.03 49.28 61.22 72.B3 90.09 
BOO.OO -107.11 -13B.66 -173.46 -20t. 50 -22B.28 700.00 60.16 72.37 89.14 105.57 127.53 
900.00 -109.20 -141.01 -175.47 -203.26 -230.11 800.00 81.36 97.97 119.86 141. 35 16B.08 

1000.00 -110.42 -142.35 -176.39 -203.89 -230.75 .900.00 104.33 125.68 152.94 179.69 211.35 
1000.00 128.74 155.11 187.90 220.07 256.85 

Increments per carbon atom 
Increments per carbon atom 

T/K C6-C5 C7-C6 CB-C7 C9-CB 
TIK C6-C5 C7-CG CB-C7 C9-C8 

298.15 -25.82 -34.36 -27.19 -31.17 
~oo.oo -:25.9G -34.37 -27.21 01.11 :log. is .00 .00 .00 .00 
400.00 -27.75 -34.85 -27.97 -28.44 300.00 .03 .OG .05 .12 
500.00 -29.23 -35.11 -28.29 -27.05 400.00 2.06 3.51 3.22 6.72 
600.00 -30.32 -35.17 -28.33 -26.66 500.00 4.83 7.49 7.15 12.36 
700.00 -31.07 -35.05 -28.23 -26.67 600.00 8.25 11.94 11.61 17.26 
800.00 -31. 55 -34.80 -28.04 -26.78 700.00 12.21 16.77 16.43 21.96 
1:I00.UU -31.81 -34.46 -27.79 -26.85 SOO.OO 16.61 21.90 21.49 26.73 

1000.00 -31.93 -34.05 -21.50 -26.86 900.00 21.36 27.25 26.75 31.66 
1000.00 26.37 79 

Table 6. Standard Gibbs energy of formation for Table 8. Standard enthalpy for alkylcyclopentane isomer 
aJkylcyclopentanefsClmer groups in k!.l/mol groups. relative to the elements at 298.15 K 

in k!.l/mol 

11K C5H10 C6H12 C7H14 C8H16 C9H18 
11K C5H10 C6H12 C7H14 CBH16 C9H1S 

298.15 39.41 40.15 34.87 37.98 40.05 
300.00 40.12 41.02 35.92 39.21 41.49 298.15 -76.78 -102.59 -136.95 -164.14 -195.31 
400.00 80.59 90.71 95.45 109.05 122.02 300.00 -76.61 -102.40 -136.70 -163.84 -194.88 
500.00 123.16 142.92 157.59 181.62 204.76 400.00 -66.10 -89.86 -120.71 -144.68 -169.13 
600.00 167.06 196.73 221.36 255.86 288.98 500.00 -52.34 -73.32 -100.19 -120.23 -139.04 
700.00 211. 89 251.62 286.21 331.18 374.27 600.00 -35.74 -53.31 -75.73 -91. 31 -105.22 
BOO. 00 257.19 307.07· 351.59 406.99 460.05· 700.00 -16.62 -30.23 -47.82 -58.58 -67.78 
900.00 302.89 362.97 417.39 483.21 546.26 800.00 4.58 -4.62 -17.09 -22.79 -27.23 

1000.00 348.78 419.09 483.37 559.58 632.63 900.00 27.55 23.09 15.98 15.54 16.04 
1000.00 51.97 52.52 50.95 55.92 61.54 

Increments per carbon atom 
Increments per carbon atom 

T/K CG-C5 C7-CG CS-C1 C9-C8 
T/K C6-C5 C7-C6 CS-C7 C9-cr 

298.15 .74 -5.28 3.11 2.01 
300.00 .90 -5.10 3.29 2.27 298.15 -25.82 -34.36 -27.19 -31.1 
400.00 10.12 4.74 13.60 12.97 300.00 -25.79 -34.30 -27.14 -31.1 
500.00 19.77 14.67 24.03 23.14 400.00 -23.75 -30.85 -23.97 -24. 
600.00 29.67 24.63 34.50 33.13 500.00 -20.96 -26.87 -20.04 -18, 
700.00 39.74 34.59 44.97 43.09 600.00 -17.57 -22.42 -15.58 -13 J 
800.00 49.88 44.52 55.40 53.06 700.00 -13.61 -17.59 -10.76 -9 .) 

900.00 60.08 54.42 65.82 63.05 800.00 -9.21 -12.47 -5.70 4 
1000.00 70.30 64.28 76.22 73.04 -4. -7.11 -.44 50 

-1.57 4.97 ... 62 
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Table 9. Equilibrium mole fractions within alkylcyclopentane isomer groups 

T/K 298.15 300 400 500 600 700 800 900 1000 

C5H10 cyclopentane 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

C6H12 methylcyclopentane 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

C7H14 ethyl .0059 .0061 I .0218 .0458 .0739 .1024 .1296 .1545 .1768 
1.2-dimethyl. trans* .2581 .2582 .2577 .2511 .2425 .2337 .2253 .2178 .2110 
1.2-d1methyl. cis .0477 .0482 .0715 .08S8 .0939 .0983 .1003 .1011 .101' 
1.3-dimethyl. trans* .2581 .2582 .2577 .2511 .2425 .2337 .2253 .2178 .2110 
1. 3-dimethyl, cis .2581 .2582 .2577 .2511 .2425 .2337 .2253 .2178 .2110 
1,1-d1methyl .1722 .1711 .1335 .1152 .1048 .0983 .0941 .0912 .0891 

C8H16 1,1.2-trimethyl* .1793 .1788 .1519 .1286 .1103 .0966 .0863 .0786 .0726 
1-ethyl-2-methyl. .0031 .0032 .0124 .0256 .0389 .0503 .0595 .0666 .0720 
1-ethyl-3-methyl, c1s* .0166 .0170 .0447 .0748 .1004 .1197 .1336 .1434 .1503 
1-ethyl-3-methyl, trans* .0166 .0170 .0447 .0748 .1004 .1197 .1336 .1434 .1503 
1-ethyl-1-methyl .0029 .0029 .0085 .0153 .0222 .0283 .0337 .0384 .0424 
isopropyl .0021 .0022 .0082 .0167 .. 0257 .0337 .0404 .0458 .0502 
n-propyl .0007 .0008 .0052 .0153 .0299 .0466 .0635 .0795 .0942 
1-2-3-trimethyl, Cis cis .0124 .0126 .0203 .0239 .0247 .0241 .0230 .0218 .0206 
1-2-3-trimethyl. trans trans* .1344 .1349 .1466 .1401 .1276 .1148 .1034 .0938 .0859 
1.2.3-trimethyl. cis cis .3633 .3609 .2644 .2049 .1647 .1365 .1161 .1011 .0897 
1.2.4-trimethyl. cis cis .0672 .0674 .0733 .0700 .0638 .0574 .0517 .0469 .0430 
1.2.4-trimethyl. cis trans .0672 .0674 .0733 .0700 .0638 .0574 .0517 .0469 .0430 
1.2.4-trimethyl, trans trans* .1344 .1349 .1466 .1401 .1276 .1148 .1034 .0938 .0859 

C9H18 n":butyl .0001 .0001 .0010 .0041 .0092 .0154 .0219 .0283 .0342 
1-propyl-2-methyl, cis* .0002 .0003 .0024 .0069 .0120 .0166 .0205 .0236 .0262 
1-propyl-2-methyl, trans* .0013 .0014 .0088 .0201 .0309 .0395 .0460 .0509 .0546 
1-propyl-3-methyl, cis* .0013 .0014 .0088 .0201 .0309 .0395 .0460 .0509 .0546 
1-propyl-3-methyl. trans* .0013 .0014 .0088 .0201 .0309 .0395 .0460 .0509 .0546 
1-propyl-i-methyl .0002 .0002 .0017 .0041 .0068 .0093 .0116 .0136 .0154 
1.2-diethyl, cis .0000 .0000 .0004 .0015 .0031 .0047 .0062 .0076 .0088 
1.2-d1ethyl. trans* .0002 .0002 .0016 .0045 .0079 .0111 .0139 .0163 .0183 
1,3-diethyl, c1s* .0003 .0004 .0032 .0090 .0158 .0222 .02"78 .0326 .0365 
1,3-diethyl. trans* .0002 .0002 .0016 .0045 .0079 .0111 .0139 .0163 .0183 
1,1-diethyl .0000 .0000 .0001 .0004 .0009 .0015 .0021 .0028 .0034 
1-ethyl-1,2-dimethyl, cis* .0010 .0010 .0040 .0069 .0089 .0101 .0109 .0114 .0118 
1-ethyl-1,2-dimethyl, trans* .0010 .0010 .0040 .0069 .0089 .0101 .0109 .0114 .0118 
i-ethyl. -2, 2-qimethyl * .0038 .. 0039 .0109. .0155 .0173 .0179 .0180 .0178 .0176 
1-ethyl-2,3-dimethyl, cis cis* .0005 .0006 .0029 .0058 .0078 .0090 .0096 .0099 .0100 
1-ethyl-2.3-dimethyl. trans trans" .0028 .0029 .0105 .0168 .0201 .0213 .0215 .0213 .0209 
1-ethyl-2,3-dimethyl, trans cis* .0153 .0158 .0380 .0493 .0518 .0507 .0484 .0459 .0436 
1-ethyl-2.3-dimethyl, cis trans* .0028 .0029 .0105 .0168 .0201 .0213 .0215 .0213 .0209 
1-ethYL-2,4-dtmethyl. cis cis* .0028 .0029 .0105 .0168 .0201 .0213 .0215 .0213 .0209 
1-ethyl-2,4-d1methyl, trans cis* .0153 .0158 .0380 .0493 .0518 .0507 .0484 .0459 .0436 
1-ethyl-2,4-dimethyl, cis trans* .0028 .0029 .0105 .0168 .0201 .0213 .0215 .0213 .0209 
1-ethyl-2.4-dimethyl, trans cis* .0153 .0158 .0380 .0493 .0518 .0507 .0484 .0459 .0436 
1-ethyl-f,5-dimethyl, cis cis .0003 .0003 .0015 .0029 .0039 .0045 .0048 .0049 .0050 
1-etnyl-1,5-d1methyl. c1s trans. .0028 .0029 .010:5 .0168 .0201 .0213 .021:5 .0213 .0209 
1-ethyl-1,5-dimethyl, trans trans* .0153 .0158 .0380 .0493 .0518 .0507 .0484 .0459 .0436 
1-ethyl-3.3-dimethyl~ .0204 .0209 .0394 .0452 .0448 .0426 .0404 .0384 .0368 
1-ethyl-3.4-dimethyl. cis cis .0014 .0015 .0053 .0084 .0100 .0107 .0108 .0107 .0104 
1-ethyl-3,4-dimethyl, trans cis* .0153 .0158 .0380 .0493 .0518 .0507 .0484 .0459 .0436 
1-ethyl-3.4-dimethyl. trans trans'" .0028 .0029 .0105 .0168 .0201 .0213 .0215 .0213 .0209 
1,2,3,4-tetramethyl, cis cis cis .0021 .0022 .0048 .0054 .0049 .0043 .0031 .0032 .0029 
1.2,3,4-tetramethyl, trans trans trans* .0230 .0234 .0346 .0315 .0255 .0204 .0167 .0139 .0119 
i,2,3.4-tetramethyl. trans cis cis* .1242 .1251 .1247 .0922 .0659 .0486 .0374 .0300 .0249 
1,2,3,4~tetramethyl, cis trans trans* .0115 .0117 .0173 .0158 .0128 .0102 .0083 .0070 .0060 
1.2.3~4-tetramethyl, trans trans cis ~OG21 .0625 .0624 .0461 .0329 .0243 .0187 .0150 .0125 
1, 1,2,2- tetl'Clmethyl .0019 .0019 .0020 .0023 .001& .001':5 .0013 .0011 .0010 
1,1,3.3-tetramethyl .2990 .2940 .1207 .0568 .0318 .0205 .0147 .0113 .0093 
1.2,3,4-tetramethyl, trans cis trans* .3359 .3347 .2249 .1349 .0850 .0578 .0421 .0324 .0260 
isobutyl .0002 .0002 .0016 .0045 .0079 .0111 .0139 .0163 .0183 
1-methylpropyl .0000 .0000 .0006 .0020 .0040 .0062 .0084 .0104 .0122 
1,1-d1methylethyl .0001 .0001 .0003 .0007 .0010 .0013 .0015 .0017 .0018 
1-1sopropyl-2-methyl, cis* .0007 .0008 .0039 .0075 .0103 .0120 .0130 .0136 .0140 
1-1sopropyl-2-methyl. trans ... .0040 .0041 .0139 .0220 .0265 .0285 .0293 .0294 .0291 
1-isopropyl-3-methyl. cis* .0040 .0041 .0139 .0220 .0265 .0285 .0293 .0294 .0291 
1-isopropyl-3-methyl. trans* .0040 .0041 .0139 .0220 .0265 .0285 .0293 .0294 .0291 

J. Phys. Chem. Ref. Data, Vol. 14, No.4, 1985 



1114 R. A. ALBERTY ANQ Y. S. HA 

Table 10. Root mean square deviations between alkylcyclohexane thermodynamic 
properties from Stull. Westrum. and Sinke and from the Benson method 

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

Standard heat capacity at constant pressure in J/K mol 

C6H12 1.67 .04 .55 1.69 .03 .55 1.68 .01 .64 
C7H14 1. 18 .29 .S9 .89 .26 .64 .84 .01 .47 
C8H16 .86 .22 .44 .77 .24 .38 .40 .14 .51 

Standard entropy in J/K mol 

C6H12 .90 .00 .79 .S9 .01 .79 .40 .01 .69 
C7H14 .08 .04 .66 .11 .08 .68 .24 .11 .69 
CBH16 .35 .09 .67 .45 .06 .65 .52 .05 .64 

Standard enthalpy of formation in kJ/mol 

C6H12 .15 .24 .45 .15 .24 .45 .03 .24 .46 
C7H14 .16 .23 .4B .26 .20 .51 .35 .18 .54 
C8H16 .44 .20 .56 '.53 .22 .57 .58 .23 .58 

Standard Gibbs energy of formation in kJ/mol 

C6H12 .11 .24 .45 .12 .24 .45 .19 .24 .47 
C7H14 .21 .24 .50 .20 .25 .52 .19 .26 ,55 
CBH16 .15 .27 .58 .11 .28 .62 .27 ,66 

Table 11. Standard heat capacity at constant pressure for Table 12. Standard entropy for alkylcyclohexane isomer 
alkylcylohexane isomer groups 1n J/K mol groups in v/K mol 

TIK C6H12 C7H14 C8H16 C9H1B C10H20 T/K C6H12 C7H14 CSH16 C9H18 C10H20 

298.15 - 113.24 135.17 165;21-- '205.20 234.76 298.15 294.59' 343.44 381.51 -416.86 454.19 
300.00 114.08 136.14 166.31 206.41 236.21 300.00 295.29 344.27 382.53 418.13 455.64 
400.00 156.89 185.61 222.23 265.24 303.79 400.00 334.08 390.34 438.21 485.86 533.31 
500.00 195.19 229.78 271.26 315.26 357.69 500.00 373.29 436.60 493; 19 550.54 607.05 
600.00 228.96 268.62 314.02 359.57 404.64 600.00 411.93 482.01 546.52 612.02 676.50 
7.00.00 258.21 302.16 350.78 398.39 445.95 700,00 449.4B 526.01 597.76 670.43 742.06 
800.00 282.93 330.38 381.62 431.39 481. 27 800.00 485.62 568.26 646.68 725.85 803.98 
900.00 303.14 353.29 406.55 458.26 510.11 900.00 520.16 608.54 693.13 778.28 862.40 

1000.00 318.82 370.89 425.55 478.79 532.12 1000.00 552.95 646.72 737.00 827.68 917.34 

Increments per carbon atom. Increments per carbon atom 

TIK C7-C6 C8-C7 . C9-C8 C10-C9 T/K C7-C6 C8-C7 C9-C8 '. C 10-C9 

298.15 21.93 30.03 39.99 29.57 298.15 48.85 38.07 35.35 37.32 
300.00 22.06 30.17 40.10 29.79 300.00 48.98 38.26 35.60 37.51 
400_00 :::!9.72 36.62 43.01 30.55 400.00 56.26 47.S7 47.65 47.44 
500.00 34.59 41.49 43.99 42.44 500.00 63.31 56.58 57.35 56.51 
600.00 39.67 45.40 45.54 45.07 600.00 70.08 64.51 65.50 64.49 
700.00 43.95 48.62 47.61 47.56 700.00 76.53 71.75 72.67 71.62 
800.00 47.45 51.24 49.77 49.8B 800.00 82.63 78.42 79.17 7B.13 
900.00 50.16 53.26 51. 71 51.85 900.00 88.39 84.58 85.15 84.12 

100u.UU 52.07 54.66 53.24 53.33 1000.00 93.78 90.27 90.68 89.66 
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Table 13. Standard enthalpy of formation for Table 15. Standard enthalpy for alkylcyclohexane isomer 
alkylcyclohexane isomer groups in kJ/mol groups relative to the isomer group 

at 298.15 K 1n kJ/mol 

T/K C6H12 C7H14 C8H16 C9H18 C1OH20 
T/K C6H12 C7H14 C8H1G C9HfB C1OH20 

298.15 -123.76 -153.76 -182.53 -209.20 -234.98 
300.00 -123.98 -154.01 -182.79 -209.46 -235.26 298.15 .00 .00 .00 .00 .00 
400.00 -134.02 -165.44 -194.80 -221.21 -247.47 300.00 .21 .25 .31 .38 .43 
500.00 -141.90 -174.41 -204.11 -230.43 -256.88 400.00 13.72 16.30 19.70 23.95 27.47 
600.00 -147.72 -181.02 • -210.88 -237.23 -263.81 500.'00 31.34 37.08 44.39 53 .. 00 60.58 
700.00 -151.57 -185.38 -215.24 -241.65 -268.31 600.00 52.56 62.02 73.67 86.74 98.70 
800.00 -153.74 -187.86 -217.60 -244.02 -270.68 700.00 76.98 90.63 106.99 124.72 141.32 
900.00 -154.48 -188.72 -218.24 -244.60 -271.18 800.00 104.05 122.27 143.64 166.23 . 187.69 

1000.00 -154.04 -188.29 -217.53 -243.74 -270.18 900.00 133.39 156.49 183.08 210.75 237.31 
1000.00 164.58 192.82 224.82 257.75 289.57 

Increments per carbon atom 
Increments per carbon atom 

T/K C7-C6 CB-C7 C9-C8 ClO-C9 
T/K C7-C6 C8-C7 C9-C8 C10-C9 

298.15 -30.00 -2B.76 -26.67 -25.79 
300.00 -30.03 -28.78 -26.67 -25.80 298.15 .00 .00 .00 .00 
400.00 -31.42 -2~.36 -26.41 -26.26 3UU.00 .04 .06 .07 .05 
500.00 -32.50 -29.70 -26.32 -26.45 400~00 2.57 3.40 4.26 3.52 
600.00 -33.30 -29.86 -26.36 -26.58 500.00 5.74 7.31 B.60 7.58 
700.00 -33.82 -29.86 -26.41 -26.66 600.00 9.46 11.66 13.07 11.96 
BOO. 00 -34.12 -29.74 -26.42 -26.66 700.00 13.65 16.37 17.73 16.59 
900.00 -34.24 -29.52 -26.35 -26.58 800.00 18.22 21.36 22.59 21.46 

1000.00 -34.24 -29.24 -26.22 -26.44 900.00 23.11 26.59 27.67 26.55 
1000.00 28.23 32.00 32.93 31.83 

Table 14. Standard Gibbs energy of format1on for Table 16. Standard enthalpy for alkylcyclohexane isomer 
alkylcyclohexane isomer groups In kJ/mol groups relative to the elements at 298.15 K 

in kJ/mol 

11K C6H12 C7H14 C8H16 C9H18 C10H20 
T/K C6H12 C7H14 C8H16 C9H18 C10H20 

298.15 32.39 28.50 29.05 32.50 36.25 
300.00 33.35 29.61 30.34 33.98 37.91 29B.15 -123.76 -153.76 -182.53 -209.20 -234.98 
400.00 87.39 92.64 103.31 117.01 130.94 300.00 -123.55 -153.51 -182.22 -208.82 -234.55 
500.00 143.70 158.24 178.96 202.67 226.67 400.00 -110.04 -137.46 -162.83 -185.24 -207.51 
600.00 201.37 226.40 256.21 289.92 324.03 500.00 -92.42 -116.68 -138.13 -156.20 -174.41 
700.00 259.91 293.54 334.47 378.21 422.44 600.00 -71.20 -91.75 -108.85 -122.46 -136.28 
800.00 318.81 362.09 413.12 466.87 521.22 700.00 -46.78 -63.13 -75.53 -84.48 -93.67 
900.00 377.96 430.94 492.05 555.83 620.30 800.00 -19.71 -31.49 -38.89 -42.97 -47.29 

1000.00 437.15 499.82 571.00 644.79 719.38 900.00 9.62 2.73 .56 1.55 2.32 
1000.00 40.82 39.05 42.29 48.55 54.59 

Increments per carbon atom 
Increments per carbon atom 

T/K C7-C6 C8-C7 C9-C8 C10-C9 
T/K C7-C6 CS-C7 C9-Ce CfO-C9 

298.15 -3.90 .55 3.45 3.75 
300.00 -3.74 .73 3.64 3.93 298.15 -30.00 -28.76 -26.67 -25.79 
400.00 5.25 10.67 13.70 13.93 300.00 -29.96 -28.71 -26.60 -25.73 
500.00 14.55 20.71 23.71 24.00 400.00 -27.43 -25.36 -22.42 -22.27 
600.00 24.03 30.81 33.72 34.10 500.00 -24.26 -21.45 -18.07 -18.20 
700.00 33.63 40.93 43.74 44.23 600.00 -20.54 -17.11 -13.60 -13.83 
800.00 43.28 51.03 53.75 54.35 700.00 -16.35 -12.40 -8.94 -9.19 
900.00 52.97 61.12 63.78 64.47 800.00 -11.78 -7.40 -4.08 -4.32 

1000.00 62.67 71. 18 73.79 74.59 900.00 -6.S9 -2.17 1.00 .77 
1000.00 -1.76 3.24 6.26 6.04 
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Table 17. Equilibrium mole fractions within alkylcyc\ohexane isomer groups 

T/K 

C6H12 cyclohexane 

C7H14 methylcyclohexane 

C8H16 ethyl 

C9H18 

C10H20 

1,1-dimethyl 
1,2-dimethyl, trans* 
1,2-dimethyl, cis 
1,3-dimethyl, cis 
1 ,3-dimethyl , trans. 
l,4-01me.nyl, C1S 
1,4-dimethyl, trans 

n-propyl 
1-ethyl-1-methyl 
1-ethyl-2-methyl, cis* 
1-ethyl-2-methyl, trans* 
1-ethyl-3-methyl, cis* 
1-ethyl-3-methyl, trans* 
1-ethyl-4-methyl, cis* 
1-ethyl-4-methyl, trans* 
1,2,3 trimethyl, ci~ Ci5 
l,2,3-trimethyl, trans trans* 
1,2,3-trimethyl, trans cis 
1,2.4-trimethyl, cis cis* 
1,2,4-trimethyl, trans trans* 
1,2,4-trimethyl,trans cis* 
1,2,4-trlmethyl, cis trans. 
1,3,5-trimethyl, ciS cis 
1,3,5-trimethyl, cis t.rans 
1,l,2-trimethyl* 
isopropyl 

n-butyl 
l,1-dimethyl ethyl 
1-methyl propyl* 
isobutyl 
1-propyl-1-methyl 
"-isopropyl-1-methyl 
:,1-dlethyl 
f, 2-diethyl, trans* 
1,2-dlethyl, cis 
1,3-diethyl, trans* 
1.~-diP+hyl. r.is 
1,4-diethyl, trans 
1,1,2,2-tetramethyl 
1,1,3,3-tetramethyl 
1.1,4,4-tetramethyl 
1-propyl-2-methyl, trans* 
1-propyl-2-methyl, cis* 
1-propyl-3-methyl, trans. 
1-propyl-3-methyl. cis* 
1-propyl-4~methyl, cis 
1-propyl-4-methyl, trans 
1-i~opropyl-2-mQthyl. tran~* 

1-1sopropyl-2-methyl. cis* 
1-isopropyl-3-methyl. trans. 
1-isopropyl-3-methyl, cis* 
1-isopropyl-4-methyl, trans 
1-isopropyl-4-methyl, ciS 
1-ethyl-1,2-dimethyl, trans* 
1-ethyl-1,2-dimethyl, cis* 
1-ethyl-1,3-dimethyl, trans* 
1-ethyl-1,3-methyl, cis* 
1-ethyl-1.4-dimethyl, trans 
1-ethyl-1.4-dimethyl, cis 
1-ethyl-2.2-dimethyl* 
1-ethyl-3,3-d1methyl* 
1-ethyl-4.4-dimethyl 
1-ethyl-2.3-d1methyl. cis cis* 
1-ethyl-2,3-dimethyl, cis trans* 
1-etnyl-2,3-o1me.nyl, .rans C1S~ 
1-ethyl-2,3-dimethyl, trans trans* 
1-ethyl-3,4-dimethyl. cis cis* 
1-ethyl-3.4-dimethyl. trans cis* 
1-ethyl-3,4-dimethyl. cis tranS* 
1-ethyl-3.4-dimethyl. trans trans* 
1-ethyl-3.5-dimethyl, cis cis 
1-ethyl-3.5-dimethyl, trans cis* 
1-ethyl-3.5-dimethyl, trans trans 
1-ethyl-2,4-dimethyl, cis cis* 
1-ethyl-2,4-dimethyl, trans trans* 
1-e~hy12,4-dime~hyl, ci~ tron~+ 

1-ethyl-2,4-dimethyl, trans cis* 
1-ethyl-2,5-dimethyl, ciS cis* 
1-ethyl-2.5-dimethyl~ cis trans* 
1-ethyl-2.5-dimethyl, trans trans* 
1-ethyl-2.5-dimethyl, trans cis* 
1-ethyl-2.6-di,methyl, ciS cis 
1-ethyl-2,6-dimethyl, trans cis* 
1-ethyl-2.6-dimethyl, trans trans 
1,1,2.3-tetramethyl. cis* 
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298 300 400 500 600 700 800 900 1000 

1. 0000 1. 0000 1. 0000 I. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 

1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

.0114 

.0225 

.1299 

.0337 

.5013 

.0337 

.Ulb~ 

.2507 

.0016 

.0004 

.0006 

.0096 

.0369 

.0025 

.0025 

.0369 

.0037 

.0073 

.0544 

.0282 

.4199 

.0282 

.0282 

.2700 

.0544 

.0098 

.0048 

.0003 

.0003 

.0015 

.0008 

.0001 

.0008 

.0000 

.0002 

.0001 

.0001 
0008 

.0004 

.0001 

.0059 

.0030 

.0004 

.0001 

.0004 

.0059 

.0002 

.0030 

.0001 

.0000 

.0000 

.0005 

.0003 

.0000 

.0001 

.0001 

.0016 

.0016 

.0008 

.0008 

.0016 

.0060 
.. 0030 

.0003 

.0012 

.004::! 

.0012 

.0012 

.0175 

.0012 

.0012 

.0337 

.0045 

.0023 

.0012 

.0175 

.0012 

.0012 

.0012 

.0012 

.0012 

.0175 

.0002 

.0045 

.0001 

.0267 

.0118 

.0226 

.1306 

.0341 

.4998 

.0341 

.un 1 

.2499 

.0017 

.0004 

.0007 

.0099 

.0377 

.0026 

.0026 

.0377 

.0037 

.0075 

.0547 

.0286 

.4186 

.0286 

.0286 

.2670 

.0547 

.0099 

.0049 

.0003 

.0003 

.0016 

.0008 

.0001 

.0008 

.0000 

.0002 

.0001 

.0001 

.0008 

.0004 

.0001 

.0059 

.0030 

.0004 

.0001 

.0004 

.0061 

.0002 

.0031 

.0001 

.0000 

.0000 

.0005 

.0003 

.0000 

.0001 

.0001 

.0016 

.0016 

.0008 

.0008 

.0016 

.0062 

.0031 

.0003 

.0012 

.0040 

.0012 

.0012 

.0178 

.0012 

.0012 
,0340 
.0046 
.0023 
.0012 
.0178 
.0012 
.0012 
.0012 
.0012 
.0012 
.0178 
.0002 
.0046 
.0001 
.0268 

.0359 

.0294 

.1553 

.0568 

.4249 

.0568 
.0264 
.2125 

.0088 

.0019 

.0037 

.0278 

. 0761 

.0102 

.0102 

.0761 

.0080 

.0161 

.0601 

.0439 

.3288 

.0439 

.0439 

.1499 

.0601 

.0166 

.0139 

.0023 

.0007 

.0073 

.0036 

.0005 

.0022 

.0000 

.0013 

.0005 

.0005 

.0036 

.0018 

.0002 

.0049 

.0024 

.0027 

.0010 

.0027 

.0200 

.0013 

.0100 

.0009 

.0001 

.0003 

.0024 

.0012 

.0002 

.0006 

.0006 

.0044 

.0044 

.0022 

.0022 

. 0044 

.0119 

.0060 

.0015 

.0042 

.011::! 

.0042 

.0042 

.0315 

.0042 

.0042 

.0432 

.0115 

.0058 

.0042 

.0315 

.0042 

.0042 

.0042 

.0042 

.0042 
.0315 
.0008 
.0115 
.0006 
.0283 

.0671 

.0337' 

.1643 

.0734 

.3675 

.0734 
.U3tH 
.1838 

.0207 

.0042 

.0091 

.0453 

.1014 

.0203 

.0203 

.1014 

.0111 

.0222 

.0555 

.0496 

.2484 

.0496 

.0496 

.0926 

.0555 

.0204 

.0227 

.0069 

.0011 
.. 0150 

.0075 

.0014 

.0034 
... 0001 

.0034 

.0015 

.0015 

.0075 

.0038 

.0003 

.0038 

.0019 

.0067 

.0030 

.0067 

.0336 

.0034 

.0168 

.0022 

.0004 

.0010 

.0050 

.0025 

.0005 

.0013 

.0013 

.0067 

.0067 

.0034 
·0034 
.0067 
.0151 
.0075 
.0033 
.0073 
.0164 
.0073 
.0073 
.0368 
.0073 
.0073 
.0411 
.0164 
.0082 
.0073 
.0368 
.0073 
.0073 
.0073 
.0073 
.0073 
.0368 
.0016 
.0164 
.0015 
.0248 

.0988 

.0366 

.1659 

.0848 

.3244 

.0848 

.0424 

.1622 

.0342 

.0066 

.0153 

.0587 

.1148 . 

.0300 

.0300 

.1148 

.0129 

.0257 

.0493 

.0504 

.1927 

.0504 

.0504 

.0628 

.0493 

.0223 
.0294 

.0128 

.0014 

.0220 

.01tO 

.0025 

.0042 

.0003 

.0056 

.0029 

.0029 

.0110 

.0055 

.0004 

.0030 

.0015 

.0112 

.0057 

.0112 

.0429 

.0056 

.0215 

.00:l7 

.0010 

.0019 

.0073 

.0037 

. 00 to 

.0022 

.0022 

.0083 

.0083 

.0042 

.0042 

.0083 

.0163 

.0081 

.0049 

.0096 

.0186 

.0096 

.0096 

.0368 

.0096 

.0096 

.0360 

.0188 

.0094 

.0096 

.0368 

.0090 

.0096 

.0096 

.0096 

.0096 

.0368 

.0025 

.0188 

.0025 

.0210 

.1280 

.0389 

.1642 

.0924 

.2919 

.0924 
.0402 
.1460 

.0472 

.0091 

.0216 

.0681 

.1211 

.0383 

.0383 

.1211 

.0138 

.0277 

.0437 

.0492 

.1554 

.0492 

.0492 

.0460 

.0437 

.0233 

.0341 

.0189 

.0016 

.0273 

.0137 

.0036 

.0047 

.0006 

.0077 

.0043 

.0043 

.0137 

.0068 

.0004 

.0025 

.0013 

.0154 

.0086 

.0154 

.0485 

.0071 

.0243 

.0051 

.0016 

.0029 

.0091 

.0046 

.0014 

.0030 

.0030 

.0093 

.0093 

.0047 

.0047 

.0093 

.0166 

.0083 

.0062 

.0111 

.0197 

.0111 

.0111 

.0350 

.0111 

.0111 

.0311 

.0197 

.0099 

.0111 

.0350 

.0111 

.0111 

.0111 

.0111 

.0111 

.0350 

.0031 

.0197 

.0035 

.0180 

.1535 

.0407 

.1614 

.0976 

.2669 

.0976 
.U486 
.1335 

.0587 

.0114 

.0273 

.0747 

.1235 

.0451 

.0451 

.1235 

.0143 

.0287 

.0392 

.0474 

.1298 

.0474 

.0474 

.0358 

.0392 

.0239 

.0313 

.0246 

.0017 

.0312 

.0156 

.0048 

.0050 

.0009 

.0094 

.0057 

.0057 

.0156 

.0078 

.0005 

.0022 

.0011 

.0189 

.0114 

.0189 

.0517 

.0094 

.0258 

.0063 

.0023 

.0038 

.0104 

.0052 

.0019 

.0037 

.0037 

.0100 

.0100 

.0050 

.0050 

.0tOo 

.0166 

.0083 

.0073 

.0120 

.0198 

.0120 

.0120 

.0328 

.0120 

.0120 

.0271 

.0198 

.0099 

.0120 

.0328 

.0120 

.0120 

.0120 

.0120 

.0120 

.0328 

.0036 

.0198 

.0044 

.0158 

.1755 

.0423 

.1582 

.1011 

.2474 

.1011 

.0506 

.1237 

.0687 

.0136 

.0324 

.0792 

.1239 

.0506 

.0506 

.1239 

.0146 

.0292 

.0357 

.0457 

.1117 

.0457 

.0457 

.0291 

.0357 

.0244 

.0396 

.0295 

.0018 

.0341 

.0170 
;0058 
.0053 
.0012 
.0109 
.0070 
.0070 
.0170 
.0085 
.0005 
.0020 
.0010 
.0218 
.0139 
.0218 
.0533 
.0109 
.0266 
.0073 
.0030 
.0046 
.0114 
.0057 
.0023 
.0043 
.0043 
.0105 
.0105 
.0053 
.0053 
.0105 . 
.0164 
.0082 
.0080 
.0125 
.0196 
.0125 
.0125 
.0307 
.0125 
.0125 
.0240 
.0196 
:0098 
.0125 
.0307 
.0125 
.0125 
.0125 
.0125 
.0125 
.0307 
.0040 
.0196 
.0051 
.0142 

.1943 

.0438 

.1550 

.1036 

.2319 

.1036 

.0518 

.1159 

.0773 

.0156 

.0369 

.0825 

.1233 

.0551 

.0551 

. 1233 

.0147 

.0294 

.0329 

.0440 

.0984 

.0440 

.0440 

.0245 

.0329 

.0248 

.0412 

.0338 

.0018 

.0361 

.0181 

.0068 

.0054 

.0015 

.0121 

.0081 

.0081 

.01'91 

.0090 

.0005 

.0018 

.0009 

.0241 

.0161 

.0241 

.0540 

.0121 

.0270 

.0080 

.0036 

.0054 

.0120 

.0060 

.0027 

.0049 

.0049 
·.0109 
.0109 
.0054 
.0054 
.0109 
.0163 

.. 0081 
.0086 
.0129 
.0193 
.0129 
.0129 
.0288 
.0129 
.0129 
.0216 
.0193 
.0096 
.0129 
.0288 
.0129 
.0129 
.0129 
.0129 
.0129 
.0288 
.0043 
.0193 
.0058 
.0130 
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Table 17. Equi1 Ibrium mole fractions within alkylcyclohexane Isomer groups --Conti nued 

11K 298 300 400 500 600 700 BOO 900 1000 

1.1.2.3-tetramethyl. trans* .0046 .0047 .0069 .0074 .0071 .0067 .0064 .0061 .0058 
1.1.3.4-tetramethyl. cis* .0686 .0684 .0516 .0369 .0273 .0213 .0174 .0148 .0130 
1.1.3.4-tetramethyl. trans* .0178 .0179 .0189 .0165 .0140 .0120 .0105 .0095 .0087 
1.1.2.4-tetramethyl. cis* .0046 .0047 .0069 .0074 .0071 .0067 .0064 .0061 .0058 
1.1.2.4-tetramethy1. trans* .2648 .2617 .1413 .0826 .0535 .0378 .0288 .0232 .0194 
1.1.3.5-tetramethyl. cis .0178 .01179 .0189 .0165 .0140 .0120 .0105 .0095 .0087 
1.1.3.5-tetramethyl. trans* .0006 .0006 .0013 .0016 .0018 .0019 .0019 .0019 .0019 
1.2,2.3-tetramethy1. cis .0006 .0006 .0013 .0016 .0018 .0019 .0019 .0019 .0019 
1.2.2.3-tetramethy1. trans· .0023 .0023 .0034 .0037 .0036 .0034 .0032 .0030 .0029 
1.2.2,4-tetramethyl. cis* .0089 .0089 .0094 .0083 .0070 .0060 .0053 .0047 .0043 
1,2,2.4-tetramethyl, trans* . .0003 .0003 .0009 .0015 .0019 .0021 .0023 .0025 .0026 
1.2.3.4-tetramethyl. cis cis cis .0035 .0035 .0067 .0080 .0083 .0080 .0076 .0072 .0069 
1,2.3.4-tetramethyl, ciS cis trans* .0004 .0005 .0012 .0018 .0021 .0023 .0023 .0023 .0023 
1.2.3.4-tetramethyl. cis trans trans* .0514 .0516 .0498 .0402 .0316 .0253 .0209 .0177 .0154 
1.2.3.4-tetramethy1. trans Cis trans* .0017 .0018 .0033 .0040 .0041 .0040 .0038 .0036 .0034 
1.2.3.4-tetramethyl, trans Cis cis* .0009 .0009 .0024 .0036 .0042 .0045 .0046 .0046 .0046 
1,2.3.4-tetramethyl, trans tr'ans cis* .0133 .0135 .0182 .0180 .0162 .0142 .0126 .0113 .0103 
1.2.3.5-tetramethyl. cis cis cis .0009 .0009 .0024 .0036 .0042 .0045 .0046 .0046 .0046 
1.2.3.5-tetnamethyl. trans trans trans .0067 .0067 .0091 .0090 .0081 .0071 .0063 .0057 .0051 
1.2.3.5-tetramethyl. cis trans trans* .0017 .0018 .0033 .0040 .0041 .0040 .0038 .0036 .0034 
1.2.3.5-tetramethyl. cis cis trans. .0133 .0135 .0182 .0180 .0162 .0142 .0126 .0113 .0103 
1.2.3.5-tetramethyl. trans cis trans* .0035 .0035 .0067 .0080 .0083 .0080 .0076 .0072 .0069 
1.2,3.5-tetramethy1. trans cis trans* .0133 .0135 .0182 .0180 .0162 .0142 .0126 .0113 .0103 
1.2.3.5-tetramethyl. trans trans cis. . 1985 .1974 .1364 .0900 .0618 .0450 .0345 .0277 .0230 
1,2.3.5-tetramethyl, cis trans cis. .0009 .0009 .0024 .0036 . 0042 .0045 . .0046 .0046 .0046 
1.2.4.5-tetramethyl. cis cis ciS .0133 .0135 .0182 .0180 .0162 .0142 .0126 .0113 .0103 
1,2,4.5-tetramethyl, trans trans trans* .0002 .0002 .0006 .0009 .0011 .0011 .0012 .0012 .0011 
1.2.4.5-tetramethyl. cis trans trans .0035 .0035 .0067 .0080 .0083 .0080 .0076 .0072 .0069 
1.2.4.5-tetramethyl. trans cis trans'" .0496 .0494 .0341 .0225 .0155 .0112 .0086 .0069 .0057 
1.2.4.5-tetramethyl. trans trans ciS .0496 .0494 .0341 .0225 .0155 .0112 .0086 .0069 .0057 

Table 18. Standard heat capac i ty at constant pressure for 
alkylcyclopentane plus alkylcyclohexane isomer 

In -..11K mol 

C6H12 C7H14 C8H16 C9H16 Cl0H20 

298.15 87.81 137.24 160.46 176.95 217.66 247.85 
300.00 88.47 138.90 162.02 178.42 219.21 249.64. 
400.00 122.36 214.37 229.47 253.63 297.22 338.60 
500.00 152.62 232.43 260.28 305.14 350.40 396.03 
600.00 179.24 241.57 282.86 337.29 382.62 '428.02 
700.00 202.23 257.43 305.79 362.51 408.55 454.35 
800.00 221. 58 275.10 327.33 384.50 432.22 479.63 
900.00 237.30 291.05 345.67 403.07 452.77 502.18 

1000.00 249.38 303.73 359.87 417.45 468.93 520.14 

Increments per carbon atom 

TIK C6-C5 C7-C6 C8-C7 C9-C8 CfO-C9 

298.15 49.42 23.22 16.50 40.71 30.19 
300.00 50.42 23.12 16.40 40.79 30.43 
400.00 92.01 15.10 24.16 43.59 41.38 
500.00 79.81 27.85 44.85 45.26 45.63 
600.00 62.33 41 .. 29 54.43 45.33 45.40 
700.00 55.21 48.36 56.72 46.04 45.79 
AOO.no !=i::l ~., "., .,::1 "7 _ 17 47_72 47.41 
900.00 53.75 54.62 57.40 49.70 49.41 

1000.00 54.35 56.14 57.57 51.48 51.22 
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Table 19. Standard entropy for alkylcyclopentane plus 
alkylcyclohexane i somer groups in J/K mol 

TIK C5HlO C6H12 C7H14 C8H16 C9H16 C1OH20 

298.15 292.25 297.92 348.05 383.36 419.36 457.38 
300.00 29:2.80 298.78 349.05 384.46 420.72 458:92 
400.00 32'2.98 350.27 405.90 446.43 494.83 543.40 
500.00 353.60 400.72 460.82 509.06 567.41 625.81 
SOO.OO 393. all 443.90 510.27 6£7.71 £34.32 701.04 
700.00 4tj.24 482.17 555.60 621.64 695.28 769.01 
800.00 441.55 517.70 597.86 671.52 751.41 831.35 
900.00 468.59 551.05 637.51 717.92 803.54 889.18 

1000.00 494.25 582.41 674.71 761.17 852.13 943.06 

Increments per carbon atom 

TIK C6-C5 C7-C6 C8-C7 C9-C8 ClO-C9 

298.15 5.67 50.13 35.31 36.00 38.02 
300.00 5.98 50.27 35.41 36.25 38.20 
400.00 27.29 55.63 40.52 48.40 48.57 
500.00 47.12 60.09 48.24 58.35 58.40 
600.00 59.96 66.47 57.44 66.61 66.72 
700.00 613.'93 73.43 00.00 73.64 73.73 
800.00 76.16 80.16 73.66 79.89 79.94 
900.00 82.47 86.46 80.40 85.63 85.64 

1000.00 88.16 92.30 86.46 90.96 90.94 

Table 20. Standard enthalpy of format ton for alkylcyclopentane 
plus alkylcyclohexane f somer groups in kJ/mol 

T/K C5H10 C6H12 C7H14 C8H16 C9H16 C1OH20 

298.15 -76.78 -122.87 -152.57 -182.04 -208.57 -234.25 
300.00 -76.97 -123.05 -152.77 -182.28 -208.80 -234.50 
400.00 -86.08 -128.58 -160.40 -192.06 -218.29 -244.29 
!'ioo.oo -<::1':1 15ft 1~1.47 -1S5.S::! -107.03 -222.06 -!!-40.91 
600.00 -99.51 -134.90 -169.94 -201. 80 -227.80 -253.60 
700;00 -103.94 -138.22 -173.45 -204.43 ·-2aO.59 -256.55 
800.00 107.11 -140.87 -175.92 -206.09 -232.43 -258.62 
900.00 -109.20 -142.61 117.33 -206.78 -233.26 -259.62 

1000.00 -110.42 -143.54 -177 .84 -206.65 -233.19 -259.63 

Increments per carbon atom 

TIK C6-C5 C7-C6 C8-C7 C9-C8 C10-C9 

298.15 -46.10 -29.69 -29.47 -26.53 -25.69 
300.00 -46.08 -29.72 -29.51 -26.52 -25.70 
400.00 -42.50 -31.82 -31.65 -26.23 -26.01 
500.00 -37.89 -34.05 -32.41 -26.03 -25.85 
000.00 -35.39 -:35.04 -31.00 -20.00 -20.80 
700.00 -34.29 -35.23 -30.98 -26.15 -25.96 
800.00 -33.75 -35.06 -30.16 -26.35 -26.19 
900.00 -33.41 -34.12 -29.45 -26.49 -26.36 

1000.00 -33.12 -34.29 -28.81 -26.54 -26.44 

Table 21. Standard Gibbs energy of formation for alkylcyclopentane 
plus alkylcyclohexane lsomer groups in kJ/mol 

T/K C5H10 C6H12 C7H14 C8Ht6 C9H16 C10H20 

298.15 39.41 32.29 28.31 28.98 32.38 36.03 
300.00 40.12 33.24 29.42 30.27 33.86 37.68 
4UO.UV ~U.t)\:1 t!6.35 l:Il.4~ 1U2./0 116.34 130.08 
500.00 123.16 140.41 155.02 177.20 200.10 224.36 
600.00 167.06 195.07 219.52 252.57 285.97 319.52 
700.00 211.89 250.37 284.76 328.56 371.88 415.33 
800.00 257.19 306.02 350.34 404.76 458.01 511.39 
900.00 302.89 362.02 416.25 481.21 544.42 607.76 

1000.00 348.78 418.19 482.29 557.71 630.90 704.21 

Increments per carbon atom 

r/K C6-C5 C7-C6 C8-C7 C9-C8 C10-C9 

298.15 -7.12 -3.97 .67 3.40 3.64 
300.00 -6.88 -3.82 .85 3.59 3.82 
400.00 5.76 5.10 11.31 13.58 13.74 
500.00 17.25 14.61 22.18 23.51 23.66 
600.00 28.01 24.45 33.05 33.40 33.54 
700.00 38.48 34.39 43.80 43.32 43.45 
800.00 48.83 44.32 54.42 53.25 53.37 
900.00 59.13 54.23 64.95 63.21 63.33 

1000.00 69.41 64.10 75.42 73.19 73.31 
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Table 22. Standard enthalpy for alkylcyclopentane plus 
alkylcyclohexane isomer groups relative to the 
isomer group at 298.15 K In koJ/mol 

TIK C5H10 C6H12 C7H14 C8HI6 C9H18 C1OH20 

298.15 .00 .00 .00 .00 .00 .00 
300.00 .16 .25 .30 .33 .40 .46 
400.00 10.67 18.27 20.14 21.95 26.25 29.92 
500.00 24.43 40.88 44.77 50.08 58.83 66.91 
600.00 41.03 64.50 71.90 82.26 95.54 108.18 
700.00 60.16 89.43 t01.-36 117.32 135.16 152.35 
800.00 81.36 116.04 133.02 154.66 177.19 199.03 
900.00 104.33 144.36 166.69 194.06 221.45 248.13 

1000.00 128.74 174.19 202.07 235.21 267.67 299.39 

Increments per carbon atom 

11K C6-C5 C7-C6 C8-C7 C9-C8 CiO-C9 

298.15 . .00 .00 .00 .00 .00 
300.00 .09 .04 .03 .08 .06 
400.00 7.59 1.87 1.81 4.29 3.67 
'500.00 16 .... 5 0.09 5.31 D.75 0.00 

600.00 23.46 7.40 to. 36 13.28 12.64 
700.00 29.28 11.93 15.95 17.84 17 .19 
800.00 34.68 16.97 21.65 22.52 21.84 
900.00 40.04 22.32 27.38 27.39 26.68 

1000.00 45.45 27.88 33.13 32.46 31.72 

Table 23. Standard enthalpy for alkylcyclopentane plus 
alkylcyclohexane Isomer groups relat ive to 
the elements at 298.15 K In koJ/mo! 

T/K C5Hl0 C6H12 C7H14 C8H16 C9H18 Cl0H20 

298.15 -76.78 -122.87 -152.57 -182.04 -208.57 -234.25· 
300.00 -76.61 -122.62 -152.27 -181.71 -208.16 -233.79 
400.00 -66. to -104.61 -132.43 -160.09 -182.32 -204.33 
500.00 -52.34 -81.99 -107.79 -131.96 -149.74 -167.34 
600.00 -35.74 -58.38 -80.67 -99.78 -113.03 -126.07 
700.00 -16.62 -33.44 -51.20 -64.72 -73.41 -81.91 
800.00 .4.58 -6.83 -19.55 -27.37 -31.38 -35.23 
900.00 27.55 21.49 14.12 12.02 12.89 13.88 

1000.00 51.97 51.32 49.50 53.17 59.10 65.14 

Increments per carbon atom 

TIK C6-C5 C7-C6 C8-C7 C9-C8 C to-C9 

298.15 -46.10 -29.69 -29.47 -26.53 -25.69 
300.00 -46.01 -29.65 -29.44 -26.45 -25.63 
400.00 -38.50 -27.82 -27.66 -22.24 -22;01 
500.06 -29.65 -25.80 -24.17 -17.78 -17.60 
600.00 -22.64 -22.29 -19.11 -13.25 -13.05 
700.00 -16.82 -17.76 -13.52 -8.69 -8.50 
800.00 -11. 42 -12.72 -7.82 -4.01 -3.85 
900.00 -6.06 -7.37 -2.10 .86 .99 

1000.00 -.65 -1.82 3.66 5.93 6.04 
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Table 24. Equilibrium mole fractions within the combined alkylcyelopentane and a I ky1 eycl ohexane i somer group 

TIl< 298 300 400 500 600 700 800 900 1000 

C5Hl0 a 1 kylcyel opentanes 
eye I opentane 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

C6H12 a lkyleyclopentanes 
me thy \ eyc\ opentane .0420 .0441 .2692 .5463 .7169 .8059 .8537 .8812 .8977 

a' k y I eye I ohexanes 
l:"'y~l('\hQy..;.no .0590 .0550 .7309 . "637 , .31131 . 10" I .14G3 .11SS .1020 

C1H14 a I kyl cye1 opentanes 
ethyl .0004 .0004 .0065 .0247 .0511 .0798 .1074 .1327 .1553 
1. 2-dlmethyl. trans* .0183 .0191 .0775 .1353 .1678 .1820 .1868 .1872 .1854 
1. 2-dimethyl • cis .0034 .0036 .0215 .0462 .0650 .0765 .0832 .0869 .0888 
I, 3-dlmethyl. trans* .0183 .0191 .0775 .1353 .1678 .1820 .1868 .'1872 .1854 
1,3-dimethyl, cis .0183 .0191 .0775 .1353 .1678 .1820 .1868 .1872 .1854 
I, I-dimethyl .0122 .0126 .0401 .0621 .0725 .0766 .0780 .0783 .0783 

a 1 k Y I eye 1 ohexanes 
methylcyclohexane .9290 .9262 .6995 .4610 .3081 .2212 .1710 .1406 .1214 

C8H16 a I k Y I cye I opentanes 
1,I,2-trimethyh .0048 .0050 .0229 .0443 .0571 .0616 .0617 .0601 .0579 
l-ethyl-2-methyl* .0001 .0001 .0019 .0088 .0201 .0321 .0425 .0509 .0574 
I-ethyl - 3-methyl • cis. .0004 .0005 .0068 .0258 .0519 .0763 .0956 .1097 .1199 
1-ethyl-3-methyl. trans* .0004 .0005 .0068 .0258 .0519 .. 0763 .0956 .1097 .1199 
l-ethyl-l-methyl .0001 .0001 .0013 .0053 .0115 .0181 .0241 .0294 .0339 
isopropyl .0001 .0001 .0012 .0058 .0133 .0215 .0289 .0351 .0401 
n-r,,"nf'lyl .0000 .0000 .0009 .0063 .0166 .0207 .0466 .OGOO .0761 
1-2-3-trlmethyl. cis cis .0003 .0003 .0031 .0083 .0128 .0154 .0165 .0167 .0164 
1-2-3-trlmethyl. trans trans'" .0036 .0037 .0222 .0483 .0661 .0732 .0740 .0718 .0686 
1.2.3-trimethyl. els cis .0096 .0100 .0399 .0707 .0852 .0870 .0831 .0773 .0715 
1,2.4-trimethyl. cis cis .0018 .0019 .0111 .0242 .0330 .0366 .0370 .0359 .0343 
1,2.4-trlmethyl; cis trans .0018 .0019 .0111 .0242 .0330 .0366 .0370 .0359 .0343 
1.2.4-trtmethyl. trans 'trans. .0036 .0037 .0222 .0483 .0661 .0732 .0740 .0718 .0686 

a I k Y I cye I ohexanes 
ethyl .0111 .0114 .0305 .0439 .0477 .0464 .0437 .0412 .0393 
I, I-dimethyl .0219 .0220 .0250 .0221 .0177 .0141 .0116 .0099 .0088 
1,2-dimethyl. trans* .1265 .1270 .1319 .1076 .0800 .0595 .0460 .0371 .0313 
1. 2-d imethy 1. cis .0328 .0332 .0482 .0481 .0409 .0335 .0278 .0237 .0209 
1.3-dlmethyl. cis .4880 .4859 .3507 .2408 .1'055 .1058 .0160 .0581 .0469 
1. 3-dimethyl • t .... ans'" .0328 .0332 .0482 .0481 .0409 .0335 .0278 .0237 .0209 
1.4-dimethyl. cis .0164 .0166 .0241 .0241 .0205 .0167 .0139 .0119 .0105 
1,4-dimethyl, trans .2440 .2430 .1804 .1204 .0783 .0529 .0380 .0290 .0234 

C9H18 a 1 kylcyclopentanes 
n-butyl .0534 .0534 .0532 .0531 .0530 .0529 .0529 .0528 .0528 
1-I"I"nI"Y 1- 2-IIIothyl . ",I ... .O?SG .0?S6 .0355 .0254 .O?S:;I .0263 .01J!;!l .03S!l .0252 
l-propyl-2-methyl, trans* .0356 .0356 .0355 .0354 .0354 .0353 .0353 .0353 .0353 
l-propyl-3-methyl, cis*- .0356 .0356 .0355 .0354 :0354 .0353 .0353 .0353 .0353 
1-propyl-3-methyl. trans· .0356 .0356 .0355 .0354 .0354 .0353 .0353 .0353 .0353 
1-propyl-1-methyl .0178 .0178 .0177 .0177 .0177 .0176 .0176 .0176 .0176 
1.2-dlethyl. cis .0178 .0178 .0177 .0117 .0177 .0176 .0176 .0176 .0176 
1.2-diethyl, trans· .0178 .0178 .0177 .0177 .0177 .0176 .0176 .0176 .0176 
1.3-diethyl, ciS'" .0356 .0356 .0355 .0354 .0353 .0353 .0353 .0352 .0352 
1. 3-dlethyl , trans· .0178 .0178 .0177 .0117 .0177 .0176 .0176 .0176 .0176 
1,l-diethyl .0089 .0089 .0089 .0088 .0088 .0088 .0088 .0088 .0088 
i-ethyl-f, 2-dimethyl. cis" .0119 .0119 .0118 .0118 .0118 .0118 .0117 .01f7 .0117 
I-ethyl-I. 2-dimethyl • trans* .0119 .0119 .0118 .0118 .0118 .0118 .0117 .0117 .0117 
I-ethyl -2. 2-dimethyl" .0119 .0119 .0118 .0118 .0118 .0118 .0118 .0117 .0117 
l-ethyl-2.3-dlmethyl. cis cls* .0119 .0119 .0118 .0118 .0118 .0118 .0117 .0117 .0117 
l-ethyl-2,3-dfmethyl. trans trans" .0119 .0119 .0118 .0118 .0118 .0118 .0118 .0117 .0117 
1-ethyl-2.3-dimethyl, trans cis" .0119 .0119 .0118 .0118 .011S .0118 .0118 .0118 .0118 
l-ethyl-2,3-dlmethyl. Cis trans* .0119 .0119 .0118 .0118 .0118 .0118 .0118 .0117 .0117 
l-ethVL-2,4-dimethyl, cis cis* .0119 .0119 .0118 .0118 .0118 .0118 .0118 .0117 .0117 
l-ethyl-2.4-dimethyl. trans cis. .0119 .0119 .0118 .0118 .0118 .0118 .0118 .0118 .0118 
1-othyl-2 ... -dIMothyl, cle tronc· .01 to '.OtIO .0tHI .0110 .ons .ot18 .01t9 .0117 .0117 
1-ethyl-2.4-dimethyl. trans cls* .0119 .0119 .0118 .0118 .0118 .0118 .0118 .0118 .0118 
I-ethyl-I, 5-dtmethyl • cis cis .0059 .0059 .0059 .0059 .0059 ,.0059 .0059 .0059 .0059 
I-ethyl-I, 5-dimethyl, cis trans* .0119 .0119 .0118 .0118 .0118 .0118 .0118 .0117 .0117 
I-ethyl-I. 5-dimethyl . trans trans* .0119 .0119 .0118 .0118 .0118 .0118 .0118 .0118 .0118 
l-ethyl-3. 3-dimethyl * .0119 .0119 .0118 .0118 .0118 .0118 .0118 .0118 .0118 
t-ethv" -3, 4-dimethyl, cis cis .0059 .0059 .0059 .0059 .0059 .0059 .0059 .0059 .0059 
l-ethyl-3.4-d'lmethyl. trans c'ls* .0119 .0119 .0118 .0118 .0118 .0118 .0118 .0118 .011S 
t-ethyl-3,4-dilllethyl. trans trans* .Ot19 .0119 .0118 .0118 .0118 .0118 .0118 .0117 .0117 
1,2.3.4-tetramethyl. cis cis ciS .0020 .0020 .0020 .0020 .0020 .0020 .0020 .0020 .0020 
1.2.3.4-tetramethyl. trans trans trans· .0040 .0040 .0039 .0039 .0039 .0039 .0039 .0039 .0039 
1.2,3,4- tetramethyl , trans cis cis* .0039 .0039 .0039 .0039 .0039 .0039 .0039 .0039 .0039 
1.2.3.4-tetramethyl, cis trans trans'" .0020 .0020 .0020 .0020 .0020 .0020 .0020 .0020 .0020 
1,2.3.4-tetramethyl. trans trans ciS .0020 .0020 .0020 .0020 .0020 .0020 .0020 .0020 .0020 
1.1.2.2-tetramethyl .0010 .0010 .0010 .0010 .0010 .0010 .0010 .0010 .0010 
1, 1,3, 3-tetramethyl .0010 .0010 .0010 .0010 .0010 .0010 .0010 .0010 .0010 
1,2.3,4-tetramethyl, trans cis trans* .0019 .0019 .0019 .0020 .0020 .0020 .0020 .0020 .0020 
Isobutyl .0178 .0178 .0177 .0177 .0177 .0176 .0176 .0176 .0176 
l-methylpropyl .0178 .0178 .0177 .0177 .0177 .0176 .0176 .0176 .0176 
1.1-dilllcthylcthyl .0020 .0020 .0020 .0020 .0020 .0020 .0020 .0020 .0020 
1- Isopropyl -2-methyl • cls* .0119 .0119 .0118 .0118 .0118 .0118 .0117 .0117 .0117 
1- lsopropyl-2-methyl • trans* .0119 .0119 .0118 .0118 .0118 .0118 .0118 .0118 .0118 
l-lsopropyl-3-methyl. cls* .0119 .0119 .0118 .0118 .0118 .0118 .0118 .0118 .0118 
f - isopropyl -3-methyl • trans· .0119 .0119 .0118 .0118 .0118 .0118 .0118 .0118 .0118 

a I k Y 1 cyc I ohexanes 
1.2.3-trimethyl. trans cis .0052 .0052 .0054 .0056 .0057 .0058 .0058 .0059 .0059 
1.2.4-trlmethyl, cis cis* .0113 .0113 .0115 .0116 .0116 .0117 .0117 .0118 .0118 
1.2.4-trimethyl. trans trans· .0092 .0092 .0101 .0106 .0110 .0113 .0115 .0117 .0118 
1.2.4-trlmethyl. trans cis* .0113 .0113 .0115 .0116 .0116 .0117 .0117 .0118 .0118 
1,2.4-trimethyl, Cis trans· .0113 .0113 .0115 .0116 .0116 .0117 .0117 .0118 .0118 
1.3,5-trimethyl, Cis cis .0014 .0014 .0016 .0017 .0018 .0019 .0019 .0019 .0020 
1.3.5-trimethyl. cis trans .0052 .0052 .0054 .0056 .0057 .0058 .0058 .0059 .0059 
1.1,2-trlmethy'" .0116 .0116 .0117 .0117 .0117 .0117 .0117 .0118 .0118 
isopropyl .0176 .0176 .0176 .0176 .0176 .0176 .0177 .0177 .0177 

CIOH20 a I ky' cyc I opentanes 
eyc I opentanegroup .0858 .0875 .2280 .4267 .5950 .7050 .7720 .8130 .8388 

a 1 ky 1 cyc I ohexanes 
n-t:>utyl .0002 .0000 .0010 .OOO!> .006::! .0066 .0066 .ooS6 .0055-
l,t-dimethyl ethyl .0002 .0002 .0006 .0006 .0006 .0005 .0004 .0003 .0003 
I-methyl propyl" .0014 .0015 .0056 .008S .008'9 .0081 .0071 .0064 .00'56 
Isobutyl .0007 .0007 .0028 .0043 .0044 .0040 .0036 .0032 .0029 
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Tablf' 24. Equtl ibrtum mole fract Ions within the combined alkylcyclopentane and alkylcyclohexane I somer group --Conti nued 

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

1 -propyl- 1 -methyl .0001 .0001 .0004 .0008 .0010 .0011 .0011 .0011 .0011 
1-1 sopropyl- 1 -methyl .0007 .0007 .0017 .0019 .0017 .0014 .0011 .0010 .0009 
1,l-dlethyl .0000 .0000 .0000 .0001 .0001 .0002 .0002 .0002 .0002 
1. 2-diethyl • trans. .0002 .0002 .0010 .0019 .0023 .0023 .0022 .0020 .0019 
1.2-diethyl. cis .0000 .0000 .0004 .0009 .0012 .0013 .0013 .0013 .0013 
1.3-dlethyl, trans* .0000 .0000 .0004 .0009 .0012 .0013 .0013 .0013 .0013 
I, 3-diethyl, cis .0007 .0007 .0028 .0043 .0044 .0040 .0036 .0032 .0029 
1,4-diethyl, trans .0004 .0004 .0014 .0022 .0022 .0020 .0018 .0016 .0015 
1 , 1,2,2 - tetramethyl .0001 .0001 .0002 .0002 .0002 .0001 .0001 .0001 .0001 
1. 1.3.3- tetramethyl .0054 .0054 .0038 .0022 .0012 .0007 .0005 .0004 .0003 
1, 1,4,4- tetramethyl .0027 .0027 .0019 .0011 .0006 .0004 .0003 .0002 .0001 
1 -propyl-2-methyl , trans" .0004 .0004 .0021 .0038 .0045 .0045 .0043 .0041 .0039 
l-propyl-2-methyl, cls* .0001 .0001 .0008 .0017 .0023 .0026 .0026. .0026 .0026 
l-propyl-3-methyl, trans· .0004 .0004 .0021 .0038 .0045 .0045 .0043 .0041 .0039 
l-propyl-3-methyl, cis* .0054 .0056 .0154 .0193 .0174 .0143 .0118 .0100 .0087 
l-propyl-4-methyl, cis .0002 .0002 .oote .0019 .0023 .0023 .0022 .0020 .0019 
l-propyl-4 -methyl, trans .0027 .0028 .0077 .0096 .0087 .0072· .0059 .0050 .0044 
1- isopropyl-2-methyl, trans. .0001 .0001 .0007 .0013 .0015 .0015 .0014 .0014 .0013 
l-lsopropyl-2-methyl, cis· .0000 .0000 .0001 .0003 .0004 .0005 .0005 .0006 .0006 
1 - I sopropyl- 3-methyl , trans" .0000 .0000 .0003 .0006 .0008 .0009 .0009 .0009 .0009 
1-lsopropyl-3-methyl, cls* .0005 .0005 .0019 .0029 .0030 .0027 .0024 .0021 .0019 
l-lsopropyl-4-methyl, trans .0002 .0002 .0009 .0014 .0015 .0013 .0012 .0011 .0010 
1 -Isopropyl -4-methyl. cis .0000 .0000 .0001 .0003 .0004 .0004 .0004 .0004 .0004 
I -ethyl-I. 2-dlmethyl·. trans· .0001 .0001 .0005 .0008 .0009 .0009 .0008 .0008 .0008 
l-ethyl- 1. 2-dlmethyl. cls* .0001 .0001 .0005 .0008 .0009 .0009 .0008 .0008 .0008 
1 -ethyl-I. 3-dimethyl. trans* .0014 .0015 .0034 .0039 .0034 .0028 .0023 .0020 .0018 
l-ethyl-l.3-methyl. cis· .0014 .0015 .0034 .0039 .0034 .0028 .0023 .0020 .0018 
.1 -ethyl-I. 4-dlmethyl , trans .0007 .0007 .0017 .0019 .0017 .0014 .0011 .0010 .0009 
1 -ethyl-I. 4-dlmethyl • Cis .0007 .0007 .0017 .0019 .0017 .0014 .0011 .00te .0009 
1 -ethyl-2. 2-dlmethyl* .0014 .0015 .0034 .0039 .0034 .0028 .0023 .0020 .0018 
1 -ethyl-3. 3-dlmethyl. .0055 .0056 .0092 .0086 .0066 .0049 .0038 .0031 .0026 
1-ethyl-4.4-dimethy·1 .0028 .0028 .0046 .0043 .0033 .0024 .0019 .0015 .0013 
1 -ethyl-2. 3-dlmethyl. ciS cis" .0003 .0003 .0012 .0019 .0020 .0018 .0017 .0015 .0014 
l-ethyl-2.3-dlmethyl. Cis trans'" .0011 .0011 .0033 .0042 .0039 .0033 .0027 .0023 .0021 
1-ethyl-2. 3-dlmethyl , trans Cis" .0041 .0042 .0089 .0094 .0076 .0058 .0045 .0037 .0031 
l-ethyl-2.3-dlmethyl, trans trans* .0011 .0011 .0033 .0042 .0039 .0033 .0027 .0023 .0021 
1 -ethyl-3, 4-dlmethyl, cis cls* .0011 .0011 .0033 .0042 .0039 .0033 .0027 .0023 .0021 
l-ethyl-3,4 4 dlmethyl, trans cis" .0160 .0162 .0244 .0211 .0149 .0103 .0075 .OOS7 .0046 
l-ethyl-3.4-dlmethyl. Cis tranS" .0011 .0011 .0033 .0042 .0039 .0033 .0027 .0023 .0021 
1 -ethyl-3. 4-dlmethyl , trans trans* .0011 .0011 .0033 .0042 .0039 .0033 .0027 .0023 .0021 
l-ethyl-3,5-dlmethyl, Cis cis .0308 .0310 .0333 .0236 .0146 .0092 .0062 .0045 .0035 
l-ethyl-3.S-dlmethyl, trans cis'" .0041 .0042 .0089 .0094 .0076 .0058 .0045 .0037 .0031 
l-ethyl-3, 5-dimethyl, trans trans .0021 .0021 .0045 .0047 .0038 .0029 .0023 .0018 .0016 
1-ethyl-2 .4-dlmethyl , Cis cis. .0011 .0011 .0033 .0042 .0039 .0033 .0027 .0023 .0021 
l-ethyl-2.4-dimethyl, trans trans. .0160 .0162 .0244 .0211 .0149 .0103 .0075 .0057 .0046 
l-ethyl-2,4-dimethyl, cis trans* .0011 .0011 .0033 .0042 .0039 .0033 .0027 .0023 .0021. 
l-e.thy.1-2,4-d-1me.thyl .• transcls+ .0011 .0011 .0033 .0042 .0039 .0033 .0027 . ~0023 .0021 
l-ethyl-2,5-dlmethyl, Cis cls* .0011 .0011 .0033 .0042 .0039 .0033 ,0027 .0023 .0021 
l-ethyl-2,5-dtmethyl, cis trans· .0011 .0011 .0033 .0042 .0039 .0033 .0027 .0023 .0021 
l-ethyl-2,5-dlmethyl. trans trans· .0011 .0011 .0033 .0042 .0039 .0033 .0027 .0023 .0021 
I-ethyl -2, 5-dimethyl , trans cls* .0160 .0162 .0244 .0211 .0149 .0103 .0075 .0057 .0046 
1-ethyl-2, 6-dlmethyl • Cis CiS .0001 .0001 .0006 .0009 .0010 .0009 .0008 .0008 .0007 
I-ethyl -2.6-dimethyl. trans cis+ .0041 .0042 .0089 .0094 .0076 .0058 .0045 .0037 .0031 
1-ethyl-2,6-dimethyl. trans tranS .0001 .0001· .0004 .0008 .0010 .0010 .0010 .0010 .0009 
I, 1.2.3- tetramethyl • cis· .0244 .0245 .0219 .0142 .0085 .0053 .0036 .0027 .0021 
1, 1,2, 3-tetramethyl , trans. .0042 .0043 .0053 .0042 .0029 .0020 .0015 .0011 .0009 
1. 1,3, 4-tetramethyl , ciS" .0627 .0624 .0399 .0212 .0111 .0063 .0040 .0028 .0021 
I, I • ." 4-t"'tram"'thyl , trilns· .V163 .Vlti;:' .U14ti .ool:l~ .00:;'/ .0035 .0024 .0018 .0014 
I, 1,2,4 -tetramethyl , cis· .0042 .0043 .0053 .0042 .0029 .0020 .0015 .0011 .0009 
1,1.2.4-tetramethyl, trans· .2421 .2388 .1091 .0474 .0216 .0112 .0066 .0043 .0031 
1. 1,3, 5-tetramethyl • cis .0163 .0163 .0146 .0095 .0057 .0035 .0024 .0018 .0014 
1, 1,3. 5-tetramethyl • trans* .0005 .0006 .0010 .0009 .0007 .0006 .0004 .0004 .0003 
1,2,2.3-tetramethyl, cis .0005 .0006 .0010 .0009 .0007 .0C>06 .0004 .0004 .0003 
I.?? ~--t .. t ... "m .. thyl . t .. ".,,;," .0021 .00::11 .0027 .0021 .001" .0010 .0007 .0006 .0005 
1,2,2, 4-tetramethy' , cls* .0081 .0082 .0073 .0047 .0028 .0018 .0012 .0009 .0007 
1 ,2,2,4-tetramethyl , trans· .0003 .0003 .0007 .0008 .0008 .0006 .0005 .0005 .0004 
1.:2,3, 4-te.tramethyl , cis cis cis .0032 .0032 .0051 .0046 .0033 .0024 .0017 .0014 .0011 
1.2,3, 4-tetramethyl , ciS cis trans'" .0004 .0004 .0009 .0010 .0009 .0007 .0005 .0004 .0004 
1.2,3,4-tetramethyl, CIS trans trans. .0470 .0471 .0385 .0231 .0128 .0075 .0048 .0033 .0025 
1.2,3.4-tetramethyl. trans CIS trans'" .0016 .0016 .0026 .0023 .0017 .0012 .0009 .0007 .0006 
1.2.3,4-tetramethyl. trans cis cis. .0008 .0008 .0019 .0021 .0017 .0013 .0011 .0009 .. 0007 
1,2,3,4-tetramethyl, trans trans cts~ .0122 .0123 .0141 .0103 .0065 .0042 .0029 .0021 .0017 
1.2.3,5-tetramethyl, cis cis ciS .0008 .0008 .0019 .0021 .0017 .0013 .0011 .0009 .0007 
1,2,3, 5-tetramethyl , trans trans trans .0061 .0062 .0070 .0052 .0033 .0021 .0014 .0011 .0008 
1 .2.3,5-tetramethyl. cis trans trans. .0016 .0016 .0026 .0023 .0017 .0012 .0009 .0007 .0006 
1,2,3, 5-tetramethyl. cis cis trans. .0122 .0123 .0141 .0103 .0065 .0042 .0029 ~o021 .00\7 
1.2.O'.:i ··-totreamethyl t t.-on;;50 ~i6· t.'-Qn~'" .0032 .0032 .0001 .0040 .0033 .0024 .0017 .0014 .0011 
1.2,3, 5-tetramethyl. trans cis trans. .0122 .0123 .0141 .0103 .0065 .0042 .0029 .0021 .0017 
1.2,3.5-tetramethyl, trans trans cis. .1815 . ·1802 .1053 .0516 .0250 .0133 .0079 .0052 .0037 
1.2,3, 5-te.tramethyl. ciS trans cis* .0008 .0008 .0019 .0021 .0017 .0013 .0011 .0009 .0007 
1.2,4,5- tetramethyl , CIS cts cis .0122 .0123 .0141 .0103 .0065 .0042 .0029 .0021 .0017 
1,2.4. 5-tetramethyl , trans trans trans* .0002 .0002 .0005 .0005 .0004 .0003 .0003 .0002 .0002 
t .'.4.!>- t .. t .... m .. thyl . ... i", +r."~ trAn~ 00<1., .OO~::! .005i .004G .OO:J~ .002" .OOi7 .0014 .0011 
1,2.4, 5-tetramethyl , trans cis trans· .0454 .0450 .0263 .0129 .0063 .0033 .0020 .0013 .0009 
1,2,4. 5-tetramethyl , trans trans CiS .0454 .0450 .0263 .0129 .0063 .0033 .0020 .0013 .0009 
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Table 25. Standard heat capacity at constant pressure for alkylcyclopentanes in J/K mol 

T/K 298.15 300 400 500 600 700 800 900 1000 

C5H10 cyclopentane 87.81 88.47 122.36 152.62 179.24 202.23 221. 58 237.30 249.38 

C6H12 methylcyclopentane 104.09 104.90 146.63 183.75 216.27 244.19 267.50 286.22 300.33 

C7H14 ethyl 132.73 133.64 180.14 221. 58 257.96 289.30 315.58 336.81 352.99 
1.2-dfmethyl. trans* 131. 67 132.60 179.80 221. 79 258.57 290.13 316.48 337.61 353.53 
1. 2-dimethyl • cis 126.02 126.97 175.35 218.34 255.93 288.14 314.95 336.37 352.40 
1.3-djmethyl. trans* 131.67 132.60 179.80 221.79 258.57 290.13 316.48 337.61 353.53 
1.3-dimethyl, cis 131. 67 132.60 179.80 221.79 258.57 290.13 316.48 337.61 353.53 
i,i-dimo""h:.-' 126.0B '126.02 184.27 226.08 264.16 295.80 321.92 342.52 357.58 

C8H16 1,1,2-trimethyl* 151.36 152.46 208.53 258.11 301.18 337.76 367.85 391.44 408.53 
1-ethyl-2-methyl* 149.01 150.07 204.40 252.71 294.99 . 331.26 361.51 385.73 403.94 
1-ethyl-3-methyl, cis* 154.66 155.70 208.86 256.16 297.63 333.25 363.03 386.97 405.06 
1-ethyl-3-methyl, trans* 154.66 155.70 208.86 256.16 297.63 333.25 363.03 386.97 405.06 
1-ethyl-1-methyl 158.08 159.14 213.32 261.35 303.21 338.92 368.48 391.87 409.11 
fsopropyl 154.66 155.70 208.86 256.16 297.63 333.25 363.03 386.97 405.06 
n-propyl 155.73 156.75 209.19 255.95 297.02 332.42 362.14 386.17 404.52 
1-2-3-:-trimethyl, cis cis 142.30 143.40 199.61 249.47 292.96 330.10 360.88 385.29 403.35 
1-2-3-trimethyl, trans trans* 147.95 149.03 204.07 252.92 295.60 332.09 362.40 386.53 404.48 
1.?~-trimE>-thyl . cis ci~ 153.60 154.66 208.52 256.38 298.24 33.4.08 363.93 387.77 405.60 
1,2.4-trimethyl, cis· cis 147.95 149.03 204.07 252.92 295.60 332.09 362.40 386.53 404.48 
1.2,4-trtmethyl, cis trans' 147.95 149.03 204.07 252.92 295.60 332.09 362.40 386.53 404~48 
1,2,4-trimethyl. trans trans. 147.95 149.03 204.07 252.92 295.60 332.09 362.40 386.53 404.48 

C9H1B n-butyl 178.72 179.86 238.24 290.32 336.08 375.54 408.69 435.53 456.06 
1-propyl-2-methyl, cis· 172.00 173.18 233.45 287.08 .334.05 374.38 40B.06 435.09 455.47 
1-propyl-2-methyl, trans* 177.66 178.81 237.91 290.53 336.69 376.37 409.58 436.33 456.60 
1-propyl-3-methyl, cis* 177.66 178.81 237.91 290.53 336.69 376.37 409.58 436.33 456.60 
1-propyl-3-methyl, trans* 177.66 178.81 237.91 290.53 336.69 376.37 409.58 436.33 456.60 
1-propyl-1-methyl 181.07 182.24 242.37 295.72 342.27 382.05 415.03 441. 23 460.64 
1.2-diethvl. cis 172.00 173.18 233.45 287.08 334.05 374.38 408.06 435.09 455.47 
1,2-diethyl, trans* 177.66 178.81 237.91 290.53 336.69 376.37 409.58 436.33 456.qO 
1,3-diethyl, cis* 177.66 178.81 237.91 290.53 336.69 376.37 409.58 436.33 456.60 
" 3-diethyl , trans* 177.66 17B.81 237.91 290.53 336.69 376.37 409.58 436.33 456.60 
1,1-diethyl 181.07 182.24 242.37 295.72 342.27 382.05 415.03 441.23 460.64 
1-ethyl-1.2-dimethyl, cis· 174.35 175.57 237.58 292.48 340.24 380.88 414.40 440.79 460.06 
1-ethyl-1,2-dimethyl, trans· 174.35 175.57 237.58 292.48 340.24 380.88 414.40 440.79 460.06 
1-ethyl-2,2-d'lll~thyl· .114 .. 35 175.57 237.5B 292.48 __ . 340.24 .380.88.-414.40 440.79 460.06 
1-ethyl-2,3-dimethyl, cis cis* 165.29 166.50 228.66 283.84 332.02 373.22 407.43 434.65 454.89 
1-ethyl-2.3-dimethyl, trans trans. 170.94 172.13 233.12 287.29 334.66 375.21 40B.96 435.B9 456.01 
1-ethyl-2,3-dimethyl, trans cis* 176.60 177.76 237.57 290.75 337.29 377 .20 410.48 437.12 457.13 
1-ethyl-2.3-dimethyl. ciS trans* 170.94 172.13 233.12 287.29 334.66 375.21 408.96 435.89 456.01 
1-ethYL-2,4-dimethyl. cis cis* 170.94 172.13 233.12 287.29 334.66 375.21 408.96 435.89 456.01 
1-ethyl-2,4-dimethyl, trans cis. 176.60 177.76 237.57 290.75 337.29 377.20 410.48 437.12 457.13 
1-ethyl-2.4-dimethyl. cis trans* 170.94 172.13 233.12 287.29 334.66 375.21 408.96 435.89 456.01 
1-ethyl-2,4-dimethyl. trans cis. 176.60 177.76 237.57 290.75 337.29 377.20 410.48 437.12 457.13 
1-ethyl-1,5-dimethyl, ciS cis 165.29 166.50 228.66 283.84 332.02 373.22 407.43 434.65 454.89 
1-ethyl-1,5-d'lmethyl, ciS trans. 170.94 172.13 233.12 287.29 334.66 375.21 408.96 435.89 456.01 
1-ethyl-1,5-dimethyl, trans trans* 176.60 177.76 237.57 290.75 337.29 377.~0 410.48 437.12 457.13 
1-ethyl-3,3-dimethyl* 180.01 181.20 242.04 295.93 342.88 382.88 415.93 442.03 461.18 
1-ethyl-3.4-dimethyl.· ciS cis 170.94 172.13 233.12 287.29 334.66 375.21 408.96 435.89 456.01 
1-ethyl-3,4-dimethyl, trans cis* 176.60 177.76 237.57 290.75 337.29 377.20 410.48 437.12 457.13 
1-ethyl-3.4-dimethyl. trans trans'" 170.94 172.13 233.12 287.29 334.66 375.21 408.96 435.89 456.01 
1,2.3.4-tetramethyl. cis cis cis 158.57 159.83 223.88 280.60 329.99 372.06 406.80 434.21 454.30 
1.2,3,4-tetramethyl, trans trans trans* 164.23 165.46 228.33 284.05 332.63 374.05 408.33 435.45 455.43 
1.2,3,4-tetramethyl, trans cis cis* 169.88 171.09 232.79 287.51 335.26 376.04 409.85 436.69 456.55 
1.2.3.4-tetramethyl, cis trans trans* 164.23 165.46 228.33 284.05 332.63 374.05 408.33 435.45 455.43 
1,2,3,4-tetram~thyl, trans trans cis 169.88 171.09 232.79 287.51 335.26 376.04 409.85 436.69 456.55 
1,1.2.2-tetramethyl 165.40 166.69 232.80 290.96 341.16 383.40 417.69 444.02 462.40 
1,1,3,3-tetramethyl 182.36 183.58 246.17 301.33 349.07 389.38 422.27 447.73 465.77 
1,2,3.4-tetramethyl. trans cis trans. 175.54 176.72 237.24 290.97 337.90 378.04 411.38 437.92 457.67 
isobutyl 177.66 178.81 237.91 290.53 336.69 376.37 409.58 436.33 456.60 
1-methylpropyl 177.66 178.81 237.91 290.53 336.69 376.37 409.58 436.33 456.60 
1,1-dimethylethyl 180.01 181.20 242.04 295.93 342.88 382.88 415.93 442.03 461.18 
1-isopropyl-2-methyl, cis* 170.94 172.13 233.12 287.29 334.66 375.21 408.96 435.89 456.01 
1-1sopropyl-2-methyl. trans* 176.60 177.76 237.57 290.75 337.29 377.20 410.48 437.12 457.13 
1-isopropyl':3-methyl. cis* 176.60 177.76 237.57 290 .. 75 337.29 377 .20 410.48 437.12 457.13 
1-isopropyl-3-methyl. trans* 176.60 177.76 237.57 290.75 337.29 377 .20 410.48 437.12 457.13 
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Table 26. Standard entropy for alkylcyclopentanes in U/K mol 

T/K 298.15 300 400 500 600 700 800 900 1000 

C5H10 cyclopentane 292.25 292.80 322.98 353.60 383.84 413.24 441.55 468.59 494.25 

C6H12 methylcyclopentane 339.59 340.23 376.24 413.03 449.47 484.97 519.15 551.78 582.71 

C7H14 ethyl 379.00 379.82 424.76 469.S0 513.19 555.37 595.78 634.22 670,59 
1,2-dimethyl, trans* 367.77 368.59 413.33 458.06 501.82 544.12 584.64 623.19 659.63 
1.2-dimethyl, cis 367.77 368.56 411.84 455.68 498.89 540.83 581.12 619.51 655.82 
1,3-dimethyl. trans* 367.77 368.59 413.33 458.06 501.82 544.12 584.64 623.19 659.63 
1.3-dimethyl. cis 367.77 368.59 413.33 458.06 501.82 544.12 584.64 623.19 659.63 
1,1-dimethyl ;:1:;'0.5-' 3:;'6.41 402.:ltS 44fLU9 4':.12.64 536.01 5(7.27 o1t:i.43 I:ltl<S.35 

C8H16 1,1.2-tr1methyl* 395.28 396.22 447.91 499.89 550.86 600.12 647.25 692.01 734.19 
1-ethyl-2-methyl* 412.95 413.87 464.63 515.54 565.45 613.72 660.00 704.03 745.67 
1-ethyl-3-methyl, cis* 412.95 413.91 466.12 517.92 568.38 617.01 663.51 707.71 749.47 
1-ethyl-3-methyl. trans* 412.95 413.91 466.12 517.92 568.38 617.01 663.51 707.71 749.47 
1-ethyl-t-methyl 400.74 401.72 455.07 507.95 559.39 608.89 656.15 700.96 743.19 
isopropyl 407.19 408.15 460.36 512.15 562.61 611.24 657.75 701. 95 743.71 
n-propyl 418.41 419.38 471.79 523.60 573.98 622.50 668.89 712.99 754.67 
1-2-3-trimethyl, cis cis 395.96 396.84 445.95 495.96 545.39 593.42 639.58 683.55 725.14 
1-2-3-trimethyl. trans trans* 401.72 402.64 453.20 504.10 554.08 602.47 648.86 693.00 734.70 
1.2,3-trimethyl. cis cis 395.96 390.91 448.93 500.71 551.24 599.99 646.61 690.91 732.74 
1,2,4-trimethyl, cis cis 395.96 396.88 447.44 498.34 548.32 596.70 643.09 687.23 728.94 
1,2.4-trimethyl. cis trans 395.96 396.88 447.44 498.34 548.32 596.70 643.09 687.23 728.94 
1,2,4-tr1methyl. trans trans* 401.72 402.64 453.20 504.10 554.08 602.47 648.86 693.00 734.70 

C9H18 n-butyl 457.83 458.94 518.82 577.70 634.77 689.62 742.00 791.75 838.75 
1-propyl-2-methyl. cis* 452.36 453.43 511.67 569.64 626.24. 680.84 733.11 782.80 829.75 
1-propyl-2-methyl. trans* 452.36 453.47 513.15 572.02 629.16 684.13 736.63 786.48 833.55 
1-propyl-3-methyl, cis* 452.36 453.47 513.15 572.02 629.16 684.13 736.63 786.48 833.55 
1-propyl-3-methyl, trans* 452.36 453.47 513.15 572.02 629.16 684.13 736.63 786.48 833.55 
1-propyl-1-methyl 440.16 441.28 502.11 562.05 620.18 676.02 729.26 779.72 827.27 
1.ll-d;othyl. oi", ""G.GO ""7.G7 606.00 6G~.99 G20."7 G76.09 7!J7.~6 777.0~ 927.00 
1.2-dlethyl. trans* 446.60 447.70 507.39 566.25 623.40 678.37 730.86 780.71 827.79 
1.3-diethyl. cis* 452.36 453.47 513.15 572.02 629.16 684.13 736.63 786.48 833.55 
1,3-diethyl, trans* 446.60 447.70 507.39 566.25 623.40 678.37 730.86 780.71 827.79 
1.1-diethyl 434.39 435.52 496.34 556.28 614.42 670.25 723.50 773.96 821.51 
1-ethyl-1.2-dimethyl. cis* 434.69 435.78 494.95 553.99 611.65 667.24 720.37 770.77 818.27 
1-ethyl-1.2-dimethyl, trans* 434.69 435.78 494.95 553.99 611.65 667.24 720.37 770.77 818.27 
1-ethyl~2.2~dimethyl. 434 .. 69 .. 435.78- 494.95 553.99 611.65 667.24 720.37 770 .. 7.7 . 818.27 
1-ethyl-2,3-dimethyl. cis cis* 441.14 442.16 498.74 555.82 611. 94 666.30 718.45 768.08 814.98 
1-ethyl-2,3-dimethyl, trans trans* 441. 14 442.20 500.23 558.20 614.87 669.59 721.97 771.76 818.79 
1-ethyl-2.3-dimethyl. trans ciS'" 441. 14 442.23 501.72 560.57 617.80 672.87 725.49 775.44 822.59 
1-ethyl-2.3-d1methyl. ciS trans. 441.14 442.20 500.23 558.20 614.87 669.59 721.97 771.76 818.79 
1-ethYl-2,4-dimethyl. cis cis* 441. 14 442.20 500.23 558.20 614.87 669.59 721.97 771.76 818.79 
1-ethyl-2,4-dimethyl. trans cis* 441. 14 442.23 501.72 560.57 617.80 672.87 725.49 775.44 822.69 
1-ethyl-2.4-dimethyl, ciS trans* 441.14 442.20 500.23 558.20 614.87 669.59 721. 97 771.76 81B.79 
1-ethyl-2,4-dimethyl, trans cis'" 441.14 442.23 501.72 560.57 617.80 672.87 725.49 775.44 822.59 
1-ethyl-1.5-dimethyl. cis cis 435.37 436.40 492.9B 550.06 606.18 660.54 712.69 762.32 809.22 
1-ethyl-1.5-dtmethyl, ciS trans* 441. 14 442.20 500.23 558.20 614.87 669.59 721. 97 771. 76 818.79 
1-ethyl-1.5-dimethyl. trans trans* 441.14 442.23 501.72 560.57 617.80 672.87 725.49 775.44 822.59 
1-ethyl-3.3-dimethyl* 434.69 435.81 496.44 556.36 614.57 670.52 723.88 774.45 822.07 
1-ethyl-3.4-dimethyl. cis cis 435.37 436.43 494.47 552.43 609.10 663.83 716.21 766.00 813.02 
1-ethyl-3.4-dimethyl. trans cis* 441.14 442.23 501.72 560.57 617 .80 672.87 725.49 775.44 822.59 
1-ethyl-3.4-dimethyl, trans trans* 441.14 442.20 500.23 558.20 614.87 669.59 721. 97 771.76 818.79 
1.2.3.4-tetramethyl. cis cis cis 424.15 425.13 480.06 536.24 591. 88 646.00 69B.03 747.60 794.45 
1,2.3,4-tetramethyl, trans trans trans* 429.91 430.93 487.31 544.38 600.57 655.05 707.31 757.04 804;02 
1.2.3,4-tetramethyl. trans cis cis* 429.91 430.97 488.80 546.75 603.50 658.33 710.83 760.72 807.82 
1.2.3,4-tetramethyl. cis trans trans* 424.15 425.17 481.55 538.62 594.81 649.29 701.55 751.28 798.26 
1,2.3,4-tetramethyl, trans trans cis 424.15 425.20 483.04 540.99 591.74 652.57 705.07 754.96 802.06 
1,1,2.2-tetramethyl 405.50 406.52 463.72 522.07 579.67 635.54 6S9.06 739.86 787.66 
1.1.3,3-tetramethyl 405.50 406.63 468.19 529.19 588.46 645.39 699.61 750.89 799.07 
1.2.3.4-tetramethyl. trans Cis trans ... 424.15 425.24 484.53 543.36 600.67 655.85 709.59 758.64 805.86 
isobutyl 446.60 447.70 507.39 566.25 623.40 678.37 730.86 780.71 827.79 
1-methylpropyl 446.60 447.70 507.39 566.25 623.40 678.37 730.86 780.71 827.79 
1.1-dimethylethyl 419.80 420.91 481.54 541.47 599.68 655.63 708.99 759.55 807.17 
1-1sopropyl-2-methyl, cis* 441.14 442.20 500.23 558.2.0 614.87 669.59 721.·97 771.76 818.79 
1-isopropyl-2-methyl, trans* 441.14 442..23 501.72 560.57 617.80 672.B7 725.49 775.44 822.59 
1-isopropyl-3-methyl, cis* 441. 14 442.23 50t. 72 560.57 617.80 672.87 725.49 775.44 822.59 
1-isopropyl-3-methyl. trans* 441.14 442.23 501.72 560.57 617.80 672.87 725.49 775.44 822.59 
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Table 27. Standard enthalpy of formation for alkylcyclopentnnes in kJ/mol 

T/K 298.15 300 400 500 600 700 800 900 1000 

C5H10 cyclopentane -76.78 -76.97 -86.08 -93.58 -99.51 -103.94 -107.11 -109.20 -110.42 

C6H12 methylcyclopentane -102.59 -102.83 -113.83 -122.81 -129.83 -135.01 -138.66 -141.01 -142.35 

C7H14 ethyl -124.06 -124.31 -136.14 -145.79 -153.35 -158.89 -162.75 -165.18 -166.47 
1. 2-dimethyl , trans'" -136.77 -137.03 -148.93 -158.59 -166.10 -171.57 -175.34 -177.68 -178.90 
1. 2-dimethyl • cis -132.59 -132.85 -145.25 -155.31 -163.13 -168.83 -172.78 -175.25 -176.59 
" 3-dimethyl • trans* -136.77 -137.03 148.93 -158.59 -166.10 171.57 -175.34 -177.68 -178.90 
1. 3-dimethyl • cis -136.77 -137.03 -148.93 ,-158.59 -166.10 -171.57 175.34 -177.68 -178.90 
1.1-dimethyl -139.41 -139.66 -151.16 -160.33 -167.30 -172.21 -175.43 -177 .25 -178.01 

C8H16 1. 1,2- tr imethyl * -165.23 -165.51 -178.91 -189.56 -197.63 -203.28 -206.97 -209.06 -209.94 
1-ethyl-2-methyl* -149.87 -150.16 -163.89 -175.02 -183.67 -189.96 -194.30 -196.99 -198.39 
1-ethyl-3-methyl. cis* -154.05 -154.34 -167.56 -178.30 -186.64 -192.71 -196.87 -199.42 -200.71 
1-ethyl-3-methyl. trans* -154.05 -154.34 -167.56 -178.30 -186.64 -192.71 -196.87 -199.42 -200.71 
1-ethyl-1-methyl -153.34 -153.62 -166.44 -176.70 184.50 -190.00 193.61 -195.64 -196.47 
isopropyl -150.71 -150.99 -164.21 -174.95 -183.30 -189.36 -193.52 -196.08 -197.36 
n-propyl -144.68 -144.96 -158.12 -168.85 -177.24 -183.38 -187.63 -190.27 -191.62 
1-2-3-trimethyl, cis cis -158.41 -158.71 -173.00 -184.54 -193.45 -199.90 -204.32 -207.06 -208.51 
1-2-3-trimethyl, trans trans'" -162.59 -162.88 -176.68 -187.82 -196.42 -202.64 -206.89 -209.49 -210.83 
1.2.3-ll'lmelhyl, r;,;1:;; \,;1:;; -106.77 -167.06 -160.3:5 ~ 191.09 -199.39 -205.38 -209.4b -211.1:J3 -213.14 
1.2,4-trimethyl. cis Cis -162.59 -162.88 -176.68 -187.82 -196.42 -202.64 -206.89 -209.49 -210.83 
1,2.4-trimethyl, cis trans -162.59 -162.88 -176.68 -187.82 -196.42 -202.64 -206.89 -209.49 -210.83 
1,2,4-trimethyl, trans trans'" -162.59 -162.88 -176.68 -187.82 196.42 -202.64 -206.89 -209.49 -210.83 

C9H18 n-butyl -165.31 -165.62 -180.10 -191.91 -201.13 -207.86 -212.50 -215.35 -2tfi. 77 
1-propyl-2-methyl, cis* 170.50 -170.82 -185.87 198.08 -207.56 -214.45 -219.18 -222.08 -223.55 
1-propyl-2-methyl, trans* -174.68 -174.99 -189.54 -201.36 -210.54 -217.19 -221.75 -224.51 -225.86 
1-propyl-3-methyl, cis* -174.68 -174.99 -189.54 -201.36 -210.54 -217.19 -221.75 -224.51 -225.86 
1-propyl-3-methyl, trans* -174.68 -174.99 -189.54 -201.36 -210.54 -217.19 -221. 75 -224.51 -225.86 
1-pl'opyl 1-methyl -173.97 -174.27 -188.42 -199.76 -208.39 -214.48 -218.48 -22().72 -221.63 
1. 2-diethyl , cis -167.15 -167.47 -182.52 -194.73 -204.21 -211.10 -215.83 -218.73 -220.20 
1.2-diethyl, trans* -171. 33 -171.65 -186.19 -198.01 -207.19 -213.84 -218.40 -221.16 -222.51 
1,3-diethyl, cis* -171. 33 -171.65 -186.19 -198.01 -207.19 -213.84 -218.40 -221.16 -222.51 
1,3-d1ethyl. trans* -171.33 -171.65 -186.19 -198.01 -207.19 -213.84 -218.40 -221.16 -222.51 
1,1-diethyl -167.28 -167.58 -181.73 -193.06 -201.70 -207.79 -211.79 -214.03 -214.93 
1-ethyl-1.2-dimethyl. cis'" -179.16 -179.48 -194.19 ':205.93 -214.82 -221. 07 -225.15 -227.45 -228.40 
1-ethyl-1.2-dimethyl. trans* -179.16 -179.48 -194.19 -205.93 -214.82 -221.07 -225.15 -227.45 -228.40 
l-ethyl-2,2-dimethyl* -182.51 -182.82 -197.54 -209~27 -218.17 -224.42 -228.50 -230:79 -231.75 
1-ethyl-2,3-dimethyl. cis cis'" -175.69 -176.02 191.64 -204.25 -213.99 -:221.03 -225.85 -228.80 -230.32 
1-ethyl-2,3-dimethyl, trans trans* -179.87 ~180.19 -195.31 -207.53 -216.97 -223.78 -228.42 -231.23 -232.63 
1-ethyl-2,3-dimethyl, trans cis* -184.05 ~184.37 -198.98 -210.80 -219.94 -226.52 -230.99 -233.67 -234.95 
1-othyl-2.3-d;mothyl, oit:: tl"'ans+ -170.97 -190.10 -1'.:15.31 -207.53 -21(3007 -223.79 -220.042 231.20 202.00 
1-ethVL-2,4-dimethyl. cis cis'" -179.87 -180.19 -195.31 -207.53 -216.97 -223.78 -228.42 -231.23 -232.63 
1-ethyl-2,4-dimethyl, trans cis* -184.05 -184.37 -198.98 -210.80 -219.94 -226.52 -230.99 -233;67 -234.95 
1-ethyl-2.4-dimethyl, cis trans* -179.87 -180.19 -195.31 -207.53 -216.97 -223.78 -228.42 -231.23 -232.63 
1-ethyl-2,4-dimethyl. trans cis* -184.05 -184.37 "'198.98 -210.80 -219.94 -226.52 -230.99 -233.67 -234.95 
1-ethyl-1.5-dimethyl, cis cis 175.69 -176.02 -191.64 -204.25 -213.99 -221.03 -225.85 -228.80 -230.32 
1-ethyl-1,5-dimethyl, cis trans'" -179.87 -180.19 -195.31 -207.53 -216.97 -223.78 -228.42 -231.23 -232.63 
1-ethyl-1.5-dimethyl, trans trans* -184.05 -184.37 -198.98 -210.80 -219.94 -226.52 -230.99 -233.67 -234.95 
1-ethyl-3.3-dimethyl* -186.69 -187.00 -201.21 -212.55 -221.14 -227.16 -231.07 -233.23 -234.06 
1-ethyl-3,4-dimethyl, cis Cis -179.87 -180.19 -195.31 -207.53 -216.97 -223.78 -228.42 -231.23 -232.63 
1-ethyl-3,4-dimethyl, trans cis* -184.05 -184.37 -198.98 -:210.80 -219.94 -226.52 -230.99 -233.67 -234.95 
t-cthyl-3,4-dimcthyl. trono tron,,'" 17~.O7 100.19 190.01 207.03 -210.97 -223.15 -225.42 -2:31.23 -232.03 
1,2.3.4-tetramethyl. cis cis cis -184.22 -184.57 -200.76 -213.77 -223.77 -230.97 -235.87 -238.87 -240.44 
1.2,3.4-tetramethyl. trans trans trans* -188.41 -188.74 -204.43 -217.04 -226.74 -233.71 -238.44 -241.30 -242.75 
1.2.3.4-tetramethyl. trans cis cis* -192.59 -192.91 -208.10 -220.32 -229.72 -236.46 -241.01 -243.74 -245.07 
1.2,3.4-tetramethyl, cis trans trans* -188.41 -188.74 -204.43 -217.04 -226.74 -233.71 -238.44 -241. 30 -242.75 
1.2.3,4-tetramethyl, trans trans cis -192.59 -192.91 -208.10 -220.32 -229.72 -236.46 -241.01 -243.74 -245.07 
1.1,2.2-tetramethyl -189.49 -189.83 -205.22 -211 .26 -226.18 -232.25 -23EL04 -238.00 -238.66 
1,1.3,3-tetramethyl -202.05 -202.35 -216.23 -227.09 -235~10 -240.48 -243.74 -245.29 -245.61 
1.2.3.4-tetramethyl. trans cis trans* -196.77 -197.09 -211.77 -223.60 -232.69 -239.20 -243.58 -246.17 -241.39 
isobutyl -171.33 -171.65 -186.,19 -198.01 -207.19 -213.84 -218.40 -221.16 -222.51 
1-methylpropyl -167.99 -168.30 182.84 194.66 -203.84 -210.50 -215.05' -217.81 -219.17 
1.1-dimethylethyl -176.65 -176.95 -191.17 -202.51 -211.10 -217.12 -221.03 -223.19 -224.02 
1-isopropyl-2-methyl. cis* -176.52 -176.85 -191.96 -204.18 -213.62 -220.43 -225.07 -227.89 -229.29 
1-isopropyl-2-methyl. trans'" -180.71 -181.02 -195.63 -207.46 -216.59 -223.17 -227.64 -230.32 -231.60 
1-isopropyl-3-methyl. cis* -180.71 -1131.02 -195.63 -207.46 -216.59 -223.17 -227.64 -230.32 -231.60 
1-isopropyl-3-methyl. trans* -180.71 -181.02 -195.63 -207.46 -216.59 -223.17 -227.64 -230.32 -231.60 

J. Phys. Chem. Ref. Data, Vol. 14, No.4, 1985 



THERMODYNAMIC PROPERTIES OF ALKYLCYCLOPENTANES AND ALKYLCYCLOHEXANES 1125 

Table 28. Standard Gibbs energy of formation for alkylcyclopentanes in kJ/mol 

T/K 298.15 300 400 500 600 700 800 900 1000 

C5H10 cyclopentane 39.41 40.12 80.59 123.16 167.06 211.89 257.19 302.89 348.78 

C6H12 methylcyclopentane 40.15 41.02 90.71 142.92 196.73 251.62 307.07 362.97 419.09 

C7H14 ~thyl 47.60 48.65 108.18 170 .. 41 234.36 299.47 365.18 431.37 497.77 
1,2-dimethyl, trans* 38.23 39.30 99.96 163.34 228.43 294.68 361.50 428.79 496.30 
1,2-dimethyl, cis 42.41 43.48 104.23 167.80 233.16 299.72- 366.88 434.54 502.42 
" 3-dimethyl , trans* 38.23 39.30 99.96 163.34 228.43 294.68 361.50 428.79 496.30 
" 3-dimethyl , ciS 38.23 39.30 99.96 163.34 228.43 294.68 361.50 428.79 496.30 
1,1-dimethyl 39.23 40.32 102.15 166.57 232.61 299.71 367.31 435.31 503.47 

C8H16 1,1,2-trimethyl* 42.24 43.51 115.32 190.15 266.85 344.78 423.29 502.25 581.39 
1-ethyl-2-methyl* 52.33 53.56 123.65 196.87 272.06 348.58 425.77 503.49 581.46 
1-ethyl-3-methyl, cis* 48.14 49.38 119.38 192.40 267.33 343.54 420.38 497.75 575.34 
1-ethyl-3-methyl, trans* 48.14 49.38 119.38 192.40 267.33 343.54 420.38 497.75 575.34 
1-ethyl-1-methyl 52.49 53.75 124.92 198.99 274.86 351.92 429.54 507.61 585.86 
isopropyl 53.21 54.46 125.04 198.63 274.13 350.92 428.34 506.28 584.45 
n-propyl. 55.89 57.11 126.56 199.01 273.37 349.02 425.32 502.16 579.23 
1-2-3-trimethyl, cis cis 48.86 50.12 122.01 197.14 274.32 352.86 432.08 511.85 591.87 
1-2-3-trimethyl, trans trans* 42.95 44.21 115 .. 43 189.79 266.13 343.78 422.09 500.92 579.99 
1,2.3-trimethyl. cis cis 40.49 41.76 113.47 188.21 264.85 342.77 421.31 500.36 579.64 
1.2,4-trimethyl, cis cis 44.67 45.94 117.74 192.68 269.58 347.81 426.70 506.11 585.75 
1.2,4-trimethyl. cis trans 44.67 45.94 117.74 192.68 269.58 347.81 426.70 506.11 585.75 
1.2.4-trimethyl. trans trans* 42.95 44.21 115.43 189.79 266.13 343.78 422.09 500.92 579.99 

C9H18 n-butyl 64.17 65.58 144.94 227.61 312.38 398.57 485.47 572.95 660.68 
1-propyl-2-methyl, cis* 60.61 62.03 142.03 225.47 311.07 398.13 485.91 574.28 662.92 
1-propyl-2-methyl, trans* 56.43 57.84 137.76 221.00 306.34 393.08 480.53 568.54 656.80 
1-propyl-3-methyl, cis* 56.43 57.84 137.76 221.00 306.34 393.08 480.53 568.54 656.'80 
1-propyl-3-methyl, trans* 56.43 57.84 137.76 221.00 306.34 393.08 480.53 568.54 656.80 
1-propyl-1-methyl 60.78. 62.22 143.30 227.59 313.87 401.47 489.68 578.40 667.31 
" 2-diethyl , cis 65.68 67.10 147.68 231.69 317.87 405.51 493.87 582.81 672.03 
1.2-diethyl, trans* 61.49 62.92 143.42 227.23 313.14 400.46 488.48 577.07 665.91 
1,3-diethyl. cis* 59.78 61.19 141. 11 224.35 309.68 396.43 483.87 571. 88 660.15 
1,3-diethyl, trans* 61.49 62.92 143.42 227.23 313.14 400.46 488.48 577.07 665.91 
1,1-diethyl 69.19 70.64 152.30 237.16 324.02 412.20 500.99 590.28 679.77 
1-ethyl-1,2-dimethyl, cis* 57.22 58.67 140.39 225.45 312.56 401.03 490.13 579.73 669.54 
1-ethyl-1,2-dimethyl, trans* 57.22 58.67 140.39 225.45 312.56 401.03 490.13 579.73 669.54 
1-ethyl-2,2-dimethyl* 53.87 55.32 137.04 222.10 309.21 397.68 486.78 576.39 666.20 
1-etflyl-2,a:'dimethyr, cfs cis* 58.77 66.21 141.43 -226.20 313.21 401.72 490.96 580.80 6i6:9f 
1-ethyl-2,3-dimethyl. trans trans* 54.59 56.02 137.16 221.74 308.48 396.67 485.58 575.06 664.79 
1-ethyl-2,3-dimethyl, trans cis* 50.40 51.84 132.89 217.28 303.75 391.63 480.19 569.31 658.67 
1-ethyl-2.3-dimethyl, ciS trans* 54.59 56.02 137.16 221.74 308.48 396.67 485.58 575.06 664.79 
1-ethYL-2,4-dimethyl, cis cis* 54.59 56.02 137.16 221.74 308.48 396.67 485.58 575.06 664.79 
1-ethyl-2,4-dimethyl, trans cis* 50.40 51.84 132.89 217.28 303.75 391.63 480.19 569.31 658.67 
1-ethyl-2,4-dlmethyl, ciS trans* 54.59 56.02 137.16 221.74 308,48 396.67 485.58 575.06 664.79 
1-ethyl-2,4-dimethyl, trans cis* 50.40 51.84 132.89 217.28 303.75 391.63 480.19 569.31 658.67 
1-ethyl-1,5-dlmethyl, ciS cis 60.49 61.94 143.73 229.09 316.67 405.75 495.57 585.99 676.67 
i-ethyl 1,ti-dimethyl, cis tr/llns+ 54.59 50.02 107.10 221. 74 000.40 390.07 405.50 575.00 604.79 
1-ethyl-1,5-dimethyl, trans trans* 50.40 51.84 132.89 217.28 303.75 391.63 480.19 569.31 658.67 
1-ethyl-3,3-dimethyl* 49.69 51.14 132.78 217.63 304.48 392.64 481.40 570.64 660.08 
1-ethyl-3,4-dimethyl, ciS cis 56.31 57.75 139.47 224.62 311.94 400.71 490.19 580.24 670.56 
1-ethyl-3.4-dimethyl. trans cis* 50.40 51.84 132.89 217.28 303.75 391.63 480.19 569.31 658.67 
1-ethyl-3.4-dimethyl, trans trans* 54.59 56.02 137.16 221. 74 308.48 396.67 485.58 575.06 664.79 
1,2,3,4-tetramethyl, cis cis cis 55.30 56.77 139.78 226.48 315.47 405.99 497.2.8 589.16 681.32. 
1.2,3,4-tetramethyl, trans trans trans* 49.40 50.86 . 133.21 219.13 307.28 396.92 487.28 578.23 669.44 
1,2,3,4-tetramethyl, trans cis cis* 45.22 .46.67 128.95 214.67 302.55 391.88 481. 90 572.49 663.32 
1,2,3,4-tetramethyl, cis trans trans* 51.12 52.58 135.52 222.02 310.74 400.95 491. 89 583.42 675.20 
1,2,3,4-tetramethyl, trans trans cis 46.93 48.40 131. 25 217.55 a06.01 395.91 486.51 577.67 669.08 
1,1,2,2 tetr/llmethyl 55.59 57.09 141.0::; 230.07 32.0.38 412..04 !;04.2.'a !;'a7.01 ea'a.8'a 
1,1.3,3-tetramethyl 43.04 44.54 129.05 216.68 a06.19 396.91 488.14 579.78 671. 54 
1,2,a,4-tetramethyl, trans cis trans* 42.7.5 44.22 126.98 213.09 301.28 390.87 481.13 571.93 662.97 
isobutyl 61.49 62.92 143.42 227.23 313.14 400.46 488.48 577.07 665.91 
1-methylpropyl 64.84 66.27 146.76 230.58 316.49 403.81 491.83 580.42 669.26 
1,1-dimethylethyl 64.17 65.65 148.78 235.13 323.46 413.11 503.35 594.09 685.02 
1-isopropyl-2-methyl, cis* 57.94 59.37 140.51 225.09 311.83 400.02 488.92 578.40 668.14 
1-isopropyl-2-methyl. trans* 53.75 55.19 136.24 220.63 307.10 394.98 483.54 572.66 662.02 
1-isopropyl-3-methyl, Ci5* 53.75 55.19 136.24 220.63 307.10 394.98 483.54 572.66 662.02 
1-isopropyl-3-methyl, trans* 53.75 55.19 136.24 220.63 307.10 394.98 483.54 572.66 662.02 
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Table 29. Standard heat capacity at constant pressure for alkylcyclohexanes in u!K mol 

TIK 298.15 300 400 500 600 700 800 900 1000 

C6H12 cyclohexane 113.24 114.08 156.89 195.19 228.96 258.21 282.93 303.14 318.82 

C7H14 methylcyclohexane 135.17 136.14 185.61 229.78 268.62 302.16 330.38 353.29 370.89 

C8H16 ethyl 158.1'1 159.25 214.67 264.15 307.68 345.28 376.94 402.65 422.43 
1,1-dimethyl 160.52 161.63 218.80 269.54 313.87 351.78 383.28 408.35 427.01 
1, 2-dimethyl , trans* 157.11 158.20 214.33 264.36 308.29 346.11 377.83 403.45 422.96 
1,2-d1methyl, cis 157.11 158.20 214.33 264.36 308.29 346.11 377.83 403.45 422.96 
1,3-dimethyl, cis 157.11 158.20 214.33 264.36 30B.29 346.11 377.83 403.45 422.96 
1. 3-dimethyl • trans* 157.11 158.20 214.33 264.36 308.29 346.11 377.83 403.45 422.96 
1, 4-dimethyl , cis 157.11 158.20 214.33 264.36 308.29 346.11 377.83 403.45 422.96 
1.4-dimethyl. trans 157.11 158.20 214.33 264.36 308.29 346.11 377.83 403.45 422.96 

C9H18 "-propyl 181.16 182.35 243.72 29B.52 346.74 388.40 423.49 452.01 473.96 
1-ethyl-1--methyl 183.51 184.74 247.85 303.92 352.93 394.91 429.83 457.71 478.55 
1-ethyl-2-methyl, cis* 180.10 181.31 243.39 298.73 347.35 389.23 424.39 452.81 474.50 
1-ethyl-2-methyl, trans* 180.10 181.31 243.39 298.73 347.35 389.23 424.39 452.81 474.50 
1-ethyl-3-methyl. cis* 180.10 181. 31 243.39 298.73 347.35 389.23 424.39 452.81 474.50 
1-ethyl-3-methyl. trans* 180.10 181.31 243.39 298.73 347.35 389.23 424.39 452.81 474.50 
1-ethyl-4-methyl. cis* 180.10 181. 31 243.39 298.73 347.35 389.23 424.39 452.81 474.50 
1-ethyl-4-methyl. tran~* 190.10 191. ~1 2"3.~O 209.73 3"7.36 399.23 424.3') 452.01 474.50 
1,2,3-trimethyl, cis ciS 179.04 180.26 243.05 298.95 347.95 390.06 425.28 453.61 475.04 
1,2,3-trimethyl, trans trans* 179.04 180.26 243.05 298.95 347.95 390.06 425.28 453.61 475.04 
1,2.3-trimethyl. trans cis 179.04 180.26 243.05 298.95 347.95 390.06 425.28 453.61 475.04 
1,2.4-trimethyl, cis cis* 179.04 180.26 243.05 298.95 347.95 390.06 425.28 453.61 475.04 
1.2.4-trimethyl. trans trans* 179.04 180.26 243.05 298.95 347.95 390.06 425.28 453.61 475.04 
1.2.4-1:r1me1:t1yl. 1:rans cls'" n9.04 180.26 243.05 29B.95 347.95 390.06 425.28 453.61 475.04 
1.2.4-trimethyl, cis trans* 179.04 180.26 243.05 298.95 347.95 390.06 425.28 453.61 475.04 
1,3,5-trimethyl, cis ciS 179.04 180.26 243.05 298.95 347.95 390.06 425.28 453.61 475.04 
1,3,5-trimethyl, cis trans 179.04 180·26 243.05 298.95 347.95 390.06 425.28 -453.61 475.04 
1.1,2-trimethyl* 182.45 183.70 247.52 304.13 353.54 395.74 430.73 458.51 479.08 
isopropyl 1RO 10 1Q1.~1 24~.~9 209.7~ ~"7.~S ~90.::12 4::14.20 462.91 474.50 

C10H20 n-butyl 204.15 205.46 272.77 332.89 385.80 431. 52 470.04 501.37 525.49 
1.1-dimethylethyl 205.44 206.80 276.57 338.50 392.60 438.86 477.28 507.87 530.62 
1-methylpropyl* 203.09 204.42 272.44 333.10 386.41 432.35 470.94 502.16 526.03 
isobutyl 203.09 204.42 272.44 333.10 386.41 432.35 470.94 502.16 526.03 
1-propyl-1-methyl 206.50 207.85 276.90 338.29 391.99 438.03 476.38 507.07 530.0B 
1-isopropyl-l-methyl 205.44 ·206.80 276.57 338.50 392.60 - 438.86 477.28· 507.87 - 530.62 
1.1-diethyl 206.50 207.85 276.90 338.29 391.99 438.03 476.38 507.07 530.08 
1. 2-diethyl . trans* 203.09 204.42 272.44 333.10 386.41 432.35 470.94 502.16 526.03 
1. 2-diethyl • cis 203.09 204.42 272.44 333.10 386.41 432.35 470.94 502.16 526.03 
1,3-diethyl. trans* 203.09 204.42 272.44 333.10 386.41 432.35 470.94 502.16 526.03 
1 ,3-diethyl, cis 203.09 204.42 272.44 333.10 386.41 432.35 470.94 502-.16 526.03 
1,4-diethyl, trans 203.09 204.42 272.44 333.10 386.41 432.35 470.94 502.16 526.03 
1,1,2,2-tetramethyl 207.79 209.19 280.70 343.90 398:79 445.36 483.62 513.57 535.21 
1,1.3.3-tetramethyl 207.79 209.19 280.70 343.90 398.79 445.36 483.62 513.57 535.21 
1.1,4.4-tetramethyl 207.79 209.19 280.70 343.90 398.79 445.36 483.62 513.57 535.21 
1-propyl-2-methyl. trans* 203.09 204.42 272.44 333.10 386.41 432.35 470.94 502.16 526.03 
1-propyl-2-mcthyl. cis* 203.09 204.42 272.44 333.10 386.41 432.35 470.94 502.16 526.03 
1-propyl-3-methyl, trans* 203.09 204.42 272.44 333.10 386.41 432.35 470.94 502.16 ·526.03 
1-propyl-3-methyl, cis* 203.09 204.42 272.44 333.10 386.41 432.35 470.94 502.16 526.03 
1-propyl-4-methyl, cis 203.09 204.42 272.44 333.10 386.41 432.35 470.94 502.16 526.03 
1-propyl-4-methyl. trans 203.09 204.42 272.44 333.10 386.41 432.35 470.94 502.16 526.03 
1-isopropyl-2-methyl, trans* 203.09 204.42 272.44 333.10 386.41 432.35 470.94 502.16 526.03 
1-isopropyl-2~methyl. cis* 203.09 204.42 272.44 333.10 386.41 432.35 470.94 502.16 526.03 
1-isopropyl-3-methyl, trans* 203.09 204.42 272.44 333.10 386.41 432.35 470.94 502.16 526.03 
1-isopropyl-3-methyl, cis* 203.09 204.42 272.44 333.10 386.41 432.35 470.94 502.16 526.03 
1-;sopropyl-4-methyl. trans 203.09 204.42 272.44 333.10 386.41 432.35 470.94 502.16 526.03 
1-15uprupyl-4-methyl. cls 203.09 204.42 272.44 333.10 386.41 432.35 470.94 502.16 526.03 
1-ethyl-1,2-dimethyl, trans* 205.44 206.80 276.57 338.50 392.60 438.86 477~28 507.87 530.62 
1-ethyl-1,2-dimethyl. cis* 205.44 206.80 276.57 338.50 392.60 438.86 477.28 507.87 530.62 
1-ethyl-1,3-dimethyl. trans* 205.44 206.80 276.57 338.50 392.60 438.86 477.28 507.87 530.62 
1-ethyl-1,3-methyl, cis* 205.44 206.80 276.57 338.50 392.60 438.86 477 .28 507.87 530.62 
1-ethvl-1.4-dimethyl. trans 205.44 206.80 276.57 338.50 39'.BO 43R.RI'> 477.~R 507.R7 S!':I0.B7 
1-ethyl-1.4-dimethyl, cis 205.44 206.80 276.57 338.50 392.60 438.86 477.28 507.87 530.62 
1-ethyl-2,2-dimethyl* 205.44 206.80 276.57 338.50 392.60 438.86 477.28 507.87 530.62 
1-ethyl-3,3-dimethyl* 205.44 206.80 276.57 338.50 392.60 438.86 477.28 507.87 530.62 
1-ethyl-4,4-dimethyl 205.44 206.80 276.57 338.50 392.60 438.86 477.28 507.87 530.62 
1-ethyl-2,3-dlmethyl, cis cis* 202.03 203.37 272.11 333.32 387.01 433.19 471.83 502.96 526.57 
l-elilyl-2,3-ulmetllyl. <.;l~ tJ·'Ul~· 202.03 203.37 272.11 333.32 367.01 433.19 471.83 502.96 526.57 
1-ethyl-2,3-dimethyl, trans cis* 202.03 203.37 272.11 333.32 387'.01 433.19 471.83 502.96 526.57 
1-ethyl-2,3-dimethyl, trans trans* 202.03 203.37 272.11 333.32 387.01 433.19 471.83 502.96 526.57 
1-ethyl-3,4-dimethyl. cis cis. 202.03 203.37 272.11 333.32 387.01 433.19 471.83 502.96 526.57 
1-ethyl-3,4-dimethyl, trans cis* 202.03 203.37 272.11 333.32 387.01 433.19 471.83 502.96 526.57 
1-ethyl-3,4-dimethyl, cis tranS* 202.03 203.37 272.11 333.32 387.01 433.19 471.83 502.96 526.57 
1-ethyl-3.4-dimethyl. trans trans* 202.03 203.37 272.11 333.32 387.01 433.19 471.83 502.96 526.57 
1-ethyl-3,5-dimethyl, cis cis 202.03 203.37 272.11 333.32 387.01 433.19 471.83 502.96 526.57 
1-ethyl-3,5-dimethyl, trans cis* 202.03 203.37 272.11 333.32 387.01 433.19 471.83 502.96 526.57 
1-ethyl-3,5-dimethyl, trans trans 202.03 203.37 272.11 333.32 387.01 433.19 471.83 502.96 526.57 
1-ethyl-2.4-dimethyl, cis cis* 202.03 203.37 272.11 333.32 387.01 433.19 471.83 502.96 526.57 
1-ethyl-2,4-dimethyl, trans trans* 202.03 203.37 272.11 333.32 387.01 433.19 471.83 502.96 526.57 
1-ethyl-2,4-dimethyl. cis trans* 202.03 203.37 272.11 333.32 387.01 433.-19 471.83 502.96 526.57 
1-ethyl-2.4-dimethyl, trans cis* 202.03 203.37 272.11 333.32 387.01 433.19 471.83 502.96 526.57 
1-ethyl-2.5-dimethyl, cis cis* 202.03 203.37 272.11 333.32 387.01 433.19 471.83 502.96 526.57 
1-ethyl-2.5-dimethyl, cis trans* 202.03 203.37 272.11 333.32 387.01 433.19 471.83 502.96 526.57 
1-ethyl-2.5-dimethyl, trans trans· 202.03 203.37 272.11 333.32 387.01 433.19 471.83 502.96 526.57 
1-ethyl-2.5-dimethyl, trans cis* 202.03 203.37 272.11 333.32 387.01 433.19 471.83 502.96 526.57 

1-ethyl-2,6-dimethyl, cis cis 202.03 203.37 272.11 333.32 387.01 433.19 471.83 502.96 526.57 
1-ethyl-2.6-dimethyl, trans cis* 202.03 203.37 272.11 333.32 387.01 433.19 471.83 502.96 526.57 

1-ethyl-2.6-dimethyl. trans trans 202.03 203.37 272.11 333.32 387.01 433.19 471.83 502.96 526.57 
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Table 29. Standard heat capacity at constant pressure for alkylcyclohexanes In \.11K mOl--Continued 

T/K 29B.15 300 400 500 600 700 BOO 900 1000 

1,1,2,3-tetramethyl, cis* 204.38 205.76 276.24 338.72 393.20 439.69 478.18 508.67 531.16 
1,1,2,3-tetramethyl, trans* 2.04.38 2.05.76 2.76.2.4 338.72 393.20 439.69 478. 'i8 50S.67 531.16 
1,I,3,4-tetramethyl, cis* 204.38 205.76 276.24 338.72 393.20 439.69 478.1B 508.67 531.16 
1,1,3,4-tetramethyl, trans* 204.38 205.76 276.24 338.72 393.20 439.69 478.18 50B.67 531.16 
1,1,2,4-tetramethyl, c1s* 204.38 205.76 276.24 338.72 393.20 439.69 478.18 508.67 531.16 
1.1,2,4-tetramethyl, trans* 204.38 205.76 276.24 338.72 393.20 439.69 478.18 508.67 531.16 
1,1,3,5-tetramethyl, cis 204.3B 205.76 276.24 338.72 393.20 439.69 478.18 508.67 531.16 
1,1,3,5-tetramethyl, trans* 204.38 205.76 276.24 338.72 393.20 439.69 478.18 508.67 531.16 
1,2,2.3-tetramethyl, cis 204.38 205.76 276.24 338.72 393.20 439.69 47S.18 50S.67 531.16 
1.2,2,3-.e'rame.nyl, .rans'" 204.36 20:J.76 276.21f 336.72 3~3.20 1f3~.6~ 476.16 :506.07 :J31. 10 
1,2,2,4-tetramethyl, cis* 204.38 205.76 276.24 33B.72 393.20 439.69 478.18 508.67 531. 16 
1,2,2,4-tetramethyl, trans* 204.38 205.76 276.24 33S.72 393.20 439.69 47S.1S 508.67 531.16 
1,2,3,4-tetramethyl, cis c1s cis 200.97 202.32 271.77 333.54 387.62 434.02 472.73 503.76 527.11 
1,2,3,4-tetramethyl, c1S cis trans* 200.97 202.32 271.77 333.54 387.62 434.02 472.73 503.76 527.11 
1,2,3,4-tetramethyl, cis trans trans* 200.97 202.32 271.77 333.54 387.62 434.02 472.73 503.76 527.11 
1.2.3.4-tetramethyl, trans cis trans* 200.97 202.32 271.77 333.54 387.62 434.02 472.73 503.76 527.11 
1,2,3,4-tetramethyl, trans cis cis* 200.97 202.32 271.77 333.54 387.62 434.02 472.73 503.76 527.11 
1,2,3,4-tetramethyl, trans trans cis~ 200.97 202.32 271. 77 333.54 387.62 434.02 472.73 503.76 527.11 
1 ,2.3,5-tetramethyl , cis cis cis 200.97 202.32 271.77 333.54 387.62 434.02 472.73 503.76 527.11 
1,2,3,5-tetramethyl. trans trans trans 200.97 202.32 271.77 333.54 387.62 434.02 472.73 503.76 527.11 
1 ,2,3,5-tetr-c;lInettlyl, ei:5 tr'an:5 tr'CUI:5* 200.97 202.32 271.77 333.54 367.62 434.02 472.73 503.76 527.11 
1,2.3,5-tetramethyl, cis cis trans* 200.97 202.32 271.77 333.54 387.62 434.02 472.73 503.76 527.11 
1.2,3,5-tetramethyl, trans cis trans* 200.97 202.32 271. 77 333.54 387.62 434.02 472.73 503.76 527.11 
1,2,3.5-tetramethyl, trans cis trans* 200.97 202.32 271.77 333.54 387.62 434.02 472.73. 503.76 527.11 
1 ,2.3,5-tetramethyl , trans trans cis* 200.97 202.32 271.77 333.54 387.62 434.02 472.73 503.76 527.11 
1 ,2.3,5-tetramethyl , cis trans cis'" 200.97 202.32 271.77 333.54 387.62 434.02 472.73 503.76 527.11 
1,2.4.5-tetramethyl. cis cis cis 200.97 202.32 271.77 333.54 387.62 434.02 472.73 503.76 527.11 
l,2.4.5-tetramethyl, trans trans trans* 200.97 202.32 271.77 333.54 387.62 434.02 472.73 503'.76 527.11 
1.2,4,5-tetramethyl, cis trans trans 200.97 202.32 271.77 333.54 387.62 434.02 472.73 503.76 527.11 
1.2.4,5-tetramethyl. trans ciS trans* 200.97 202.32 271.77 333.54 387.62 434.02 472.73 503.76 527.11 
1,2.4,5-tetramethyl, trans trans cis 200.97 202.32 271.77 333.54 387.62 434.02 472.73 503.76 527.11 

Table 30. Standard entropy for alkylcyclohexanes in J/K mol 

T/K 298.15 300 400 500 600 700 800 900 1000 

C6H12 cyclohexane 294.59 295.29 334.0B 373.29 411.93 449.48 485.62 520.16 552.95 

C7H14 methylcyclohexane 343.44 344.27 390.34 436.60 482.01 526.01 568.26 608.54 646.72 

C8H16 ethyl 382.85 383.83 437.38 490.70 542.80 593.13 641.37 687.31 730.81 
1,1-dimethyl 359.42 360.41 414.89 469.29 522.45 573.76 622.86 669.52 713.56 
1, 2-d1methyl , trans* 371.62 372.60 425.94 479.26 531.43 581.87 630.23 676.27 719.84 
" 2-dimethyl • cis 371.62 372.60 425.94 479.26 531.43 581.87 630.23 676.27 719.84 
1, 3-dimethyl , cis 371.62 372.60 425.94 479.26 531.43 581.B7 630.23 676.27 719.84 
1.3-dimethyl. trans* ~71_S2 ~7'J_~O .4'.)!'\ Q& 47Q 21': !,\~L.4~ 1591. 97 6~O_2~ G76_27 710.Q,f 
1,4-dimethyl, Cis 365.86 366.83 420.18 473.49 525.67 576.11 624.47 670.51 714.0B 
1,4-dimethyl, trans 365.86 366.83 420.18 473.49 525.67 576.11 624.47 670.51 714.08 

C9H18 n-propyl 422.26 423.39 484.41 544.80 603.59 660.25 714.48 766.07 814.89 
1-ethyl-1-methyl 404.59 405.73 467.69 529.15 589.00 646.65 701.74 754.04 803.41 
1-ethyl-2-methyl, cis* 416.80 417.92 478.74 539.12 597.98 654.76 709.10 760.80 S09.69 
1-ethyl-2-methyl. trans* 416.80 417.92 478.74 539.12 597.9B 654.76 709.10 760.80 809.69 
1-ethyl-3-methyl, cis* 416.80 417.92 478.74 539.12 597.98 .654.76 709.10 760.80 809.69 
1-ethyl-3-methyl, trans* 416.80 417.92 478.74 539.12 597.98 654.76 709.10' 760.80 809.69 
1-ethyl-4-methyl, cis* 416.80 417.92 478.74 539.12 597.98 654.76 709.10 760.80 809.69 
1-ethyl-4-methyl, trans* 416.80 417.92 478.74 539.12 597.98 654.76 109.10 760.80 809.69 
1,2,3-trimethyl, cis cis 399.81 400.92 461.54 521. 91 580.85 637.74 692.20 744.00 792.96 
1,2.3-trimethyl, trans trans* 405.57 406.68 467.31 527.68 586.62 643.50 697.97 749.76 798.72 
1,2,3-trimethyl. trans cis 399.81 400.92 461. 54 521. 91 580.85 637.74 692.20 744.00 _792.96 
1,2,4-trimethyl. cis cis* 405.57 406.68 467.31 527.68 586.62 643.50 697.97 749.76 798.72 
1,2,4-trimethyl, trans trans* 405.57 406.68 467.31 527.68 586.62 643.50 697 .. 97 749.76 798.72 
1,2,4-trimethyl, trans cis* 405.57 406.68 467.31 527.68 586.62 643.50 697.97 749.76 798.72 
1.2.4-trtmethyl. cis trans* 405.57 406.68 467.31 527.68 586.62 643.50 697.97 749.76 798.72 
1,3.5-trtmethyl, cis cis 390.68 391.79 452.41 512.78 571.72 628.61 683.07 734.86 783.82 
1,3,5-trimethyl, cis trans 399.B1 400.92 461.54 521. 91 580.85 637.74 692.:20 744.00 792.96 
1,1,2-trimethyl* 399.13 400.26 462.02 523.47 583.39 641.15 696.36 748.77 798.21 
isopropyl 411.04 412.15 472.98· 533.36 592.22 649.00 703.34 755.03 803.92 

J. Phys. Chern. Ref. Data, Vol. 14, No.4, 1965 



1128 R. A. ALBERTY AN~ Y. S. HA 

Table 30. Standard entropy for alkylcyclohexanes tn u!K mol--Continued 

T/K 298.15 300 400 500 600 700 BOO 900 1000 

C10H20 n-butyl 461.68 462.94 531.44 598.90 664.38 727.38 787.59 844.83 898.97 
1,1-dimethylethyl 423.65 424.92 494.16 562.67 629.29 693.38 754.58 812.64 867.39 
1-methylpropyl* 456.21 457.47 525.77 593.22 65B.77 721. 88 782.22 839.56 893.77 
isobutyl 450.45 451.71 520.01 587.45 653.01 716.12 776.45 833.80 888.01 
1-prop~I-1~methyl 444.01 445.29 514.72 583.25 649.79 713.77 774.85 832.81 887.49 
1-1sopropyl-1-methyl 432.78 434.05 503.29 571.80 638.42 702.51 763.71 821.77 876.53 
1,1-dlethyl 438.24 439.52 508.96 577 .49 644.03 708.01 769.09 827.04 881.73 
1,2-dlethyl. trans* 450.45 451.71 520.01 587.45 653.01 716.12 776.45 833.80 888.01 
1,2-diethyl, cis 450.45 451.71 520.01 587.45 653.01 716.12 776.45 833.80 888.01 
1 ,3-diethyl , trans* 450.45 451.71 520.01' 587.45 653.01 716.12 776.45 833.80 888.01 
1,3-diethyl, cis 450.45 451.71 520.01 587.45 653.01 716.12 776.45 833.80 888.01 
1,4-diethyl, trans 444.69 445.95 514.25 581.69 647.25 710.36 770.69 828.03 882.24 
1,1,2,2-tetramethyl 409.35 410.64 480.81 550.39 618.07 683.15 745.21 803.98 859.28 
1,1.3,3-tetramethyl 409.35 410.64 480.81 550.39 618.07 683.15 745.21 803.98 859.28 
1,1,4,4-tetramethyl 403.58 404.87 475.05 544.63 612.30 677.38 739.44 798.22 853.52 
1-propyl-2-methyl, trans· 456.21 457.47 525.77 593.22 658.77 721.88 782.22 839.56 893.77 
1-propyl-2-methyl, cis* 456.21 457.47 525.77 593.22 658.77 721.88 782.22 839.56 893.77 
1-propyl-3-methyl, trans* 456.21 457.47 525.77 593.22 658.77 721.88 782.22 839.56 893.77 
1-propyl-3-methyl, cis* 456.21 457.47 525.77 593.22 658.77 721.88 782.22 839.56 893.77 
1-propyl-4-methyl. cis 450.45 451.71 520.01 587.45 653.01 716.12 776.45 833.80 888.01 
1-propyl-4-metnyl, trans 4!)Q.40 4!)1.f' ~2U.U1 ~8-'.4::; 6::;3.01 7.16.12 "176.4::; 833.80 888.01 
1-isopropyl-2-methyl, trans* 447.08 448.34 516.64 584.08 649.64 712'.75 773.08 830.43 884.63 
1-isopropyl-2-methyl, c1s* 447.08 448.34 516.64 584.08 649.64 712.75 773.08 830.43 884.63 
1-isopropyl-3-methyl, trans* 447.08 448.34 516.64 584.08 649.64 712.75 773.08 830.43 884.63 
1-isopropyl-3-methyl, cis* 447.08 448.34 516.64 584.08 649.64 712.75 773.08 830.43 884.63 
1-1sopropyl-4-methyl. trans 441.31 442.58 510.87 578.32 A43.RR 70A.gg 7A7_3~ R~4_AA R7R.R7 
1-tsopropyl-4-methyl, cis 441.31 442.58 510.87 578.32 643.88 706.99 767.32 824.66 878.87 
1-ethyl-1,2-dimethyl, trans* 438.54 439.82 509.05 577 .57 644.18 708.28 769.47 827.53 882.29 
1-ethyl-1,2-dimethyl, cis* 438.54 439.82 509.05 577 .57 644.18 708.28 769.47 827.53 882.29 
1-ethyl-1,3-dimethyl, trans* 438.54 439.82 509.05 577.57 644.18 708.28 769.47 827.53 882.29 
1-ethyl-1,3-methyl, cis* 438.54 439.82 509.05 577.57 644.18 708.28 769.47 827.53 882.29 
1-ethyl-1.4-dlmethyl, tl'e..-,5 432.78 434.05 503.29 071.80 03f!.42 702.'1S1 763.71 821.77 876.'1S3 

1-ethyl-1,4-dimethyl. ciS 432.78 434.05 503.29 571.80 638.42 702.51 763.71 821.77 876.53 
1-ethyl-2.2-dimethyl* 438.54 439.82 509.05 577.57 644.18 708.28 769.47 827.53 882.29 
1-ethyl-3,3-dimethyl* 438.54 439.82 509.05 577.57 644.18 708.28 769.47 827.53 882.29 
1-ethyl-4,4-dimethyl 432.78 434.05 503.29 571.80 638.42 702.51 763.71 821.77 876.53 
1-ethyl-2,3-dimethyl, cis cis* 444.99 446.24 514.34 581.77 647.41 710.63 771.08 828.52 882.80 
1-ethyl-2.3-dimethyl, cis trans* 444.99 446.24 514.34 581.77 647.41 710.63 771.08 828.52 882.80 
1-ethyl-2,3-dimethyl, trans cis* 444.99 446.24 514.34 581.77 647.41 710.63 771.08 828.52 882.80 
-'~ethyl-2,3-dimethyl, trans trans* 444.99 446.24 514.34 581.77 647.41 710.63 771.08 828.52 882.QO 
1-ethyl-3.4-dimethyl, cis cis* 444.99 446.24 514.34 581.77 647.41 710.63 771.08 828.52 882.80 
1-ethyl-3,4-dimethyl, trans cis* 444.99 446.24 514.34 581.77 647.41 710.63 771.08 828.52 882.80 
1-ethyl-3,4-dimethyl, cis tranS* 444.99 446.24 514.34 581.77 647.41 710.63 771.08 828.52 882.80 
1-ethyl-3,4-dimethyl, trans trans'" 444.99 446.24 514.34 581.77 647.41 710.63 771.08 828.52 882.80 
1-ethyl-3,5-dimethyl, cis cis 439.22 440.48 508.58 576.01 641.64 704.86 765.32 822.76 877.04 
1-ethyl-3,5-dimethyl, trans cis* 444.99 446.24 514.34 581.77 647.41 710.63 771.08 828.52 882.80 
1-ethyl-3,5-dimethyl, trans trans 439.22 440.48 508.58 576.01 641.64 704.86 765.32 822.76 877.04 
1-ethyl-2,4-dimethyl, cis cis* 444.99 446.24 514.34 581.77 647.41 710.63 771.08 828.52 882.80 
1-ethyl-2,4-dimethyl, trans trans* 444.99 446.24 514.34 581.77 647.41 710.63 771.08 828.52 882.80 
1-ethyl-2,4-dimethyl, cis trans* 444.99 446.24 514.34 581.77 647.41 710.63 771.08 828.52 882.80 
1-ethyl-2,4-dimethyl, trans cis* 444.99 446.24 514.34 581.77 647.41 710.63 771.08 828.52 882.80 
1-ethyl-2,5-dimethyl, cis cis* 444.99 446.24 514.34 581.77 647.41 710.63 771,08 828.52 882.80 
1-ethyl-2,5-dimethyl, cis trans* 444.99 446.24 514.34 581.77 647.41 710.63 771.0B 828.52 882.80 
1-ethyl-2,5-dimethyl, trans trans* 444.99 446.24 514.34 581.77 647.41 710.63 771.08 828.52 882.80 
1-ethyl-2.5-dimethyl, trans cis* 444.99 446.24 514.34 581.77 647.41 710.63 771.0B 828.52 882.80 
1-ethyl-2.6-dimethyl, cis cis 439.22 440.48 508.58 576.01 641.64 704.86 765.32 822.76 877.04 
1-ethyl-2,6-dimethyl, trans cls* 444.99 446.24 514.34 581.77 647.41 710.63 771.08 828.52 882.80 
1-ethyl-2,6-dimethyl, trans trans 444.99 446.24 514.34 581.77 647.41 710.63 771.0B 828.52 882.80 
1,1,2,3-tetramethyl, cis* 430.69 431.96 500.99 569.49 636.19 700.39 761.71 819.87 874.69 

1,1,2,3-tetramethyl, trans* 427.32 428.58 497.62 566.12 632.82 697.02 758.34 816.50 871. 32 
1,1,3,4-tetramethyl, cis* 427.32 428.58 497.62 566.12 632.82 697.02 758.34 816.50 871. 32 
1,1,3,4-tetramethyl, trans* 427.32 428.58 497.62 566.12 632.82 697.02 758.34 816.50 871.32 
1,1,2,4-tetramethyl. cis* 427.32 428.58 '497.62 566.12 632.82 697.02 758.34 816.50 871.32 
1,1,2,4-tetramethyl, trans* 427.32 428.58 497.62 566.12 632.82 697.02 758.34 816.50 871.32 
1, 1,3, O-t~tr'alll~ttlyl , (.;1::; 427.32 428.!)6 497.62 !)66.12 632.62 697.02 758.34 616.50 871.32 
1,1.3,5-tetramethyl, trans* 421. 55 422.82 491.86 560.36 627.05 691. 26 752.51 810.73 865.56 
1,2.2,3-tetramethyl, cis 421. 55 422.82 491.86 560.36 627.05 691.26 752.51 810.73 865.56 
1,2,2,3-tetramethyl, trans* 421.55 422.82 491.86 560.36 627.05 691.26 752.57 810.73 865.56 
1,2,2,4-tetramethyl, cis* 421. 55 422.82 491.86 560.36 627.05 691. 26 752.57 810.73 865.56 
1,2.2.4-tetramethyl. trans* 427.32 428.58 497.62 566.12 632.82 697.02 758.34 816.50 871.32 
1,2,3,4-tetramethyl, cis cis cis 433.76 435.01 502.91 570.33 636.04 699.37 759;94 817.49 871.84 
1,2,3,4-tetramethyl, ciS cis trans* 428.00 429.24 497.14 564.57 630.27 693.61 754.18 811.72 866.08 
1,2,3,4-tetramethyl, cis trans trans* 433.76 435.01 502.91 570.33 636.04 699.37 759.94 817.49 871.84 
l,2,3.4-tetramethyl, tl'ans ci s trans* 428.00 429.24 497.14 564.57 630.27 693.61 754.18 811.72 866.08 
1,2,3,4-tetramethyl, trans cis cis* 433.76 435.01 502.91 570.33 636.04 699.37 759.94 817.49 871.84 
1,2,3,4-tetramethyl. trans trans cis* 433.76 435.01 502.91 570.33 636.04 699.37 759.94 817.49 871.84 
1,2,3,5-tetramethyl, cis cis cis 433.76 435.01 502.91 570.33 636.04 699.37 759.94 817.49 871.84 
1,2,3,5-tetramethyl, trans trans trans 428.00 429.24 497.14 564.57 630.27 693.61 754.18 811.72 866.08 
1,2,3,5-tetramethyl, cis trans trans* 428.00 429.24 497.14 564.57 630.27 693.61 754.18 811.72 866.08 
1.2,3,5-tetramethyl, cis cis trans* 433.76 435.01 502.91 570.33 636.04 699.37 759.94 817.49 871.84 
1,2.3,5-tetramethyl, trans cis trans* 433.76 435.01 502.91 510.33 636.04 699.37 759.94 817.49 871.84 
1,2~3,5-tetramethyl, trans cis trans* 433.76 435.01 502.91 570.33 636.04 699.31 759.94 817.49 871.84 
1,2,3,5-tetramethyl, trans trans cis* 433.76 435.01 502.91 570.33 636.04 699.37 759.94 817.49 871.84 
1,2,3.5-tetramethyl, cis trans cis* 433.76 435.01 '502.91 570.33 636.04 699.37 759.94 817.49 871.84 
1,2,4,5-tetramethyl, cis cis ciS 433.76 435.01 502.91 570.33 636.04 699.37 759.94 817.49 871.84 
1,2,4,5-tetramethyl, trans trans trans* 422.23 423.48 491. 38 558.80 624.51 687.85 748.41 805.96 860.31 
1,2,4,5-tetramethyl, cis trans trans 433.76 435.01 502.91 570.33 636.04 699.37 759.9~ 817.49 871.84 
1,2,4,5-tetramethyl. trans cis trans* 422.23 423.48 491.38 558.80 624.51 687.85 748.41 805.96 860.31 
1,2,4,5-tetramethyl, trans trans cis 422.23 423.48 491.38 558.80 624.51 687.85 748.41 805.96 860.31 
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Table 31. Standard enthalpy of formation for alkylcyclohexanes in kJ/mol 

T/K 298.15 300 400 500 600 700 800 900 1000 

C6H12 cyclohexane -123.76 123.98 -134.02 141.90 -147.72 -151.57 -153.74 -154.48 -154.04 

C7H14 methylcyclohexane -153.76 -154.01 - Hi5.44 -174.41 -181.02 -185.38 -187.86 -188.72 -188.29 

C8H16 ethyl -171.04 -171'.32 -184.07 -194.12 -201.56 -206.52 -209.39 -210.46 -210.09 
1.1-dimethyl -179.70 -179.97 -192.40 -201. 97 -208.82 -213.14 -215.37 -215.83 -214.94 
1, 2-dimethyl , trans* -180.41 -180.69 -193.51 -203.57 -210.97 -215.85 -218.63 -219.62 -219.18 
1,2-dimethyl. cis -177.07 -177.34 -190.16 -200.22 -207.62 -212.50 -215.28 -216".27 -215.83 
1. 3-dimethyl • ciS -183.76 -184.04 -196.86 -206.91 -214.31 -219.20 -221.98 -222.96 -222.53 
" 3-dimethyl , trans* -177.07 -177.34 -190: 16 -200.22 -207.62 -212.50 -215.28 -216.27 -215.83 
1, 4-dimethyl , ciS -177.07 -177.34 -190.16 -200.22 -207.62 -212.50 -215.28 -216.27 -215.83 
1,4-d1methyl, trans -183.76 -184.04 -196.86 -206.91 -214.31 -219.20 -221.98 -222.96 -222.53 

C9H18 n-propyl -191.67 -191.97 -206.05 -217.18 -225.45 -231.00 -234.26 -235.54 -235.24 
1-ethyl-1-methyl -193.64 -193.94 -207.68 -218.33 -226.02 -230.93 -233.55 -234.22 -233.40 
1-ethyl-2-methyl, C1S* -191.00 -191. 31 -205.45 -216.58 -224.82 -230.29 -233.46 -234.66 -234.29 
1-ethyl-2-methyl. trans* -197.69 -198.00 -212.14 -223.28 -231.51 -236.99 -240.16 -241.35 -240.99 
1-ethyl-3-methyl. c1s* -201.04 -201.35 -215.49 -226.62 -234.86 -240.34 -243.51 -244.70 -244.33 
1-ethyl-3-methyl. trans* -194.35 -194.65 -208.80 -219.93 -228.16 -233.64 -236.81 -238.01 -237.64 
1-ethyl-4-methyl, cfs* -194.35 -194.65 -208.80 -219.93 -228.16 -233.64 -236.81 -238.01 -237.64 
1-I::'Ulyl-4-III1::'lllyl, l'"i:UH::i+ -201.04 -201.30 -215.4S -22C," 02 -234.80 -240.34 -2A3.01 -244.70 -244.33 
1.2. 3-trimethyl , cis ciS -200.37 -200.68 -214.89 -226.03 -234.22 -239.62 -242.11 -243.82 -243.38 
1.2.3- tr imethyl , trans trans* -200.37 -200.68 -214.89 -226.03 -234.22 -239.62 -242.11 -243.82 -243.38 
1.2.3-trimethyl, trans cis -207.07 -207.37 -221.59 -232;72 -240.91 -246.32 -249.40 -250.51 -250.07 
1.2,4-trimethyl. cis cis* -203.72 -204.03 -218.24 -229.38 -237.57 -242.97 -246.05 -247.16 -246.73 
1.2.4-trimethyl, trans trans* -210.41 -210.72 -224.93 -236.07 -244.26 -249.67 -252.75 -253.86 -253.42 
1,2.4-trimethyl, trans cis* -203.72 -204.03 -218.24 -229.38 -237.57 -242.97 -246.05 -247.16 -246.73 
1,2.4- trimethyl • cis trans* -203.72 -204.03 -218.24 -229.38 -237.57 -242.97 -246.05 -247.16 -246.73 
1,3, 5-trimethyl , cis ciS -213.76 -214.07 -228.28 -239.42 -247.61 -253.01 -256.10 -257.21 -256.77 
1.3.5-trimethyl, cis trans -207.07 -207.37 -221.59 -232;72 -240.91 -246.32 -249.40 -250.51 -250.07 
1.1.2-trimethyl* -203.01 -203.31 -217.12 -227.78 -235.43 -240.26 -242.79 -243.38 -242.49 
isopropyl -197.69 -198.00 -212.14 -223.28 -231.51 -236.99 -240.16 -241.35 -240.99 

C10H20 n-butyl -212.30 -212.63 -228.03 -240.24 -249.35 -255.49 -259.14 -260.63 -260.40 
1.1-dimethylethyl -223.63 -223.96 -239.10 -250.83 -259.32 -264.75 -267.66 -268.46 -267.65 
1-methylpropyl* -218.32 -218.66 -234.12 -246.34 -255.40 -261.47 -265.03 -266.44 -266.14 
isobutyl -210.32 -218.66 -234.12 -246.34 -255.40 -261.47 -265.03 -266.44 -266.14 
1-propyl-1-methyl -214.26 -214.59 -229.66 -241. 39 -249.91 -255.42 -258.42 -259.31 -258.56 
1- isopropyl::: t-methyl -223 .•. 63. -223.96 -239.10 -250.83 -259.32 -264.75 -267.66 -268.46 ~257 .. 65 
1,1-dlethyl -207.57 -207.90 -222.97 -234.69 -243.22 -248.72 -251.73 -252.61 -251.86 
1. 2-dlethyl, trans* -214.97 -215.31 -230.78 -242.99 -252.06 -258.13 -261.69 -263.09 -262.79 
1. 2-diethyl , cis -211.63 -211.96 -227.43 -239.64 -248.71 -254.78 -258.34 -259.75 -259.44 
1.~-di9thyl . tr:!ll'ls* -211.S~ -211.96 -227.4~ -2~9.E>4 -24tL 71 -254.79 -259.:34 -259.75 -259.44 
1,3-diethyl. cis -218.32 -218.56 -234.12 -246.34 -255.40 -261. 41 -265.03 -266.44 -266.14 
1, 4-diethyl , trans -218.32 -218.66 -234.12 -246.34 -255.40 -261.47 -265.03 -266.44 -266.14 
1.1,2,2-tetramethyl -225.60 -225.93 -240.73 -251.99 -259.89 -264.68 -266.95 -267. '4 -265.80 
1,1,3.3-tetramethyl -235.64 -235.97 -250.78 -262.03 -269.93 -274.72 -276.99 -277.18 -275.85 
1.1.4,4-tetramethyl -235.64 -235.97 -250.78 -262.03 -269.93 -274.72 -276.99 -277.18 -275.85 
1-propyl-2-methyl. trans* -214.97 -215.31 -230.78 -242.99 -252.06 -258.13 -261.69 -263.09 -262.79 
1-propyl-2-methyl, cis* -211.63 -211.96 -227.43 -239.64 -248.71 -254.78 -258.34 -259.75 -259.44 
1-propyl-3-methyl, trans* -214.97 -215.31 -230.78 -242.99 -252.06 -258.13 -261.69 -263.09 -262.79 
1-propyl-3-methyl. Ci5* -221.67 -222.00 -237.47 -249.68 -258.75 -264.82 -268.38 -269.79 -269.49 
1-propyl-4-methyl. cis -214.97 -215.31 -230.78 -242.99 -252.06 -258.13 -261.69 -263.09 -262.79 
1-propy1-4-mQthyl. tral'll!: -221.67 -222.00 -2~7.47 -240.6& -25&.75 -264.&2 -26&.~e -269.70 -260."'0 
1-isopropyl-2-methyl. trans* -214.97 -215.31 -230.78 -242.99 -252.06 -258.13 -261.69 -263.09 -262.79 
1 isopropyl-2-methyl. cls* -208.28 -208.61 -'224.08 -236.29 -245.36 -251.43 -254.99 -256.40 -256.10 
1-isopropyl-3-methyl. trans* -211.63 -211.96 -227.43 -239.64 -248.71 -254.78 -258.34 -259.75 -259.44 
1-isopropyl-3-methyl. cis* -218.32 -218.66 -234.12 -246.34 -255.40 -261.47 -265.03 -266.44 -266.14 
1-isopropyl-4-methyl, trans -218.32 -218.66 -234.12 -246.34 -255.40 -261.47 -265.03 -266.44 -266.14 
1-isopropyl-4-methyl, ciS. -211.63 -211.96 -2.27.43 -239.64 -248.71 -2.S4.78 -258.34 -2S9.75 -259.44 
1-ethyl-1,2-d1methyl. trans* -216.94 -217.27 -232.41 -244.14 -252.62 -258.06 -260.97 -261. 77 -260.95 
1-ethyl-1,2~dlmethyl, cls* -216.94 -217.27 -232.41 -244.14 -252.62 -258.06 -260.97 -261. 77 -260.95 
1-ethyl-1,3-dimethyl, trans* -223.63 -223.96 -239.10 -250.83 -259.32 -264.75 -267.66 -268.46 -267.65 
1-ethyl-1,3-methyl, cis* -223.63 -223.96 -239.10 -250.83 -259.32 -264.75 -267.66 -268.46 -267.65 
1-ethyl-1,4-dimethyl, trans -223.63 -223.96 -239.10 -250.83 -259.32 -264.75 -267.66 -268.46 -267.65 
1-ethyl-1,4-dimethyl. cis -223.63 -223.96 -239.10 -250.83 -259.32 -264.75 -267.66 -268.46 -267.65 
1-ethyl-2,2-dimethyl* -223.63 -223.96 -239.10 -250.83 -259.32 -264.75 -267.66 -268.46 -267.65 
1-ethyl-3.3-dimethyl* -226.98 -227.31 -242.45 -254.18 -262.66 -268.10 -271.01 -271.81 -270.99 
1-ethyl-4.4-dimethyl -226.98 -227.31 -242.45 -254.18 -262.66 -268.10 -271.01 -271.81 -270.99 
1-ethyl-2,3-dimethyl, cis cis* -217.65 -217.99 -233.52 -245.74 -254.76 -260.76 -264.23 -265.56 -265.19 
,-eTnyl-2,~-almeTnyl, C1S trans* -221.00 -221. 34 -236.tH -249.09 -258.11 -264.11 -267.58 -268.90 -268.!::>3 
1-ethyl-2.3-dimethyl. trans cis* -224.35 -224.68 -240.22 -252.43 -261.46 -267.46 -270.93 -272.25 -271.88 
1-ethyl-2,3-dimethyl. trans trans* -221.00 -221.34 -236.87 -249.09 -258.11 -264.11 -267.58 -268.90 -268.53 
1-ethyl-3,4-dimethyl. cis cis* -221. 00 -221. 34 -236.87 -249.09 -258.11 -264.11 -267.58 -268.90 -268.53 
1-ethy1-3,4-dimethyl. trans cis" -227.69 -228.03 -243.56 -255.78 -264.81 -270.80 -274.28 -275.60 -275.23 
1-ethyl-3.4-dimethyl. cis tranS* -221. 00 -221. !'l4 -"!'lIlLB7 -?49 DC} -?!'iA 11 -"'::;4_ t 1 -?'::;7_!'iA -?SR.90 -.,SSL 5~ 
1-ethyl-3.4-dimethyl. trans trans* -221.00 -221. 34 -236.87 -249.09 -258.11 -264.11 -267.58 -268.90 -268.53 
1-ethyl-3,5-dimethyl. cis cis -231.04 -231. 38 -246.91 -259.13 -268.15 -274.15 -277.62 -278.94 -278.57 
1-ethyl-3,5-dimethyl. transcis-4c -224.35 -224.68 -240.22 -252.43 -261.46 -267.46 -270.93 -272.25 -271.88 
1-ethyl-3.5-dimethyl. tram; trans -224.35 -224.68 -240.22 -252.43 -261.46 -267.46 -270.93 -272.25 -271.88 
1-ethyl-2.4-dimethyl. cis cis* -221.00 -221. 34 -236.87 -249.09 -258.11 -264.11 -267.58 -268.90 -268.53 
1-ethyl-2,4-dlmathyl, trans trans* -227.69 -228.03 -243.56 -255.78 -264.81 -270.80 -274.28 -275.60 -275.23 
1-ethyl-2.4-dlmethyl, cis trans* -221.00 -221. 34 -236.87 -249.09 -258.11 -264.11 -267.58 -268.90 -268.53 
1-ethyl-2.4-dimethyl. trans cis* -221. 00 -221. 34 -236.87 -249.09 -258.11 -264.11 -267.58 -268.90 -268.53 
1-ethyl-2.5-dimethyl, ciS cis* -221.00 -221.34 -236.87 -249.09 -258.11 -264.11 -267.58 -268.90 -268.53 
1-ethyl-2,5-dimethyl. cis trans* -221.00 -221.34 -236.87 -249.09 -258.11 -264.11 -267.58 -268.90 -268.53 
1-ethyl-2.5-dimethyl. trans trans* -221.00 -221.34 -236.87 -249.09 -258.11 -264.11 -267.58 -268.90 -268.53 
1-ethyl-2.5-dimethyl. trans c1s* -227.69 -228.03 -243.56 -255.78 -264.81 -270.80 -274.28 -275.60 -275.23 
1-ethyl-2,6-dimethyl, cis cis -217.65 -217 .99 -233.'52 -245.74 -2.54.76 -2.60.76 -264.2.3 -265.56 -2.65.19 
1-ethyl-2.6-dimethyl, trans cis. -224.35 -224.68 -240.22 -252.43 -261.46 -267.46 -270.93 -272.25 -271.88 
1-ethyl-2.6-dimethyl, trans trans -214.30 -214.64 -230. ~8 -242:39 -251.42 -257.41 -260.69 -262.21 -261.84 
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Table 31, Standard enthalpy of formation for alkylcyclohexanes in kJ/mol--r.ont1nued 

TIK 298.15 300 400 500 600 700 800 900 1000 

1,1,2,3-tetramethyl, cis* -233.01 -233.34 -248.54 -260.28 -268.72 -274.08 -276.91 -277.62 -276.73 
1,1,2,3-tetramethyl, trans* -229.66 -229.99 -245.20 -256.93 -265.37 -270.73 -273.56 -274.27 -273.39 
1,1,3,4-tetramethyl, cis* -236.35 -236.69 -251.89 -263.63 -272.07 -277.43 -280.25 -280.97 -280.08 
1,1,3,4-tetramethyl, trans* -233,01 -233.34 -248.54 -260.28 -268,72 -274.08 -276.91 -277.62 -276.73 
1,1,2.4-tetramethyl. cis* -229.66 -229.99 -245.20 -256.93 -265.37 -270.73 -273.56 -'274.27 -273.39 
1,1,2.4-tetramethyl, trans* -239.70 -240.03 -255.24 -266.98 -275.42 -280.77 -283.60 -284.32 -283.43 
1.1.3.5-tetramethyl. cis -233.01 -233.34 -248.54 -260.28 -268.72 -274.08 -276 .. 91 -277.62 -276.73 
1,1,3,5-tetramethyl, trans'" -226.31 -226.64 -241.85 -253.59 -262.03 -267.39 -270.21 ~270.93 -270.04 
1.2.2.3-tetramethyl. cis -226.31 -226.64 -241.85 -253.59 -262.03 -267.39 -270.21 -270.93 -270.04 
1.2,2,3-tetramethyl. trans* -229.66 -229.99 -245.20 -256.93 -265.37 -270.73 -273.56 -274.27 -273.39 
1.2,2.4-tetramethyl, cis* -233.01 -233.34 -248.54 -260.28 -268.72 -274.08 -276.91 -277.62 -276.73 
1,2,2,4-tetramethyl, trans* "222.97 -223.30 -238.50 -250.24 -258.68 -264.04 -266.86 -267.58 -266.69 
1,2,3.4-tetramethyl, cis ciS cis -227.02 -227.36 -242.96 -255.19 -264.17 -270.09 -273.48 -274.71 -274.27 
1.2.3,4-tetramethyl. ciS cis trans* -223.68 -224.01 -239.62 -251.84 -260.82 -266.74 -270.13 -271.36 -270.93 
1,2,3,4-tetramethyl. cis trans trans* -233.72 -234.06 -249.66 -261.88 -270.86 -276.79 -280.17 -281.41 -280.97 
1.2.3,4-tetramethyl. trans cis trans* -227.02 -227.36 -242.96 -255.19 -264.17 -270.09 -273.48 -274.71 -274.27 
1.2.3.4-tetramethyl, trans Cis cis* -223.68 -224.01 -239.62 -251.84 -260.82 -266.74 -270.13 -271.36 -270,93 
1,2.3.4-tetramethyl, trans trans cis* -230.37 -230.71 -246.31 -258.53 -267.52 -273.44 -276.82 -278.06 -'277.62 
1,2,3,5-tetramethyl, cis cis cis -223.68 -224.01 -239.62 -251.84 -260.82 -266,74 -270.13 -271.36 -270.93 
1,2.3,5-tetramethyl, trans trans trans -230.37 -230.71 -246.31 -258.53 -267.52 -273.44 -276.82 -278.06 -277.62 
1.2.3.5-tetramethyl. cis ·'trans 'trAns* -227.02 -227.36 -242.96 -255.10 -264.17 -270.00 -273.'19 -27'1.71 -274.27 
1,2,3,5-tetramethyl, cis ciS trans* -230.37 -230.71 -246.31 -258.53 -267.52 -273.44 -276.82 -278.06 -277.62 
1,2,3,5-tetramethyl, trans cis trans* -227.02 -227.36 -242.96 -255.19 -264.17 -270.09 -273.48 -274.71 -274.27 
1,2,3,5-tetramethyl, trans cis trans* -230.37 -230.71 -246.31 -258.53 -267.52 -273.44 -276.82 -278.06 -277.62 
1,2,3,5-tetramethyl, trans trans cis* -237.07 -237.40 -253.01 -265.23 -274.21 -280.13 -283.52 -284.75 -284.32 
1,2,3.5-tetramethyl. cis trans cis* -223.68 -224.01 -239.62 -251.84 -260.82 -266.74 -270.13 -271.36 -270.93 
1.2.4.~-~etrame~nyl, cIs cIS CIS -2;.1U.;.1-' -2;.10. '/1 -246.31 -258.53 -267.52 -273.44 -276.82 -278.06 -277.62 
1,2.4.5-tetramethyl. trans trans trans* -223.68 -224.01 -239.62 -251.84 -260.82 -266.74 -270.13 -271. 36 -270.93 
1,2,4.5-tetramethyl, cis trans trans -227.02 -227.36 -242.96 -255.19 -264.17 -270.09 -273.48 -274.71 -274.27 
'~2,4.5-tetramethyl, trans Cis trans* -237.07 -237.40 -253.01 -265.23 -274.21 -280.13 -283.52 -284.75 -284.32 
1,2,4,5-tetramethyl, trans trans cis -237.07 -237.40 -253.01 -265.23 -274.21 -280.13 -283.52 -284.75 -284.32 

Taole 32. Standard Gibbs energy of formation for alkylcyclohexanes in kJ/mol 

TIK 298.15 300 400 500 600 700 800 900 1000 

C6H12 cyclohexane 32.39 33.35 87.39 143.70 201.37 259.91 318.81 377.96 437.15 

C7H14 methylcyclohexane 28.50 29.61 92.64 158.24 225.40 293.54 362.09 430.94 499.82 

C8H16 ethyl 40.13 41.42 114.37 190.19 267.75 346.43 425.58 505.07 584.62 
1,1-dimethyl 38.46 39.79 115.04 193.05 272.70 353.37 434.41 515.71 597.01 
1,2-dimethyl, trans* 34.10 35.42 109.50 186.46 265.17 344.98 425.25 505.85 586.50 
1,2-dimethyl, cis 37.45 38.77 112.85 189.81 268.52 348.33 428.60 509.20 589.85 
" 3-dimethyl , cis 30.76 32.07 106.15 183.12 261.82 341.64 421. 90 502.50 583.15 
1. 3-dime1:hyl , 1:rans+ 37.45 38.77 112.80 189.61 266.52 348.33 428.60 509.20 589.85 
" 4-dimethyl , cis 39.17 40.49 115.15 192.69 271.98 352.36 433.21 514.38 595.61 
1.4-dimethyl, trans 32.48 33.80 108.46 186.00 265.28 345.67 426.51 507.69 588.92 

C9H18 n-propyl 48.42 49.89 132.75 218.79 306.76 395.98 485.73 575.86 666.08 
1-ethyl-1-methyl 51. 72 53.22 137.81 225.46 314.95 405.58 496.64 588.01 679.40 
1-ethyl-2-methyl, cis* 50.71 52.19 135.62 222.22 310.76 400.54 490.83 581.50 672.23 
1-ethyl-2-methyl, trans* 44.02 45.50 128.92 215.53 304.07 393.84 484.13 574.80 665.54 
1-ethyl-3-methyl, cis'" 40.67 42.15 125.58 212.18 300.72 390.50 480.78 571. 45 662.19 
1-ethyl-3-methyl, trans* 47.37 48.85 132.27 218.88 307.42 397.19 487.48 578.15 668.89 
1-ethyl-4-methyl, cis· 47.37 48.85 132.27 218.88 307.42 397.19 487.48 578.15 668.89 
1-ethyl-4-methyl, trans* 40.67 42.15 125.58 212.18 300.72 390.50 480.78 571.45 662.19 
1.2,3-trimethyl, cis cis 46.41 47.92 133.05 221.38 311.64 403.12 495.10 587.46 679.87 
1,2,3-trimethyl, trans trans* 44.69 46.19 130.75 218.50 308.18 399.09 490.49 582.27 674.11 
1,2,3-trimethyl, trans cis 39.71 41.23 126.36 214.69 304.94 396.43 488.41 580.76 673.18 
1,2,4-trimethyl, ciS cis* 41.34 42.84 127.40 215.15 304.83 395.74 487.15 578.93 670.76 
1,2,4-trimethyl. trans trans* 34.65 36.15 120.71 208.46 298.14 389.05 480.45 572.23 664.07 
1.2,4-trimethyl, trans cis* 41.34 42.84 127.40 215.15 304.83 395.74 487.15 578.93 670.76 
1,2,4-trimethyl, cis trans* 41.34 42.84 127.40 215.15 304.83 395.74 487.15 578.93 670.76 
1,3,5-trimethyl, cis cis 35.74 37.27 123.32 212.56 303.73 396.13 489.02 582.29 675.62 
1,3,5-trimethyl, cis trans 39.71 41.23 126.36 214.69 304.94 396.43 488.41 580.76 673.18 
1,1.2-trimethyl. 43.97 45.49 130.63 218.86 308.91 400.09 491.69 583.60 675.51 
isopropyl 45.74 47.23 131.23 218.41 307.53 397.88 488.74 579.99 671.30 
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Table 32. Standard Gibbs energy of formation for alkylcyclohexanes in kJ/mol--Continued 

TIK 298.15 300 400 500 600 700 800 900 1000 

C10H20 n-butyl 56.70 58.35 151.13 247.39 345.77 445.53 545.87 646.65 747.53 
1,1-dimethyiethyl 56.70 58.42 154.97 254.91 356.85 460.07 563.76 667.80 771.87 
1-methylpropyl* 52.31 53.96 147.30 244.13 343.08 443.39 544.28 645.59 747.00 
isobutyl 54.03 55.69 149.61 247.01 346.54 447.43 548.89 650.78 752.76 
1-propyl-1-methyl 60.00 61.68 156.19 254.06 353.96 455.12 556.78 658.80 760.86 
1-isopropyl-1-methyl 53.98 55.68 151. 32 250.34 351.37 453.67 556.45 659.58 762.73 
1,1-diethyl 68.42 70.11 165.19 263.64 364.11 465.85 568.09 670.68 773.31 
1,2-diethyl, trans* 57.37 59.04 152.96 250.36 349.88 450.7.7 552.23 654.13 756.11 
" 2-diethyl , cis 60.72 62.39 156.30 253.71 353.23 454.12 555.58 657.47 759.45 
1,3-diethyl, trans* 60.72 62.39 156.30 253.71 353.23 454.12 555.58 657.47 759.45 
1,3-diethyl, cis 54.03 55.69 149.61 247.01 346.54 447.43 548.89 650.78 752.76 
1,4-diethyl, trans 55.74 57.42 151.92 249.89 349.99 451.46 553.50 655.97 758.52 
1,1,2,2-tetramethyl 59.00 60.74 158.68 259.89 363.02 467.30 571. 97 676.91 781. 82 
1;1.3~3-tetramethyl 48.96 50.70 148.64 249.85 352.98 457.26 561.93 666.87 771.78 
1,1,4,4-tetramethyl 50.68 52.43 150.94 252.73 356.43 461.29 566.54 672.06 777.54 
1-propyl-2-methyl, trans* 55.65 57.31 150.65 247.48 346.42 446.74 547.62 648~94 750.34 

1-propyl-2-methyl, cis* 59.00 60.66 154.00 250.82 349.77 450.09 550.97 652.29 753.69 
1-propyl-3-methyl, tranS* 55.65 51.31 150.65 247.48 346.42 446.74 547.62 648.94 750.34 
1-propyl-3-methyl, cis* 48.96 50.62 143~96 240.78 339.73 440.04 540.93 642.24 743.65 
1-propyl-4-methyl, cis 57.37 59.04 152.96 250.36 349.88 450.7.7 552.23 654.13 756.11 
l-pr'upyl -4 -mettlY 1 , t"i:lI1::l 00.156 02.30 140.20 243.00 343.19 444.08 040.04 047.43 749.41 

1-isopropyl-2-methyl, trans* 58.38 60.05 154.31 252.04 351.91 453.13 554.93 657.16 759.48 
1-isopropyl-2-methyl, cis* 65.07 66.75 161.00 258.74 358.60 459.83 561.62 663.85 766.17 
'~i~opropyl-3-methyl, trans* 61.72 63.40 157.65 255.39 355.25 456.48 558.28 660.51 762.82 
1-isopropyl-3-methyl, cis* 55.03 56.70 150.96 248.70 348.56 449.79 551.58 653.81 756.13 
1-isopropyl-4-methvl, trans 56.75 58.43 153.26 251.58 352;02 453.82 556.19 659.00 761.89 
1-isopropyl-4-methyl, cis 63.44 65.13 159.96 258.27 358.71 460.51 562.89 665.69 768.59 
1-ethyl-1,2-dimethyl, trans'" 58.96 60.65 155.71 254.15 354.61 456.33 558.53 661.09 763.66 
1-ethyl-1,2-dimethyl, cis* 58.96 60.65 155.71 254.15 354.61 456.33 558.53 661.09 763.66 
1-ethyl-1,3-dimethyl, trans* 52.26 53.95 149.01 247.46 347.92 449.64 551.84 654.39 756.97 
1-ethyl-1,3-methyl. cis'" 52.26 53.95 149.01 247.46 347.92 449.64 55t .84 654.39 756.97 
i-othyl-1,4-dimothyl. tr::.nc 50.09 55.G9 151.02 250.0-4 051.07 -450.07 550.45 059.50 7C2.70 

1-ethyl-1.4-dimethyl, cis 53.98 55.68 151.32 250.34 351.37 453.67 556.45 659.58 762.73 
1-ethyl-2.2-dimethyl* 52.26 53.95 149.01 247.46 347.92 449.64 551.84 654.39 756.97 
1-ethyl-3,3-dimethyl* 48.91 50.60 145.67 244.11 344.57 446.29 548.49 651.05 753.62 
l-ethyl-4.4-dimethyl 50.63 52.33 147.97 246.99 348.03 450.33 553.10 656.23 759.39 
1-ethyl-2,3-dimethyl, cis cis* 56.32 58.00 152.48 250.45 350.54 451.98 553.99 656.41 758.91 
1-ethyl-2,3-dimethyl, cis trans* 52.98 54.65 149.13 247.10 347.19 448.63 550.64 653.06 755.57 
1-ethyl,,2,3.-.dimethyl, trans cfs* 49.63 51.31 145.78 .. 243.75 343.84. 445.29 547.29 649.72 752. 2~ 
1-ethyl-2.3-dimethyl, trans trans* 52.98 54.65 149.13 247.10 347.19 448.63 550.64 653.06 755.5'; 
1-ethyl-3.4-dimethyl. cis cis* 52.98 54.65 149.13 247.10 347.19 448.63 550.64 653.06 755.5i 
1-ethyl-3.4-dimethyl, trans cis* 46.28 47.96 142.44 240.41 340.49 441.94 543.94 646.37 748.87 
1-ethyl-3.4-dimethyl, cis tranS* 52.98 54.65 149.13 247.10 347.19 448.63 550.64 653.06 755.57 
1-ethyl-3,4-dimethyl. trans trans* 52.98 54.65 149.13 247.10 347.19 448.63 550.64 653.06 755.57 
1-ethyl-3,5-dimethyl, cis cis 44.65 46.34 141.39 239.94 340.61 442.63 545.21 648.21 751.29 
1-ethyl-3,5-dimethyl. trans cis* 49.63 51. 31 145.78 243.75 343.84 445.29 547.29 649.72 752.22 
1-ethyl-3,5-dlmethyl. trans trans 51.35 53.04 148.09 246.63 347.30 449.32 551.90 654.90 757.98 
1-ethyl-2,4-dimethyl. cis cis* 52.98 54.65 149.13 247.10 347.19 448.63 550.64 653.06 755.57 
1-ethyl-2,4-dtmethyl, trans trans* 46.28 47.96 142.44 240.41 340.49 441.94 543.94 646.37 748.87 
1-~thyl-2,4-dimethyl, cis trans* 52.98 54.65 149.13 247.10 347.19 448.63 550.64 653.06 755.57 
1-ethyl-2,4-dimethyl, trans cis* 52.98 54.65 149.13 247.10 347.19 448.63 550.64 653.06 755.57 
1-ethyl-2,5-dimethyl, cis cis* 52.98 54.65 149.13 247.10 347.19 448.63 550.64 653.06 755.57 
1-ethyl-2,5-dtmethyl, cis trans* 52.98 54.65 149.13 247.10 347.19 448.63 550,64 653.06 755.57 
1-ethyl-2,5-dimethyl, trans trans* 52.98 54.65 149.13 247.10 347.19 448.63 550.64 653.06 755.57 
1-ethyl-2,5-dimethyl, trans cis* 46.28 47.96 142.44 240.41 340.49 441.94 543.94 646.37 748.87 
1-ethyl-2,6-dimethyl, cis cis 58.04 59.73 154.78 253.33 353.99 456.02 558.60 661.60 764.68 
1-ethyl-2,6-dimethyl, trans cls* 49.63 51.31 145.78 243.75 343.84 445.29 547.29 649.72 752.22 
i-ethyl-2,6-dimethyl, trans trans 59.67 61.35 155.82 253.79 353.88 455.33 557.33 659.76 762.26 

1,1,2,3-tetramethyl, cis'" 45.23 46.94 142.80 242.05 343.31 445.83 548.81 652.14 755.47 
1,1,2,3-tetramethyl, trans* 49.58 51.29 147.49 247.08 348.68 451.53 554.85 658.52 762.19 
1.1,3,4-tetramethyl, cis* 42.89 44.60 140.80 240.39 341. 99 444.84 548.16 651.82 755.50 
1,1.3,4-tetramethyl, trans* 46.24 47.95 144.14 243.73 345.33 448.19 551.51 655.17 758.85 
1,1,2,4-tetramethyl, cis* 49.58 51.29 147.49 247.08 348.68 451. 53 554.85 658.52 762.19 
1.1,2.4-tetramethyl, trans* 39.54 41.25 137.45 237.04 338.64 441. 49 544.81 648.47 752.15 
1,1,3.5-tctramcthyl, cie 4G.24 47.05 144.14 240.70 045.00 440.19 ~51.ti1 053.17 750.03 

1,1,3,5-tetramethyl. trans* 54.65 56.37 153.14 253.31 355.49 458.92 562.81 667.05 771.30 
1,2,2,3-tetramethyl, cis 54.65 56.37 153.14 253.31 355.49 458.92 562.81 667.05 771.30 
'1,2,2,3-tetramethyl, trans* 51.30 53.02 149.80 249.96 352.14 455.57 559.46 663.70 767.96 
1.2,2.4-tetramethyl, cis'" 47.95 49.68 146.45 246.61 348.79 452.22 556.12 660.36 764.61 
1,2,2,4-tetramethyl. trans* 56.28 57.99 154.19 253.77 355.37 458.23 561. 55 665.21 768.89 
1,2,3,4-tetramethyl, cis cis cis 50.30 52.00 147.61 246.72 347.95 450.53 553.65 657.19 760.79 
1,2,3,4-tetramethyl. ciS ciS trans* 55.36 57.07 153.26 252.95 354.76 457.91 561.61 665.72 769.90 
1,2,3,4-tetramethyl, cis trans trans* 43.60 45.30 140.91 240.03 341.26 443.84 546.96 650.49 754.10 
1,2,3,4-tetramethyl, trans cis trans* 52.02 53.73 149.91 249.61 351.41 454.56 558.26 662.37 766.55 
1,2,3,4-tetramethyl, trans cis cis* 53.65 55.34 150.96 250.07 351.30 453.88 557.00 660.53 764.14 
1.2,3.4-tetramethyl. trans trans cis* 46.95 48.65 144.26 243.38 344.61 447.18 550.31 653.84 757.44 
1,2,3,5-tetramethyl, cis cis cis 53.65 55.34 150.96 250.07 351.30 453.88 557.00 660.53 764.14 
1,2,3,5-tetramethyl, trans trans trans 48.67 50.38 146.57 246.26 348.06 451.22 554.92 659.03 763.21 
1,2,3.5-tetramethyl, cis trans trans* 52.02 53.73 149.91 249.61 351.41 454.56 558.26 662.37 766.55 
1,2,3,5-tetramethyl. cis ciS trans* 46.95 48.65 144.26 243.38 344.61 447.18 550.31 653.84 757.44 
1,2,3,5-tetramethyl, trans cis trans* 50.30 52.00 147.61 246.72 347 .. 95 450.53 553.65 657.19 760.79 
1,2,3,5-tetramethyl, trans cis trans* 46.95 48.65 144.26 243.38 344.61 447.18 550.31 653.84 757.44 
1,2,3,5-tetramethyl, trans trans cis* 40.26 41.96 137.57 236.68 337.91 440.49 543.61 647.15 750.75 
1,2,3,5-tetramethyl, cis trans cis* 53.65 55.34 150.96 250.07 351.30 453.88 557.00 660.53 764.14 
1,2,4.5-tetramethyl, cis ciS cis 46.95 48.65 144.26 243.38 344.61 447.18 550.31 653.84 757.44 
1,2,4,5-tetramethyl, trans trans trans* 57.08 58.80 155.57 255.83 358.22 461.95 566.22 670.91 775.66 
1,2,4,5-tetramethyl, cis trans trans 50.30 52.00 147.61 246.72 347.95 450.53 553.65 657.19 760.79 
1,2,4,5-tetramethyl, trans cis trans* 43.69 45.41 142.18 242.45 344.83 448.56 552.83 657.52 762.27 
1,2,4,5-tetramethyl, trans trans ciS 43.69 45.41 142.18 242.45 344.83 448.56 552.83 657.52 762.27 

J. Phys. Chern. Ref. Data, Vol. 14, No.4, 1985 



1132 R. A. ALBERTY AND Y. S. HA 

9. Acknowledgments 
This research was supported by a grant from the Office 

of Basic Energy Sciences of the Department of Energy. We 
are indebted to Arthur L. Anger for assistance with the most 
difficult programming problems and to Professor Frederick 
D. Greene III for assistance with organic nomenclature. The 
calculations were made using a terminal connected to the 
IBM 370/3033N in the M.I.T. Computer Center. Programs 
were written in APL and tables were printed on a Xerox 
8700 Printer in the Computer Center. 

10. References 
lB. D. Smith, AIChE J. 5, 26 (1959). 
2R. A. Alberty and C. A. Gehrig, J. Phys. Chern. Ref. Data 13, 1173 (1984). 
3R. A. Alberty, J. Phys. Chern. Ref. Data 14,177 (1985). 
4R. A. Alberty and C. A. Gehrig, J. Phys. Chern. Ref. Data i4, 803 (1985). 
'D. R.Stull, E. F. Westrum, and G. C. Sinke, The Chemical Thermody-
namics o/Organic Compounds (Wiley, New York, 1969). 

6F. D. Rossini, K. S. Pitzer, R. L. ArneU, R. M. Braun, and G. G. Pimentel, 

J. Phys. Chem. Ref. Data, Vol. 14, No.4, 1985 

Selected Values of Physical and Thermodynamic Properties 0/ Hydrocar­
bons and Related Compounds (Carnegie, Pittsburgh, 1953). 

7J. E. Kilpatrick, H. G. Werner, C. W. Beckett, K. S. Pitzer, and F. D. 
Rossini, J. Res. Natl. Bur. Stand. 39,523 (1947). 

8S. W. Benson, Thermochemical Kinetics (Wiley, New York, 1976). 
~. R. Smith and R. W. Missen, Chemical Reaction Equilibrium Analysis: 
Theory and Algorithms (Wiley, New York, 1982). 

l~. A. Alberty, I&EC Fundamentals 22,318 (1983). . 
110. O. Wagman, W. H. Evans, V. B. Parker, R. H. Schumm, I. Harlow, S. 

M. Bailey, K. L. Chumey, and R. L. Nuttal, J. Phys. Chern. Ref. Data 11, 
Suppl. No.2 (1982). 

12S. W. Benson, F. R. Cruickshank, D. M. Golden, G. R. Haugen, H. E. 
O'Neal, A. S. Rogers, R. Shaw, and R. Walsh, Chern. Rev. 69, 279 (1969). 

13H. E. O'Neal and S. W. Benson, J. Chern. Eng. Data 15,266 (1970). 
14C. A. Davies, A. N. Syverud, and E. C. Steiner, part ofthe documentation 

in preparation for Program CHETAH 6.x of ASTM Committee E-27. 
15J. Rigaudy and S. P. Klesney, Nomenclature o/Organic Chemistry (Perga­

mon, New York, 1959). 
16g. E. Voltz, Development Studies on Conversion of Methanol and Related 

Oxygenates to Gasolines, FE-I773-25, Energy Research and Develop­
ment Administration, 1976. 

17 A. Y. Kam and W. Lee, Fluid Bed Process Studies on Selective Conver­
sion of Methanol to High Octane Gasoline, FE-2490-15, Department of 
Energy, 1978. 


