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The coprecipitation method with gallium phosphate was investigated for the preconcentration of
trace elements in water prior to the electrothermal atomization atomic absorption spectrometric
determination. Gallium phosphate coprecipitated quantitatively lead(II), chromium(IIl), indium(III),
and tin(1V). Although chromium(V1) was hardly coprecipitated with gallium phosphate, it could be
collected almost completely as chromium(IIl) after reduction by hydroxylamine. The coprecipitation
of lead(Il), chromium(lil), indium(III), and tin(IV) followed the Freundlich adsorption isotherm and
that of {ead(II) and indium(III) further did the logarithmic distribution law. The coprecipitated
elements could be determined sensitively by the electrothermal atomization atomic absorption
spectrometry without any interference from gallium phosphate. This method was applicable to the
determination of lead(1l) in tap and river water and that of chromium(IIl) and chromium(VI) in ri\_/er
water. In the determination of indium(III) and tin(IV), the use of graphite furnace impregnated with
hafnium remarkably reduced the interference from diverse ions and improved the sensitivity of the
determination. The detection limits (signal / noise = 2) were 0.095 ng cm-3 of lead(II), 0.11 ng cm-3
of chromium(IIl) or chromium(VI), 0.30 ng cm-3 of indium(I1I), and 0.23 ng cm-3 of tin(IV) in 500
cm? of the initial sample solutions.

The rapid and simple coprecipitation technique which does not require filtration or complete
collection of the precipitate was also studied, using a known amount of coprecipitant and measuring

the amounts of both trace element coprecipitated and the coprecipitant in the final sample solution
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prepared for the determination. The technique was applied to the preconcentration of arsenic(IIl) and
arsenic(V) by the coprecipitation with hafnium hydroxide for the hydride generation atomic
absorption spectrometric determination and that of lead(II) with indium hydroxide for the differential

pulse polarographic determination, respectively.
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Fig. 1. Effect of the pH on the recoveries of some metal ijons.
Ga, 15 mg (Cr(1I1)(@®) and Cr(VIXO)) or 10 mg (Be(II}(™),
Mn(II)(W), Co(I)(™), Ni(II)}{(®), Cu(II)}(®), and Cd(II)(D));

0.5 mol dm-3 H3PO,4, 3 cm3; concd HNOs, 1 cm3; final volume,
25cm3.

®) Cr(IlD), 4 ug. O) Cr(VI), 4 ug. M) Be(ll), 0.2 pug.

&) Mn(ID), 0.25 ug. m) Co(Il), 25 ug. W) Ni(ll), 25 ug.

m) Cu(ll), 12.5 ug. O) Cd(ID), 0.25 ug.
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Table 1.

Recoveries of Some lons by Gallium Phosphate

Added Recovery / % Added Recovery / %
Ion Ion
Hg pHca3 pHca5 Heg pHca3 pHca5s

In(III) 10.0 100.6 102.0 Ni(II) 25.0 58 20.5
Sn(IV) 250 100.6 94.0 Be(Il) 1.25 56.3 81.7
Pb(II) 25 100.8 96.3

Sbdll) 12.5 98.3 99.3 Li(I) S5 mg 6.5 10.1
Bi(IlI)  25.0 94.8 849 Na(D) Smg 1.2 163
Cr(11I) 5.0 42.5 99.0 K(D Smg 6.9 16.7
Ge(1V) 2.5 2.1 1.0 Rb(I) Smg 0.0 0.9
Cu(ID) 12.5 23.1 86.5 Cs() Smg 2.6 6.1
Au(IIl) 1.25 10.0 13.2 MgI) 5mg 03 4.5
Cddn 0.25 22.5 81.6 Ca(ID) Smg 9.1 15.7
Mn(ID) 0.25 2.6 387 Sr(II) Smg 14.6 219
Co(Il) 25.0 8.7 278 Ba(ll) 5mg 25.0 57.8

Sample volume, ca.100 cm3; Ga, 10 mg; 0.5 mol dm-3 H3POy4, 3 cm3.

Table 2.

Electrothermal Atomization Atomic Absorption Spectrometric Determination
of Trace Elements after Coprecipitation with Gallium Phosphate

Amount Sample pH for Acid for
fon of ion volume  coprecipitation dissolution of
!/ ug / cm3 precipitate
Pb(1I) 0.1-2.0 100-500 3.0 HCl, 2cm3
Cr(1II) 0.2-7.5  100-500 5.0 HNO3, 1 cm3
In(I11) 0.5-7.5 100-500 3.0%) or 3.5b) HNOQOs3, 1 cm3
Sn(1V) 0.5-5.0  100-500 3.0 HCl, 2cm3

Ga, 15 mg; 0.5 mol dm-3 H3POy4, 3 cm3.
The pH of the solution was adjusted with ca.7 mol dm-3 ammonia solution.

a) Sample solution, tap and river water. b) Sample solution, sea water.
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