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Study on Mechanism of Extracting Cadmium with BEHDTPA-TOA by
Extreme Hypothesis/Correction Method
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Abstract In extracting cadmium from aqueous solution of sulfate with bis(2-ethylhexyl)dithiophosphoric
acid-trioctylamine in heptane, a reduction in pH could cause the decrease of extraction rate, then its increase.
There were the transitions among several mechanisms in the extraction. On the basis of an extreme hypothe-
sis, the effects of three mechanisms on extraction were discussed separately, with a preliminary equation of
the extraction got. The action of such three mechanisms changing with pH was analyzed, and the rough and
preliminary equation was corrected into a comparatively precise equation. The complex relationship among
the three extraction mechanisms could be revealed by the mechanism contribution curves with a direct vision
method. In certain pH ranges, the three mechanisms affected extraction result by the overlapping ways. The
extreme hypothesis can be described below: in the system of several mechanisms, it could be considered ex-
tremely that under some conditions a certain mechanism takes key effect and others can be neglected.
Keywords extreme hypothesis; correction; mechanism; solvent extraction;
bis(2-ethylhexyl)dithiophosphoric acid-trioctylamine; cadmium
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Figure 1 Extracting cadmium with BEHDTPA-TOA
Organic phase: BEHDTPA (0.025 mol/L)-TOA (0.025 mol/L) heptane aque-
ous phase: [CdSO4]=0.0025 mol/L, [Na;SO4]=0.5 mol/L, T=25 °C, phase
ratio (o/w)=0.5

9z b, TOA & 1] LL(BH),SO, JE R AE4E, SEWLH
etk

h A LER S, BEAT U0 R R B
2.2 tRim{Rig & LA

B fEZHLEE R FR T, a bl A 7 —
SENE LT SN 32 TV F i LA AL ) 25

W MR e, LB (D)X AR ook, HLEE
(L)% P 7 R X n h

[CdA,[BHA],[BI)[H' T
[Cd* ][BHAT,

1

(€)

e HABHLERIN, AR KA HR S A HLAR
LR, PR (D B WT & MR FE I [B] o) ([Blo)=
2[CdA,*BHA]). A THENIL() K Ky, (HIFHRWY]
K, B pH 286 (WF 1 1) In K)). e pH BFHLEL(1)N
B EEAEM, MW InkK,=—7.45(0FK 1;
—7AIH(=7.51) _

5 —7.45), M| K;=0.00058.

1, [CAALBHAL, _ 0.00058[BHAT, _
[Cd*] [BI,)[H P
0.00058[BHAT,)
4[CdA, BHAJ,[H' P 4)

M@ E B Dy, PR Dy SN AR E, HLgh
R T 1 b, B 1R, FLER) R A pH %
(ISSESERIES 2T



1108 2 4

Eibd Vol. 64, 2006

R 1 FHpH X Ky, Ky 1 K3 IH 30
Table 1 Effect of pH on K, K and K3

pH In K, In K, In K3
0.2 —0.14 1.70 5.69
0.75 —4.77 2.00 4.01
1.22 —6.71 4.53 4.28
22 —7.41 12.79 7.18
3.27 —17.51 22.59 11.50
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Figure 3 Contribution of the three mechanisms to extraction
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