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19561

19561

29561

1951

2951

=951 (1) Jguz

Ag | 535 | Cd | 540 | | |(61)| Pt | 636 | S | 502
Al | 335 | CI | 38| K | 35| Ra | 661 | Ta | 623
As | 479 | Co | 443 | Li | 146 | Rb | 498 | Te | (56.1)
Au | 640 | Cr | 427 | Mg | 318 | Re | 628 | Th | 665
B | 205 | Cs | 569 | Mn | 430 | Rh | 523 | Ti | 440
Ba | 573 | Cu | 452 | Mo | 515 | S |(356)| TI | 644
Be | 180 | F | (289 | N | 243 | Sb | 552 | U | 669
Bi | 653 | Fe | 433 | Na | 314 | S | 406 | V | 422

— I )0 )—ADLLC
298.15°k L v—ol>
3 %nol | T

1954 o5y



Br |(490)| Ge | 473 | Nb | 510 | Se | (485 | W | 623
C | 217 | Hf | 619 | Ni | 439 | S | 339 | zn | 456
Ca | 389 | Hg | 644 | Pb | 648 | Sn | 548 | Zr | 506

Yool ok o> 329 29815k b sy <l g0 (o)l b b 99 (61 g0l (295011(2) Jgu

‘ ‘uw b ‘ ‘uw b b g el



+1 +2 +3 +4 +1 +2 +3 +1 +2

F 230 |[17.6 [16.3 |20.1 |wOs 98.3 [87.0 |- Si0s" 70.3 |635
cr 439 [326 [29.3 [33.0 |NOs 90.8 [73.2 |- Sio/” - 96.8
Br- 56.1 |45.2 |41.8 |49.8 |POs” 79.5 |62.8 |57.3 |Si0s” 60.7 |46.9
I 63.2 [54.3 |55.2 [51.0 |[HPOs" 879 [734 |- Siz06" 879 |711
o* 8.4 25 |21 |12 [AOs  [096.2 |79.5 |71.1 |SisOu(OH)* - 312.1
s” 335 |180 |21.7 |18 |VOs 82.4 |67.4 |- SiZ01(OH)* 175.7 | 165.3
S 431 |37.6 [289 |- COos* 64.8 494 |- SisOw0" 204.2 | 191.6
Te 481 |435 |406 |- HCOs | 70.7 |- - AlSIOf 93.7 |816
OH’ 305 [19.2 [176 |- BO; 52 |330 |- AlSi:06 144.8 | 129.7
Bros 1109 [95.8 |- - BO;™ 50.2 |335 |- AlSiz0g 179.9 | 167.4
S04~ 929 |67.8 |57.3 |- AIO2 389 [29.3 |- Tios" 60.7 |53.9
Cros” 117.1 |- - - FeO; 58.6 485 |- TiOs" 711 |62.8
MoOs 966 |85.3 |- - MnO;  |62.8 [52.7 |- Zros* 711 |64.4
5L S Lid9208.15 k 33 (529 55T Crsd (S Wy op o B 10 il (29,5519 Jgo wxi(3) Jgur

M‘ VO SO M‘ VO SO M‘ VO SO
25575 | 5092 | K,O | 40.38 | 96.0 TiO, | 18.82 | 50.29

B,O; | 27.22 | 53.97 | Li,O | 14.76 | 3457 | ZrO, | 21.15 | 50.37




BaO | 25588 | 70.3 | MgO | 11.248 | 26.94 | ThO, | 26.373 | 65.23
BeO | 8309 | 13.76 | MnO | 13221 | 9.70 | ZnO | 14.338 | 436
CaO | 16.764 | 38.07 | Na,O | 25.88 | 75.04 | H,O | 137 | 39.3
FeO | 1200 | 60.8 | PbO | 23.15 | 6632 | H,O | 80 | 59.0
Fe,0, | 30274 | 87.4 | SO, |22.688| 41.46
Slgo plgs (Saoliydgo,s sla o luilwl(4) Jgus
0 Qo opy-(J
C°,S°(298.15 k).(/molok)
0 0 0 oy - (KJ
DfH °(298.15°k), DfG° (298.15 k).( /mol)
V°(298.15°K): (Cm%nl )
-DIG® ) -5
\ _CfHF s C®=a+h10°T- 10"/, Ve Gl a da e
34 (298.15K) | (298.15k) (208.15%) . o CA (298.15k) JJ; ’ T sl c
> (S 1 2 3 4 5 6 7 8 9 10 | 11 12
S Ag 0 42.55 0 22.06 | 7.86 -0.93 10.272 1235.08 - 57 | 55
e Al 0 28.35 0 20.67 | 12.38 - 9.9999 932 57| 29




S Al - - - 30.96 - - - 4300 - - | 29
S As 0 35.69 0 21.88 | 9.29 - 12.963 1100 - | 57] 29
S(@) Ba 0 62.5 0 42.89 | 3.36 14.12 4.386 1100 - |38 38
S Be 0 9.50 0 18.74 | 9.29 4.50 4.880 1550 - | 38| 38
e Bi 0 56.90 0 18.79 | 22.59 - 21.309 544.5 - |29] 29
“zss‘))s Bi i i | 3138 - : : 1800 -2
s il C 0 5.74 0 16.86 | 4.77 8.54 5.298 1800 - [ 38] 29

Sa) C 1.805 | 238 | 2.900 3.417 57 | 57
S® Ca 41.6 16.31 | 22.21 -2.67 26.19 716 - | 38| 38
e Ca - - - 6.28 | 32.38 | -10.46 - 1115 - - | 38
q Ca - - - 31.0 - - - 3300 - - | 38
s Cl, 0 223.08 0 37.03 | 0.67 2.28 24768 1800 - | 57] 29
g Co 0 30.04 0 19.83 | 16.74 - 6.67 700 - | 57] 29
S Cu 0 33.15 0 22.63 | 6.28 - 7.113 1357 - | 57] 29
(@)s F> 0 202.795 0 3560 | 1.44 4.20 24789 3000 - | 57| 55
v)s Fe 0 27.475 0 092 | 50.80 | -9.56 7.092 1043 - |38 55
g Fe - - - 183.09 | 15059 - - 1185 - | - | 55

Ct=a+h10°T- 107/, e

. _CfH s -DIG® Ve G la dad

(298.15k) | (298.15k) | (298.15k) (298.15k) K | s
a b C c
e Fe : : - | 2303] 879 | -4.98 : 1667 - |- 155
q H, 0 130.68 0 27.28 | 3.26 -0.50 24789 3000 - | 57] 55
e Hg 0 75.90 0 26.25 | 0.84 -1.31 14.822 629.81 - |38 55
g Hg - - - 20.79 - - 2000 - - | 55
S K 0 64.68 0 438 | 84.25 - 45.36 336.35 - |38 55
e K - - - 28.64 | 0.97 -3.71 1043.7 - - | 55
S Mg 0 32.68 0 20.79 | 12.72 -0.17 13.996 922 - 38 29
e Mg - - - 34.31 - - 1363 - - | 29




(a)s Mn 0 32.01 0 23.85 | 14.14 155 7.354 1000 - | 57] 29
S Mo 0 28.57 0 18.31 | 9.92 -2.48 9.387 2890 - | 38| 55
S Na 0 51.30 0 16.82 | 37.82 - 23.812 371.01 - |38 29
. Na - - - 28.58 | 4.52 - 1177 - -] 29
q O, 0 205.15 00 20.96 | 4.18 1.67 24789 3000 - | 57| 29
S Pb 0 64.80 - 2356 | 9.72 - 18.267 600.6 - |29 29
e Pb - - - 32.47 | -3.10 - 1200 - - | 29

(5+5.)S S 0 32.054 - 14.98 | 26.11 - 15.511 368.54 - 1381 29
(5%)S S - - - 25.94 - - 388.36 - | - 129
E S - - - 36.53 - - 717.8 - - | 29

q S -128.36 | 223.07 | -79.08 | 36.48 | 0.67 3.76 3000 29 | 29| 29

S Sb 0 45.52 0 23.05 | 7.28 - 18.178 908.62 - | 57] 29

S 0 18.81 0 23.70 | 3.30 4.35 12.056 1690 - 38| 29

S Sn 0 51.18 0 20.79 | 19.60 | -0.32 16.289 505.12 - | 38| 55

e Sn - - - 2590 | 151 -7.76 2000 - - | 55

S S 0 55.7 0 19.80 | 16.20 | -1.92 33.921 828 - | 38| 38

®s S - - - 24.23 | 14.43 - 1041 - - | 38

e S - - - 36.0 - - 3400 - | - 138
0 — -3 -5
0 | cy=arbaoeT- C-lOAZ 0 * i
e -OH S -DIG \Y Sl Al
(298.15k) | (298.15k) | (298.15k) (298.15k) K o | s
a b C c
Ti 0 30.72 0 21.97 | 10.54 - 10.631 1155 - |38 29
U 0 50.208 0 16.19 | 30.36 | -2.05 12.407 941 - |38 29
W 0 32.72 0 4477 | -5.52 19.41 9.545 3000 - |29] 29
S n 0 41.63 0 22.38 | 10.04 - 9.162 692.7 - | 57] 29
e n - - - 31.38 - - 1181 - - | 29
(a)s Zr 0 38.87 0 2782 | 4.64 3.61 14.016 1136 - |29] 29
N CaF, 1229.2 | 68.87 | 1176.9 | 59.83 | 30.46 1.97 24.542 1424 57 | 57| 29
g HF 273.30 | 173.665 | 275.37 | 27.40 | 30.10 0.73 4000 56 | 56 | 29




q SF, 1614.9 | 282.17 | 15725 | 91.84 | 11.13 19.75 2000 29 | 29| 29
da S NaCl 411.26 | 72.12 | 384.21 | 45.15 | 17.97 - 27.015 1073 57 | 57| 29
b S KCI 436.47 | 8259 | 40855 | 41.38 | 21.76 3.22 37.524 1043 57 | 57| 29
39.02

97.06 26.36 500
PR Al;O3 1675.7 | 50.92 | 1582.2 1926 6.88 50.24 25.575 1200 38 | 38| 38
(S) <l 5 ) As,0; 656.97 | 107.41 | 575.96 | 35.02 | 203.3 - 51.118 584 57 | 57| 29
s As,Og 924.66 | 1054 | 781.89 - - - - - 29 | 29| -
g CO 110.53 | 197.67 | 137.17 | 2841 | -4.10 0.46 2500 56 | 56 | 29
q CO, 393.51 | 213.79 | 394.37 | 44.22 | 8.79 8.62 2500 56 | 57| 29
S CoO 23750 | 5290 | 213.73 | 45.26 | 1.07 -6.03 16.64 1800 38 | 38 | 55
s Co30, 918.81 | 109.33 | 802.27 | 131.6 | 66.01 24.80 1000 55 | 55| 55
CunsSS Cu,O 168.61 | 93.14 | 146.03 | 59.12 | 24.22 3.34 23.437 1516.7 57 | 57| 55
CuysE S CuO 157.32 | 4263 | 12956 | 48.05 | 8.09 7.26 12.22 1400 57 | 57| 55
Qs g S FeO 264.00 | 60.80 | 243.35 | 49.22 | 10.17 2.07 12.00 1600 38 | 38| 55
S Cuiled Fep.0470 263.30 | 59.40 | 242.67 | 49.47 | 7.68 3.35 12.04 1652 38 | 38| 55
0 — - -5 .
Ct=a+h10°T- 107/, e
3 ga -OH S -DIG° Ve Syl daya
(298.15k) | (298.15k) | (298.15k) (298.15k) K | s
a b C e
il Fe,0s 823.00 | 87.40 | 740.93 | 98.20 | 80.62 16.43 30.274 960 38 | 38| 55
& Fe,0, | 11130 | 14620 | 100968 | 79.76 | “0* | 340 | 4452 850 33 |38 55
&l H,O 241.814 | 188.834 | 228.570 | 30.54 | 10.29 - 2750 56 | 56 | 29
))5:)3' H,0 285.83 | 69.95 | 237.15 | 42.02 | 6.95 -1.10 18.069 373.15 56 | 56 | 29
1 &8

J:Q MgO 601.49 | 26.945 | 569.20 | 47.52 | 4.31 10.35 11.248 2000 56 | 56 | 55
éj;siﬁ MnO 385.22 | 59.71 | 362.90 | 46.48 | 8.12 3.68 13.221 1800 57 | 57| 29
Susl, S MnO, 520.03 | 53.05 | 465.14 | 69.45 | 10.21 16.23 16.61 800 57 | 57| 29




103.4

cos | MnO; | 95697 | 110.46 | 88107 | 5% | 3507 | 1351 31.37 1350 57 | 57| 29
cses | MnO, | 1387.83| 153.97 | 1282.77 14;"9 4527 | 9.20 46.95 1445 57 | 57| 29
‘“)S“)“ PbO 21041 | 66.32 | 189.28 | 36.15 | 32.47 i 23.91 762 57 | 57| 29
PbO, 27447 | 71.80 | 215.39 | 53.14 | 32.63 § 25.01 1000 57 |57 29
p Pb:O, | 718.69 | 211.96 | 601.59 1737'9 33.26 | 29.26 76.81 1800 57 | 57| 57
a ) S 0, 206,81 | 248.22 | 300.09 | 4619 | 7.86 | 7.70 2000 57 |57 29
. S0 010.70 | 4146 | 856.20 | 44.60 | 37.75 | 10.02 22.688 848 57 | 57| 57
> 2 ; ; ; 58.93 | 10.03 ; ; 1800 - | - | 57
IR 10 28577 | 5648 | 256.77 | 41.63 | 14.64 § 1273 20 | 29 | 29
e S0, | 580.78 | 5230 | 519.90 | 72.16 | 1.73 | 20.50 21.55 1500 56 | 56 | 57
s U0, 1084. | 77.03 | 1031 | 77.90 | 898 | 1508 24.618 2000 56 | 56 | 55

C® =a+h10°T - c.10'%2 aie

3 ga -OH S -DIG° Ve Syl da

(298.15k) | (298.15k) | (298.15k) (298.15k) K | s
a b C e
5 U0, 122223'8 96.11 | 1145.76 | 94.45 | 7.87 | 13.45 35.56 930 56 | 56 | 55
S Tl Zno 35046 | 4364 | 32048 | 48.99 | 510 | 912 14.338 2000 57 |57 29
ceiws | AlOH) |120313| 6844 |115480| 5002 | ‘5F | 1280 | 31956 500 57 | 57| 38
S s | AIO(OH) | 999.80 | 3534 | 921.30 | 46.94 | 64.18 | 1130 17.76 600 20 | 29 | 29
scue | AIO(OH) | 99040 | 48.43 | 915.90 | 56.23 | 82.93 | 13.60 19.535 600 20 | 29 | 29
scsf | FeO(OH) | 558.98 | 67.36 | 490.23 | 80.19 | 2851 | 1263 20.82 500 20 | 29| 38
~.. | Mg(OH), |925307| 6318 | 83427 | 100.6 | 18.31 | 2526 24.63 1000 38 | 38| 38
cssl | AgS 3235 | 14284 | 4001 | 42.38 112'4 i 34.19 452 57 | 57| 29

I, ASS 7134 | 6351 | 70.08 20,8 57 | 57




cadin As,S, | 169.03 | 163.60 | 167.85 70.51 57 | 57
Cuisias | Bi,S; | 14309 | 20040 | 140.24 | 90.37 | 54.81 i 75.52 1036 57 | 57| 29
S CoS 8284 | 623 | 82.90 29 | 29
EER CoS, | 13481 | 1033 | 137.04 29 | 29
Ciigal CosS | 307.10 | 2745 | 32384 29 | 29
S CuS | 48575 | 67.15 | 49.16 | 43.05 | 2017 | 138 20.42 780 57 | 29| 29
21.92 | 1482
sgis | cus | 80115 | 11615 | 8543 | {000 -g.gsi% 7 475 :73;8 57 | 29 gg
6 |-2611|
e 10130 | 6031 | 10153 | -3377| 2*8 | _g5» 411 38 | 38| 38
=hws | FeS : : - 28| : 18.2 508 S| -] 38
-5
Ct=a+h10°T- 107/, e
o ge -OfH S -DiIG° A Sl Al
(298.15k) | (298.15k) | (298.15k) (298.15k) K | s
a b C c
i i - [5104 | 99 i 1463 B T
o8 | FeosnS | 950 | 6079 | 9638 | 1757 | 90.09 | -4.83 508 38 | 38| 38
i i ~ | 502 | 995 i 1423 _ | -] =8
s FeS, 1710 | 5293 | 15948 | 7239 | 885 | 1143 | 23.94 1500 38 | 38| 38
i H,S 80.63 | 20567 | 3343 | 3268 | 12338 | 1925 2300 56 | 56 | 49
& HgS 58.16 | 8242 | 5055 | 45.60 | 15.27 i 28416 853 29 | 29| 29
MnS | 213.865| 782 | 21808 | 47.70 | 7.53 i 21.46 1803 57 | 57| 29
MnS, | 24460 | 99.91 | 24573 34.20 29 | 57
BN MoS, | 306.27 | 6257 | 297.29 | 46.86 | 56.48 i 32.02 1200 57 | 57| 29
slse PbS 99.84 | 912 | 9815 | 4460 | 16.40 i 3149 900 38 | 38| 29




101.2

Ciinl€ S, | 157.74 | 1820 | 156.19 | 0% | 5523 i 73.41 821 29 | 29 | 29
.~.‘
ik snS 10654 | 76.82 | 104.63 | 3560 | 3130 | -376 | 20.01 875 57 | 57| 29
ol Zns 206.90 | 5866 | 20242 | 4925 | 527 | 485 23.81 1300 57 | 57| 29
S
e Zns 10457 | 5884 | 19014 | 49.45 | 485 | 435 | 23816 1250 57 | 57| 29
CuFeS, | 185.09 | 130.33 | 187.66 | 87.0 | 5355 | 561 42.83 830 49 | 49| 49
FeAsS | 105.44 | 108.36 | 10036 | 62.83 | 4058 | 142 26.42 1000 20 [ 29| 29
33439 | 40843 | 36034 | 2082 | 14677 | 565 98.6 485 49 | 49| 49
CusFeS, 14355 | 1033.4 ) 540 I
3361 | -853 i 1200 N I
_ CaSO, | 143411 106.60 | 1321.63 | 7218 | 97.34 | 137 45.94 1400 57 | 57| 57
0 — - -5 .
| | Ct=a+h10°T- 107/, 0 e
3 5a -CfH S -DIG Vv Syla A
(298.15k) | (298.15k) | (298.15k) (298.15k) K | s
a b C e
o9 | CaS0,2H,0 | 2022.63 | 194.14 | 1797.13 | 91.38 | 317.98 § 74.69 400 57 | 57| 29
e BaSO, | 14500 | 132.1 | 1347.86 1122'4 5155 | 2284 | 5210 1423 38 | 38| 38
s POSO, | 910.94 | 148.40 | 81301 | 46.83 | 127.75 | -17.24 | 47.95 1100 56 | 56 | 57
— S0, | 14580 | 121.00 | 134.58 103'6 5343 | 2099 | 46.25 1430 38 | 33| 38
s Cawo, | 164515 | 126.40 | 1538.37 113'7 45.81 ; 47.05 1073 38 | 38| 29
€ | FeWO, |1154.78 | 131.80 | 1053.82 103'2 52.72 i 40.38 1100 38 | 38| 29
cusng | MnWO, | 130541 13250 | 1163.81 105"7 51.30 i 41.89 1073 29 | 38| 29
BaCO, | 1210.85| 11213 | 1132.19 | 89.96 | 4627 | 1636 | 4581 1079 57 | 57| 29
CaCO; | 1207.37| 9OL71 | 1128.85] 9955 | 27.14 | 2148 | 36.934 1603 57 | 57| 38




CaCO, | 1207.43| 87.99 |1127.80] 8153 | 4567 | 1140 | 35.15 1000 57 [57] 57
os. | CaMg(COs), | 2320.86 | 155.18 | 2167.07 1877 0| 7439 | 4581 | 6434 1000 49 | 49| 49

s CUZ(S)OS’)(O 1053.95 | 240.75 | 912.39 54.86 38 | 29

2
Sy 53 C“3(ﬁ?3)2(0 1632.18 | 42032 | 14408 91.01 38 | 29
2

o | FeCO, | 736.98 | 1050 | 666.64 | 48.66 | 11213 § 20.378 853 57 | 57| 29
Cusss | MgCO, |1113.28| 6500 | 1029.48 | 73.33 | 6399 | 1449 | 28.018 1283 57 | 38| 38
MnCO; | 889.27 | 1000 | 816.08 123'3 204 | 4178 | 31073 700 57 | 57| 57

0 — - -5 .

| | Ct=a+h10°T- 107/, e

3 ga -OH S -DIG Ve Syl daya

(298.15k) | (298.15k) | (298.15k) (298.15k) K | s

a b C e
1106

PbCO; | 699.60 | 1310 | 62583 | 5184 | o i 40.6 800 29 | 29 | 29
SCO, | 121868 97.07 | 1137.55| 98.41 | 2644 | 21.25 39.01 1197 57 |57 29

UO,CO; | 1696.19 | 146.44 | 1570.23 29 | 29
ZnCo, | 81278 | 8242 | 731.48 | 38.01 13;3'0 i 28.275 780 57 | 57| 29
Be,SO, |214472| 64.43 | 2030.30 1053'0 2364 | 5878 37.19 1000 29 | 57| 29
CaSO, | 23067 | 126.72 | 219174 148"9 4075 | 26.19 51.6 970 53 | 53| 29




133.3

CasSO; |231653| 1205 | 219971 | 0% | 5155 | 19.41 59.11 1120 53 | 53| 29
Fe,SO, |1479.36 | 14832 | 1379.26 155'7 3016 | 28.03 46.39 1490 57 | 57| 29
Cusiug | M@SIO, |2174.69| 9519 |2055.65 14;"8 2736 | 3565 43.79 1800 10 | 10| 29
MnSO, | 17320 | 1559 |163L45| 500 | 5272 | - 4861 1630 35 | 35| 29
s 7150, | 203340 | 84.03 | 1918.92 1311'7 1640 | 3381 39.29 1800 57 | 57| 29
celS | Al (S0,)0 | 259427 | 84.47 | 244403 | 17170 2018 | 52.28 44.09 1600 53 | 53| 10
S | AL(SO)O | 250027 | 93.77 | 244280 | 172.47| 2612 | 50.99 5156 1600 53 | 53| 10

Ct=a+h10°T- 107/, e

A 5a Bkl S -DiG* Ve Gl 4

(298.15k) | (298.15k) | (298.15k) (298.15k) K | s
a b C c
il | AL(SI0)O | 2587.77 | 9609 | 24410 | 170 | 3380 | 45.99 50.018 1500 53 | 53| 10
gy £ Ca?’A'z(Si O | 663634 | 2555 |e27ass| 07| THI8 ) 11430 | 12530 1000 53 | 53 | 49
oLl F%A'Z(Sio“) 5287.7 | 3071 | 495396 “°/° | 5088 | 14376 | 11527 1000 35 | 35| 29
e MgSA)'j(SiO“ 62865 | 2481 | 593052 01| BB 7705 113.27 1000 57 | 35| 35
sl | CaTi(Si0,)0 | 2601.40 | 1292 | 245084 17:3'7 2385 | 39.90 55.65 1670 57 | 57| 57
CaZM%(SiZ@ 387652 | 209.33 | 3679.00 | *0* | 4770 | 47.70 92.81 1700 57 | 57| 29
CaSiO, | 163477 | 8103 |1549.17 | 14| 1506 | 27.28 30.93 1400 53 | 53| 29




110.5

MNSIO; | 1319.35 | 1025 |124301| "0 | 1623 | 2577 35.158 1500 57 | 57| 18
PbSO; | 114570 | 100.62 | 1061.71 153'2 4058 | 5820 43.648 1000 29 | 29| 29
MgSIO; | 154484 | 67.77 |1457.94 | o7 | 1083 | 2627 31.27 1600 53 | 53| 29
CaMgSi,06 | 3203.26 | 143.09 | 3029.06 2211'2 3280 | 65.86 66.00 1600 49 | 49| 49
Mngc')S(A'S' 916152 | 407.2 | 8651.10 6081'7 1057'9 161.50 233.22 170 57 | 57| 29
518
FezA('DS(')“'S@ 8460.20 | 469.6 | 7971.49 615"0 111.0 | 156.52 232.08 1273 18 | 18| 18
18,
0 — - -5 .
Ct=a+h10°T- 107/, e
3 ga -OH S -DIG° Ve Syl daya
(298.15k) | (298.15k) | (298.15k) (298.15k) K | s
a b C e
NaAlS,Op | 3020.40 | 13347 | 2850.73 203'5 4778 | 49.66 60.4 1200 57 | 57| 29
CaMae(S0 | 123745 11619.8 | 7875 | 239.7
548.90 187,53 272.92 800 57 | 57| 49
11)2(0OH), 2 5 2 2
o 939 | 53082 | 1 : 54| 16092 264.46 903 10 | 10| 49
A'ZS'2)05(OH 4119.78 | 204.97 | 3799.60 30;"4 1272'1 90.04 99.52 1000 53 | 53 | 49
4
AlzS205(0H | 411547 | 197.06 | 3795.04 99.3 53 | 53

)4




Al,S,05(OH

| 4101.03 | 203.33 | 3780.36 99.4 53 | 53
4
s MQSéigolo)( 5800.51 | 261.42 | 5519.84 413'4 9029 | 107.11 136.25 1000 10 | 10| 10
2
s 3058 M93a§O5(O 436322 | 221.33 | 4035.60 3137'2 1312'2 73.55 107.15 1000 10 | 10| 10
4
4288
Cahl,(AlSi, 6 | 6841 | 117.36 133.8 848 49
Oy0)(OH), | 023961 26364 | 585483 | 4155 | 9460 | 12866 1000 53 |93 49
1
Ca Al 158.2
. 383.25 82.01 848 49
(AIS:0:)(O | 619363 | 202.74 | 561643 | sooo>| 4 | 520 140.33 o 53 | 53 | oo
H), 79.66
0 — - -5 .
Ct=a+h10°T- 107/, e
3 ga -OH S -DIG? Ve Syl daya
(298.15k) | (298.15k) | (298.15k) (298.15k) K | s
a b C e
CazA(g(HS')O“) 699112 | 295.88 | 6495.29 443'9 1095'4 113.57 136.52 730 53 | 53 | 49
3
CaFeAlAS | 61730 | 3146 | 608322 P13 | 6146 | 121.00 139.2 1100 53 | 35| 35
0,)5(OH) 9
CaAlS201( | 4g64.03 | 231.33 | 4508.73 | 2837 | 2199 | 4304 101.32 600 10 | 10| 10
OH),.H,0 1 9
Cu <K | MgoAI(AIS, | 8879.72 | 471.62 | 8231.56 | 670.3 | 189.0 | 16602 | 21154 1000 10 | 10| 10




010)(OH)§ 6 7
ey | NBAL(AISE | poa0 ool 577 85 | 555806 | 4076 | 1025 | 14067 132.53 1000 31 | 49| 49
010)(OH.)2 5 1
cugn | KALAISEO | g0 o0 | 087.70 | 560105 | 2081 | 1103 | 15644 140.71 1000 31 | 49| 49
1)) (OH); o | 7
ey K'\fgfgﬂ)sz'?’o 622086 | 3184 | 5845.05 | 420.95 | 12042 | 89.96 149.01 1000 31 | 49 | 49
— NaAlSi:Os | 393512 | 207.4 | 371L.73 | 258.15 | 58.16 | 62.80 100.07 1400 57 | 57| 49
NaA'ZS(')ZOG'H 3297.60 | 226.75 | 3077.20 | 109.97 | 2934 | 1251 97.1 600 31 | 31| 31
. 2774 | 2954 : 467 57
NaAISIO; | 2002.11 | 12435 | 1977.50 | 5570 | 2> _ 54.16 - 57 | 57| 2
KalSi:Os | 3975.01 | 214.20 | 3749.65 | 32°°7 | 1804 | 12529 108.72 1400 31 | 57 | 49
0 — - -5 .
Ct=a+h10°T- 107/, e
3 -CfH S -DIG? Ve Syl daya
R
(298.15k) | (298.15k) | (298.15k) (298.15k) K | s
a b C e
14;3 41 1302 21.64 955 57
e KaS,0; | 3038.65| 20020 | 2875.89 | ;o , 27567 oy 88.39 180 57 | 57 | o




264.8

o5l | CaAliS0p | 4227.83| 19920 | 400207 | “%° | 6190 | 64.60 100.79 1700 53 | 53 | 49

CaTiO; | 1660.63| 93.64 | 1575.24 1297 41 569 | 27.99 33.626 1530 57 | 57| 29
Cuiall FeTiO; | 123662 | 105.86 | 115008 | “'>° | 1866 | 20,04 31.69 1640 57 | 57| 29
cw3f | Fe(AlOy), |1966.48 | 106.27 | 1850.74 | 90.25 1171'6 i 40.75 1208 57 | 57 | 29
Jul | MQ(AIO), |229932| 8063 |2174.38| 57 | 2678 | 40.90 39.71 1800 57 | 57| 29
. A'ZSi“Cle(OH) 5642.02 | 239.42 | 5268.11 | oo 16:;"0 72308 | 12590 800 53 | 53 | 49




K ot o> 32 (OH1 ) LT 56 s ol 010 (39,587 ol i 1(5) Jgur

[CA{PN o el A jd Lad
b 3] & A e DHZ &
Ag S L 1235.1 961.9 11.297 55
Al S L 932 659 10.753 29
BI S L 544.5 271.5 10.878 29
Ca S @ S 716 443 3.89 38
Sw L 1115 842 35.73
Co S@) Sw) 700 427 0.452 55
Sa) St(a) 1043 770 0
Fe S(a) Sw 1185 912 0.900 55
S S 1667 1394 0.837
Hg L G 629.81 356.66 59.21 55
K S L 336.35 63.2 2.33 55
L G 1037 763.8 79.65
Mg S L 922 649 8.95 55
L G 1363 1090 126.57
Mn S Sw) 1000 727 2.24 29
Na S L 371.01 97.86 2.60 29
L G 1156 882.8 97.42
Pb S L 600.6 327.4 477 29
S 368.54 95.39 0.402 29
L 388.36 115.21 1.717
Sb S L 903.65 630.5 19.87 55
S S L 1690 1417 49.79 29
K °C DHT .o e
Sn S) L 505.12 232 7.03 55
S Sa) Sw 828 555 0.75 38
Sw L 1041 768 8.20
U Sa) Sw) 941 668 2.79 29
Zn S L 692.7 419.6 7.37 29
KCI S L 1043 770 25.52 29
NaCl S L 1073 800 28.66 29
Al,O3 S S 500 226.85 0 38
Cu,O S L 1516.7 1243.5 64.24 55




. S) Sw) 848 575 1.21
SO, Sw) L 1883 1610 8.53 29
Sa) S 376 102.8 3.62
Cu,S Sw) S 720 446.8 1.17 29
Sw L 1400 1126.8 12.845
Ste) So 211 137.8 2.29
FeS S S 598 324.8 0.51 38
Sw L 1463 1189.8 32.34
S 5 598 3248 051
FengssS s L 1423 1149.8 31.50 38
PbS S C 1387 1114 1757 29
SRS S C 821 548 23.43 29
S) S 830 557 0
CUFeS, Sy Sw 930 657 0 49
Sw L 1273 1000
S) Sw) 485 212 0
CusFes, Sw) S 540 267 0 49
S) Sw) 1079 806 18.79
BaCOs So S 1241 968 3.05 29
SrCO;3 S@) Sw) 1197 924 19.66 29
Fe,S 0, S L 1490 217 92.17 29
M 0,04 S L 2163 1890 : 29
. S) Sw) 1398 1125 -
CaSO; Sw) L 1813 1540 i 29
CaM o(S,00) S L 1664 1301 - 29
PbSIO; S L 1037 764 - 29
KAIS,Oq Sa) So 955 681.8 1.845 57
NaAIS O, Sa) Sw) 467 193.8 0 57
CaAl,S,0q S L 1823 1550 123.01 29
NaAlSi:Os S L 1301 1118 : 29




St slad g K @l azyo Gl b T slo Jolxo 5o (Jgare sl J9Sdg0 9 b (yg1 JuSid o131 (55 50(6) Jgur

£l
Jssde Osr :bfdﬁbo.-):wﬁh:
25 50 100 150 200 250 300 350
H,0 -237.15 -233.08 -225.17 -217.45 -209.92 -202.55 | -195.31 | -188.20
H 0 0 0 0 0 0 0 0
OH’ -157.28 -150.96 -137.55 -123.17 -107.66 -90.47 -70.16 -41.46
Na’ -261.90 -263.75 -267.67 -271.58 -275.76 -280.08 | -284.21 | -286.65
K* -282.49 -285.03 -289.92 -294.80 -299.75 -304.77 | -309.47 | -313.16
Ca™* -552.80 -553.61 -555.35 -557.26 -559.14 | -560.54 | -560.24 | -552.83
Mg~ -457.33 -456.58 -455.24 -454.10 -452.88 -51.01 | -446.97 | -434.04
Cl -131.27 -128.10 -120.90 -112.55 -102.91 -01.54 -77.04 -53.11
S04~ -744.37 -730.13 -699.63 -666.38 -630.16 | -590.10 | -543.22 | -475.74
HS 12.36 14.96 21.11 28.72 37.83 47.79 62.92 86.32
HCOs -586.86 -578.09 -559.82 -540.61 -52030 -498.47 | -473.83 | -440.60
F -281.70 -277.06 -267.00 -255.89 -243.50 -229.27 | -211.49 | -182.42
Mn** -228.06 -228.70 -230.24 -232.12 -234.08 -235.61 | -235.29 | -227.00
H,SiO,° -1307.76 -1295.44 -1270.79 -1246.29 | -1222.08 | -1198.17 | -1174.42 | -1150.25
NH," -79.40 -74.90 -66.04 -57.39 -48.91 -40.52 -32.01 -22.57
Cu’ 49.98 48.11 44.03 39.52 34.67 23.63 24.77 21.55
cu™ 65.55 65.54 65.43 65.20 65.07 65.99 68.19 79.31
Pb”™* -23.96 -26.11 -30.98 -36.59 -42.71 -48.91 -54.06 -53.24
zZn”* -147.26 -146.74 -145.89 -145.28 -144.67 -143.53 | -140.40 | -128.93
Fe* -90.04 -89.93 -89.70 -89.48 -89.04 -87.88 -84.56 -72.74
Fe’* -15.73 -13.01 -7.87 -2.93 2.30 8.78 19.20 45.33
Al -490.07 -486.13 -478.51 -471.05 -463.26 -454.07 | -440.66 | -410.52
NaOH? -418.04 -414.53 -407.35 -399.74 -391.97 | -383.70 | -373.48 | -356.88




KOH’ -437.10 -434.18 -427.69 -420.70 -413.28 | -405.08 | -394.79 | -37/8.28
CaOH" -716.61 -713.08 -706.12 -699.49 -693.12 | -686.73 | -6/8.31 | -661.95
MgOH" -627.23 -621.89 -611.28 -600.87 -590.50 | -579.63 | -566.03 | -541.71
FeOH" -273.00 -268.85 -260.63 -252.73 -245.13 | -237.59 | -227.98 | -210.15

Fe(OH),° -446.84 -437.95 -420.01 -402.46 -385.15 | -367.92 | -347.77 | -316.99
Fe(OH)s -612.79 -598.64 -569.80 -540.99 -512.02 | -482.61 | -448.65 | -399.67

FeOH** -240.42 -235.57 -226.96 -219.94 -214.53 | -210.70 | -205.64 | -192.55
Fe(OH)," -453.58 -445.95 -432.34 -421.37 -413.41 | -409.19 | -405.51 | -399.06
Fe(OH)3’ -654.24 -641.29 -616.67 -594.27 -574.47 | -557.81 | -539.91 | -514.86
Fe(OH), -841.20 -822.35 --785.31 -749.77 -715.98 | -684.12 | -648.37 | -598.91
Al(OH)** -698.49 -692.34 -679.83 -667.21 -654.41 | -641.57 | -628.59 | -601.30
Al(OH)," -904.67 -896.44 -879.99 -863.60 -847.28 | -831.05 | -814.74 | -796.12
Al(OH)J’ -1106.77 -1095.14 -1072.11 -1049.34 | -1026.83 | -1004.53 | -982.23 | -955.18
Al(OH)4 -1304.83 -1288.52 -1255.72 -1222.57 | -1189.00 | -1155.01 | -1120.18 | -1077.55

PbOH" -225.99 -224.16 -221.17 -219.28 -218.45 | -21854 | -217.76 | -211.50
ZnOH" -341.92 -339.47 -335.60 -333.47 -333.37 | -335.77 | -339.26 | -342.61
CuOH’ -143.26 -140.41 -134.90 -129.75 -124.96 | -120.42 | -114.86 | -105.36

CuOHCI -292.90 -286.94 -274.35 -261.01 -216.77 | -231.10 | -211.35 | -178.44
H,COy’ -623.12 -617.22 -605.79 -595.04 -585.26 | -557.06 | -570.13 | -565.50
COs” -527.91 -515.24 -487.72 -457.07 -422.50 | -382.20 | -333.59 | -261.65
NaHCO;’ -847.68 -841.46 -828.80 -815.58 -802.05 | -787.90 | -771.74 | -748.00
CaHCO;" -1146.68 -1139.89 -1126.14 -1112.27 | -1098.11 | -1063.22 | -1065.46 | -1036.43
MgHCO3" -1050.30 -1041.85 -1024.80 -1007.60 | -989.99 | -971.38 | -919.30 | -913.82
ZnHCO;" -742.11 -(34.24 -718.49 -702.84 -687.11 | -67/0.84 | -651.79 | -621.19
NaCOs -794.95 -785.73 -765.92 -743.87 -719.34 | -690.93 | -656.27 | -602.65
CaCO5° -1099.09 -1090.58 -1072.73 -1053.80 | -1033.35 | -1010.29 | -981.92 | -935.76
MgCOZ’ -1002.25 -991.14 -96/.78 -942.76 -915.44 | -884.22 | -845.7/8 | -783.88

HSO,4 -755.50 -744.23 -720.79 -696.27 -670.93 | -644.97 | -616.35 | -5/8.42
NaSO4 -1010.26 -1010.26 -974.56 948.06 -919.57 | -888.42 | -851.60 | -796.18




CasO,” | -1310.36 -1310.36 -1274.55 -1248.75 | -1221.33 | -1191.64 | -1156.07 | -1099.97
MgSO.’ | -1214.54 -1214.54 -1175.78 -1148.39 | -1119.70 | -1084.88 | -1046.57 | -986.92
FeCl* -222.10 --222.10 -215.91 21141 | -206.31 | -200.22 | -190.75 | -168.53
FeCI?* -157.21 -157.21 -145.65 -138.15 | -130.52 | -122.00 | -109.24 | -78.79
PbCI” -163.21 -163.21 -165.20 -167.11 | -169.37 | -171.69 | -172.07 | -173.03
PbCI° -298.29 -298.29 -293.17 -289.55 | -285.68 | -281.17 | -272.95 | -249.54
PoCly -427.21 -427.21 -413.45 -402.97 | -391.33 | -377.86 | -358.28 | -315.99
PbCl,> -557.33 -557.33 -528.53 -505.63 | -479.27 | -447.84 | -405.23 | -325.23
H,S° -27.70 -27.70 -27.25 -26.77 2630 | -26.12 | -2639 | -26.30
H:SiO, | -1251.68 -1251.68 -1205.81 -1174.32 | -1142.11 | -1108.61 | -1073.36 | -1031.45
cucl® -96.12 -96.12 -94.54 -93.17 -91.46 | -89.09 | -84.63 | -72.27
CuCly -243.82 -243.82 -233.39 22499 | -21528 | -203.67 | -187.48 | -155.65
CuClg® -371.26 -371.26 -350.04 -332.92 | -31311 | -289.52 | -258.05 | -201.03

G ol Jao ooy B Jio jLidif U oo g gladl cdls o ,La8P {50} (T elaisl bl jo OF (olesi(7) Joua

t,°C P f \Y; t,’C P f \Y;
5 0.009 0.0087 18.0175 130 2.701 2.6216 19.2710
10 0.012 0.0123 18.0217 135 3.130 3.0295 19.3599
15 0.017 0.0171 18.0318 140 3.613 3.4861 19.4519
20 0.023 0.0234 18.0474 145 4.154 3.9955 19.5470

&b




25 0.032 0.0317 18.0681 150 4.758 4.5615 19.6455
30 0.042 0.0424 18.0934 155 5.431 5.1878 19.7473
35 0.056 0.0562 18.1230 160 6.178 5.8788 19.8525
40 0.074 0.0737 18.1564 165 7.004 6.6388 19.9613
45 0.096 0.0975 18.1935 170 7.916 7.4720 20.0738
50 0.123 0.1231 18.2340 175 8.920 8.3819 20.1901
55 0.158 0.1568 18.2777 180 10.021 9.3742 20.3104
60 0.199 0.1984 18.3245 185 11.226 10.4516 20.4347
65 0.250 0.2487 18.3542 190 12.543 11.6189 20.5634
70 0.312 0.3098 18.4267 195 13.978 12.8806 20.6966
75 0.386 0.3829 18.4820 200 15.537 14.2406 20.8344
80 0.474 0.4697 18.5400 225 25.476 22.6454 21.6039
85 0.578 0.5721 18.6008 250 39.728 34.0550 22.5416
90 0.701 0.6932 18.6642 275 59.415 48.8462 23.7224
95 0.845 0.8344 18.7302 300 85.805 67.2733 25.2858
100 1.013 0.9970 18.7991 325 120.387 89.4572 27.5307
105 1.208 1.1865 18.8707 350 165.125 115.4150 31.3508
110 1.433 1.4041 18.9450

115 1.691 1.6533 19.0222

120 1.985 1.9371 191022

125 2.321 2.2584 190.1851

{503} 5. (o5 359 .0 gl s 1 O sl a5 Li(8) Jgu

Db S e p JLSE

ToC 05 1 2 3 4 5 6

200 0.0366 0.0236 0.019 0.020 0.024 0.030 0.038

250 0.0859 0.0546 0.043 0.045 0.051 0.062 0.077

300 0.1659 0.1050 0.082 0.083 0.092 0.109 0.132

350 0.2763 0.1752 0.135 0.135 0.148 0.171 0.203

400 0.4083 0.2622 0.202 0.199 0.216 0.245 0.287

450 0.5416 0.3594 0.278 0.273 0.293 0.329 0.380

500 0.6481 0.4586 0.361 0.353 0.376 0.418 0.478




550 0.7259 0.5528 0.445 0.435 0.461 0.510 0.577
600 0.7848 0.6358 0.527 0.517 0.546 0.600 0.675
700 0.8646 0.7633 0.673 0.668 0.704 0.767 0.853
800 0.9137 0.8487 0.789 0.795 0.839 0.91 1.004
(b 5 o 228} (ko) TcO, 1(9) Jgum
T,K 05 1 2 3 4 5 6
400 0.55 0.60 1.10 2.31 5.09 11.39 25.50
450 0.70 0.76 1.28 2.59 5.20 10.78 22.20
500 0.81 0.90 1.47 2.73 5.24 10.11 19.50
550 0.90 1.01 1.60 2.84 5.16 9.45 17.25
600 0.96 1.09 1.69 2.87 5.01 8.77 15.30
650 1.00 1.15 1.74 2.87 4.82 8.13 13.67
700 1.04 1.19 1.78 2.84 4.63 7.58 12.30
800 1.08 1.24 1.80 2.76 4.26 6.61 10.19
900 1.10 1.27 1.80 2.65 3.9 5.86 8.67
1000 1.11 1.28 1.78 2.54 3.67 5.28 7.56
1100 1.11 1.28 1.75 2.44 3.44 4.82 6.71
1200 1.11 1.28 1.72 2.36 3.24 4.44 6.05
{47} om/ | o 9 b O glaisl )l jLid g W)l a3 50 coms pw B (yg1 Jo0 px>(10) Jou
t,°C 0 25 50 75 100 125 150 175 200 225 250
CI 215 235 24.0 24.0 24.0 23.0 22.0 19.5 16.0 11 5
HCOg3 - 305 31.1 315 31.7 30.8 29.7 28.0 25.2 22 16
HS - 264 271 275 27.8 26.2 24.6 22.0 18.1 13 6




SO,” |205| 254 27.5 27.5 26.7 24.2 20.5 14.7 8.0 -2 -14
F - 4.8 4.8 45 4.0 2.5 0.5 -1.9 -5.8 -10 -17
Na’ -84 | -6.9 -5.8 -5.8 -1.2 -8.0 -9.6 -12.0 -15.6 -21 -29
K* 1.9 34 3.7 35 1.9 0.5 -15 -4.7 -8.2 -13 -19
M g2+ - -31.4 -32.9 -35.0 -39.0 -43.8 -50.6 -59 -68 -80 -94
30.3
Ca* - -30.30 -30.4 -32.5 -36.0 -40.7 -47.0 -53 -62 -12 -84
29.2
St - -30.0 -29.0 -30.0 -33.0 -37.6 -43.7 -50.5 -59 -70 -83
Ba** - -21.1 -20.2 -20.9 -24.0 -28.3 -33.5 -40.0 -48.0 -58 -69
H* 50| -5.7 -6.0 -6.6 -8.0 -8.9 -10.8 -12.5 -15.5 -19 -23
H,S - 35.7 36.8 37.8 384 38.7 39.1 394 39.3 39.8 40
{50} s 1551 gl Hly 5L b calizko glaled 4o b T o Sy KUl 60 ol : (12) Jgux
t°C € t°C € t,°C € t°C € t,°C e
5| 85.86 55| 68.36 105| 54.19 155 | 42.89 225 | 30.58
10| 83.97 60| 66.79 110 | 52.94 160 | 41.89 250 | 26.87
15| 8210 65| 65.26 115 51.73 165 | 40.91 275 | 23.38
20| 80.27 70| 63.77 120 | 50.53 170 | 39.96 300 | 19.99
25| 78.47 75| 62.30 125 | 49.37 175 | 39.02 325 | 16.58
30| 76.70 80| 60.87 130 | 48.23 180 | 38.10 350 | 12.87
35| 74.96 85| 59.48 135 4711 185 | 37.20
40| 73.26 90| 58.11 140 | 46.02 190 | 36.32




45] 71.59 95| 56.77 145] 44.96 195| 35.45
50| 69.96 100 | 55.47 150 | 43.91 200 | 34.60
{23} b uSneS (5 50 555 30 S ol glad 9 b (g1 (diny iy 55 g2 1(13) 9o
Q9 g O82 g O82 g O82 g
0% 1.32 Al 0.57 OH" 1.40 M 0O, 2.54
F 1.33 Fe™ 0.83 HS 1.95 WO~ 257
S 0.29 Fe** 0.67 HF, 1.55 PO~ 2.38
S 1.74 S+ 0.39 NO3 1.89 SOt 2.40
Cl 1.81 Cu+ 0.96 CO5” 1.85 NH," 1.43
Na’ 0.98 Ag’ 1.13 HCOs 1.63 HSO, 2.06
K* 1.33 Au’ 1.37 ClO, 2.36
Mg™ 0.78 Mn** 0.91 S0~ 2.30
ca’* 1.06 Zn** 0.83 CrO4~ 2.40
{51}l Lol b ;La g Lo byl 5 b JY g0 Golidie 50 JS98 5l Wolre sl yol,4:(15) Jgurr
t°c A B.108 t°c A B.108
5 0.4943 0.3254 130 0.6507 0.3487
10 0.4976 0.3261 135 0.6601 0.3498
15 0.5012 0.3268 140 0.6697 0.3510
20 0.5050 0.3275 145 0.6796 0.3521
25 0.5092 0.3283 150 0.6898 0.3533
30 0.5135 0.3291 155 0.7003 0.3545
35 0.5182 0.3299 160 0.7111 0.3556
40 0.5231 0.3307 165 0.7222 0.3568
45 0.5282 0.3316 170 0.7336 0.3580
50 0.5336 0.3325 175 0.7454 0.3592




55 0.5392 0.3334 180 0.7575 0.3602
60 0.5450 0.3343 185 0.7700 0.3617
65 0.5511 0.3352 190 0.7829 0.3629
70 0.5574 0.3362 195 0.7962 0.3642
75 0.5639 0.3371 200 0.8099 0.3655
80 0.5706 0.3381 225 0.8860 0.3721
85 0.5776 0.3391 250 0.9785 0.3792
90 0.5848 0.3401 275 1.0960 0.3871
95 0.5922 0.3411 300 1.2555 0.3965
100 0.5998 0.3422 325 1.4943 0.4085
105 0.6077 0.3432 350 1.9252 0.4256
110 0.6158 0.3443

115 0.6242 0.3454

120 0.6328 0.3465

125 0.6416 0.3476







