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Table 1 Experimental Data of Distribution Equivalence in the Extraction
of Cobalt with 100% P507 (25°C)

Kk #M 4 4 HF N o# &8 2%

Component in Aqueous Phase Components in Organic Phase

mg, Mygsng % 103 pHex) X Xgq X3
0.02506 1.691 2.86 0.3825 0.6923 0.0122
0.03656 1,242 3.00 0.4038 0,5669 0.0293
0.04877 1,152 3.20 0,4287 0.5040 0.0673
0.06028 0,807 3.37 0.4582 0.4285 0.1123
0.08596 0.776 3.38 0,4804 0.3736 0.1460
0.2343 1.522 3.16 0.4719 0.3862 0.1329

0.2726 1,477 3.20 0.4876 0,3302 0.1722
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Table 2 Calculated Results of Concentrations and Activity Coefficients of Various
Tons in the Mixed Electrolytes H,50,-CoS0, Solution
The Comparison of the Experimental Data with the Calulated Values of pH

Mg,  Mpysos X102 myx102 mgo, Yeo  THso, H Y0, vh/vco PHeen PH(can)

0.02606 0.1356 0.2077 0.0254 0.2870 0.8068 10,7530 0.2062 1,809 2,86 2.817
0.08656 0.1110 0.1373 0.0387 0.2548 0.7802 0.7192 0.2542 2,030 3.00 3.006
0.04877 0.1106 0.1197 0.0488 10,2246 0.7780 10,6907 0.2240 2,124 3.20 3.083
0,06028 0.0813 0.0802 0.0603 0.2038 0.7687 0.6684 0.2083 2,192 3.37 3.271
0.08596 10,0835 0.0717 0.0858 0.1718 0.7579 0.6281 0.1716 2,305 3.38 3,346
0.23438 0.1842 0.1208 0.2340 0.1015 0.7517 0.5106 0.1012 2,570 3.15 3.212
0.2726  0.1804 0.1160 -  0.2723 10,0933 0.7567 -0.4924° -0,0931 2.600 3.20 8.247

PHH*‘{IPH (ex) QPHHUﬂ‘#{IPH (ex)) ﬂ*ﬁﬁ”ﬁgapﬁ =0,018
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Table 8 Results of Exiracting Co2*with P507 by the Improved $-H Modél, The Comparison.

of the Experimental Data of Activity Cofficients and Equilibrium Constants with th=i
Calculated Values

K.ty K
X fiten f1tcan) X2 faten) fateoy Xa faten fatenr: ‘X.;a::" xalail'sal)

0.4976 1.088 1,97¢ 0.2302 1.612 1. 542 0.172z 1.077 .023 1,299 1,347
0.4804 2,276 2.05% 0.3758 1.470 .41 0.1460 1,166 .102 1,288 1,334
0.4:19 2,008 AL 0.3952 1,417 1,353 0.1328 1,234 153 1,299 1.330
0.4582 3.178 2,167 0.4295 1,330 1.273 0.1123 1,336 .252 1.298 1,329
0.4287 3.324 2,334 0.5040 1.183 1.135 0.0673 1.536 .579 2.946 1,881
0.4038 2.470 2,493 0,5669 1.114 1,053 0.0293 1.956 .042 1.346 1,571
0.3925 2,643 2,671 0.5953 1.087 1,026 0.0122 2,212 .332 1.348 1.680
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THERMODYNAMICS OF SOLVENT EXTRACTION OF METALS(V)
EHEHPA-CoSO4 System

Li Yigui, Li Jiding, Lu Jiufang, Bao Tiezhu, Teng Teng
(Department of Chemistry and Chemical Enginééring Qlnghua University, Beijing)
ABSTRACT
The previoug:papers of the guthors (175 have showa that with modern thegries
of *solutioh- the éxtraction’ eQu_iltb"ﬁum }(imibqﬁoq’» can” be caldulated Hg:.the ther~

modynamic models.
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If the ion-association and dissociation equilibrium do not occur in the aqueous
phase, it is suitable to use Pitzer ’s equation for the activity coefficients of the
single electrolyte and to use Frank-Thomson diffuse lattice theory for the activity
coefficients of the mixed electrolytes.

In this systein” cubglt CIY i oitrnctad from sulyhurlc;aeld -and cobalt sulph-
ate solution at 25,040, 2°c hy (z—ethyl hexyl) phosphomc acid-mono- (2-ethyl-
hexyl) ester (EHEHPA) fBecs,use 'the lqueous plia.aa centams sulphuric acid and
cobalt sulphate, it is a ‘mixed electrolyte solution with dissociation equilibrium.
Some assumptions are in need, From Pitzer’s general equation, the zxcess Gibbs

energy can be expressed as follows,
Gll
2 RT =f(D +Z‘Z.‘/'L, ;(Om m; +.‘..‘.Z.Z.',u“ ymym, = f(D) +2£‘Z‘m,m,[B“

"'(‘:'m ‘)L‘-‘ 2 A2 m M, IJad' +Zma¢oe' |/Z]+22m m,, Esll'

8 1

+"me‘Jola'/2:|

where subscripts ¢ and ¢/ refer tothe cations, while a and a’ refer to the anions.
Some assumptions and approximations have been made in this paper. The
simple expression of the activity coefficient for a cation M in a mixed electrolyte

solution is obtained.
Lapu=g2if ) + 22 m, [By, + (Em2)Cy,) + Z2m ,m, [2B., +2,C.. )
The formula for the osmeotic coefficient of ‘a mixed electrolyte solution is;
¢-1=2@m) GO M- O] + ZEm,m.[B,, +1B., +2Cm)C., ]}

The relationships for the H,S0,-CoSO, aqueous solution at the extraction
equilibrium are as follows,

My 50 tMg,=My5o +M,
2 4 4 4

my +2mg, =mnso‘ +2mgg,
4

mym so‘?'u?su
L]

A — = ] | =4
muso‘?nsq‘ Ll

Combining these equations with the simplified Pitzer’s expression the activity
coefficent and equilibrium concentrations for all ions and the osmotic. coefficient
can be calculated by computer. The mean relative deviation . between the experi-
mental and calculated pH values is 0,018. Our calculated results show that the
simplified Pitzer’s equations work very well for the metal-extraction system with
dissociation equilibrium in the aqueous phase.

Far ‘the organic phase of EHEHPA-CoSO, extraction system, the - improved
Scatchard-Hildebrand model is also applicable to calculate the activity coefficients

of all compounds in organic phase.
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