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Cloud point extraction combined with graphite furnace atomic absorption spectrometry
for chromium speciation determination
WANG Xiao-bo, LI Jian-guo, ZHAO Chun-xiang, CHANG Feng-qi, CUI Yun-shi, HE Kai-shu
( Department of nutrition and food hygiene, School of Public Health, Guang Dong Pharmacy University

Guangdong Key Laboratory of Molecular Epidemiology, Guangdong Guangzhou 510310, China)

Abstract; Objective To developea method for the separation and determination of chromium by the cloud point

extraction-graphite furnace atomic absorption spectrometry ( CPE-GFAAS). Methods Using Triton X-100 as surfactant
and 8-hydroxyquinoline (8-HQ) as complexing agent, the cloud point extraction rate of the trivalent chromium with
graphite furnace atomic absorption spectrometry ( GFAAS) was optimized bypH, Triton X-100 dosage, temperature, time
and other majorfactors. The content of Cr ( VI) was determined by total chromium and Cr (Il ). Results The optimum
cloud point extraction condition was pH =9, 1. 0ml 3% Triton X-100, equilibrium temperature 95 °C , equilibrium time 20
min. Under this optimum condition, the limit of detection was 0.2 wg/L and relative RSD was 4.1% . The spiked
Conclusion

recoveries were above 88% — 98% . This method has the advantages of low pollution, convenience,

accuracy, high sensitivity and high precision.
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Figure 1 Effect of pH on the extraction of Cr( 1l ) Figure 4 Effect of time on the extraction of Cr( Il )
0.030 R L (3) ESR K
0025 Table 1 L,(3%) orthogonal experimental results
0.020 e K %% Cr( 1)
D015 i A B c Il i %/ %
0.010 1 2.5 20 85 67.0
0.005 2 2.5 25 90 74.1
0 3 2.5 30 95 91.3
000 050 100 1.50 Wz}gﬂ/ 250 300 350 4.00 4 3 20 05 97.0
5 3 25 85 74.3
[/ 2 Triton X-100 ¥ ¥ 5 XTI 5 28 B 5% i) 6 3 30 90 86.7
Figure 2 Effect of Triton X-100 concentration on the 7 3.5 20 90 84.1
extraction of Cr( [l ) 8 3.5 2 95 9L.5
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Figure 3 Effect of temperature on the extraction of Cr( Il )
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Table 2 The Precision and accuracy of results

RSD Wz A i
2 ABS T4
L el /% /(pg/L) /%
1 0.004 2 1.77 88
2 0. 004 4 1.85 92
3 0.004 7 1.96 98
0.004 5 4.1
4 0.004 3 1.81 90
5 0.004 5 1.88 94
6 0.004 6 1.92 96

JE > Triton X-100 ISk E > KGatE . A Rk,
TRV ) e R, B i e A B Cr (T ) [l ofig o6 s
KR A, B Triton X-100 % WMk BE R 3% [ BT
S b SR IBCIE A2 I 0 g R S A AR AR
A,B,C,. B Triton X-100 ¥ ¥4k K 3% , 7K Vs bt [
9 20 min, KR EE R 95 C
2.3 KR BR W R MERR

i [ B $8 F1 N FH AR 27 Bk 25 (TUPAC) 22 X :
A 3 BR Sy 2 I A 4 3 A% A v 22 B LA bR o it 42 ) ARt
o ALK R 0.2 pg/L(n=20), X2 png/L
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Table 3 Cr ( VI) determination results

e e W% BE e/ (pg/L)
TR AR - :
Cr( 1) M Cr Cr(IT) B Cr Cr( V)
1 0.0049  0.0056 1.02 1.94 0.92
2 0.0041  0.0052 0. 86 1.81 0.95
3 0.0044  0.0057 0.92 1.97 1.05
S 0.0045 0.0055 0.93 1.91 0.98
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I pg/L,Cr (V)1 pg/L, M4 S5 F¥H & &N
1.91 we/L,Cr( 1) F2 &4 0.93 wg/L, 258 %
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