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Separation of Trace Metals from an Iron Matrix with Emulsion Globules for Inductively Coupled Plasma-Mass Spectrometry

Hiroaki MATSUMIYA and Masataka HIRAIDE

Synopsis : A water-in-oil type emulsion containing 7-dodecenyl-8-quinolinol (Kelex-100) was prepared from 1.0 mol dm ™ HCI and a (1 +2) mixture of

toluene and n-heptane using sorbitan monooleate (Span-80) as an emusifier. The resulting emulsion was gradually injected into the sample

solution and dispersed by stirring for 10 min as numerous tiny globules. When an iron(III) matrix was converted into the colloidal hydroxides

by adjusting the sample pH to 3.5, traces of Ti(IV), Cu(Il), Ga(I1T), In(I11), and Bi(III) were selectively transported into the internal aqueous

phase of the emulsion, leaving the iron matrix in the sample solution. After collecting the dispersed emulsion globules, they were demulsified

and the metals in the segregated aqueous phase were determined by inductively coupled plasma-mass spectrometry. The detection limits (in

ug g~") were 0.05 for Ti, 0.08 for Cu, 0.02 for Ga, 0.01 for In, and 0.02 for Bi. The proposed method was successfully applied to the analysis

of high-purity iron.
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Fig. 1. Collection of trace metals in water with chelating
agent-impregnated w/o emulsion globules.
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Fig. 2. Effect of the sample pH on the recovery of 100 ng
each of Ti(IV), Cu(Il), Ga(Ill), Zr(IV), Mo(VI),
In(TIT), W(VI), and Bi(III).
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Table 1. Effect of the amount of iron(IIT) on the recovery
of trace metals®.

Fe(III) taken Metals recovered (%)
(mg) Ti(1V) Cu(Il) Ga(lll) In(111) Bi(II)
5.0 9% 99 98 96 99
(L4x 107" (13x10%)  (14x10%)  (14x10%)  (1.3x107)
10 98 99 93 91 95
(92x10%)  (99%x10%)  (9.7x107%)  (9.9%107) (9.5x107%)
20 95 97 92 95 97
(12x10%)  (12x10%)  (1.2x10%)  (12x10%)  (12x107)
30 78 86 80 73 82
(15x 102 (14x10%)  (15x10%)  (L1x10%)  (14x107)

“ 50 ng each of metals were added.

? Separation factors in parentheses.

Table 2. Recovery of trace metals in the presence of 20 mg

of iron(1II).
Metals added (ng) Metals found (ng)
TiAV)  Cu(l)  Ga(Ill)  In(Ill)  Bi(lll)
5 5 4 5 5 4
10 9 10 10 10 11
20 20 21 23 18 21
50 48 49 46 47 48

Table 3. Analytical results for high-purity iron.

Metal Concentration in sample (ug g
Determined Certified Other
(mean + sd, n = 6) method ¢

NIST 2168

Ti ND (<3 <0.03

Cu 4.7+0.1 5 49+0.2

Ga ND

In ND

Bi 0.11+0.02 (<3) 0.12£0.02
CMSI 10106

Ti 0.61 +0.07 <D 0.55+0.05

Cu 1.3+£0.1 1.4 1.4+£0.1

Ga ND

In ND

Bi 0.23 +£0.04 =1 0.21 +0.01

“Separated by the PONPE-20 method and determined by
ICP-MS (ref. 13).

b Reference values in parentheses.
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