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ABSTRACT. To preconcentrate trace elements, microgram amounts of 5 heavy metals (Cu, Co,
Ni, Zn and Cd) were precipitated with 8-hydroxyquinoline (oxine) and metal oxinates were ext-
racted with stearic acid. And then each of the molten stearic acid extract was poured into a glass
ring and cooled for specimen preparation. The obtained specimens were analyzed by X-ray fluo-
rescene spectrometry. And then conditions of precipitation formation and extraction, reproducibil-
ity, sensitivity and detection limit were observed. The relative standard deviation of specimen
preparation was 1. 0~5.7% and the detection limit was 5~50ug/100ml. The proposed preconcent-
ration procedure exhibited a considerable inhancement and simplicity in preparing specimens.
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Table 1. Measuring conditions for fluorescent X-ray
intensities

X-ray Flourescence Spectrometer
Instrument Rigaku 3063P, Japan
X-Ray tube Cr target
Tube voltage- 50KV (C. P) —40 mA
current
Crystal LiF (200)
Detector Scintillation counter
Vacuum 0.1 Torr
‘Counting time 100 sec
Goniometer reset Ka lines of Zn, Cd, Cu, Ni and
Co
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Fig. 1. pH profiles for precipitation and extraction
of metal oxinates. Concentration of metal ions: 5 ppm
each; amount of stearic acid: 5g.
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Table 2. Reproducibility of the stearic acid extraction
technique (counts per sec)

. Element

Spemmen Cdz+ 4 Zn%+ ‘ Cu2*+ | Nizt | Co2+

1 8165 | 3066 | 2819 | 2228 | 1397

2 8105 | 3506 | 2869 | 2032 | 1413

3 8254 | 3221 | 2681 | 1960 | 1423

4 7877 | 3239 | 2787 | 2079 | 1404

5 8413 | 3486 | 2768 | 2136 | 1432

Av. 8162 | 3340 | 2785 | 2087 | 1414
€pre.” 2.4% | 5.7%| 2.5%| 4.9%| 1.0%

Concenteration of metal ions: 1 ppm each. @ e *
Relative standard deviation of preparation.

cult

2+
2+

Ni

20
Co

2+

Xpope

Cd

3 a 5 s 7 B CRT
Wi. of stearic acid (g/100m!)

Fig. 2. Dependence of recovery on the amount of
stearic acid. Cncentration of metal ions: 5 ppm each ;
pH of solution: 5.5+0.5.
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Fig. 3. Calibration curves of standard specimens.
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Table 3. Sensitivity and detection limit determined by
the proposed technique

Element Sensitivity (cps/ug) De&?}?gog%lt
Co?+ 3.2 14
Ni?+ 5.3 11
Cu?+ 5.5 12
Zn? 7.6 5
Cdz+ 2.3 50

Table 4. X-ray fluorescence analysis and atomic ab-
sorption analysis of the synthetic sample

, Added Found concn. #(ppm)
Element concn.
(ppm) |X.RF. R aa R
Cdz+ 1 1.03 +3.0 0.98 —2.0
Zn?+ 5 4.81 ~3.8 4.95 —1.0
Cu?*+ 3 2. 87 —4.3 3.07 +2.3
Niz+ 2 2.09 +4.5 1.97 -—1.5
Co2t 7 7.27 +3.9 7.15 +2.1

¢ Concentration obtained from 5 analysis of five diffe-
rent aliquots.

Table 5. X-ray fluorescence analysis data of synthetic
samples

Element Add(espicslcn‘ Fourégp;:ri))ncn.“ Rel. error
Zo* 10 9.8 —2
N 3 2.9 - 33
Co* 7 7.3 + 4.3
Cd2* 10 9.3 -6
Znt 7 6.5 - 71
Nir 1 1.1 +10
Cd?+ 5 4.7 — 6
Zn 3 2.8 - 6.7
Cu?* 7 7.4 + 5.7
Co?* 1 1.1 +10
Cd?+ 7 6.7 — 43
Zn? 5 4.7 — 6
Cu?+ 10 10.3 + 3
Co?* 3 3.3 +10

« Concentration obtained from 5 repective analysis of
one aliquot.
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