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Gallium phosphate was a useful coprecipitant for the
preconcentration of lead(II), tin(IV), antimony(III), and
bismuth(III) on the flameless atomic absorption spectro-
metry. The determination of trace amount of lead(II) in

water was demonstrated.

Coprecipitation is a useful method for concentrating trace metals and

1-3) 4-20) have been

a lot of coprecipitants, including metal phosphates,
proposed. The majority of them, however, has not been used for the pre-
concentration prior to the determinations of trace elements by flameless
atomic absorption spectrometry, because of the interference caused by the
coprecipitant itself or a large quantities of alkali and alkaline earth
metals coprecipitated simultaneously together with the trace elements to be
collected. We have been investigating a new coprecipitant for trace metals
and have found that gallium phosphate is an effective collector for
lead(II), tin(IV), antimony(III), and bismuth(III) on the flameless atomic
absorption spectrometry; it is the selective collector for these ions and
coprecipitates few or no matrix ions such as alkali or alkaline earth
elements, and a large amount of gallium does not interfere in the atomic
absorption spectrometric determination. Recovery percentages of some metal
ions by gallium phosphate are shown in Table 1.

In this letter, we investigated in detail the optimum conditions for
the coprecipitation and the flameless atomic absorption spectrometric
determination of lead(II), and evaluated the potential of this method
measuring recoveries of lead(II) from distilled and tap water samples
spiked with lead(II).

Measurements were carried out with Hitachi 170-70 Zeeman-effect atomic
absorption spectrometer with Hitachi hollow cathode lamp. A gallium solu-
tion was prepared by dissolving 5 g of gallium metal (99.99997) with 50 cm3

of hydrochloric acid and diluting with distilled water. All the other
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reagents used were of guaranteed reagent grade.

Although it is troublesome to precipitate gallium as hydroxide because
of redissolution of the precipitate, it is easy to precipitate gallium
almost completely as phosphate in the wide pH range, 2.5-6.0. In addition,
gallium phosphate coprecipitated lead(II) quantitatively over the rela-
tively wide pH range as shown in Fig.l. 1In this figure, the results of the
examinations about tin(IV), antimony(III), and bismuth(III) were also
appended. The recovery of lead(II) reached its maximum value at a few
minutes after gallium phosphate was formed and this value remained almost
constant for at least 3 h. For the dissolving the precipitate, hydro-
chloric acid was preferred to other mineral acids because this acid gave

the highest peak height of atomic absorption of lead(II).

Table 1. Recoveries of some Table 2. Recovery of lead(II) from
ions by gallium phosphate spiked water samples
Added Recovery Sample Pb(II) Pb(II)
Ion?’ Sample volume added found RSD
vg %

cm® Ug Ug A
Sat* 25.0 100.6
Pp2* 2.5 100.8 Distilled
Sh3* 12.5 98.3 water 100 2.0 2.02 0.9
Bi3* 25.0 94.8 250 .0 0.95 4.1
Cu?* 12.5 23.1 500 1.0 0.94 2.1
Aud3* 1.25 10.0 Tap water?d)
cd2* 0.25 22.5 100 2.0 1.94 .
cr3* 5.0 42.5 500 1.0 0.97 12.4
Mn?* 0.25 2.6 Tap waterP)
Co2* 25.0 8.7 500 1.0 0.98 5.2
NiZ2* 25.0 5.8
Na* 500.0 0.0D) The recoveries obtained are the average
K 75.0 0.0D) of five replicate determinations.
Be?* 1.25 56.3 RSD : Relative standard deviation.
Mg2+ 50.0 0.0P) Location of tap water: a) Kanazawa.
ca?*  375.0 4,3P) b) Nonoichi.

a) Cbprecipitated at pH about
3 using 10 mg of Ga from about
100 cm® of aqueous solution.
b) Flame atomic absorption
spectrometry was used for the

measurement.
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From these results, the follow-
ing recommended procedure for the
e lead(II) determination can be pro-
~ 100 - posed. To a sample solution (100-
> 500 cm®) containing 0.25-4.0 ug of
> lead(II), 15 mg of gallium and 3 cm?
§ of 0.5 mol dm~ > phosphoric acid are
0 added. Then gallium phosphate 1is
precipitated at pH about 3 using
50 diluted aqueous ammonia. After
l l [ allowed the solution to stand for
2 4 6
about 10 min, the precipitate is
p H filtered by suction using a 3G4
Fig.l. Effect of pH on the recovery glass filter and dissolved with 2
of lead(II), tin(IV), antimony(III), cm® of concentrated hydrochloric
or bismuth(III) acid. The solution is then diluted
FEach ion was coprecipitated from to 25 cm3 with distilled water and

about 100 cm>

Ga, 15 mg ; P0,>7, 1.5x107° mol ;
concd HC1, 2 cm? ;  final volume,
25 cm3. [)Sn(IV),20 ug. @)Pb(II),

2 ug. O)SH(III),15 ug. MBi(III),

of sample solution. the atomic absorbance of lead(II) is

measured. As the calibration curve,
a straight line passing through the
origin was obtained over the concen-

tration range 0.01-0.16 ug cm™3 of

50 pg. Wavelength(nm) Sn(IV),
286.3 ; Pb(II),283.3 ; Sb(III), lead(II). The relative standard
217.5; Bi(III),306.7. deviation of this method which was

obtained from five repeat determina-
tions was 0.547 for 4.0 ug of lead(II) in 100 cm® of sample solution. The
detection limit (signal to noise ratio = 2) was 0.20 ng cm 3 of lead(II) in
500 cm® of initial sample solution. The influence of each of 32 diverse
ions on the determination of 2.0 pg lead(IIl) was examined by coprecipi-
tating it from about 100 cm® of sample solutions containing each ion. Any
ions did not give the serious effects on the determination and lead(II) can
be determined within 57 error in the presence of 1 mg each of Li*, Na*, K%',
Be2*, Mg2?*, Ca?*, Sr?*, Ba?*, a13*, In3*, T13*, sSn?*, As(V), Spi*, Bi’",
Se(IV), Cu?*, zn2*, cd?*, La**, Ti*Y, zrtt, HEYY, ThtY, V(V), Cr?t, Mo(VI),
W(VI), MnZ*%, Fe3+, C02+, and Ni%*. To investigate the reliability of this
method, the recoveries of lead(II) from distilled and tap water samples
spiked with lead(II) were examined. As shown in Table 2, the good results
were obtained.

From these results, it can be seen that gallium phosphate has an

excellent collecting ability for lead(II). This collector was also recog-

nized to be the effective coprecipitant for tin(IV), antimony(III), and
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bismuth(III) on the flameless atomic absorption spectrometric determina-
tion. Furthermore, it seems that gallium phosphate may be applicable for
the preconcentration of these four metal ions on the other various determi-

nation techniques.
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