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In the previous work, it was found that the extraction rate of Ni** with 2—ethylhexanal oxime (abbreviated as
EHO) from wasted FeCl; etching solution was extremely slow. This is because the substitution reaction of the
hydrated Ni** ions, Ni(H20)62+ with the extractant is a rate determining step.

In order to improve the extraction rate of Ni2', the extraction rate was investigated by adding D2EHPA or
TBP as a second extractant to the main extractant EHO. The big enhancement of Ni2* extraction rate is found when
the second extractants, D2EHPA or TBP, are added in a small amount to EHO. As an example, the addition of
0.1mol/dm® D2EHPA and TBP results in 18 and 30 times enhancement of Ni2* extraction. The extraction rate equa-
tion for Ni*" is induced so as to be a reversible reaction. Then, the apparent rate constants for forward and backward
reactions were calculated according to the induced rate equation. The forward extraction rate is proportional to the
Ist order of Ni2™ concentration, TBP concentration and EHO concentration, while the backward extraction rate is

proportional to the Ist order of Ni?* concentration, which is written as,
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The above extraction rate expression is reasonably explained by imaging the following elementary reactions and
assuming the second reaction to be a rate determining step,

a

Ni(H,0)," +TBP,, = Ni(H,0),"" + TBP,,

Ni(H,0);"" « TBP,+EHO,, - Ni(H,0),”" « EHO,,+TBP,,
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Table 1 Composition of artificial wasted etching solution ([H*]=0.17mol/dm?).

Element Cu Ni Fe Cr
Concentration
0
[e/dm’] 2.40 21.0 150 33
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Fig. 1 Extraction of various metal ions with 0.1mol/dm® EHO
from hydrochloric acid solution.
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Fig. 2 Extraction rate of metal ions with 1.5mol/dm® EHO.
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Fig. 3 Effect of 0.1mol/dm® D2EHPA on extraction rate of
metal ions with 1.5mol/dm? EHO.
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Fig. 4 Effect of D2EHPA on extraction rate of NiZ* with 1.5mol/
dm® EHO.
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Fig. 5 First order rate expression for the forward reaction of NiZ*in
the presence of D2EHPA.
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Table 2 Effect of D2EHPA on the extraction rate of Ni2" with
1.5smol/dm* EHO.

Dz[]fnlgﬁg’]“"' ke ke/ k®
0 7.0x10% -
0.01 2.1X10? 3.0
0.05 3.7x10? 5.3
0.10 1.3%10?! 19
0.50 4.0%10? 57

k¢ indicates the extraction rate constant in the absence of D2EHPA.
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Fig. 6 Effect of TBP on extraction rate of NiZ*" with 1.5mol/dm> EHO.
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Fig. 7 First order rate expression for the forward reaction of Ni%* in
the presence of TBP.

Table 3 Effect of TBP on the extraction and stripping rates of
Ni?" with 1.5mol/dm’ EHO.

TBP conc.

[mol/dm’] ke kel ke
0 7.0x10° -
0.01 12%10? 1.7
0.05 6.0x107 8.6
0.10 2.1x10?! 30
0.50 7.1%10" 101

k¢ indicates the extraction rate constant in the absence of TBP.

TBP conc.

mol/dm’] ko Ky / ke
0 3.8%10? -
0.10 6.2%107? 1.6
0.50 7.2x10? 19

ks indicates the stripping constant in the absence of TBP.
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Fig. 8 Dependence of kron the TBP and EHO concentrations.
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