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Effects of water in organic solvents on the synergistic extraction of
zinc (II) with pivaloyltrifluoroacetone and 1,10-phenanthroline
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From the extraction data of zinc(II) with pivaloyltrifluoroacetone (1,1,1-trifluoro-5,5-dimethyl-
2,4-hexanedion, PTA) and/or 1,10-phenanthroline (phen), the formation constants of
Zn(PTA), adduct with phen (El =[Zn (PTA)Q'phen]o[Zn(PTA)g]o_l[phen]o_l) were determined
in chloroform, carbon tetrachloride, and hexane. When the adduct formation constants were
plotted against the concentration of water saturated into the organic solvents, a straight line hav-
ing a slope of — 2 was obtained. This suggests that the equilibrium of the adduct formation can
be described as

7n (PTA)Q' QHQO(O) + phen(o) = Zn(PTA)Q‘phen(o) + 2H20(o),
and also that the saturated solubility of water can be employed as [H:O], in the adduct forma-
tion constants, K (K= [Zn(PTA)g'phen]o[HgO]f[Zn(PTA)Q'QHQO]O‘I[phen];]). From these
results, the equilibrium was explained stoichiometrically, and it was elucidated that the differ-
ence in the synergistic extraction among organic solvents is caused by water molecules in the sol-
vents, not by the difference in activity or the different polarities of the organic solvents.

Keywords : zinc(Il) chelate; synergistic extraction; 1,10—phenanthroline; adduct formation con-
stants; water in organic solvents.
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Fig. 2 Distribution ratio of zinc(Il) as a function of
PTA anion concentration, when Zn" is extracted with
0.1 M PTA into chloroform (QO), carbon tetrachloride
(&), or hexane(A) at pGy 4.1~ 5.8
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Fig. 3 Distribution ratio of zinc(II) as a function of
total phen concentration, when Zn" is extracted with
0.1 M PTA and phen at various concentration into
chloroform (QO), carbon tetrachloride (&), or hexa-
ne (M), at pCa 3.5
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Fig. 4 Distribution ratio of zinc(II) enhanced by the
formation of the adduct as a function of phen concen-
tration in organic phase, when zinc(II) is extracted
with 0.1 M PTA and various amounts of phen into
chloroform (Q), carbon tetrachloride (4), or hexa-
ne(4) at pGy 3.5
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The extraction and adduct formation con-
stants of zinc(II) in 0.1 M NaClO. into
organic solvents containing 0.1 M PTA (HA)
in the presence and the absence of phen

Table 1

(B) at 298 K
Water solubility” /M log Kex log B
CHCl; (7.2%0.2)x10? 9.65 = 0.05 8.56 = 0.0
CCL (85+0.3)x107° 8.97 % 0.0, 10.30 %= 0.04
CeHis  (3.8=04)%x107° 8.2, + 0.0, 11.0, = 0.05

a) Taken from Ref. 10.  Ku = [ZnAs]o/{Zn* ][A"]*
Bi = [ZnAs*Blo/[ZnAs][Bl,
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Fig. 5 Relation between B; and the water content sat-
urated in the pure organic solvents as their logarithmic
values

chloroform (O), carbon tetrachloride (&), or hexa-
ne (&)
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