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Fig. 1 Schematic diagram of simultaneous extrac-
tion and back-extraction system

A: Morton flask for extraction; B: Morton flask for
back-extraction; UV: spectrophotometer; R:
recorder; M: motor; P: mini chemical pump; S:
teflon phase separator
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Fig. 2 Effect of pH on the extraction of Fe, Co
and Ni by conventional procedure

Fe: 20 ug, Co: 10 pg, Ni: 20 ug, PAN: 2.0X107°
mol; Chloroform: 10 ml; Aqueous phase: 50 ml;
Measurement wavelength: 570 nm
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Fig. 3 Effects of pH and the extraction time on Ni
chelate by conventional procedure

Ni: 40 ug; PAN: 54X10 °>mol; Chloroform: 50
ml; Measurement wavelength: 570 nm
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Fig. 4 Back-extraction of Ni

Ni: 50 ug; PAN: 7.5X107°mol. D after the ex-
traction of Ni-complex into the chloroform, the back-
extraction was started. Other conditions are same
as standard procedure. (@ standard procedure.
Extraction side: aqueous phase, 100 ml (pH 9);
chloroform, 25 ml. Back-extraction side: aqueous
phase, 100ml (6 M HNOj;); chloroform, 25 ml;
measurement wavelength, 570 nm; flow rate, 3
ml/min
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Fig. 5 Back-extraction of PAN

PAN: 1.65X107 7 mol; Extraction side: aqueous
phase, 100ml (pH 4); chloroform, 25 ml. Back-
extraction side: aqueous phase, 100 ml (@ pH 4, @
6 M HNO;); chloroform, 25ml; measurement
wavelength, 465 nm; flow rate, 3 ml/min
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Fig. 6 Variation of pH of aqueous phase in extrac-
tion vessel

Extraction side: aqueous phase, 100 ml; chloroform,

25 ml. Back-extraction side: aqueous phase, 100 ml
(6 M HNOs); chloroform, 25ml; flow rate, 3
ml/min ‘
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Fig. 7 Effect of PAN concentration for the appar-
ent distribution ratio on Fe, Co and Ni complexes

D’: apparent distribution ratio; C: PAN concentra-
tion (total mole taken in 50 ml CHCI;). Extraction
side: aqueous phase, 100 ml (pH 4); chloroform, 25
ml. Back-extraction side: aqueous phase, 100 ml (6
M HNO;); chloroform, 25 ml '
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Fig. 8 Effect of PAN concentration on back-
extraction of Fe complex

Fe: 50 ug. Extraction side: aqueous phase, 100 ml
(pH 4); chloroform, 25 ml. Back-extraction side:
aqueous phase, 100 ml (6 M HNOs); chloroform, 25
ml; measurement wavelength, 570 nm; flow rate, 3
ml/min
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HBIENTHB., N, Co LEMICHEINS Fe 1
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Fig. 9 Effect of PAN concentration on the recov-
ery of Fe complex

Fe: 50 pg. Extraction side: aqueous phase, 100 ml
(pH 4); chloroform, 25 ml. Back-extraction side:
aqueous phase, 100 ml (6 M HNOs); chloroform, 25
ml; measurement wavelength, 570 nm; flow rate, 3
ml/min; stirring time, 40 min
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Fig. 10 Diagram of distribution equilibrium by
the present method

V,: volume of organic phase; V;: volume of
aqueous phase in extraction side; V,: volume of
aqueous phase in back-extraction side; C,: chemical
species concentration in organic phase; Cw:
chemical species concentration in extraction side,
Cwo: chemical species concentration in back-

extraction side
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Fig. 11 Extraction curves and calibration curve of
Co ion in presence of Fe and Ni ions

Fe: 50 ug; Ni: 50 pug; PAN: 7.1X107° mol.
Extraction side: aqueous phase, 100ml (pH 4);
chloroform, 25 ml. Back-extraction side: aqueous
phase, 100ml (6 M HNO;); chloroform, 25ml;
measurement wavelength, 570 nm; flow rate, 3
ml/min
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Separation of iron, cobalt and nickel by a simultaneous extraction and back-
extraction method with 1-(2-pyridylazo)-2-naphthol. Kunihiro WATANABE and
Yoneichi HiraTa (Faculty of Science and Technology, Science University of Tokyo, 2641,
Yamazaki, Noda-shi, Chiba 278)

A new method, which is similar to a liquid membrane method, was investigated for
simultaneous extraction and back-extraction using two vessels with Teflon phase
separators. 'The absorbance of metal complexes extracted was measured by a spec-
trophotometer with a flow cell. PAN [1-(2-pyridylazo)-2-naphthol] was used as a
ionophore because of its high sensitivity. The conditions for the separation and the de-
termination of iron(III), cobalt(IT) and nickel(II) were examined under high speed stir-
ring (2500 rpm). After extraction of iron and cobalt complexes to the chloroform phase,
iron complex was back-extracted with 6 M HNOj; solution immediately. The cobalt
complex remained in the organic phase. Nickel-PAN complex was partially extracted at
pH 4 after 40 min by a conventional extraction-procedure, which used a separatory fun-
nel, in spite of the slow complex formation reaction. By the present method, the excess
reagent (PAN) with iron complex was back-extracted into 6 M HNOj solution. The ex-
traction rate for the nickel-PAN complex decreased with the extraction time.
Consequently, the nickel-complex was not extracted at pH 4 into the chloroform by the
present method. The nickel, iron and cobalt were separated in three phases. The
cobalt complex in the chloroform was determined directly in the range of 1~25ug by
measurement of the absorbance at 570 nm. The nickel remaining in the extraction vessel
and the iron in the back-extraction vessel were determined with PAN after pH adjust-
ment.

(Received October 5, 1993)
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simultaneous extraction and back-extraction method; back-extraction of PAN; Teflon
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