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Solvent Extraction of divalent metal ions
with N-Alkylcarbonyl-N-phenylhydroxylamine

Kiyoshi Fujii and Yayoi OKupa

2 B

BEBTNVFNVANKNWELRZEA LR, 3EON-TLFLMANLKRZL-N-7 =)Lk Fu
¥YWVT73Iv (RPHA) AL, KBKED ISV (D), =v4 v (D), 88 (D) &4 4
v OIURILRFANDBEMEZ TV, TUXVESHHBESHICRIFIHRICOVTRE LIz, 20
R, TVXVENTRTHRE, BHOTLVINVEOHFEICERT 2EMTFES LOERRERIC
FBHUFEEL, RURTEEOTNVIFIVEELEA 4+ v &EOBRENHAEIERIC L A 8EEREKD
D 2BENH B EDbDr 12,

Abstract

Several N-alkylcarbonylsubstituted N-phenylhydroxylamine (RPHA) were synthesized and use in
divalent metals extraction. They were N—octanoyl-, N-(2-hexyldecanoyl)-, and N~(2, 2-dimethyl-
propanoyl)-N—phenylhdroxylamines. The distribution ratio for the metal ions between carbontetra-
chloride and aqueous phase were examined as a function of pH or RPHA concentration. The condition-
al extraction constants and the form of extracted species were evaluated. It was found that the alkyl
group affect to the exraction by at least two different ways. The first effect is a steric hinderance of
ligand itself. According to this effect, some metal ion makes a ML, complex insted of MLs. The
second is a static interaction between alkyl chain and metal ion. This effect occur apparently in metal
of smaller ionic radius like nickel, but not in larger ion like copper. Branched alkyl group shows grea-
ter effect compare to straight chain group. These effects give possibilities to the control of extraction
selectivity.

Key Words : N-Alkylcarbonyl-substituted N-phenylhydroxylamine, Divalent metal ions solvent
extraction
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Fig. 2 Absorption spectrum of DPPHA in CCl,
[DPPHA]= 1.8 X 10™* mol dm™2
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Relationship between log Dy and pH for
the extraction of Cu, Ni and Co with
OPHA.

[M2*]=2 X 10 °mol dm™3,

[HLl = 1072mol dm™3, u = 0.1(NaNO3),
298K.
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Relationship between log Dy and pH for
the extraction of Cu, Ni and Co with
HDPHA.

[M2*]=2X 10 5mol dm™3,

[HL]p = 1072mol dm™3, p = 0.1(NaNOg),
298K.
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Fig. 5 Relationship between log Dy and pH for
the extraction of Cu, Ni and Co with 2+
DPPHA.
[M2*1=2X 10" mol dm™3,
[HLlp = 1072 mol dm'3, = 0.1(NaNO3),
298K.
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1k Fig. 7 Plots of log Dy against log [HL], for the
extraction of Cu, Co and Ni with HDPHA.
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pH = 2.92(Cu), 7.64(Co), 7.72(Ni)
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Fig. 6 Plots of log Dy against log [HL], for the log[HL],
extraction of Cu and Co with OPHA. Fig. 8 Plots of log Dy against log [HL], for the

[M] =2 X 1075 mol dm™3,
pH = 2.92(Cu), 7.16(Co)

extraction of Cu with DPPHA.
[Cul=2X 107° mol dm™3, pH = 3.33
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Table 1 Summary of equlibrium data for the extraction
of Cobalt, Nickel and Copper ions with RPHA

metal ion Slope of log Dy, pH,, Extracted K.,
andRPHA vs.pH vslog[HL], species

Co
OPHA 2.94 3.03 7.16 CoL, -15.0
HDPHA  2.02 2.08 7.64 CoL, -11.3
DPPHA  1.48 --- 7.71 --- ---

Ni
OPHA 3.18 --- 6.77 --- ---
HDPHA  1.89 3.02 7.86 NiL,(HL) -8.82
DPPHA  0.99 - 3.93 - ---

Cu
OPHA 2.07 2.28 2.92 CulL, -1.48
HDPHA  1.91 2.01 2.9 CulL, -1.52
DPPHA 1.98,1.41 232 3.33 CuL, -1.95
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