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P204 )

110036
NaZSO4 P204 + Irlz S()4 3 +n ’(:SHIS + NaZSO4 + H2O 278.15
~303.15K 0.1~2.0 mol kg™ ! pH .
EXCEL K’ logK"= —26.3+4.87x%
10° T+4.77x10*T
P204
0642 A
P204 - 2-
IIl2 SO4 3 H2804
! P204 98.5% Na,SO, 99% .
SR P204 A. R. p=10.702 x 10°
. kg m’ A.R.
P204 .
In, SOy ;3 a=1.0x10"3 mol kg
H,SO, c=0.03 mol kg
.P204 Il £=0.02 mol kg. Na, SO,
! I.
In*" aq +3H,A, org ==In HA, ; org +
3H" aq 1 10 mL 10 mL
1 aq  org . 1S min
KO 15 min . pHS-
logK?=logm In HA, 3 —logm In’" 3C pH 722
~3logm HyA, —3pH I’
+10g Y In HA2 3 7 H2A2 . 3 4
—logy In** 2 .
o) i y ; m In HA, 3 = a—m I®" 2 o 3
m®=1 mol kg. m WAy =f=6X a—m In*" 2 » 4
1 2
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2.1 T K I I . In*"
4 4 _ mol kg™! mol kg™! p pmol kg ™!
5 H' Na' HSO;
0.1 0.1063  1.49 9.94
SOiT It 0.2 0.1987  1.60  8.54
HSO; =H* + SO s 0.4 0.3820 1.72 6.87
0.5 0.4797  1.77 5.38
0.6 0.5775 1.8l 4.89
m ]_[Jr m S()j Y].f Yg()i 0.8 0.7792 1.88 4.71
K,= o — 6 288.15 1.0 0.9785  1.90 4.33
> o 1.2 1.1774  1.94 3.35
278.15~303. 15K K, 1.4 1.3932  1.96 2.89
5 1.5 1.4900  1.97 2.8
Ko 16012252 7 7 FEE AT
2.0
mso; + msg =3a+ctd 8 0.1 0.1035  1.47 12.1
0.2 0.1918  1.59 10.5
8 d 0.4 0.3700 1.72  17.76
6 ~ 8 0.5 0.4665 1.73  8.95
0.6 0.5608  1.81 7.44
o . - 7 0.8 0.7591  1.87 5.71
[=0.52mZ7=0.5 m In"" +mpso, 293.15 1.0 0.9592  1.90 3.89
thmsg +2d+m H 9 1.2 1.1595  1.94  3.79
) 1.4 1.3733  1.96 3.19
[ 1 1.5 1.4728  1.98  4.21
1.6 1.5754  1.99 3.69
1 I pH I 1.8 1.7814 2.0l 3.35
Table 1 Values of In®* pH and effective ionic strengths I’ 2.0 1.9879 2.03 2.40
0.1 0.1007  1.47 17.9
, —
T e et M SIS
0.1 0.1137° 1.5 7.00 0.5 0.4510 178 8.53
0.2 0.2126 162 6.26 0.6 0.5460  1.81  8.64
0.4 0.4054 165 5.9 0.8 0.7393  1.87  6.91
0.5 0.5014 = 1.76 5.28 298.15 1.0 0.9401  1.90  5.19
0.6 0.6017° 1.80 4.1 1.2 11348 1.94  6.46
0.8 0.8028  1.85 3.73 L4 13517 1.9  5.70
278.15 1.0 1.0062  1.89 3.37 15 L4516 1.98 389
I.2 L2134 195 3.49 1.6 15543 1.99  3.90
1.4 14257 197 1.67 1.8 1.7607  2.01  3.57
1.5 1.5238 2,00 1.58 2.0 1.9678  2.03  2.37
1.6 1.6295 2.0l 1.67 o1 00989 149 7
I.8 0.2 0.1807 1.55  14.2
2.0 0.4 0.3454  1.64 10.7
0.1 0.1097  1.50  7.44 0.5 0.4314 176 9.8l
0.2 0.2061  1.61 7.34 0.6 0.5245 178  9.05
0.4 0.3955  1.74 5.78 0.8 0.7178  1.85 7.94
0.5 0.4946  1.78 4.79 303.15 1.0 0.9114  1.90 6.47
0.6 0.5929 1.8l 4.23 12 11148 1.91 5 o1
0.8 0.7933  1.86 3.17 1.4 1.3219  1.91 4.64
283.15 1.0 0.9975  1.90 3.10 15 La00 197 433
1.2 1.1943  1.94 2.8 L6 15046 198  3.66
1.4 L4111 1.96 2.2 L8 L7314 2.0 334
1.5 1.5078 - 1.97 2.23 2.0 1.9392  2.03 3.18
1.6 1.6146  2.00  2.50
1.8 1.8186  2.02 2.22
2.0
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2.2 logK’
K" 2 . 11 EXCEL
0.035
Vi Ha, | logK?= —26.3+4.87x10° T+4.77x10° 2T
KQA . THY YT 13
Debye — Hiickel 12 A Ay As
~Z’AV T ,
logy In’* —1+Baoj;p+bl 4~ 17
AT , AGm"=—R Inl0 A T+A, +A;T? 14
=—————+p] 10
1+Ba’V T AHM" =R Inl0 A;T?—A, 15
10 o A B Debye- ASm'=R Inl0 A, +2A;T 16
Hiickel . 2 10 A,CPm?=RIn10 2A; T 17
10gK0 logK/ 14 ~ 17 R
logK =logm In HA, ; —logm In*" 3.
—3logm H,A, —3pH
L 9AVT 3
1+Ba" «/T’p Table 3 Thermodynamic values of extracting process
=logK" + oI’ 11 A,Gm’ A,Sm’ A, H! A,CPm
11 logK/ . K k} mol ! m} mol ! kF mol ! m} mol !
11 logk” I 6 278.15 —23.9 4.29 -22.7 507
logKO b 2. 283.15 —24.0 13.4 -20.2 517
288.15 —24.1 22.5 -17.6 526
293.15 -24.2 31.7 -14.9 535
2 298.15 —24.4 40.8 -12.2 544
Table 2 Standard extraction equilibrium constants K° at var- 303.15  —24.6 49 9 ~9.49 553

ious temperatures

T K logK" bx10° a® nm P 3 P204
278.15 4.4837 -2.92 5.2 AH'<0 .
283.15 4.4454 -2.70 5.2 logK®
288.15 4.3672 -2.95 5.2 27815 —
293.15 4.2927 3.38 5.2 303.15 K
298.15 4.2784 0.64 5.2
303.15 4.2439 3.13 5.2
1 . M .
logK" 1988.239.
2 . - M .
2" logK’ I’ 6 1985.
a’ 2. 3 . M .
Debye — Hiickel 1985.
4 . 1
J. 1992 9 5 94-97.

5 Pitzer KS Roy R N Silvester L F et al. Thermody-
namics of electidyte V[. Sulfuric acid J .] Am Chem Soc
1977 99 4930.

6 .D,EHDTPA
logK=A,+A, T+AT 12 ] . 2003 27 3 343 - 346.

2.3
logK"



15 1 P204 7

Study on thermodynamics of solvent extraction of indium with P204

LIU Xing-zhi FANG Da-wei LI Jun GUAN Ying-xun WANG Lu-ning
Institute of Chemical Science and Engineering Liaoning University Shenyang 110036 China

Abstract The equilibrium molalities of In*" and pH in the aqueous phase were measured at ionic strengths from
0.1 to 2.0 mol kg at temperatures from 278.15 K to 303. 15 K with Na,SO, as supporting electrolyte. The

standard equilibrium constants K at various temperatures were calculated on EXCEL by means of straight-line
extrapolation. The empirical formula were obtained logK?= —26.3+4.87x10° T+4.77x10 2>T. And the

other thermodynamic quantities for the extraction process were calculated.
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