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Vapor Pressures and Boiling Points of Sixty API-NBS

Hydrocarbons'

By Alphonse F. Forziati,®> William R. Norris, and Frederick D. Rossini

Measurements of vapor pressures and boiling points, over the range 48 to 780 milli-
meters of mercury, and above about 11° C, were made on 60 purified hydrocarbons. The
apparatus consisted of an electrically heated boiler, a vapor space with a vertical reentrant
tube containing a platinum thermometer having a resistance of 25 ohms, and a condenser.
Measurements of the temperature of the liquid-vapor equilibrium were made at 20 fixed
pressures maintained automatically. The values of the fixed pressures were determined by
calibration of the apparatus with water using the vapor pressure-temperature tables pre-
pared at this Bureau.

The experimental data on the hydrocarbons were correlated, the method of least
squares being used, with the three-constant Antoine equation for vapor pressures, log
P=A—B/(C+t) or t=B/(A—log P)—C.
of the three constants of the Antoine equation applicable over the range of measurement,

Experimental data, together with the values

are reported for 60 API-NBS hydrocarbons, including 17 paraflins, 14 alkyleyclopentanes,
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8 alkyleyclohexanes, and 21 alkylbenzenes.

I. Introduction

This investigation is part of the systematic
program of determining physical properties of
highly purified hydrocarbons being prepared in
the cooperative program of the American Petro-
leum Institute and the National Bureau of
Standards. Measurements of vapor pressures and
boiling points were made over the range 48 to
780 mm Hg, and above about 11° C, on 60 hydro-
carbons of the API-NBS series. This paper
gives the experimental data, and results of the
correlation with the Antoine equation, for 17
paraffin, 14 alkylcyclopentane, 8 alkyleyclohexane,
and 21 alkylbenzene hydrocarbons.

II. Apparatus and Procedure

The apparatus and procedure employed in this
investigation were essentially similar to those
already described [1].2 The modifications con-

1 This investigation was performed at the National Bureau of Standards
as part of the work of the American Petroleum Institute Research Project 6
on the ‘““Analysis, Purification, and Properties of Hydrocarbons.”

2 Research Associate on the American Petroleum Institute Research Proj-
ect 6 at the National Bureau of Standards.

§ Figures in brackets indicate the literature references at the end of this
paper.
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sisted of increasing the thermometric sensitivity
from 1.4 to 3.3 mm of scale deflection per 0.001°
C; installing a new condenser and reflux reg-
ulator patterned after one previously described
[2]; blending the heat of a reentrant 50-watt
heater with that of the external heater, wrapped
around the boiler, to minimize bumping at low
pressures; and connecting a high-pressure nitrogen
cylinder, with suitable reducing values and drying
train, to the inlet of the ballast tank. The
nitrogen cylinder obviated the use of a pressure
pump for measurements above 1 atmosphere and
permitted boiling without contact with oxygen.

ITII. Determination of Pressures

The values of the pressures produced by the
apparatus, when controlled at the 20 fixed contacts,
were determined from periodic measurements of
the temperature of the liquid-vapor equilibrium
made with water in the apparatus. The changes
in these values were substantially the same as
those previously reported [1]. The vapor pressure
of water at 1-deg. intervals from 35° to 103° C
was taken from table 2 of Osborne and Meyers
[3], together with unpublished small revisions of
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these values by Meyers, Stimson, and Cragoe [4].
From these values, several values were interpo-
lated (by Lagrangian five point curvilinear inter-
polation) at 0.1-deg. intervals in the neighborhood
of the temperature of the liquid-vapor equilibrium
for water at each of the 20 fixed pressures. The
final calculation of the pressure at each observed
temperature was made by linear interpolation
within the 0.1-deg. intervals.

IV. Source and Purity of Compounds

The compounds whose vapor pressures were
measured in the present investigation were sam-
ples from the API-NBS series of highly purified
hydrocarbons, which are being prepared through a
cooperative undertaking of the American Petrol-
eum Institute and the National Bureau of Stand-

ards. The description of the compounds is given
in a preceding report [5], with the purification
and determination of purity and freezing points
of these compounds described in references [6, 7,
8, 9, 10]. It is believed that in each case the
impurity was of such nature and present in such
small amounts that the properties measured were
not affected beyond the indicated limits of
uncertainty.

V. Experimental Data on 60 API-NBS
Hydrocarbons

In table 1 are given the experimental data on
the temperatures and pressures of the liquid-vapor
equilibrium for 17 paraffin, 14 alkylcyclopentane,
8 alkyleyelohexane, and 21 alkylbenzene hydro-
carbons.

TasLE 1. Experimental data for 60 hydrocarbons on the temperatures and pressures of the liquid-vapor equilibrium
¢ 12 t 5 t P t J& i P
n-Heptane 2-Methylhexane 3-Methylhexane 3-Ethylpentane 2,2-Dimethylpentane
(e mm Hg e/ mm Hg 2C mm Hg () mm Hg “Ho) mm Hg

99. 322 780. 20 90. 936 780.13 92. 737 780.13 94. 367 780128 | e s
98. 813 768. 63 90. 430 768. 58 92. 229 768. 58 93. 856 768. 58 80.074 780. 13

98. 237 755.75 89. 860 755. 62 91. 655 755.61 93. 277 755.61 79.573 768. 58
97.728 744.49 89.357 744. 40 91. 148 744.40 92. 771 744.39 79.005 755. 61
97.180 732. 53 88. 814 732.46 90. 602 732.46 92. 238 732. 46 78. 508 744.39
92.078 628. 32 83. 769 628. 24 85. 529 628. 24 87.119 628. 23 77.970 732. 46

84. 856 501.15 76. 628 501. 07 78.347 50107 RSO ST | - 72.968 628. 23

78. 202 402. 93 70. 051 402. 84 71. 732 402. 84 73. 242 402. 84 65. 895 501. 07

71. 966 325.42 63. 889 325.31 65. 533 20 AL | S S | 59. 384 402. 84

65. 916 262.13 57.913 262. 04 59. 509 262. 04 60. 962 262. 03 53. 287 325.30

60. 902 217.54 52. 960 217. 44 54. 535 217.43 55. 954 217.43 47.378 262. 03

55. 442 176. 26 47. 579 176.15 49.119 176.15 50. 511 176.15 42.477 217.43
51.373 149.76 43. 549 149. 67 45. 068 149.66 46. 423 149. 66 37.162 176. 14

46. 987 124.95 39.219 124.84 40. 713 124. 84 42. 045 124. 84 33.186 149. 66

42. 680 104. 00 34. 956 103. 90 36. 428 103. 89 37.734 103. 89 28.915 124. 83

38. 901 88. 06 31.235 87.97 32. 684 87.97 33. 971 87.97 24.708 103. 89

36. 105 77.65 28. 469 77.55 29. 911 77.55 31.179 77. 55 21. 032 87.97
33.108 67.60 25. 518 67. 51 26. 932 67.50 28. 182 67. 50 18.312 77. 54

29. 813 57.88 22. 260 57.77 23. 662 57.77 24. 900 57.76 15.395 67. 50

26. 039 48.19 18. 528 48. 08 19. 915 48 08 21. 126 48.07 12,188 57.76

2,3-Dimethylpentane 2,4-Dimethylpentane 3,3-Dimethylpentane 2,2,3-Trimethylbutane n-Nonane

90. 678 780. 12 81.374 780.12 86. 962 780.12 81. 772 780. 07 151. 786 780. 11

90. 167 768. 58 80. 874 768. 58 86. 447 768. 57 81. 262 768. 54 151. 222 768. 57

89. 588 755. 60 80. 308 755. 60 85. 866 755. 60 80. 682 755. 50 150. 579 755. 57

89. 080 744.39 79. 813 744.39 85.355 744.38 80. 174 744. 32 150. 017 744. 37

88. 531 732. 46 79.277 732. 46 84. 803 732.45 79. 627 732. 41 149. 409 732.45
83.429 628. 23 74.297 628. 23 79. 672 623. 23 74. 523 628.17 143. 751 628. 22

76. 209 501. 07 67. 251 501.07 72.411 501. 06 67. 308 501. 01 135. 741 501. 05 |
69. 562 402. 83 60. 764 402. 83 65. 727 402.83 60. 668 402. 77 128. 357 402. 81 |
63. 333 325. 30 54. 688 325. 30 59. 466 325.30 54. 445 325. 22 121. 433 325. 27 “
57.295 262. 03 48. 801 262. 03 53. 396 262. 02 48. 422 261. 95 114. 712 262. 00 A
52. 290 217. 42 43.919 217. 42 48. 365 217.42 43.424 217. 34 109. 136 217. 40 |
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TaBLE 1.

Ezperimental data for 60 hydrocarbons on the temperatures and pressures of the liquid-vapor equilibrium-—Con.
———
t J 2 '/ P t 12 t P t P
2,3-Dimethylpentane 2,4-Dimethylpentane 3,3-Dimethylpentane | 2,3,3-Trimethylbutane n-Nonane
2 (o mm Hg °C mm Hg °C mm Hg 2C, mm Hg °cC mm Hg
46. 849 176. 14 38. 623 176. 14 42,904 176. 14 38.012 176. 06 103. 072 176. 11
42. 786 149.65 34. 661 149. 65 38. 824 149. 65 33. 960 149. 58 98. 545 149. 63
38.407 124.83 30. 399 124. 83 34.432 124.83 29. 599 124.75 93. 661 124. 80
34,106 103. 88 26. 213 103. 88 30.109 103. 88 25.313 103. 81 88. 864 103. 86
30. 342 87.96 22. 540 87500 YN | [REE | 21.571 87.90 84. 658 87.94
27. 563 77.54 19. 823 77.54 23. 545 77. 54 18. 804 77.47 81. 548 77. 52
24. 575 67.49 16. 911 67.49 20. 547 67.49 15. 833 67.43 78.219 67.47
21.293 57.76 13.714 57.76 17.252 57.75 12. 555 57.68 74. 546 57.73
17.523 AR () 70 | R | R 13. 484 45 N()0 NN | R | —— 70.343 48. 04

2,2,5-Trimethylhexane

3,3-Diethylpentane

2,2,3,3-Tetramethyl-

2,2,3,4-Tetramethyl-

pentane pentane
125. 050 780.12 131. 636 780. 11 147. 194 780.10 141. 295 780. 16 134. 021 780. 14
124. 497 768. 58 131. 070 768. 57 146. 606 768. 57 140. 713 768. 61 133. 446 768. 60
123. 868 755. 57 130. 429 755. 57 145. 942 755. 56 140. 051 755. 65 132. 798 755. 62
123. 324 744.37 129. 869 744.37 145. 356 744. 36 139. 471 744.43 132. 227 744.41
122. 731 732.45 129. 260 732.45 144.725 732.44 138. 844 732.49 131. 611 732.48
117.225 OZR 222 NN | RS | e 138. 862 628. 21 133.015 628. 26 125. 886 628. 25
109. 434 501. 05 115. 621 501. 05 130. 558 501. 04 124. 767 501. 10 117. 787 501. 08
102. 256 402. 81 108. 264 402. 81 122. 903 402. 80 117.168 402. 86 110. 331 402. 85
95. 539 325.27 101. 368 325. 27 115. 727 325. 26 110. 054 325.33 103. 343 325.31
_______________________________________ 103. 154 262. 06 96. 574 262. 04
83.624 217.39 89. 149 217.39 103. 002 217.38 97.450 217. 46 90. 965 217.43
77.756 176.11 83.123 176. 10 96. 737 176. 10 91. 242 176.17 84,871 176.15
73.381 149. 62 78. 631 149. 62 92. 048 149. 62 86. 602 149. 68 80. 311 149. 66
68. 655 124. 80 73.786 124.79 87. 000 124.79 81. 609 124. 86 75.418 124. 84
_____________ 69. 023 103. 85 82.043 103. 84 76.705 103. 91 70. 587 103. 89
59. 973 87.94 64. 862 87.93 77.699 87.93 72.414 87.99 66. 381 87.97
56. 968 77.51 61. 776 77.51 74. 484 77. 50 69. 236 77. 57 63. 262 77.55
53. 743 67. 46 58. 467 67. 46 71.026 67. 46 65. 828 67. 52 59. 913 67. 50
50. 208 57.72 54. 826 57.72 67. 240 57.71 62. 087 57.79 56. 243 57.76
46. 141 48.03 50. 648 48. 02 62. 882 48. 02 57.834 48.10 52. 028 48.07
2,2 ,4,4-'Tetramethyl- 2,3,3,4-Tetramethyl- Ethylcyelopentans 1,1-Dimethyleyeclo- cis-1,2-Dimethyleyclo-
pentane pentane 5 pentane pentane
123. 267 780.16 142. 571 780. 10 104. 382 780. 00 88. 736 779. 99 100. 446 780.00
122. 709 768. 61 141. 987 768. 57 103. 855 768. 50 88. 227 768. 49 99. 922 768.49
122. 072 755.65 141. 326 755. 56 103. 264 755.60 , 87. 647 755. 59 99. 329 755. 60
121. 510 744.43 140. 746 744. 36 102. 739 744.39 87.137 744. 40 98. 806 744. 40
120. 906 732.49 140. 120 732.44 102.173 732.40 86. 585 732.40 98. 244 732.40
115. 289 628. 27 134. 294 628. 20 96. 910 628. 21 81.470 628. 20 93. 005 628. 21
107. 342 501. 10 126. 053 501. 04 89. 453 500. 98 74.228 500. 99 85. 589 500. 99
160. 031 402. 86 118. 461 402. 80 82. 588 402.71 67. 558 402.72 78.755 402.71
93. 183 325.33 111. 345 325. 26 76. 143 325.17 61.312 325.17 72.358 325.17
86. 549 202500 NN | QS RSIVIISIS | R 69. 909 207 S8 S | | PRSI 66. 155 261. 88
81. 052 217.45 98. 732 217.38 64. 739 217. 36 50. 257 217.36 61.012 217.36
75. 085 1176017 | R | R 59.114 176.08 44.815 176. 08 55. 426 176.08
70. 625 149. 68 87. 881 149. 61 54. 908 149. 60 40. 744 149. 60 51. 253 149. 60
65. 828 124. 86 82. 872 124.78 50. 386 124. 81 36. 361 124. 81 46.770 124.81
61.117 103. 91 77. 969 103. 84 45. 935 103. 80 32.069 103. 81 42. 346 103.80
56. 991 87.99 73. 670 87.93 42. 040 87.93 28.300 87.92 38. 482 87.93
53. 944 77. 56 70. 491 77.50 39. 165 77.46 25. 476 77.47 35. 616 77.46
50. 671 67. 52 67.037 67.45 36. 058 67. 42 22. 527 67. 43 32. 555 67.42
47.079 57.78 63. 320 57.71 32.673 57.72 19. 262 57.72 29. 195 57.72
42. 956 48.09 59.010 48.02 28.778 48.11 15. 498 48.12 25. 347 48.11
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TaBLE 1.
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Ezxperimental data for 60 hydrocarbons on the temperatures and pressures of the liquid-vapor equilibrium—Con.

t P t y 2 t P t P t P
{rans-1,2-Dimethyl- c¢is-1,3-Dimetyhl- trans-1,3-Dimethyl- P . §
cyclopentane cylcopentane cyclopentane G EyElostniany LEOCIREVEVEODER e
< (e mm Hg ! mm Hg Q4@ mm Hg © (@ mm Hg Cig mm Hg
92. 769 780.01 92. 628 780. 20 91. 670 780. 01 131. 917 780. 08 127.39%4 780. 08
92. 255 768. 90 92.115 768. 63 91. 156 768. 50 131.379 768. 55 126. 836 768. 55
91. 673 755. 61 91. 533 755.74 90. 575 755. 61 130. 731 755. 53 126. 201 755. 53
91.160 744.40 91.018 744.49 90. 062 744. 40 130. 176 744.34 125. 643 744. 34
90. 608 732.40 90. 465 732.53 | oooooios | oeoooos 129. 579 732. 42 125.044 732.42
85. 463 628. 22 85.315 628. 32 84. 368 628. 22 124.015 628. 19 119. 450 628.19
78.181 500. 99 78.030 501. 15 77.092 500. 99 116.132 501. 03 111. 532 501. 03
71. 466 402.71 71.323 402. 93 70. 388 402. 71 108. 877 402. 79 104. 235 402.79
65.178 325.17 65.039 325. 41 64.105 325.18 102. 068 325. 25 97.396 325.25
59.094 261. 88 58. 949 262. 13 58. 029 261.88 | - | oo 90. 769 261. 98
54.047 217.36 53. 902 217. 54 52. 985 217. 36 89. 990 217. 37 85. 265 217.37
48. 564 176.08 48.422 176. 26 47.510 176. 08 84.039 176. 09 79.275 176. 08
44. 460 149. 60 44.323 149. 76 43.417 149. 60 79. 591 149. 61 74.827 149. 60
40. 055 124. 81 39.912 124. 95 39.010 124. 81 74. 794 124. 78 70.012 124. 77
35.719 103. 80 35. 582 104. 00 34. 685 103. 80 70. 088 103. 83 65. 296 103. 83
31.934 87.93 31.784 88.06 30. 906 87.93 65. 966 87.92 61.122 87.92
29.113 77.46 28.970 77.64 28.099 77.46 62.911 77.49 58.088 77.49
26.113 67.42 25.977 67. 60 25. 081 67. 42 59. 628 67. 45 54.798 67.45
.................................. 21.782 57.72 56. 030 57.70 51.183 57.70
__________________________________ 18. 005 48.11 51. 875 48. 01 47.033 48.01

1-Methyl-1-ethyleyclo-

1-Methyl-cis-2-ethyl-

1,1,2-Trimethyleyclo-

1,1,3-Trimethyleyclo-

cis, cis, trans-1,2,4-Tri-

pentane cyclopentane pentane pentane methyleyclopentane

122. 484 780. 04 129. 021 780.09 114. 686 780. 04 105. 830 780. 03 117. 690 780. 00
121.933 768. 52 128. 463 768. 55 114.138 768. 52 105. 292 768. 52 117. 140 768. 49
121. 307 755. 64 127.832 755. 54 113. 517 755. 64 104. 688 755. 63 116. 518 755. 60
120, 752 744. 41 127.281 744.34 112. 971 744. 42 104. 148 744. 42 115. 969 744. 40
120. 159 732 41 126. 684 732.43 112. 381 732. 42 103. 572 732. 42 115.378 732.41
114. 622 628.24 121.105 628.19 106. 900 628. 24 98.197 628. 23 109. 887 628. 21
106. 833 501. 00 113.205 501. 03 99. 144 501. 00 90. 594 501. 00 102.109 500. 99
99. 559 402.71 105. 929 402.79 91. 992 402. 71 83. 585 402..71 94. 942 402. 72
92,783 325.18 99.105 325.25 85.302 325.18 77.023 325.18 88.224 325. 17
86. 232 261. 87 92. 490 261.98 | .- | .- 70. 674 261. 88 81.725 261. 89
80. 796 217.37 87.011 217.38 73.455 217.37 65.411 217.37 76.327 217.36
74. 888 176.09 81.050 176.09 67.615 176.09 | ... | - 70.477 176. 08
70.476 149. 61 76. 582 149. 61 63. 251 149. 61 55.423 149. 61 66. 100 149. 60
65. 724 124. 81 71.792 124.78 58. 562 124. 82 50. 828 124. 82 61.380 124. 82
61.049 103. 80 67.070 103. 84 53. 962 103. 81 46. 308 103. 81 56. 756 103. 81
56. 967 87.94 62. 935 87.93 49. 920 87.94 42,361 87. 94 52.704 87.93
53.937 77.46 59. 862 77.50 46. 937 77.46 39.432 77. 46 49.701 77.47
50. 691 67.41 56. 539 67.45 43.728 67. 41 36. 299 67. 41 46.426 67.43
47.137 57.71 52.975 57.71 40. 224 57.72 32. 881 57. 72 42.972 57.72
43.056 48.10 48. 846 48.02 36.207 48.10 28. 944 48.11 38.907 48.12

cis, trans, cis-1,2,4-

1,1-Dimethylcyclo-

n-Propyleyclohexane

Isopropyleyclohexane

1,1,3-Trimethylecyclo-

Trimethyleyclopentane hexane hexane
110. 229 780.01 120. 520 780.05 157. 756 780. 09 155. 602 780. 14 137.636 780. 06
109. 690 768. 50 119. 959 768. 52 157.166 768. 55 155. 009 768. 59 137.058 768. 55
109. 082 755.60 119. 327 755.65 156. 494 755. 53 154. 334 755. 63 136.401 755. 52
108. 541 744. 41 118. 768 744. 42 155. 904 744. 34 153. 747 744. 41 135. 824 744. 34
107. 962 732.41 118.168 732.42 155. 269 732.42 153.109 732.47 135.203 732.42
102. 571 628. 22 112. 575 628. 24 149. 347 628.19 147.177 628. 25 129.411 628. 18
94. 940 500. 99 104. 658 501. 00 140. 965 501. 03 138. 782 501. 08 121. 220 501. 02
87. 906 402. 72 97. 361 402. 70 133.245 402. 79 131. 051 402. 85 113.678 402. 78
81.310 325.18 90. 497 325.18 126. 004 325. 24 123. 806 325. 32 106. 606 325.23
74.929 261. 89 83. 925 261. 87 118. 982 261. 97 116. 782 262. 04 99. 762 261. 96
69. 641 217. 36 78.447 217.37 113.165 217.37 110. 953 217.44 94. 080 217.35
63. 892 176. 08 72. 496 176. 09 106. 842 176. 08 -+ 104. 612 176.16 87.915 17607
59. 599 149. 60 68. 047 149. 61 102.111 149. 60 99. 887 149. 67 82.305 149. 59
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TaBLe 1.  Experimental data for 60 hydrocarbons on the temperatures and pressures of the liquid-vapor equilibrium—Con.
t P 12 /2 t {8 G 2 t &
Tricxgégl’;ﬁg&gggéiﬁne 1,1-D11k111:;:£cyclo- n-Propyleyclohexane Isopropyleyclohexane 1v1v3‘T§]'g1(;tn‘Ly10yclo-
o1C mm Hg  (g] mm Hg °IC. mm Hg e )| mm Hg NG mm Hg
54. 976 124.82 63. 260 124.81 97.017 124.77 94.7¢3 124.85 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 87.91
43. 487 77.47 51. 399 77.46 84.375 77.49 82.165 77.56 66. 058 77.48
40. 338 67.43 48.123 67.40 80. 871 67. 44 78. 690 67. 51 62. 624 67.43
36. 878 571.72 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 54. 669 47. 99
n-Butyleyclohexane Isobutyleyclohexane sec-Butyleyclohexane tert-Butyleyclohexane Benzene
182. 024 780. 09 172.394 780.16 180. 421 780. 15 172.670 780.10 80. 948 780. 04
181. 406 768. 56 171. 780 768. 60 179. 799 768. 60 172. 054 768. 56 80. 461 768. 51
180. 706 755. 53 171. 089 755. 65 179. 098 755. 64 171.351 755. 54 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. 433 732.43 169. 822 732.49 177. 817 732.48 170. 071 732.43 78. 903 732.38
173. 272 628. 19 163. 711 628. 26 171. 626 628.76 163. 894 628. 20 74.035 628. 15
164. 544 501. 03 155. 065 501. 09 162. 856 501. 09 155. 147 501.03 67. 148 501. 00
156. 504 402.79 147.103 402. 86 154. 776 402. 86 147. 093 402.79 60. 803 402. 76
145. 963 325. 24 139. 640 325.33 147.212 325.32 139. 542 325.25 54. 852 325. 21
141. 651 261. 97 132. 404 262.05 139. 861 262.05 132. 228 261. 98 49. 084 261. 95
135. 579 217. 36 126. 405 217.45 133. 786 217.45 126. 159 217.37 44. 204 217.34
128. 988 176. 08 119. 887 176.17 127.163 176. 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 35.207 149. 58
118. 743 124.77 109. 766 124. 86 116. 900 124. 85 109. 341 124.77 31.013 124.75
113. 535 103. 82 140. 610 103. 91 111. 660 103. 90 104. 146 103. 83 26. 908 103. 81
108. 963 87.91 100. 094 87. 98 107. 082 87.98 99. 582 87.92 23.271 87.90
105. 579 77.48 96. 767 77. 56 103. 688 77. 56 96. 200 77.49 20. 628 77.47
101. 946 67. 44 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 84.752 48.09 91. 458 48. 09 84. 033 48. 00 10. 983 47. 98
Methylbenzene Ethylbenzene 1,2-Dimethylbenzene 1,3-Dimethylbenzene 1,4-Dimethylbenzene
111. 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. 54 138. 768 768. 53
110. 420 755. 49 135. 969 755. 50 144.190 655. 52 138. 887 755. 51 138. 132 755. 51
109. 894 744.30 135.413 744.32 143. 626 744.33 138. 329 744.32 137. 574 744. 32
109. 328 732.39 134. 815 732. 40 143. 019 732. 41 137.731 (732541 SN | ISR | B
104. 052 628. 16 129. 234 628.17 137. 356 628. 18 132. 144 628.17 131. 371 628,17
96. 580 501. 00 121.331 501.01 129. 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 40 7R e [ e
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. 054 103. 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. 548 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 63. 608 48.01 59. 335 48. 00 58.419 47.99
n-Propylbenzene Isopropylbenzene 1-Methyl-2-ethylbenzene | 1-Methyl-3-ethylbenzene | 1-Methyl-4-ethylbenzene
160. 239 780.09 153. 40 780. 09 166. 174 779. 94 162. 316 779. 94 163. 008 779.95
159. 654 768. 55 152. 82 768. 55 165. 591 768. 46 161. 735 768. 46 162. 424 768. 46
158. 991 755. 54 152.17 755. 54 164. 925 755. 53 161. 080 755. 54 161. 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. 97 732.43 163. 706 732.39 159. 871 732.39 160. 548 732.39
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TABLE 1.

560

Ezxperimental data for 60 hydrocarbons on the temperatures and pressures of the liquid-vapor equilibrium—Con,

t P t J& t 12 t e t e
n-Propylbenzene Isopropylbenzene 1-Methyl-2-ethylbenzene | 1-Methyl-3-ethylbenzene | 1-Methyl-4-ethylbenzene
°C mm Hg °C mm Hg °C mm Hg °oc mm Hg NG mm Hg
151. 921 628. 20 145.19 628.19 157. 825 628.17 154.053 628. 17 154. 684 628. 18
143. 625 501.03 137.01 501. 03 149. 482 500. 98 145. 795 500. 98 146. 368 500. 98
135. 972 402. 80 129. 46 402.79 141. 792 402.73 138.178 402.73 138. 701 402.73
128. 794 325. 26 122. 38 325.25 134. 570 325.16 131. 027 325.16 131. 499 325.16
_________________ 115. 52 261. 98 127. 574 261. 92 124. 082 261. 92 S, s
116. 060 217.38 109. 82 217.37 121. 762 217.35 118. 338 217.35 118.727 217.35
109. 781 176. 09 103. 64 176. 09 115. 436 176. 06 112.074 176. 06 112. 422 176. 07
105. 085 149. 61 99. 00 149. 61 110. 711 149. 59 107. 383 149. 59 107. 710 149. 59
100. 020 124.78 94. 01 124.78 105. 598 124. 82 102. 326 124. 82 102. 619 124. 82
95. 049 103. 84 89. 11 103. 83 100. 584 103. 81 97. 368 103. 81 97. 630 103. 81
90. 688 87.93 84, 82 87.92 96. 200 87.91 93. 022 87.91 93. 252 87.91
87.457 77.50 81. 64 77.49 92. 949 77.43 89.793 77.47 89. 988 77.47
83.993 67.45 78.23 67. 45 89. 448 67. 45 86. 293 67.45 86. 523 67.45
80. 181 57.71 74.47 57.70 85. 618 57.73 82. 525 57.73 82.701 57.43
75.818 48.02 70. 16 48.01 81. 146 48.13 78.105 48.13 78. 306 48.13
1,2,3-Trimethylbenzene | 1,2,4-Trimethylbenzene | 1,3,5-Trimethylbenzene n-Butylbenzene Isobutylbenzene
177.126 779.95 170.377 779. 96 165. 725 779.97 184. 329 779. 98 173. 814 779.99
176. 527 768. 46 169. 788 768.47 165. 146 768. 47 183.725 768. 48 173. 209 768. 49
175. 852 755. 55 169. 121 755. 55 164. 489 755. 56 183.036 755. 57 172. 526 755. 59
175. 252 744. 34 168. 534 744.39 163. 911 744.39 182. 429 744. 40 171. 920 744. 41
174. 606 732.39 167. 896 732.39 163. 289 732.39 181. 767 732. 40 171. 270 732. 41
168. 614 628.18 161. 991 628. 18 157.477 628.19 175. 666 628. 20 165.217 628. 21
160. 106 500. 98 153. 603 500. 98 149. 228 500. 98 167.011 500. 99 156. 632 500. 99
152. 260 402. 72 145. 867 402. 72 141. 618 402. 72 159. 032 402.73 148. 724 402.73
144. 882 325.16 138. 599 325. 16 134. 464 325.17 151. 541 325.17 141.301 325.17
137.737 261. 91 131. 556 261.91 | o | ceoiioi | emciion | emiaas 134.112 261. 91
131. 800 217. 35 125. 694 217.35 121. 765 217. 36 138. 300 217. 36 128.149 217. 36
125.333 176. 07 119. 328 176. 07 115. 489 176.07 | ... SR 121. 659 176. 07
120. 504 . 149.59 114. 572 149. 59 110. 789 149. 59 126. 797 149. 60 116. 808 149. 60
115. 287 124.81 109. 418 124. 81 105. 716 124. 82 121. 506 124. 82 111. 582 124. 82
110. 157 103. 81 104. 369 103. 81 100. 747 103. 81 116. 322 103. 81 106. 450 103. 81
105. 663 87.91 99. 940 87.91 96. 386 87.92 111. 762 87.92 101. 946 87.92
102. 336 77.47 96. 650 77.47 93. 131 77.47 108. 403 77.47 98. 620 77.47
98.770 67.45 93. 155 67. 44 89. 662 67. 44 104. 778 67. 44 95. 026 67. 44
94. 826 57.73 89. 259 57.73 85. 857 57.73 100. 814 57.73 91.118 57.73
90. 332 48.13 84. 804 48.13 81.488 48.12 96. 233 48.12 86. 637 48.12
sec-Butylbenzene tert-Butylbenzene 1,2-Diethylbenzene 1,3-Diethylbenzene 1,4-Diethylbenzene
174. 358 779.99 170. 165 780. 00 184. 493 780. 21 182.162 780. 20 184. 821 780. 20
173.754 768. 49 169. 565 768. 50 183. 885 768. 64 181. 558 768. 64 184. 212 768. 63
173. 068 755. 59 168. 886 755. 59 183.197 755.75 180. 877 755. 74 183. 524 755.73
172. 468 744. 40 168. 287 744. 41 182. 590 744. 50 180. 275 744. 49 182. 916 744. 49
171. 820 732.41 167. 646 732. 41 181. 936 732. 54 179. 628 732. 53 182. 260 732. 53
165. 768 628. 21 161. 649 628. 21 175. 853 628. 32 173. 595 628. 31 176. 164 628. 31
157.194 500. 99 153. 149 500. 99 167. 235 501. 16 165. 050 501. 15 167. 530 501. 14
149. 288 402.73 145. 315 402. 72 159. 290 402. 93 157. 169 402. 92 159. 566 402. 92
141. 867 325.17 137. 968 325.18 151. 832 325. 42 149. 777 325. 41 152. 086 325. 40
134. 683 261.90 | . | - 144. 596 262.13 142. 597 262. 12 144. 823 262. 12
128.715 217. 36 124. 936 217. 36 138. 590 217. 54 136. 638 217. 53 138. 811 217. 53
122. 232 176. 08 118. 524 176. 08 132. 059 176. 26 130. 157 176. 25 132. 256 176. 24
117. 387 149. 60 113. 720 149. 60 127.171 149. 76 125. 303 149. 75 127. 360 149. 75
112.151 124.82 108. 546 124. 82 121. 906 124. 95 120. 082 124. 94 122. 043 124. 94
107. 009 103. 81 103. 471 103. 81 116. 728 104. 00 114. 946 103. 98 116. 893 103. 98
102. 523 87.92 99. 017 87.92 112,191 88.05 110. 436 88. 04 112.339 88. 04
99.179 77.47 95. 715 77. 50 108. 822 77. 64 107. 096 77.63 108. 962 77.63
95. 620 67.43 92. 194 67.43 105. 223 67.59 103. 524 67. 58 105. 353 67. 58
91, 684 57.72 88.312 57.72 101. 263 57. 88 99. 573 57.86 101. 370 57. 86
87.118 48.12 83. 877 48.20 06. 729 48.19 95. 092 48.18 96. 817 48.17
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VI. Correlation of the Data With the
Antoine Equation

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 data were
obtained (and over which, therefore, the resulting
equation for each compound is applicable without
loss of accuracy). The values of the boiling point
and the pressure coefficient of the boiling point at

760.00 mm Hg, celculated from the Antoine equa-
tion, are also given.

The last column of table 2 gives, 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 standard devia-
tions. The expected deviations 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 lowest and
highest pressures, respectively. The values of p
for the 60 compounds vary from 0.24 to 1.75,
whereas the over-all value of p, computed for the
total of 1,169 points on 60 compounds, is 0.56.

TaBLE 2.  Summary of the results of the correlation of the experimental data with the Antoine equation for vapor pressures,
for 60 API-NBS hydrocarbons
Constants of the Antoine
equation Mea-
logie P=A—BJ(C+t), or t= ‘?)Iglrﬂ?lél .P)re‘ss_ure Range of measurement ']l)?‘:c(:f
Compound Formula B/(A—lognw P)-C point at Lg}/glgﬁ]tt' sions
(Pin mm Hg; ¢in ° C) T(S(ilnglm 760 ulll’l‘Hg
A (o} Pressure | Temperature p
PARAFFINS
L6 ° C/mm Hg | mm Hg e
) & G T 1 D i e e e o C7His 6. 90027 1266. 871 216. 757 98. 427 0. 04481 48 to 780 26.0 to 99.3 0.36
2=V ety 1 h X AT1 e T n e e C7His 6.87319 1236. 026 219. 545 90. 052 . 04431 48 to 780 18.5 to 90.9 .43
3-Methylhexane. C7Hye 6. 86761 1240. 196 219. 223 91. 850 . 04459 48 to 780 19.9 to 92.7 .38
3-Ethylpentane ______ C7His 6. 87565 1251. 827 219. 887 93. 475 . 04482 48 to 780 21.1to 94.4 .61
2,2-Dimethylpentane . C7His 6. 81479 1190. 033 223. 303 79.197 . 01394 58 to 780 12.2 to 80.1 .29
2,3-Dimethylpentane__________________________ C7His 6. 85382 1238.017 221. 823 89. 784 L 01482 48 to 780 17.5 to 90.7 .33
2,4-Dimethylpentane__________________________ C7His 6. 82621 1192, 041 221. 634 80. 500 L 01376 58 to 780 13.7 to 81.4 .40
3,3-Dimethylpentane.__ --| CiHis 6. 82668 1228. 663 225.316 86. 064 . 04509 48 to 780 13.5 to 87.0 .28
2,2,3-Trimethylbutane s o e e CrHg 6. 79230 1200. 563 226. 050 80. 882 L 01484 58 to 780 12.6 to B1.8 .33
n=Nonane__ ... CyHzo 6. 93513 1428.811 201. 619 150. 798 . 04967 48 to 780 70.3 to 151.8 .24
2,2,5-Trimethylhexane. . CoHag 6. 83532 1324. 049 210. 737 124. 084 . 04838 48 to 780 46.1 to 125.0 .39
2,4,4-Trimethylhexane_ CeHap 6. 85164 1368. 723 214. 047 130. 648 . 04960 48 to 780 50.6 to 131.6 .55
3,3-Diethylpentane ______ CoHao 6. 89262 1451. 245 215. 575 146. 168 . 05109 48 to 780 62.9 to 147.2 .43
2,2,3,3-Tetramethylpentane CoHy 6. 82876 1397. 483 213. 703 140. 274 . 05124 48 to 780 57.8 to 141.3 .36
2,2,3,4-Tetramethylpentane. . _________________ CoHazo 6.83173 1374.042 | 214.762 | 133.016 . 05030 48 to 780 | 52.0 to 134.0 .43
2,2,4,4-Tetramethylpentane. CyHao 6. 79711 1325.183 216. 093 122. 284 . 04937 48 to 780 43.0 to 123.3 .37
2,3,3,4-Tetramethylpentane. CoHy 6. 85961 1417.473 214. 705 141. 551 . 04223 48 to 780 59.0 to 142.6 .49
ALLKYLCYCLOPENTANES
Ethyleyclopentane_ ... C7His 6. 88709 1298. 599 220. 675 103. 466 0. 04623 48 to 780 28.8 to 104.4 0. 52
II-Dimethyleyclopentane. . . ____.______ C7Hy 6. 81725 1219. 474 221. 946 87. 846 . 04497 48 to 780 15.5 to 88.7 .59
cis-1,2-Dimethyleyelopentane . - .. ______ --| CiHu 6. 85008 1269.140 | 220. 209 99. 532 . 04603 48 to 780 | 25.3 to 100.4 .39
trans-1,2-Dimethyleyclopentane___________ .| CsHu 6. 84422 1242.748 | 221. 686 91. 869 . 04521 67 to 780 26.1 to 92.8 .75
cis-1,3-Dimethyleyclopentane . ... ____ --| CiHu 6. 83817 1240. 023 221. 621 91. 725 . 04525 67 to 780 26.0 to  92.6 .30
trans-1,3-Dimethyleyclopentane ... .. ____ C7Hyg 6. 83715 1237.456 | 222.005 90. 773 . 04518 48 to 780 | 18.0to 91.7 .61
n-Propyleyclopentane_________________________ CsHs 6. 90392 1384.386 | 213.159 | 130. 949 . 04888 48 to 780 | 51.9 to 131.9 .74
Isopropyleyelopentane=- - ______C_____.. CsHys 6. 88623 1379. 415 217. 969 126. 419 . 04913 48 t0 780 | 47.0 to 127.4 .55
I-Methyl-I-ethyleyclopentane ... . _________ CsHis 6. 87149 1355. 287 218. 092 121. 522 . 04863 48 to 780 43.1 to 122.5 1.75
I-Methyl-cis-2-ethyleyelopentane .. ______ CsHis 6. 90562 1388.307 | 216.888 | 128. 050 . 04897 48 to 780 | 48.8 to 129.0 0.25
1,1,2-Trimethylcyclopentane_____._._._.__.... CsHis 6. 82206 1309. 618 218. 557 113. 729 . 04818 48 to 780 36.2 to 114.7 .46
1,1,3-Trimethyleyeclopentane_ . ________________ CsHis 6. 80948 1275. 998 219. 899 104. 893 . 04724 48 to 780 28.9 to 105.8 .40
cis-cis-trans-1,2,4-Trimethylcyclopentane. . ____| CgHyg 6. 85448 1333. 894 218. 952 116. 731 . 04827 48 to 780 | 38.9 to 117.7 o7k
cis, trans, cis-1,2,4-Trimethylcyclopentane_____ CsHip 6. 84971 1306. 153 219. 808 109. 290 . 04738 48 to 780 32.9 to 110.2 .38
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Summary of the results of the correlalion of the experimental data with the Antoine equation for vapor pressures, for
60 API-NBS hydrocarbons—Continued

TABLE 2.

Constants of the Antoine
equation Meas-
logio P=A—B/(C+1), or 1= I;‘:gﬁzﬁ‘; (_Perfslz‘s;u)ret Range of measurement glrg"(;f
Compound Formula )If/(A —logno.P).— °C’ point at gt i d'Pl,L:I:t 2 sion
’ (Pin mm Hg;¢in ° C) 7h(hn;m 760 mm He
A } B C Pressure | Temperature »
ALKYLCYCLOHEXANES
°cC ° C/mm Hg | mm Hg 9 (o
1,1-Dimethyleyclohexane ._____________________ CsHies 6. 80225 1323. 861 218.053 119. 543 0.04920 48 to 780 | 40.5 to 120.5 1.25
n-Propylcyelohexane. CoHie 6. 88866 1461. 715 207. 990 156. 724 . 05200 48 to 780 72.7t0157.8 0.59
Isopropyleyelohexane - .- . . _______ CoHis 6. 87257 1452. 816 | 209. 391 154. 563 . 05210 48 to 780 70.5 to 155.6 .30
1,1,3-Trimethyleyclohexane_ __________________ CgHjs 6. 83705 1393. 299 215. 551 136. 626 . 05089 48 to 780 54.7 to 137.6 . 60
n-Butyleyelohexane_ .. ________________________ CioHazo 6. 91261 1539. 449 200. 880 180. 947 . 05412 48 to 780 | 93.4 to 182.0 .30
Isobutyleyclohexane. .. _______________. CioHzo 6. 86703 1492. 462 203. 085 171.321 . 05367 48 to 780 | 84.8t0172.4 .32
sec-Butyleyclohexane CioHao 6. 88907 1529.373 | 202.220 | 179.335 . 05440 48 to 780 | 91.4 to 180.4 .59
tert-Butyley clohexane CioHao 6. 85449 1500. 118 205. 923 171. 591 . 05429 48 to 780 | 84.0 to 172.7 .45
ALKYLBENZENES

Bl Zele S S S i R e CesHs 6. 91210 1214. 645 221. 205 80. 099 0.04271 48 to 780 10.9 to 80.9 0.82
Methylbenzene ... ________________________ CrHs 6. 95508 1345. 087 219.516 110. 626 . 04630 48 to 780 | 35.5to 111.5 .54
Ethylbenzene . _____________________________ CsHig 6. 95904 1425. 464 213.345 136. 186 . 04898 48 to 780 56.7 to 137.2 .56
1,2-Dimethylbenzene. _ CsHio 6. 99891 1474. 679 213. 686 144.411 . 04969 48 to 780 63.6 to 145.4 .43
1,3-Dimethylbenzene . - CsHio 7.00849 1461. 925 215.073 139. 104 . 04903 48 to 780 59.3 to 140.1 .40
1,4-Dimethylbenzene. - CsHyo 6. 99184 1454. 328 215. 411 138.351 . 04917 48 to 780 58.4 to 139.3 . 46
n-Propylbenzene______________________________ CoHi2 6. 95094 1490. 963 207. 100 159.218 .05143 48 to 780 75.8 to 160.2 .43
Isopropylbenzene. ... _________ . ____________ CoHi2 6. 93958 1462. 717 | 207. 993 152.392 . 05074 48 to 780 70.2 to 153.4 .39
1-Methyl-2-ethylbenzene CoHiz 7.00314 1535. 374 207. 300 165. 153 .05163 48 to 780 | 81.1 to 166.2 1.18
1-Methyl-3-ethylbenzene . CoHig 7.01582 1529. 184 208. 509 161.305 .05111 48 to 780 78.1 to 162.3 1.12
1-Methyl-4-ethylbenzene . ___________________ CoHi2 6. 99801 1527. 113 208. 921 161. 989 . 056148 48 to 780 78.3 to 163.0 0.68
1,2,3-Trimethylbenzene . _____________________ CoHiz 7.04082 1593. 958 | 207.078 | 176.084 . 05263 48 to 780 | 90.3 to 177.1 . 66
1,2,4-Trimethylbenzene ______________________ CoHy2 7.04383 1573. 267 | 208. 564 169.351 . 05187 48 to 780 84.8 to 170.4 .83
1,3,5-Trimethylbenzene. CoHiz 7.07437 1569. 622 209. 578 164. 716 . 05100 48 to 780 81.5 to 165.7 .53
m-Butylbenzene__________________________ ____ CioHi1s 6. 98318 1577. 965 201.378 183.270 . 06358 48 to 780 96.2 to 184.3 1.38
Isobutylbenzene. ... . ___ CroHuy 6. 93033 1526. 384 | 204.171 172.759 . 05319 48 to 780 86.6'to 173.8 0.34
sec-Butylbezen e  au sy CioHs 6. 95097 1540. 174 205. 101 173.305 . 05313 48 to 780 87.1 to 174.4 1.03
tert-Butylbenzene . ... _______________________ CioH1y 6.92050 < 1504. 572 203.328 169. 119 . 056269 48 to 780 | 83.9 to 170.2 0.73
1,2-Diethylbenzene_ - .. . ______________ CroH1g 6. 99016 1577. 894 200. 554 183. 423 . 05340 48 to 780 96.7 to 184.5 .43
1735 iethylben Zer e NS CioH1g 7.00601 1576. 261 201. 004 181.102 . 05293 48 to 780 95.1 to 182.2 .49
1,4-Diethylbenzene.- . ... ______________ CioH1g 7.00054 1589. 273 202.019 183. 752 . 06351 48 to 780 96.8 to 184.8 .62

intermediate (250 mm Hg), and high (760 mm
Hg) pressure, in the range of measurement.
Omitting two compounds, n-propyleyclopentane
and n-propyleyclohexane, of which the previous
samples contained a significantly greater amount
of impurity, the average differences in tempera-

VII. Discussion

The vapor pressures of different samples of 15
of the above hydrocarbons have been previously
measured in this laboratory [1]. Table 3 gives,
for each of these 15 hydrocarbons, the calculated
difference in pressure for a low, intermediate,

and high temperature and the calculated dif-
ference in temperature for a low (50 mm Hg),
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ture and in pressure at each of the three levels
are seen to be quite satisfactory.
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Tasue 3. Comparison of the dala obtained on 15 com- In the previous report [1], it was pointed out

pounds in this and the previous investigation [1] that some correlation exists between the values of
[ the constants B and O of the Antoine equation
Caleu !
s i and the number of carbon atoms in the normal
T S B fiffer- : .
Compound Sl il e e alkyl side chain for the members of several normal
‘ P era- . v
pressure St alkyl series of hydrocarbons, as normal paraflins,
normal alkyleyclopentanes, normal alkyleyclo-
°c mm Hg | mm Ha °C . N
anien | e = | eaie hexanes, and normal alkylbenzenes. For the
n-Heptane. .. { 64. 624 .01 250 | —.001 previous correlation, values for ethyleyclopentane,
26. 811 —.01 50 . 002
) 1 i 760 | —.005 n-butyleyclohexane, and n-butylbenzene were not
2,2-Dimethylpentane { 46.127 .02 250 | —.002 available. The values of the B and (' constants
9.315 —.01 50 . 002 5
Tt i am | =g for these three compounds obtained from the
3,3-Dimethylpentane __ { 52.113 07 250 | —.008 present investigation are found to be in good
14. 296 .07 50 —. 029 . .
e || e . i accord with those previously reported for the
n-Nonane__________________ 113. 292 .03 250 | —.004 neighboring members of these series [1].
71. 255 —.02 50 . 013
{ 130. 949 —.26 760 012
n-Propyleyclopentane_ .| 94.074 .05 250 —. 006 ) )
52,816 09 50 | —.039 Acknowledgment is made to Corinne R. De-
MRAL | = e oL ‘elles and Ruth C. MacKay for assistance in
Isopropyleyclopentane 4§ 89. 367 .04 250 —. 006 . ) ) )
|| 42052 06 50 | —.028 making the calculations reported in this paper.
{15(‘). 4 —.24 760 .013
n-Propyleyclohexane . {117.507 | —.08 250 . 010
L 73.667 | .02 50 —. 007 VIII' References
80.099 | 07 760 | —.003 . . .
BonZene. e 47,869 05 250 | —.006 [1] C. B. Willingham, W. J. Taylor, J. M. Pignocco, and
11.792 11 50 —. 046 F. D. Rossini, J. Research NBS 35, 219 (1945)
110. 626 —.07 760 . 003 RP1670.
BHCRASEING, oc oonne { ;2(:; _::i 2::; _3:;1) [2] C. B. Willingham and F. D. Rossini, J. Research
130: 1;«; 02 760 :mu NBS 33, 85 (1944) RP1615.
Ethylbenzene . ... 99.181 | 02 250 —. 006 [3] N. S. Osborne and C. H. Meyers, J. Research NBS
57.652 | .07 50 | —.031 13, 1 (1934) RP691.
144, 411 .05 760 | —.002 A1 O o S o
1,2-Dimethylbenzene {lmi.wx .02 250 | —.004 LURes TH', R TT 1"‘&1”]”011’_ al{d C = (/ragoe,
I 64. 558 o1 50 —. 003 National Bureau of Standards; private communica-
5 139. 104 —.03 760 ‘ . 002 tiOll.
1,3-Dimethylbenzene 102.010 06 250 | —.006 (5] A.F. Forziati and F. D. Rossini, J. Research NBS 43,
|1 50. 2 0 Lo (1949) RP2039.
98, 37 — 76 . 005 -
1,4-Dimethylbenzene. .. {101. 167 02 250 002 [6] A. R. Glasgow, Jr., E. T. Murphy, C. B. Willingham,
59. 360 03 50 —. 011 and F. D. Rossini, J. Research NBS 37, 141 (1946)
159, 218 —.06 760 . 003 RP1734.
SRR N N (7] A. J. Streiff, 1. T. Murphy, V. A. Sedlak, C. B.
0 ¥ ) . bl . O . ~ . ~
152, 392 02 760 000 Willingham, and F. D. Rossini, J. Research NBS
Isopropylbenzene .. {1144075 —. 01 250 . 002 37, 331 (1946) RP1752.
71.119 -04 50 | —.020 [8] A.J. Streiff, E. T. Murphy, J. C. Cahill, H. F. Flana-
: S e gan, V. A. Sedlak, C. B. Willingham, and F. D.
ortem ‘ e Caleu- Rossini, J. Research NBS 38, 53 (1947) RP1760.
for tem- alcu- . Al ol o
perature | lated 1%:;{((,1 [9]1 A. J. Streiff, E. T. Murphy, J. C. Zimmerman, L. F.
e g[)((;;l,ffnm J}f{f‘;l, A ence in Soule, V. A. Sedlak, C. B. Willingham, and F. D.
i (T e Rossini, J. Research NBS 39, 321 (1947) RP1833.
—— T e — [10] A. J. Streiff, J. C. Zimmerman, L. F. Soule, M. T.
760 mm 0.060 | 1760 mm | 0.0026 Buttt V A. Sedlak, C. B. W illingham, and F. D.
Average ... 250 mm L030 [4250 mm | . 0039 Rossini, J. Research NBS 41, 323 (1948) RP1929.
50 mm . 038 50 mm L0171
— — WasHiNGTON, June 3, 1949.
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