








TABI,E 1. Experimental data for 60 hydrocarbons on the temperatures and pressures of the liquid-vapor equilibrium- Con. 

t I 
p t I 

p t I 
p t I 

p I. I P 

cis, trans , cis-l ,2,4· 1,1·Dimethy]cyc]o· n-Propy ]cyc]obexan e I sopropy]cyclohexalle 1,1,3-Trimethy]cyc1o-
Trimethy]cyclopentane hexane hexane 

° C m71!Hg ° C mmHg ° C mmHg ° C ) mmHg ° C mmUg 
54.976 124.82 63.260 124.81 97.017 124. 77 94.793 124.85 78.336 124 .76 
50.433 103.81 58.564 103. 80 92.026 103.83 89. 788 103.90 73.481 103. 82 
46.454 87.93 54.450 87.94 87.641 87.92 85.400 87.98 69. 180 87.9 1 
43. 487 77.47 51. 399 77. 46 84.375 77.4n 82.165 77. 56 66.058 77.4 

40.338 67.43 48.113 67. 40 SO. 871 67.44 78.690 67.51 62. 624 67.43 
36.878 57.72 44.531 57.71 77. 085 57. 70 74.868 57.78 58.950 57.68 

32.948 48.11 40.497 48.10 72. 691 48.01 70. 515 48.09 51.669 47.99 

n-Butylcyc1ohexane J sobll ty lcyclohexane sec-B lItylcyc]ohexalle tert-Bnty]cyclohexane Benzene 

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

182. 024 780. 09 172.394 7S0. 16 180.421 780. 15 172. 670 780. 10 80.948 780.04 

181. 406 768.56 171. 780 768.60 179. 799 768.60 172. OM 768.56 80. 461 768 .. \1 

ISO. 706 755.5.3 171. 039 755.65 179. 098 755.64 171. 351 755. 51 79.909 755.48 

180.093 744.34 170. 480 744. 43 178. 481 744. 42 170. 735 744 .35 79. 424 744,29 

179. 433 732. '13 ](i9.822 732.49 177. 817 732. 48 170.071 732.43 7 . 903 732.3S 
173. 272 628. 19 163.711 628.26 171. 626 628. ~6 168.894 628. 20 74.035 628. 15 

164. 544 501. 03 155.065 501. 09 162.856 501. 09 155. 147 50l. 03 67. 148 501. 00 
. 1 156. 504 402.79 147. 103 402.86 154.776 402.86 147.093 402.79 60.803 402.76 

145.968 325. 24 139.640 325.33 147.212 325.32 139. 542 325.25 51.852 325.2 1 

141. 651 261. 97 132.404 262.05 139.861 262. 05 132. 228 261. 98 49. 084 261. 95 

135. 579 2li.36 126.405 217.45 133. 786 217. 45 126. 159 217.37 44 .294 217.34 

128. 988 176.08 lI9.887 176. 17 127. 168 176. 16 119.573 176.08 39.095 176. 06 

124.056 149. 60 115.008 149. 68 122.224 149. 67 114.649 149.60 35. 207 1-19.58 

118. 743 124. 77 J09.766 124.86 116.900 124.85 J09.34 1 124. 77 31. 01 3 124.75 

lI3. 535 103.82 140.610 103.91 11 1. 660 103.90 104. 146 103.83 26. 908 103.81 

108.968 87.91 100.094 87. 98 107. 082 87.98 99.582 87.92 23.271 87.90 

r 105.579 77.48 96.767 77. 56 103.688 77. 5(; 96.200 77.49 20.628 77. 47 

101. 946 67. ·14 93. 184 67.51 100. 048 67.51 92.550 67.44 17.697 67.42 

97.950 57.69 89. 248 57. 78 96.042 57.78 88.600 57. 70 14.575 57. 68 

93.369 48.00 8'1. 752 48.09 91. 458 48.09 84.033 48.00 10.983 47.98 

M eth y]benzclle Eth ylben zelle 1,2-D imcth y 1 bcnzene 1,3-D imethylbellzene 1 ,4-D imetb y] be n Zelle 

11 1. 545 780.05 137. 160 780.06 145. 400 780.07 140.078 780.07 139.329 780.06 

111. 018 768.52 136.602 768.53 144.832 678.54 139. 520 768.51 138.768 768.53 

.110.420 755.49 135.969 755.50 144. 190 655.52 138. 887 755.51 138.132 755.51 I 
~ 

109.894 744.30 135. 41 3 744.32 143. 626 744.33 138.329 744.32 137.57'1 71 4.32 

109.328 732.39 134.815 732. 40 143. 019 732.41 137.73 1 732. 41 ------- --.--. 

104. 052 628. 16 129.234 628. 17 137.356 628. 18 132. 144 628. 17 13 1. 371 628. 17 

96.580 501.00 121. 33 1 50 1. 01 129. 333 501. 02 124.226 501. 01 123.431 501. 01 

89. 695 402. 76 114. 046 402.77 121. 935 402. 78 116.923 402.78 - -----. ------

83. 230 325.22 107.210 325.23 114.988 325.24 110.067 325.23 109. 240 325. 22 

76. 965 261. 95 100.576 261. 96 108. 250 261. 97 103.412 261. 96 102.573 261. 96 

71. 758 217.34 95.074 217.35 102. 657 217.36 97.887 217. 36 97.032 217.35 

66. 107 176.06 89.090 176.07 96.568 176.08 91. 874 176. 07 91. 017 176. 07 

61. 869 149.58 84.619 149.59 92.015 149.60 87.387 149.60 86.506 149.59 

57.315 124. 75 79. 791 124.76 87.101 124. 77 81. 527 124. 76 81. 658 124.76 

52.848 103.81 75. OM 103.81 82.285 103.83 77. 778 103.82 76.885 103.82 

48.894 87.90 70.891 87. 91 78.048 87.92 73. 601 87.91 72. 684 87.91 

45. 997 77. 47 67.827 77. 48 74. 916 77. 49 70.506 77.48 69.605 77. 48 

------- -- .-- . 64, 510 67.43 71. 518 67.44 67. 157 67.44 66.280 67. 43 

39.437 57.68 60.887 57.68 67.852 57.70 63. 518 57.69 62.619 57. 68 

35.504 47. 99 56.689 47.99 68.608 48.0] 59.335 48. 00 58.4 19 47.99 

-------------
n-Propylbenzcllc I so prop ylbenzcne l -M eth y l-2·ctbylbe nzenc 1-M ethy l-3-eth ylbenzene 1-M eth yl-4-ethylbenzene 

160.239 780. 09 153. 40 7SO. 09 166. 174 779.94 162.316 779.94 163.008 779.95 I 
159.651 768.55 152.82 768.55 165.591 768. 46 161. 735 768.46 162.424 768.46 

I 
158.991 755.51 152.17 755.54 164.925 755.53 161. 080 755. 51 161. 761 755.55 

158.408 744.35 151. 59 744 .34 164.337 744.38 160. 498 744.38 161. 179 744.39 

157.779 732. 43 150.97 732.43 168. 706 732.39 159.871 732.39 160.548 732.39 
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TABLE 1. Experimental data for 60 hydrocm'bons on the temperatures and pressures of the liquid-vapor equilibrium- Con. 

560 

__ t ___ I __ p _ _ ____ t ___ ll __ P __ II ___ t __ JI __ p ____ t_---'I, __ p ___ I ___ t ___ J __ P __ I 

n-Propylbenzene 

o C 
151. 921 
143.625 
135.972 
128.794 

116.060 
109.781 
105.085 
100. 020 
95.049 
90. 688 
87.457 
83.993 
SO. 181 
75.818 

mmHg 
628.20 
501. 03 
402. SO 
325.26 

217.38 
176.09 
149.61 
124.78 
103.84 
87.93 
77.50 
67.45 
57.71 
48.02 

Isopropyl benzene 

° C 
145.19 
137.01 
129.46 
122.38 
115.52 
109. 82 
103.64 
99.00 
94.01 
89.11 
84. 82 
81. 64 
78.23 
74.47 
70.16 

mmBg 
628.19 
501.03 
402.79 
325.25 
261. 98 
217.37 
176.09 
149.61 
124.78 
103. 83 
87.92 
77.49 
67.45 
57. 70 
48.01 

l-Methyl-2-ethy lbenzcne I-Meth yl-3-etbylbenzene I-Methyl-4-ethylbenze ne 

o C 
157. 825 
149.482 
141. 792 
134.570 
127. 574 
121. 762 
11 5.436 
110.711 
105.598 
100.584 
96.200 
92.949 
89.448 
85.618 
81.146 

mmBg 
628. 17 
500.98 
402.73 
325.16 
261. 92 
217.35 
176.06 
149. 59 
124.82 
103.81 
87.91 
77. 43 
67.45 
57.73 
48.13 

° C 
154.053 
145.795 
138.178 
131. 027 
124.082 
118.338 
112.074 
107.383 
102.326 
97.368 
93.022 
89. 793 
86.293 
82.525 
78.105 

mmBg 
628.17 
500.98 
402. 73 
325 . 16 
261.92 
217.35 
176. 06 
149. 59 
124. 82 
103. 81 
87.91 
77.47 
67.45 
57. 73 
48.13 

o C 
154.684 
146. 368 
138.701 
131. 499 

11 8.727 
112. 422 
107. 710 
102.619 

97.630 
93.252 
89.988 
86.523 
82. 701 
78.306 

mmTIg 
628. 18 
500.98 
402. 73 
325.16 

217. 3.\ 
176.07 
149.59 
124. 82 
103. 81 
87.91 
77.47 
67.45 
57.43 
48.13 

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

1,2,3-Trilr. cLhy llJenzene 1,2,4-Trimcthy lbcn zene 1,3,5-Trimethy lbenzene n-B u tylbenzene I sobuty lbenzen e 

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

177. 126 
li6.527 
175. 852 
175.252 
174.606 
168.614 
160.106 
152.260 
144.882 
137.737 
131. 800 
125.333 
120.504 
115.287 
110.157 
105.663 
102.336 
98.770 
94.826 
90.332 

779.95 
768.46 
755.55 
744.34 
732.39 
628. 18 
500.98 
402.72 
325.16 
261. 91 
217.35 
176.07 
149.59 
124.81 
103.81 
87.91 
77. 47 
67.45 
57. 73 
48.13 

sec-Butyl benzene 

174.358 
173.754 
173.068 
172.468 
171. 820 
165.768 
157.194 
149.288 
141. 867 
134.683 
128. 715 
122.232 
H7.387 
112.151 
107.009 
102.523 
99. 179 
95. 620 
91, 684 
87. 118 

779. 99 
768.49 
755.59 
744. 40 
732.41 
628.21 
500.99 
402.73 
325. 17 
261. 90 
217.36 
176.08 
149. 60 
124.82 
103.81 
87.92 
77.47 
67.43 
57. 72 
48. 12 

170.377 
169.788 
169.121 
168. 534 
167.896 
161. 991 
153.603 
145.867 
138. 599 
131. 556 
125.694 
119.328 
114.572 
109.418 
104.3f>9 
99.940 
96.650 
93.155 
89.259 
84. S04 

770.96 
768.47 
755.55 
744.39 
732.39 
628.18 
500.98 
402. 72 
325. 16 
261. 91 
217.35 
176.07 
149.59 
124.81 
103.81 
87.91 
77. 47 
67.44 
57.73 
48. 13 

tert-Butylbenzcne 

170. 165 
169. '565 
168.886 
168.287 
167.646 
161. 649 
153.149 
145.315 
137.968 

124. 936 
118.524 
113.720 
108.546 
103.471 
99.017 
95. 715 
92.194 
88.312 
83.877 

780.00 
768.50 
755. 59 
744.41 
732.41 
628.21 
500.99 
402.72 
32,;.18 

217.36 
176.08 
149.60 
124.82 
103.81 

87. 92 
77.50 
67.43 
57. 72 
48.20 

165.725 
165. 146 
164.489 
163.911 
163. ·289 
157. 477 
149.228 
141. 618 
134.464 

121. 765 
115.489 
110.789 
105.716 
100. 747 
96.386 
93.131 
89.662 
85.857 
81. 488 

779.97 
768.47 
755.56 
744. 39 
732.39 
628.19 
500.98 
402.72 
325.17 

217.36 
176. 07 
149.59 
124. 82 
103.81 
87.92 
77. 47 
67.44 
57.73 
48.12 

l ,2-Dieth y l benzen e 

184.493 
183.885 
183.107 
182.590 
181. 936 
175.853 
167. 235 
159.290 
151. 832 
144.596 
138.590 
1~2. 059 
127.171 
121. 906 
116.728 
112, 191 
108.822 
105.223 
101. 263 
96.729 

780.21 
768.64 
755. 75 
744.50 
732.54 
628.32 
501.16 
402.93 
325.42 
262.13 
217.54 
176.26 
149.76 
124.95 
104.00 
88.05 
7i. 64 
67.59 
57.88 
48.19 

184. 329 
183.725 
183.036 
182.429 
181. 767 
175.666 
167.011 
159.032 
151. 541 

138. 300 

126.797 
121. 506 
116.322 
111. 762 
108.403 
104.778 
100. 814 
96.233 

779. 98 
768.48 
755.57 
744. 40 
732.40 
628. :10 
500.99 
402.73 
325. 17 

217.36 

149.60 
124. 82 
103.81 
87.92 
77.47 
67. 44 
57.73 
48.12 

l,3-Diethylbenzene 

182.162 
181. 558 
180.877 
180.275 
179.628 
173.595 
165.050 
157.169 
149. 777 
142.597 
136.638 
130.157 
125.303 
120.082 
114.946 
110.436 
107.096 
103.524 
99.573 
95.092 

7SO.20 
768.64 
755. 74 
744.49 
732. 53 
628. 31 
501.15 
402.92 
325.41 
262.12 
217. 53 
176.25 
149.75 
124.94 
103.98 
88.04 
77.63 
67.58 
57. 86 
48. 18 

173.814 
173.209 
172.526 
171. 920 
171. 270 
165.217 
156.632 
148.724 
141. 301 
134. 112 
128.149 
121. 659 
116. S08 
111. 682 
106.450 
101. 946 
98.620 
95.026 
91.118 
86.637 

779.99 
768.49 
755.59 
744.41 
732.41 
628.21 
500.99 
402.73 
325.17 
261. 91 
217.36 
176. 07 
149.60 
124. 82 
103.81 
87.92 
7i. 47 
67.44 
57. 73 
48.12 

l,4-Diethylbenzene 

184. 821 
184.212 
183.524 
182.916 
182.260 
176.164 
167.530 
159.566 
152.086 
144.823 
138.811 
132.256 
127.360 
122.043 
!l6.893 
112.339 
108. 962 
105.353 
101. 370 
96.817 

780.20 
768.63 
755.73 
744.49 
732.53 
628.31 
501.14 
402.92 
325.40 
262.12 
217.53 
176.24 
149. 75 
124.94 
103.98 
88. 04 
7i.63 
67. 58 
57.86 
48.17 
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VI. Correlation of the Data With the 
Antoine Equation 

760 .00 mm Hg, calculated from the Antoine equa­
tion, arc also given. 

The last column of table 2 give , for each com­
pound, the root-mean-square value, p, of the ratios 
of the deviations of the observed points from the 
Antoine equation to the expected tandard devia­
tions. The expected devia tions were calculated on 
the basis of standard deviations (of a single value) 
of ± 0.003 deg C in the temperature and ± 0.06 to 
± 0.11 mm Hg in the pressure, for the lowe t and 
highest pressures, respectively. The values of p 

for the 60 compounds vary from 0.24 Lo 1.75, 
whereas th e over-all value of p, computed for the 
total of 1,169 points on 60 compounds, is 0.56. 

The method of correlation has been described 
previously [1]. The values of the three constants 
of the Antoine equation for vapor pressures, ob­
tained from the data in table 1, are given in table 
2, together with the ranges of pressure and tem­
perature over which the experimental da ta were 
obtaim;d (and over which, therefore, the resulting 
equation for each compound is applicable without 
loss of accuracy) . The values of th e bo iling point 
and the pressure coefficient of the boil ing point at 

T ABLE 2. Summary of the Tesults of the corTe/ation of the experimental data with the Antoine equation for vapor preSSU1'es, 
for 60 API- NBS hydrocarbons 

Compound Form ula 

Constan ts of the Antoine 
equa tion 

log,o P =A-R/( C+t), 01' t= 
R/(A-Iog,o 1')-C 

(P in mm Rg; t in 0 C) 

Normal 
boiling 
poin t at 
760 mm 

R g 

Pressure 
coeffi cient, 
dt /dP, at 

760 mm R g 

Range of mcasuromcn t 
Mea· 
ure of 
preci­
sions 

A '1 B 1 C Pressurc 1 'l'cn~~:;::~ --;-

I ------------------------------~----~------~------~----~------------~------~--

n. Hep tane .... _._ ... _._._ ._ .... __ .... __ .... _.. C ,H " 
2-Methy lbexane .. _________ ... ... ___ _____ .. ___ __ C,H" 
3- Mcthylhcxane_ .... _ .. __ . _ .... __ .. __ .... ___ .. C,H " 
3-E thy lpen tanc _______ ____ .. __ . __ .. ____ .... _.. C,H" 
2.2-Dimctbylpen tanc .... ___ ........ ____ .. ___ .. C ,R " 
2,3-Dimethylpentanc .... _. ___ .. ___ _____ .. ___ .. C,H" 
2,4-Dimetbylpentane .. _. _________ .. ____ .. _____ C,H" 
3,3-Dimethylpentane _______ . ________________ .. C,H" 
2,2,3-'I'rimeth ylbutane .. _ ...... _______ .... _.. C ,R " 
n·N onane .. ____________________ . _____ . __ .. _. __ CIIH20 

2,2,5-Trimcthylhexanc. ________ .______________ CIIH zo 
2,4,4-'I'rimcthylhcxane_ _ _ _______ ______________ CgH zo 
3,3-Dieth ylpentan e ________________ .. ___ .... _ __ e,Er,. 
2,2,3,3-Tetramethyl pen tane .. _____________ .. __ c,H ,. 
2,2,3,4-Tctrametbylpentane_ _ _ _ __ __ _ _ _ _ _ _ _ _ _ _ _ C ,R ,. 
2,2,4,4-Tetramethylpentane _____________ . _____ C,I1,. 
2,3,3,4-Tetramethylpentane _ . _________________ C,H,. , 

Ethylcyc\opentane __ ". __ _ _ _____ ____________ ___ C ,R " 
I,I-Dimetbylcyclopentanc _. _ _ ___ __ ___ _______ _ C ,R " 
cis-l,2-Dimetby]cyclopentane _ _ _ ___ __ ____ _____ C ,R " 
trans-l ,2·Dimethylcyclopentanc. _____________ . C,R" 
cis-1;3-Dimethy lcyclopentane . _ _ ___ _ _ _ ____ ____ C ,H " 
trans·l,3-Dimethylcyclopentanc ______ . ___ _ __ __ C , IT" 
n-Propylcyclopentane .. _ _ _ ____ _____ ___ ________ C,B " 
Isopropyleyc\opentan e__ _ _ ____ _____ __ _ _ __ _ ____ C ,H " 
I-Metbyl-I-etbylcyclopcn tane .. _ _____ ____ _____ C ,IT'6 
I -Metb yl-cis·2-ethylcyclopentanc _______ ._ __ ___ C , H" 
1,1,2·' l"' rimethylcyclopentano .. _____ _ _____ __ ___ CSR I6 
1,1 ,3·' l"'rimetbylcyclopentan c. _. _ _ _ _ _ _ _ _ _ _ _ _ __ _ CSR I6 
cis·cis·tra71S-1,2,4-'l'rimetbylcyclopcn tane _ _ _ ___ C,IT" 
cis, trans, cis- ] ,2,4·1:' rim cthylcyclopenta nc_____ CSU l6 
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6,90027 
6,873 19 
6,8676'1 
6,87565 
6,8 1'179 
6,85382 
6.82621 
6 82668 
6, 79230 
6,93513 
6,83532 
6.85 164 
6,89262 
6,82876 
6,83173 
6,79711 
6.85961 

PARAFFINS 

1266,87l 
1236,026 
1240, 196 
1251. 827 
H OD,033 
1238,0 17 
1192,041 
1228,663 
1200,563 
1428, 8 11 
1324,049 
1368,723 
1451. 245 
1397, 483 
1374,042 
1325,183 
1417,473 

216,757 
219. 545 
2 19,223 
219,887 
223, 303 
221. 23 
221. 634 
225.3 16 
226,050 
20 1. 619 
210,737 
214,047 
21 5,575 
213, 703 
214, 762 
216,093 
214, 705 

o C 

98, 427 
90.052 
91. 850 
93,475 
79, 197 
89, 784. 
80,500 
86,064 
80,882 

150. 798 
124 ,084 
J30, 648 
146, J68 
140.274 
133, 016 
122.284 
141. 551 

AI.KYLCYCLOPEN'l'ANES 

6,88709 
6,81725 
6,85008 
6, 84422 
6,83RI7 
6,8371 5 
6. 90392 
6, R8623 
6,871 49 
6,90562 
6,82206 
6,80948 
6,854'J8 
6,84971 

1298,599 
1219,474 
1269, 140 
1242,748 
1240, 023 
1237,456 
1384,386 
1379, 415 
1355,287 
1388,307 
1309,618 
1275,998 
1333,894 
1306,153 

220. 675 
221. 946 
220.209 
221. 686 
221. 621 
222,005 
213, 159 
217. 969 
218. 092 
216,888 
218.557 
219,899 
218,952 
219,808 

103.466 
87,846 
99,532 
91. 869 
91. 725 
90.773 

130. 949 
126,419 
121. 522 
128. 050 
113,729 
104,893 
116,731 
109,290 

o Cfmm RO 1nm RO 
0, 0<1481 48 to 780 

, 04431 48 to 780 
, 0<1459 48 to 780 
, 04482 48 to 780 
, 0 1394 58 to 780 
, 01482 48 to 780 
,01376 58 to 780 
, 04509 48 to 780 
,0 1484 58 to 780 
· 04967 48 to 780 
, 01838 48 to 780 
· 04960 48 to 780 
, 05109 48 to 780 
, 05 124 48 to 780 
· 05030 48 to 780 
· 04937 48 to 780 
· 04223 '18 to 780 

0,04623 
. 04497 
. 04603 
,04521 
, 04525 
,04518 
, 04888 
. 04913 
,04863 
, 04897 
. 04818 
. 04724 
. 04827 
. 04738 

48 to 780 
48 to 780 
48 to 780 
67 to 780 
67 to 780 
48 to 780 
48 to 780 
48 to 780 
48 to 780 
48 to 780 
48 to 780 
48 to 780 
48 to 780 
48 to 780 

° c 
26,0 to 99,3 
18,5 to 90,9 
19,9 to 02.7 
21.1 to 94.4 
12,2 to 80, 1 
17,5 to 90,7 
13,7 to 8 1.4 
13,5 to 87,0 
12,6 to 81.8 
70,3 to J51.8 
46,1 to 125,0 
50,6 to J31.6 
62,9 to 14 7,2 
57,S to 141.3 
52,0 to 134.0 
43,0 to 123.3 
59,0 to 142.6 

28,8 to 104.4 
15,5 to 88 ,7 
25,3 to 100.4 
26.1 to 92,8 
26,0 to 92.6 
l S.0 to 91. 7 
51. 9 to 131. 9 
47.0 to 127.4 
43,1 to 122.5 
48.8 to 129.0 
36,2 to 114.7 
28,9 to 105.8 
38,9 to lI7,7 
32,9 to lIO,2 

0,36 
, 43 
,38 
, 61 
, 29 
, 33 
. 40 
, 28 
,33 
, 24 
. 39 
, 55 
, 43 
,36 
. 43 
,37 
,49 

0.52 
,59 
, 39 
,75 
,30 
, 51 
. 74 
,55 

1. 75 
0,25 
.46 
.40 
. 71 
,38 
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TABLE 2. Summary of the results of the correlation of the experimental data with the Antoine equation for vap01' pressures, for 
60 API-NBS hydrocarbons- Continued 

Compound l?ormula 

1,1· Dirnethy lcyclohexane ______________________ C,n 16 
n-Propyleyelohexane ________________________ __ C,B" 
Isopropyleyrlohexane _________________________ C,BiS 
1,l ,3-T r imethyleyelohexane ___________________ C,B" 
n-Bu tyleyclohexane ___________________________ CiOB" 
Isobutyleyclohexane _ . ________________ ________ CiOB " 
sec-Bu ty lcyclohcxanc ___ . ______ ________________ CIOII" 
tert-Butylcyclohexanc _________________________ CIOB ,. 

Benzene ___ _______ _____ ____ _________ __________ C,B , 
Methylhenzen c ___ __________ _______ ___________ C,B s 
Ethylbenzen e _________________________ ________ CslI lO 
1,2-Dimethy lbenzene _______________ . _________ CsB " 
1,3-Dime thy l benzene ___________ ___________ ___ CsB " 
1,4-Dimethylbenzene _________________________ CsB " 
n-P ropylbe07.ene _____ _______________ __________ c ,n " 
I sopropyl ben zene ______ ~ ___ ___________________ C 9H 12 

I-Methy 1-2-ethy lbenzene __________ ____________ C,B " 
I-MethyJ-3-ethylbenzene ________________ . _____ C,R " 
1-Methyl-4-e t b y lbenzen e ____________________ -- C, II " 
1,2,3-T rilnethylbenzenc __ -- _ -- _ ------ _ --- _ ---- CoB " 
1 ,2,4-T rimcthylbenzen c _______________________ C,B " 
1,3,5-TrimethyJben zen e __ -- -- -- ------ __ --- ---- C,B" 
n-Bu ty lbenzen e __________________ ________ ---- CloH I4 
I sobuty lbenzen e _ --- --- -- ___ --- _ --------- _ -- -- CIOH 14 
sec-Bu tylbenzene __________ _____ ___________ --- C10H H 

tert-Bu tyJbenzene _ - ---- - --- -- _ -------- _ ------- C10H H 

1,2-Diethylbe nzene ___________________________ C IOH H 
1,3-D ieth ylbenzene ___ ____ ____________________ CJOH'!4 
1 ,4-Diethylben zene ___________ ____ ___ ______ ___ CIOII " 

VII. Discussion 

Constants of the Antoine 
eq uation 

10glO P~A-B/(C+t) , or t~ 
Pl (A-Ioglo P ) -C 

(P in mm B g; tin ' C ) 

A B C 

Normal 
boiling 
point at 
760 mm 

H g 

ALKYLCYCLOBEXANES 

' c 
6.80225 1323.861 218.053 119.543 
6.88866 1461. 715 207.990 156.724 
6.87257 1452.816 209.391 154.563 
6.83705 1393. 299 215.551 136.626 
6.91261 1539.449 200.880 180.947 
6.86703 1492.462 203 085 171. 321 
6. 88907 1529. 373 202.220 J 79. 335 
6.85449 lEOO. 1I8 205. 923 171. 591 

ALKYLBENZENES 

6.91210 1214. 645 221. 205 80. 099 
6.95508 1345. 087 219. 5J6 llO.626 
6.95904 1425. 464 213.345 136. 186 
6.99891 1474. 679 213.6,86 144.411 
7.00849 1461. 925 215.073 139. 104 
6.99J84 1454. 328 215.4Jl 138.351 
6.95094 1490. 96,3 207.100 159.218 
6.93958 1462. 717 207.993 152.392 
7.00314 1535.374 207.300 HiS. 153 
7.0 1582 1529. 184 208.509 16l. 305 
6.99801 1527. ll3 208.921 16l. 989 
7.04082 1593.958 207.078 li6.084 
7.04383 1573.267 208. 564 169.351 
7. 07437 1569. 622 209.578 164 . 716 
6. 98318 1577. 96,5 201. 378 183.270 
6.93033 1526.384 204.171 172.759 
6.95097 1540.174 205.101 173.305 
6.92050 1504_ 572 203.328 169. ll9 
6.99016 1577.894 200.554 183.423 
7.00601 1576.261 20l. 004 181.102 
7.00054 1589.273 202.019 183. 752 

Pressure 
('oefficient, 
(!tld P , at 

Rangp, of measurement 

760 mm H g ____ ~-------

Pressure I T em peratu re 

' C/rnm Bg mrn Bg , C 

0.04920 48 to 780 40.5 to 120.5 
. 05200 48 to 780 72.7 to 157.8 
. 05210 48 to 780 70. 5 to 155.6 
.05089 48 to 780 54 .7 to 137.6 
.05412 48 to 780 93.4 to 182.0 
.0.\367 48 to 780 81.8 to 172.4 
.05440 48 to 780 91.4 to 180.4 
.05429 48 to 7EO 84.0 to 172.7 

0.04271 48 to 780 10.9 to 80_ 9 
. 046,30 48 to 780 35 .5 to lll.5 
. 04898 48 to 780 56.7 to l37.2 
_ 04969 48 to 780 63.6 to 145.4 
_ 04903 48 to 780 59.3 to 140.1 
.04917 48 to 780 58 .4 to 139.3 
_05143 48 to 780 75 .8 to 160.2 
_ 05074 48 to 780 70.2 to 153.4 
.0516,3 48 to 780 81.1 to 166.2 
.0511 1 48 to 780 78.1 to 162.3 
.05148 48 to 780 78.3 to 16,3.0 
. 0521);; 48 to 780 90.3 to 177.1 
.05187 48 to 780 84.8 to 170.4 
. 05100 48 to 780 81.5 to 165.7 
.05358 48 to 780 96.2 to 184.J 
.05319 48 to 780 86.6'\0 173.8 
.053 1~ 48 to 780 87.1 to 174.4 
.05269 48 to 780 83.9 to 170_2 
. 05340 48 to 780 96.7 to 184.5 
. 05293 48 to 780 95.1 to 182.2 
. 05351 48 to 780 96.8 to 184.8 

Meas· 
ure of 
preci­
sion 

1. 25 
0. 59 
.30 
.60 
.30 
. 32 
.59 
.45 

0.82 
. 54 
.56 
. 43 
.40 
.46 
. 43 
. 39 

1.18 
1.12 
0.6,8 
_ 66 

.83 

.53 
1. 38 
0.34 
L03 
0_ 73 
. 43 
.49 
.62 

T he vapor pressures of different samples of 15 
of the above hydrocarbons have been previously 
measured in this laboratory [IJ. Table 3 gives, 
for each of these 15 hydrocarbons, the calculated 
difference in pressure for a low, intermediate, 
and h igh temperature and the calculated dif­
ference in temperature for a low (50 mm Hg), 

intermediate (250 mm Hg), and high (760 mm 
Hg) pressure, in the range of measurement. 
Omitting two compounds, n-propylcyc1opentane 
and n-pl'opylcyclohexane, of which the previous 
samples contained a significantly greater amount 
of impurity, the average differences in tempera­
ture and in pressure at each of the three levels 
are seen to be quite satisfactory. 
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TABLE 3. Coml-aTison of the data obtained on 15 com­
p01tnds in this and the previous investigation [1] 

I 
Galen· Calcu· lated 

Tem per- la ted difTel" 
Compound ature d iffe!"· Pressure 

OI1('C in 
oll ce in tem prra-pressure t ure 

------------
°c 7n1n I -fa 'lnm Ifo °C 

{ 98. 427 -0.0.5 7GO 0.002 
".Heptane . ................ 64.624 . 01 250 -.001 

26.811 - . 01 50 . 002 

{ 79. 197 . 10 760 -.005 

2,2·Dimeth ylpen tan e ...... . 46. 127 .02 250 - .002 
9.315 -.01 50 .002 

{ 86.064 . 11 760 -. 004 
3,3·Di met hyl pen tane ..... .. 52. 11 3 .07 250 - . 008 

14. 296 . 07 50 - .029 

r 50. 798 -. 04 760 . 002 
n-Nonane . ____ ____ ____ ___ __ 113.292 . 03 250 -. 004 

71. 255 -.02 50 .013 

r 30.949 - .26 760 .012 
n-Propylcyclopc ll ta nc. ___ __ 94 . 0i4 .05 250 -. 006 

52.816 .09 50 - . m9 

r26. 419 -.0.8 760 .005 
I sopl'Opyleyelopcntane ____ 89.367 . 04 250 -. 006 

-17.955 . 00 50 -. 028 

f 56. 724 - . 24 760 . 0.13 
n ·Propy]eyclohexa ne .. __ _ . 117.50.7 -.08 250 .010 

73. 667 .0.2 50 -. 007 

{ SO. 099 .07 760 -.003 
Denzenc. __________________ 47.869 . 05 250 - .000 

I I. 792 . 11 50 - . 0-16 

f1 0.626 -.07 760 . 003 
M ethylbenzcn c ..... __ .. __ . 75.644 -. 01 250 . 00 1 

36.393 . 01 50 -.005 

f 36. 186 .02 760 .000 
Ethylbenzene __ -------- -- - 99. 181 . 02 250 -. 006 

57.652 . 07 50 -. 0.31 

f 44 . 411 . 05 760 -. 002 
l,2·Dimethylbcnzene ____ __ 100.828 . 02 250 -. 004 

&1. 558 . 01 50 -. 003 

f 39. 10.4 -. 03 760 . 002 
l,3·Dimethylbcnzenc ______ 10.2.010 . 06 250 -.0.0.6 

60.267 .00 50 -. 0.27 

f 38. 35 1 - . 0.8 760. .0.03 
1,4-Dimet h ylbcnzcnc ______ IDJ. 167 - .02 250 .002 

59.360 . 0:3 50. - .0.1 1 

f 5g.218 -. 0.6 760 .003 
n ·Propylben zellc -------- 120.368 -. 0.:1 250 . 003 

76. 786 .00 50 .005 

f 52.392 . 02 760 .000 
I sopropylbenzene __ __ ____ __ 114 . 0i5 -. 01 250 .002 

I 71. 119 .04 50 -. 020 
I 

Fortem- Caleu· Caleu · 

peratllre lated 
lalce] 

difTer · 
Avera.ge carre- diO'er· "j - encr in spOlldin g cncr in tem pera-

10- pres:::'llre ture 
----- ------------------

roo mm 0.000. r 60 mm 
0.0026 

A verage ____ . __ .. __ . _______ . 250 mm . 030 250 rnm .0039 
·\0 mm .038 50 lTIm . 017l 

Vapor Pressures and Boiling Points 

In the previous report [1], it was poin ted ou t 
that some correlation exists between the values of 
the constan ts B and C of Lhe Anto ine equation 
and the number of carbon atom in Lh e normal 
alkyl side chain for the members of several normal 
alkyl series of hydrocarbons, as normal paraffi ns, 
normal alkylcyclopen tanes, normal alkylcyclo­
hexanes, and normal alkylbenzenes. F or the 
previous correlation , values for ethylcyclopen Lane, 
n-butylcyclohexane, and n-bu tylbenzene wef'C not 
available. The values of the Band C constan ts 
for these three compounds obLained from the 
presen t investigation are found to be in good 
accord with those previously repor ted for the 
neighboring members of these series [1]. 

Aclmowledgment is made to Corinne R. D e­
Celles and Ru th C. M acKay for ass istance in 
mak ing the calculations repor ted in this paper. 
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