Appendix A: Standard Chemical Exergy
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Table A3 Standard enthalpy of devaluation and standard chemical exergy of inorganic
substances. Reproduced from Ref [6.11], by permission. (T°=2815 K, P'=1.013 25 bar.)

Standard Srandard

Relative erthalpy of  chemacal

meolecular devaluation,  exergy,
Substance Siare* FILAES Ei',.‘[ kdkmol] &k /kmol]
I 2 3 4 5
AE 5 107870 46 260 73 730
Ag,COy 5 R = 20 180 121 940
AgCl ] 143323 0 23420
AgF ] 126858 43 G50 L2080
AghCl, 5 165875 — 76 560 46 580
Ag, 0 5 31,739 &1 910 64 540
Ag,S 5, & 247 804 785 280 714 060
Ag,50, . 311802 103 250 144 220
Al 8 2981 5 927 200 ERT 8490
AL, 8 143959 4 763 O8O0 4 651 880
AT, % 133340 5 474 510 d 265 Ul
Al 5, corundum 101.96] 2 184 630 2 170
AlLO,-H,0 . 119976 5 125 520 199 450
AlLD,-IH,0 5, gibbsite 156,007 2 12 160 209 210
AlLS, 5 150L155 3530 250 JO79 340
ALISO, ), " 342,148 502 060 502 100
AlLSIO, 4, andalusite 162046 I8 030 45540
AlSiO, 8, Cyanile 162046 25 940 49 X0
Al S0, 5, sillimanite 162046 0 13 400
Ar B 19,948 0 11 690
Au § 196967 0 18920
Aull 5 23242 4 1 63 410
AuCl, 5 3326 124 070 152 110
AuF, E 253002 253 450 437 260
Augldy § 441932 — B0 810 121 350
Ba % [l 137.34 741 G40 T60 050
BaC0r, %, I1, witherite 157,35 - &4 190 37170
BaCl, 5 208,25 42 T B3 610
Bal, . 175.34 — 58 050 61 470
Baly B 153,34 183 130 244 2RO
Ba(}, 5 169,34 111 530 175770
BalOH], 5 171.36 16 590 145 520
Bas B 169,40 1 022 430 896 670
Basy, 5 21740 1R TED 257 450
BaSy, 5, barite 233,40 0 13 470
Bi 5 208,980 ZBE 6F AT 370
By 5 224979 B 240 02 &40
Bi, O 5 465,958 0 52 260
Bi, 5, 5 54052 25677 2 165 480
C 5, graphite 12010 15 193 10 410 820
i 5, diamaond 1XM0T 15 395 6E0 413 by
iCCl, 1 153823 R4 X0 583 180
o0 E 28000 5 283 150 275 430
0, 2 44.009 5 0 20 144y
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T4, (K
IR
T304
| 3604
4513
14503
1TEIT
1606
| Tr24
J2R.32
11240
| 7241
18331
| 2840
14641
[44 46

315.453
SH933 2
ISH.B10 TS
IIH942 &
| 29839
49326
240797 2
Gro4T o
(K955 3
SO
214.058
| 54.9%5
51.5%
B0
29955
AN WIS
| 22.502
| 5B.355

1932410
B13 930
1 538 670
0

— 170
180 130
Doy O
104 600
524 GR
— 123 290
— 241 790
— 289 290
— 349 2
177 940
3HE 630
105 760

3 362 Bd0
68 Bhl
1]

1 055 750
104 950
B3 260
85 350

]

93 THD
235 290
419 240
354 410
]

126 750
0o i
35 480
214 550
152 200
B8 51
161 710
201 B50
293 08O
131270
— 36 X
129 060
53 600

0

= 14 230
= K3 FI0
913 (0
2 590 640

1 673 470
TIT &K}
1471 210
5040

& 100
4910
B3 610
56 K0
215 620
= 11570
— 17020
— & 740

23 120
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20,006 4
630129
18015 34
18015 34
98001 3
34,060
98077
40002 &
HM59
26060
27150
47200
216,59
X312 65
XRS5
497.24
9102
138.213
74,545
| 38.553
58,100
158038
101.106 9
04203
S6.108
| 10268
| 5B.266
| 74,264
| 54,288
23,80
6939
71887
42,392
65934
29.877
23,946
109,940
24,312
84,321
05,218
200,004
40,311
58,327
148321 §
256,413 B
56.376
104 374
121374
1060, 396
14070
16052
S4938 1
176,825 45
114947 5
125 844

52 MGl
— 52330
— & 3y

0

—TF 360
Tt 430
154 T
1]

68 560

= 5 3
0

337X
— 22200
T3 2400
BRSO
1% 210
355 330
—d42 450
0

2430

= fi KR}
2 GEOY
—= 137 &
34y 220
50 200

1 & 560
317 TRO
580

1 508 (O
0

338 200
— 164 250
0

= 154 450
G0 100
— 38 350
— 54 380
TI9 %20
n
AL
T G20
117 680
36610

= i GRO
— 4400 400
1 09T (D0
438 T
165 43D
Bl 4MD
255 Rlih
155 S0
521 260
1 53 370
1% 48l
200 230

50950

B75 350
305 400
67 40
2506l
1 T
92 200
43 240
I B3 T
35 360
153 340



Standard Standard

Relative enthalpy of  chemical
molecular devaluation, exergy,
Substance State® mass RS [k)kmol]  &[k)/kmol]
| 2 3 4 5
CrO, B Q090 — 14 ES0 42910
Cr,0, 8 151,990 i 36 510
Cs 5 132505 352 480 408 330
sl 5 I6H 358 0 62 B50
CsNi, 5 194.91 — 141 980 22 M0
Cay 0 B 31809 IRT 180 544 370
CaH & 145912 66 520 164 (20
a5 % MTRT4 1 ORY 990 1 C91 020
Cs,50, & Jal.872 E 590 123
Cu 5 63.54 201 580 134 400
CulCCl, 5 123155 0 Lk L]
CulCl 5 QE.9% 146 370 TT 00
CulCly E 134.4% 157 310 120 450
CuFe, 0, B 15023 36 580 22 T
Cual) 8 79,54 46 16 f 590
Cu O & 143.08 36 320 123 500
CulOH), 5 B7.55 =5 230 19 T
u% B Q.60 E77 600 B6E 020
Cuss | 159.14 I 048 210 T3 (e
CuS0, 5 159,60 155 BN =0 iy
Cu, 50, & 22304 37T 490 222 430
Iy £ 4,029 dé 2449 370 266 220
Dryy E 200028 86 0 13 450
Dy I 200028 84 =45 43 24510
F, E LR A0 504 448 B0
Fe 5 55,847 411 350 3717 140
Fe,C 5, cementile 1795852 | 68 Tal 1358 570
Fel*(1, %, saclerile 115,856 56 050 120410
Fell, 5 126,753 I3 R40 193 130
Felll, & 162 2K 248 630 225 a0
Felr, 0, 5 123837 108 S 133 490
Fel) 5 T1.E46 140 800 133 750
Fe, 0, 5, hematite | 59,692 0 20370
F:]I'.:]i &% magnelide 11539 116 17 126 950
Feil(¥H]}, 5 1 (i B6S - 50450 & 53
Fe5 5 X 511 I 00 81D B4 )
Fe5 5 o1l I 06 540 B 1 8
Fes, 5, pyTite 119.575 I 682 450 1 447 410
FelSi, B 151508 212 Tl 170 240
FeSi B EENPEE] I 190 14 1 0% 08
Fesill, B 131,931 115690 111 26
Fie, 5600, B M3 TR 243 670 228 310
FeTiCy, & 151.75 BGHETD B9 530
H, 4 201594 242 00 218 490
H g 10057 &7 360 860 Jax 410
HC g 16,461 10 450 85 950
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Appendix B: Ideal gas properties

R u g T h u g
K kg P e kliag K K wllag P iihg '} #ling - K
200 19997 03383 14256 17070 L.295R4 580 G5BRO4 143B 41958 1157 237348
210 208997 030987 149469 1BI2O L3d444 560 50R.52 1B31 42718 1l0e 238040
220 21997 04690 156AR2 13460 L.39105 00 60702 162R 43478 I0SE  2.40002
230 23002 05477 16400 12050 143887 610 617.53 1730 44242 10L 242044
240 24002 06358 17113 10840 147R34 X1 6#2R07 1R3G 45009 9547 244355
250 250058 Q7320 1TR2R 4700 L5149L7 630 63B63 10B4 4577 G2RL 2 .4R04R
260 26000 (B405 1B545 BRT.R 1.E5R4A 640 640.22 2064 46550 B8RUO 247716
270 27011 09500 19260 BRORO L59634 650 650.A4 21BE 47325 B34 248364
280 Z2R0.13 1.QBRO 19975 73RO L63ETY 660 67047 2313 48100 BIRD 250085
285 ZREJ4 1154 20333 TDA1 L6508 670 6GBL.14 2445 4BBR] 7HAl 252680
290 29016 12311 20691 &761 L.66BOZ 680 6G81.B2 2585 49862 7550 254175
205 29517 1306R 21049 6479 16RELS GO0 70252 2729 H0445 T2 BE 2 873l
208 20818 13543 21264 6319 lo95aA 700 71337 2BB0 51233 8.7 257277
300 30019 13880 21407 6212 L7033 710 704 3038 R2023 6707 2.58RI
305 30822 14686 21767 E960 17IBGS 7X 73A2 3202 5RI4 6483 280319
310 31024 158546 22125 5723 173488 730 74862 3372 8%RO7 &2.13  2.6MRQA
315 3k527 16442 22485 MO8 17510 740 T75e44 3550 S4402 HRR2 263280
320 32029 17375 22R42 B2RE L.7AED0 7B 76730 3735 55199 GE7e3 264737
325 32831 18345 23202 G50R4 L7BAG 760 T77B.IB. 3027 GROO) G584 2.66L7R
330 33034 149382 235461 4RA4 L.797R3 7RO RO0O3 4335 SFal2 GBled 259013
0 34042 2149 24282 4541 LB2790 00 AB2195 4775 59230 4RO 271787
350 35049 2379 28002 4222 LASTOA A20 R434R 5250 GORGD Ad R4 2.74B04
360 36058 2E28 25724 3034 LARM4Z R40 AR66OB 5760 G2495 4B 277170
70 37067 2BO2  2a446 3A7.2 1O03I3 B60 BERZ7 6300 A4140 3812 279733
380 3R0.77 3176 27160 3434 194001 BB 91056 ©&BOB &57895 364l 2R3
390 39088 34B1 27R93 3215 196633 900 93293 7520 A745R 343l 2.BR4RSA
400 40098 3B06 2RG16 30L& LOOlo4 920 05838 B205 AO12R 33.1R 2RFIA
410 41012 4153 29343 2R33 201699 940 97792 RO2R FOROA 3022 2.RAT4R
420 42036 4522 30069 D2RAE 204142 960 100055 9700 72502 2R40 292128
430 43143 4918 30799 2511 206833 B0 102325 1052 74198 2573 204468
440 4418l 5332 31530 2368 20RE70 | 1OO0 104604 1140 75BB4 2517 2096770
450 45180 B¥7R 32262 2236 211lAl | MDA 1OGRARG 1234 77O 2372 20803
460 4R302 6245 32097 2114 213407 | 1040 10GLER 1333 78336 2330 301240
470 47224 6742 33732 2001 215604 | 1080 1l14.B6 1439 BlOsZ 3114 303440
430 4B 40 F26R 34470 1BOG 217760 | MORD 1137.RO 1852 RETRA 104R 3.05R08
490 49274 FRX4 35208 1797 219876 | 1100 116107 1671 B4533 1BRBOE 3.07732
00 80302 RB41l 35949 1706 221882 | 1130 MIBR4GR 1797 Be279 17 HRA 3.00R24
510 51332 49031 36692 1621 223093 | I140 120757 1831 BBO3S 16946 3.11883
520 52363 06B4 37436 1541 225047 | 116D 133092 2072 80761 leOhd 3.13016
530 53395 1037 3BLAR4 M467 2279a7 | I1BD 125434 2322 915E7 151 315316
0 B4435 1000 3R934 1307 220006 | 1200 137770 2380 93333 14470 3.17RER
550 55574 1186  396AB6 1331 231809 | 1220 130131 2547 95109 13 M7 318834
560 5AR.17 1266 40442 1270 2336BS | 1240 132493 2723 OARAR 13060 32175l
§70 87550 1350 411497 1212 238511



