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Table 4-7 Enthalpies of formation h, at 25°C (77°F) and 1 atm pressure*

by
Substance Formula M State Btu/lb,, Kikg
Carbon C 12.011 solid 0 0
Oxygen 0O 32.000 gas 0 0
Hydrogen H, 2.016 gas 0 0
Nitrogen N, 28.016 gas 0 0
Sulfur S 32.060 solid 0 0
Carbon monoxide CO 28.011 gas -1697.6 —3948.3
Carbon dioxide CO, 44.011 gas —3846.7 - 8946.8
Water H;0 . 18.016 liquid - 6825.7 -15,875.5
vapor .—5774.6 —13,430.8
Methance CH. 16.043 gas -2007.8 —4669.8
Ethane C;H, 30.070 gas -1211.3 ~2817.3
Prapane CaH, 44.097 gas ~1013.1 -2356.3
Butune C.Hyo 58.124 gas -933.7 -2171.6
Octane CsHis 114.230 liquid —-941.4 —2189.5
vapor —785.1 —1826.0
Nitric oxide NO 30.008 gas -1298.8 —3020.8
Nitrogen dioxide NO, 46.008 gas -3153 -7333
Sulfur dioxide SO, 64.060 gas - 1992 —4632.8
* Based on data from Ref. 36.
Table 4-8 Enthalpies of formation k, at different temperatures and 1
atm pressure, Btu/lb, *}
Temperature, K CO, co H,0 0, H; N:
298 —3846.7 - 1697.6 ~5774.6 0 0 0
400 —-3807.5 -1651.9 -5692.2 40.7 631.4 52.8
500 —-3765.4 —1606.5 —5609.4 81.8 1255.5 90.8
600 —-3720.4 ~1560.2 -5524.0 124.3 1880.4 136.5
700 —-3673.1 - 1513.0 —5435.9 168.1 2506.9 183.3
800 -3623.7 —1464.5 -5345.0 213.0 3137.4 231.0 i
900 —3572.6 - 1415.0 —-5251.1 258.8 37733 279.8 !
1000 —3520.2 - —-1364.5 —5154.3 305.3 4414.2 329.5
1100 -~ 3466.5 —1313.1 —5054.3 352.5 5062.5 380.2
1200 -3411.9 -1261.0 —-4951.4 400.2 5717.8 431.6
1300 —-3356.4 -1208.2 —4845.7 448.4 6381.9 483.7
1400 —3300.2 -1154.8 —4737.2 497.0 7055.6 536.5
1500 ~3243.4 -1100.9 —4626.2 546.0 7739.1 590.8
1600 -3186.1 —1046.6 —4512.8 595.3 8434.0 643.5
1700 -3128.3 - 992.0 -4397.1 646.0 9136.4 697.6
1800 -3070.1 - 9370 -4279.6 694.9 9848.2 752.2
1900 -3011.6 - 881.7 —4160.1 745.3 10568 807.0
2000 -2952.8 — 826.1 ~4038.9 795.9 11296 8A2.1
2100 —2893.6 - 7703 —-3916.1 846.8 12031 917.5
2200 -2834.2 — 7143 -3791.8 929.3 12774 973.1
2300 -2774.6 - 658.2 - 3666.2 949.6 13523 1028.9
2400 -2713.1 - 601.8 -3539.4 1001.5 14279 -1084.9
2500 —2654.9 — 5453 -3411.5 1053.7 15043 ISCING

* To convert to kJ/kg multiply by 2.32584.
1 Based on data from [36).
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