APPENDIX

/ \ Thermochemical Data

The data in this appendix have been compiled
from a number of sources. Nearly all of the
critical property data are taken from Appendix
A of The Properties of Gases and Liquids, Second
Edition, by R.C. Reid and T. K. Sherwood,
copyright © 1966, McGraw-Hill Book Com-
pany. They are used with the permission of
McGraw-Hill Book Company. Most of the
thermochemical data (AG, AH}, and S°) were
obtained from the following sources.

1. Zwolinski, B.J., et al.,, “Selected Values of
Properties of Hydrocarbons and Related
Compounds,” American Petroleum Institute
Research Project 44, Thermodynamics Re-
search Center, Texas A & M University,

College Station, Texas (Loose-leafdata sheets,
extant, 1977).

2. Zwolinski, B. J., et al., “Selected Values of
Properties of Chemical Compounds,” Ther-
modynamics Research Center Data Project,
Thermodynamics Research Center, Texas
A & M University, College Station, Texas
(Loose-Leaf data sheets, extant, 1977).

They are used with permission of the Thermo-
dynamics Research Center. Other sources used
include the Handbook of Chemistry and Physics,
57th edition, edited by R. C.‘Weast, CRC Press,
Cleveland, 1974; and Lange’s Handbook of
Chemistry, 11th edition, edited by J. A. Dean,
McGraw-Hill Book Company, New York, 1973.
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Absolute
Stateof  Molecular  AG?,5.c AHY 55-c entropy T, P,
Compound aggregation  weight  kcal/g-mole kcal/g-mole cal/g-mole-°’K  °K Atm
Elementary gases
Hydrogen Gas 2.016 0 0 31.211 333 1280
Oxygen Gas 32.000 0 0 49.003 1548 501
Nitrogen Gas 28.016 0 0 45.767 1262 335
Fluorine Gas 38.00 0 0 48.6 144, 55.
Chlorine Gas 70.91 0 0 53.286 417. 76.1
Bromine Liquid 159.83 0 0 36.4 584. 102
Todine Crystal 253.82 0 0 279 785. 116.
Paraffins
Methane Gas 16.04 — 12140 — 17.889 44.50 190.7 458
Ethane Gas 30.07 — 7860 — 20.236 54.85 3054 482
Propane Gas 44.09 - 5614 — 24820 64.51 3699 420
n-Butane Gas 58.12 - 410 - 30.15 74.12 4252 375
Isobutane Gas 58.12 - 500 — 3215 70.42 408.1 36.0
n-Pentane Gas 72.15 - 200 — 3500 83.40 469.5 333
2-Methylbutane Gas 72.15 - 350 — 3692 82.12 4604 329
Neopentane Gas 72.15 — 364 — 39.67 73.23 4338 316
n-Hexane Gas 86.17 - 007 — 3996 92.83 507.3 299
2-Methylpentane Gas 86.17 - 120 — 41.66 90.95 496.5 300
3-Methylpentane Gas 86.17 - 051 — 41.02 90.77 504.7 308
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Absolute y
Stateof  Molecular AGY 55 ¢ AHY 55 ¢ entropy T, P,
Compound aggregation  weight kcal/g-mole kcal/g-mole cal/g-mole-°K  °K Atm
Olefins
Ethylene Gas 28.05 16.282 12.496 5245 2831 505
Propene Gas 42.08 14.990 4.879 63.80 3651 454
1-Butene Gas 56.10 17.09 - 003 73.04 4196  39.7
cis-2-Butene Gas 56.10 15.74 - 167 71.90 4346 405
trans-2-Butene Gas 56.10 15.05 - 267 70.86 4286 415
Isobutylene Gas 56.10 13.88 - 404 70.17 419.7  39.5
1-Pentene Gas 70.13 18.96 - 500 82.65 4648 399
cis-2-Pentene Gas 70.13 17.17 - 671 82.76 4756 404
trans-2-Pentene Gas 70.13 16.76 - 7.5 81.36 4756 404
3-Methyl-1-butene Gas 70.13 17.87 - 692 79.70 4648 339
2-Methyl-2-butene Gas 70.13 14.26 - 10.17 80.92 470. 34.
1-Hexene Gas 84.16 2094 - 996 91.93 5040 31.1°
1-Octene Gas 112.21 2496 - 19.82 110.55 578. 25.5¢
Cyclopentene Gas 68.11 26.48 7.87 69.23 506.1 472
Diolefins
Propadiene Gas 40.06 48.37 45.92 58.30 3933  436°
1,3-Butadiene Gas 54.09 36.43 26.75 66.62 425, 42.7
Acetylenes
Acetylene Gas 26.04 50.000 54.194 47.997 309.5 61.6
Propyne Gas 40.06 46.313 44319 59.30 401. 52.8
Ethylacetylene Gas 54.09 48.30 39.48 69.51 463.7 37.5¢
Dimethylacetylene Gas 54.09 4432 3497 67.71 488.7  37.5¢
Cycloparaffins
Cyclopentane Gas 70.13 9.29 - 1841 70.00 511.8 446
Methylcyclopentane Gas 84.16 8.55 — 25.50 81.24 5327 374
Ethylcyclopentane Gas 98.18 10.66 - 30.37 90.42 569.5 335
Cyclohexane Gas 84.16 7.60 — 2943 71.28 5532 40
Methylcyclohexane Gas 98.18 6.52 - 3699 82.06 5721 343
Aromatics
Benzene Gas 78.11 30.989 19.820 64.34 362.1 486
Toluene Gas 92.13 29.228 11.950 76.42 3920 416
o-Xylene Gas 106.16 29.177 4.540 84.31 631.6 357
m-Xylene Gas 106.16 28.405 4.120 85.49 616.8 347
p-Xylene Gas 106.16 28.952 4.290 84.23 6188 339
Ethylbenzene Gas 106.16 31.208 7.120 86.15 617.1 369
Alcohols
Methyl alcohol Gas 32.04 — 38381 — 4805 57.29 5132 785
Liquid — 39.85 - 5711 30.4
Ethyl alcohol Gas 46.07 - 40.13 - 56.03 67.54 5163 63.0
Liquid — 41.65 - 66.20 38.53
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Absolute
Stateof  Molecular AGY,4.c AHY 55 entropy T, P,
Compound aggregation  weight  kcal/g-mole kcal/g-mole cal/g-mole-°’K °K’ Atm
n-Propyl alcohol Gas 60.09 — 3875 — 6133 77.70 '536.7 510
Liquid ~ 4094 — 7266 470
Isopropy! alcohol Gas 60.09 — 4144 — 65.08 74.1 508.2 470
Liquid — 43.10 — 7598 43.15
n-Butyl alcohol Gas 74.12 — 36.11 — 65.65 86.92 563.0 436
Liquid — 39.00 — 78.18 54.5
sec-Butyl alcohol Gas 74.12 — 4233 ~ 70.00 85.8 5360 414
Liquid — 40.12 — 81.86 534
tert-Butyl alcohol Gas 74.12 — 4245 — 74.68 77.92 506.2 392
Isobutyl alcohol Gas 74.12 — 40.12 — 70.00 85.8 5477 424
Liquid — 4233 — 81.06 534
Phenol Gas 94.11 - 1761 — 2298 75.43 6943  60.5
Liquid - 12.17 - 3944 349
Ethers
Dimethylether Gas 46.07 — 26.96 — 4399 63.74 400.1 526
Diethylether Liquid 74.12 - 29.32 — 66.83 60.2 4658 35.6
Isopropylether Gas 102.17 - 285 - 76.24 91.2 500.1 284
Liquid — 30.09 — 8400 70.4
Ketones
Acetone Gas 58.08 - 36.50 - 51.79 509.1 47.
Liquid - 3722 — 59.32
Aldehydes
Formaldehyde Gas 30.03 - 27 - 28 52.26
Acetaldehyde Gas 44.05 — 3081 - 3972 59.8 461. 54.7°
Organic Acids
Acetic acid Liquid 60.05 — 938 —1164 38.2 5948 571
Gas - 91.24 —104.72
Acetic anhydride Gas 102.09 -119.29 —148.82 569.2 462
Liquid -121.75 —155.16
Propionic acid Gas 74.08 — 88.27 —108.75 6127 530
Liquid — 91.65 -121.7
Esters
Methyl formate Gas 60.05 - 71.37 — 837 29 487.2 592
Liquid — 71.53 - 90.60
Ethyl acetate Gas 88.10 ~ 7493 —102.02 5233 378
Liquid - 76.11 -110.72
Ethyl propionate Gas 102.13 - 7137 —112.36 546.1 33.0
Liquid - 79.16 —122.16
Nitrogen compounds
Ammonia Gas 17.03 - 394 - 1102 4597 405.6 1125
Cyanogen Gas 52.02 70.81 73.60 57.86 400. 60.0
Hydrogen cyanide Gas 27.03 28.7 31.2 4823 456.7 489
Methyl amine Gas 31.06 + 6.6 - 67 57.73 4302 731
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