4. táblázat

Fontosabb elemek és vegyületek termodinamikai függvényeinek

számítására alkalmas konstansok


A táblázat adataiból a következõképpen számíthatjuk ki a moláris hõkapacitást és a termodinamikai függvényeket standard nyomáson (105 Pa)


Elõször kiszámítunk egy dimenziómentes X mennyiséget, amely a K-ben kife- jezett hõmérséklet ezredrésze   X = T/1000 K


A moláris hõkapacitás (mólhõ):
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  = a + bX + cX-2 + dX2                                                         (JK-1 mol-1)


A moláris entalpia:




  = 103[H(+) + aX + 

 X2 -cX-1 + 

 X3]                                   (Jmol-1)


A moláris entrópia:




  = S(+) + a ln(T/K) + bX - 

 X-2 + 

 X2                             (JK-1 mol-1)


A moláris szabadentalpia:


SYMBOL 109 \f "Symbol"o = 103 [H(+) -S(+)X - aX(ln (T/K) -1)- 

 X2 - 

 X-1 - 

 X3]    (Jmol-1)


Valamely reakció egyensúlyi állandóját a résztvevõ anyagok standard moláris 


szabadentalpiájából a





SYMBOL 68 \f "Symbol"rSYMBOL 109 \f "Symbol"o = -RTlnK

összefüggés alapján számítjuk ki.











  4. táblázat

ELEMEK

	Anyag


	Fázis
	  T-határ 
	      a
	      b
	       c
	     d
	      H(+)
	      S(+)
	H(298)
	 S(298)"

	Ag
	S
	298-1235
	24,221
	2,741
	
	2,837
	 - 7,368
	 - 96,269
	0
	42,677

	
	L
	1235-2432
	33,472
	
	
	
	-3,625
	-147,429
	
	

	
	G
	>2432
	20,786
	
	
	
	277,897
	54,559
	
	

	Al
	S
	298-933
	20,108
	13,166
	0,033
	
	-6,468
	-90,031
	0
	28,257

	
	L
	933-2790
	31,752
	
	
	
	-0,926
	-145,913
	
	

	
	G
	>2790
	20,778
	0,004
	0,054
	
	323,549
	46,476
	
	

	As
	 S 
	298-875
	23.029
	5.745
	
	
	-7.121
	-97.232
	0
	35.69

	Au
	S
	298-1338
	31.497
	-13.514
	-0.289
	10.979
	-9.855
	-30.052
	0
	17.488

	
	L
	1338-3127
	30.372
	
	
	
	1.087
	-120.743
	
	

	
	G
	>3127
	21.64
	-2.117
	-0.029
	1.234
	361.975
	57.509
	
	

	B
	S
	298-2350
	18.874
	8.167
	-0.929
	-1.356
	-9.094
	-109.308
	
	

	
	L
	2350-4139
	31.748
	
	
	
	27.934
	-172.344
	
	

	
	G
	>4139
	20.794
	
	
	
	553.694
	34.957
	
	

	Ba
	S
	298-468
	13.259
	52.321
	
	
	-6.279
	-28.728
	0
	62.417

	
	S
	468-1002
	40.907
	0.151
	
	
	-13.241
	-173.911
	
	

	
	L
	1002-2167
	43.104
	-1.427
	
	
	-6.902
	-179.775
	
	

	
	G
	>2167
	-6.042
	15.866
	10.715
	
	205.292
	226.622
	
	

	Be
	A
	298-1527
	21.213
	5.69
	-0.586
	
	-8.551
	-116.399
	0
	9.498

	
	B
	1527-1560
	32.217
	
	
	
	-14.642
	-185.461
	
	

	
	L
	1560-2742
	29.455
	
	
	
	1.883
	-157.326
	
	

	
	G
	>2742
	20.786
	
	
	
	317.787
	17.841
	
	

	Bi
	S
	298-545
	28.033
	-24.267
	
	
	-7.723
	-97.981
	0
	56.735

	
	L
	545-1835
	23.359
	3.138
	1.661
	
	7.847
	-52.382
	
	

	Br
	G
	298-2000
	19.874
	1.49
	0.042
	
	106.008
	61.574
	111850
	175.017

	Br2
	L
	298-333
	75.488
	
	
	
	-22.507
	-277.885
	0
	152.214

	
	G
	298-2000
	37.028
	0.879
	-0.109
	
	19.463
	33.549
	30907
	245,396

	C(grafit)
	S
	298-1100
	0,109
	38,94
	 - 0,146
	-17,385
	 - 2,101
	 - 6,54
	0
	5,74

	
	S
	1100-4055
	24,435
	0,435
	 - 3,163
	
	-16,019
	-146,304
	
	

	Ca
	A
	298-716
	16.38
	22.112
	0.264
	
	-4.983
	-56.85
	0
	41.589

	
	B
	716-1115
	6.276
	32.384
	1.046
	
	1.641
	4.279
	
	

	
	L
	1115-1774
	34.999
	
	
	
	-2.654
	-153.914
	
	

	
	G
	1774-2000
	20.786
	
	
	
	171.653
	36.457
	
	

	Cl
	G
	298-2000
	23.736
	-1.284
	-0.126
	
	113.853
	29.624
	121294
	165.184

	Cl2
	G
	298-2000
	36.61
	1.079
	-0.272
	
	-11.875
	12.638
	0
	223.078

	Co
	A
	298-700
	19.125
	20.468
	
	-4.682
	-6.571
	-84.795
	0
	30.066

	
	B
	700-1000
	4.469
	29.987
	2.515
	
	4.866
	6.622
	
	

	
	B
	1000-1400
	-7.644
	43.271
	
	
	7.822
	75.752
	
	

	
	B
	1400-1768
	-145.24
	72.601
	171.921
	
	294.518
	1075.35
	
	

	
	L
	1768-3200
	40.501
	
	
	
	-1.458
	-203.559
	
	

	Cr
	S
	298-2130
	24.514
	2.05
	-0.18
	5.95
	-8.056
	-117.919
	0
	23.64

	
	L
	2130-2954
	39.33
	
	
	
	4.784
	-203.957
	
	

	
	G
	>2954
	20.983
	-1.992
	0.038
	1.828
	391.422
	55.484
	
	

	Cu 
	S
	298-1358
	20.531
	8.611
	0.165
	
	-5.985
	-85.511
	0
	33.162

	
	L
	1358-2000
	32.844
	
	
	
	-1.743
	-153.012
	
	

	F
	G
	298-2000
	21.824
	-0.548
	0.113
	
	73.296
	35.205
	79399
	158.749

	F2
	G
	298-2000
	35.1
	2.138
	-0.431
	
	-12.005
	-0.263
	0
	202.782

	Fe
	A1
	298-800
	14.954
	28.079
	0.155
	
	-5.187
	-65.421
	0
	27.28

	
	A2
	800-1184
	26.439
	20.677
	
	
	-12.2
	-136.394
	
	

	
	G
	>3158
	28.271
	-5.782
	-0.444
	1.176
	403.63
	18.297
	
	

	Ge
	S
	298-1210
	23.351
	3.899
	-0.105
	
	-7.486
	-103.708
	0
	31.087

	
	L
	1210-2000
	27.614
	
	
	
	27.241
	-98.685
	
	







       

    4. táblázat folytatása   (elemek)

	Anyag


	Fázis
	  T-határ 
	      a
	      b
	       c
	     d
	      H(+)
	      S(+)
	H(298)
	 S(298)"

	H
	G
	298-3000
	20.786
	
	
	
	211.768
	-3.714
	217965
	114.717

	H2
	G
	298-3000
	26.882
	3.586
	0.105
	
	-7.823
	-22.966
	0
	130.679

	Hg
	L
	298-629
	28.794
	-2.761
	
	
	-8.462
	-87.337
	0
	75.898

	
	G
	629-2000
	20.786
	
	
	
	55.186
	56.582
	
	

	I
	G
	298-2000
	20.393
	0.402
	0.029
	
	100.776
	64.637
	106775
	180.782

	I2
	S
	298-387
	30.125
	81.63
	
	
	-12.61
	-79.842
	0
	116.135

	
	L
	387-458
	82.006
	
	
	
	-10.927
	-316.949
	
	

	
	G
	298-2000
	37.254
	0.778
	-0.05
	
	50.881
	47.387
	62190
	260,161

	K
	S
	298-336
	8.452
	70.751
	
	
	-5.665
	-4.577
	0
	64.672

	
	L
	336-1036
	37.179
	-19.121
	
	12.318
	-8.065
	-135.237
	
	

	Mg
	S
	298-923
	21.389
	11.778
	
	
	-6.901
	-92.698
	0
	32.677

	
	L
	923-1366
	34.309
	
	
	
	-5.332
	-160.857
	
	

	
	G
	1366-2000
	20.786
	
	
	
	140.639
	30.109
	
	

	N
	G
	298-3000
	20.878
	-0.146
	0.038
	0.054
	466.587
	34.599
	472679
	153.302

	N2
	G
	298-3000
	30.418
	2.544
	-0.238
	
	-9.982
	16.203
	0
	191.61

	Na
	S
	298-371
	-62.35
	200.715
	2.732
	
	18.832
	361.94
	0
	51.17

	
	L
	371-1154
	37.468
	-19.154
	
	10.636
	-8.016
	-150.648
	
	

	Na
	G
	298-2000
	20.78
	
	
	
	101.85
	35.235
	108047
	153.666

	Ni
	S1
	298-400
	19.355
	22.456
	0.017
	
	-6.713
	-87.005
	0
	29.874

	
	S2
	400-700
	22.288
	17.464
	
	
	-7.528
	-102.634
	
	

	
	S3
	700-1728
	20.589
	10.159
	1.615
	
	-2.242
	-84.744
	
	

	O
	G
	298-3000
	21.008
	-0.247
	0.088
	0.071
	243.211
	41.929
	249169
	161.059

	O2
	G
	298-3200
	29.154
	6.477
	-0.184
	-1.017
	-9.589
	36.116
	0
	205.146

	O3
	G
	298-2000
	54.258
	2.004
	-1.556
	
	121.188
	-79.561
	142674
	238.932

	P(fehér)
	W
	298-317
	13.899
	33.125
	
	
	-5.616
	-47.977
	0
	41.091

	
	L
	317-552
	26.326
	
	
	
	-7.23
	-106.954
	
	

	P(vörös)
	R
	298-703
	16.736
	14.895
	
	
	-23.141
	-76.993
	-17489
	22.803

	Pb
	S
	298-601
	24.221
	8.711
	
	
	-7.609
	-75.815
	0
	64.785

	
	L
	601-2020
	36.112
	-9.736
	-0.28
	3.238
	-7.325
	-133.801
	
	

	
	G
	>2020
	17.974
	27.99
	0.222
	
	190.276
	73.408
	
	

	Pt
	S
	298-2042
	24.389
	5.259
	-0.008
	
	-7.533
	-98.94
	0
	41.631

	
	L
	2042-4089
	34.727
	
	
	
	1.972
	-157.376
	
	

	
	G
	>4089
	32.48
	-11.372
	-0.305
	3.079
	554.43
	8.883
	
	

	S(romb.)
	R
	298-368
	14.795
	24.075
	0.071
	
	-5.242
	-59.014
	0
	32.058

	S(mon.)
	M
	368-388
	17.552
	19.606
	
	
	-5.746
	-72.831
	
	

	
	L
	388-717
	45.032
	-16.636
	
	
	-11.957
	-218.137
	
	

	S
	G
	298-2000
	24.234
	-4.109
	0.059
	1.343
	270.119
	31.249
	276976
	167.829

	Sb
	S
	298-904
	30.514
	-15.498
	-0.201
	18.02
	-9.242
	-125.644
	0
	45.522

	
	L
	904-1858
	31.38
	
	
	
	8.177
	-116.078
	
	

	Si
	S
	298-1685
	22.811
	3.87
	-0.356
	
	-8.166
	-114.295
	0
	18.828

	
	L
	1685-2500
	27.196
	
	
	
	40.35
	-110.496
	
	

	Sn
	S
	298-505
	21.589
	18.159
	
	
	-7.214
	-77.226
	0
	51.195

	
	L
	505-700
	21.69
	6.146
	
	
	3.818
	-55.34
	
	

	
	G
	>2000
	31.585
	2.025
	-1.125
	-1.372
	288.244
	-18.347
	
	

	Ti
	A
	298-1166
	22.238
	10.205
	-0.008
	
	-7.112
	-99.032
	0
	30.761

	
	B
	1166-1939
	17.405
	10.344
	-0.096
	
	-0.631
	-64.213
	
	

	
	L
	1939-2500
	47.237
	
	
	
	-24.891
	-262.732
	
	

	
	G
	>2500
	23.334
	-5.025
	0.209
	2.812
	467.57
	49.898
	
	

	U
	A
	298-941
	27.589
	-4.042
	-0.109
	27.493
	-8.654
	-107.53
	0
	50.292

	
	L
	1405-3000
	47.907
	
	
	
	-9.712
	-228.001
	
	

	Zn
	S
	298-693
	21.334
	11.648
	0.054
	
	-6.696
	-83.09
	0
	41.631

	
	L
	693-1179
	31.38
	
	
	
	-3.617
	-130.218
	
	


