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Determination of Toxic Elements As, Cd, Cr, Pb, Sb in
Southern Red Agate by ICP-AES

DENG Chuandong, SUN Lin, AN Shenping, ZHAO Feng, PU Chenchen
(Nuclear Power Institute of China , Chengdu, Sichuan 610213, China)

Abstract Determination methods of toxic elements As, Cd, Cr, Pb, Sb in Southern Red Agate by ICP-
AES were investigated. After the selection of analysis lines and the study of the matrix interference, the
best analytical conditions were determined, and the similarities and differences between the standard curve
method and the standard addition method were compared. The corresponding determination results and
recovery rates of As, Cd, Cr, Pb, Sb elements between the two methods are close. For Mg element
determination, the standard addition method had higher recovery rate than standard curve method.
Recovery rates of As, Cd, Cr, Pb, Sb elements obtained by standard curve method ranged from 93. 6%

103% , and RSDs (n=6) were less than 10%. Correspondingly, recovery rates of As, Cd, Cr, Pb, Sb
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elements obtained by standard addition method ranged from 90.2%—103%, and RSDs (n=16) were less

than 10%. The matrix effect has a certain effect on the standard curve method. The standard addition

method can reduce the interference of matrix effect very well, but it can not be used for mass determination

of samples. Therefore, the standard curve method can be used to determine the content of As,Cd, Cr, Pb,

Sb in Southern Red Agate within the allowable range of analysis and control quality requirements.
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Table 1 Element analysis line wavelength and

standard solution information

TR &K A/nm BRUER RSSO WE/(mg - L)

As 193. 759 GBW(E) 080990 1000
Cd 214. 438 GSBG62040-90 1 000
Cr 213. 349 GSBG62017-90 1000
Pb 220.353 GSBG62071a-90 100
Sh 231. 147 GBW(E)080991 500

1.3 XWHE
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6 LA R 75 (0. 5 200 i A5 58 25 . 4 3 B B 4 3
A PFE AR 5.0 mL F 2 A4S 10 mL ¥kH25 5
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Table 2 Mass concentration of elements in B LR B
working solution /(mg+ L7") 2 gﬁ % |_=J' -LTJ' -L/l,:
JLHE #51 #7512 #7513 R 4

As 0.025 0.05 0. 10 0. 25 2.1 HEmAryBETALEEE
cd 0.025 0.05 0. 10 0. 25 ICP-AES 437 75 15 1 1 § M AR e FL B 1 Bt e
S A S BRI YR D TR D L B BB W
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Figure 1 The pretreatment process of the Southern Red Agate sample.
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PROCER & R E MM . g AR R P As Cdy MIE BB REAR. eAh . MASRR K K T 1. 0 mol/LL
Cr.Pb.Sb MMk FE R 0.2 pg/mL, fELH A B e I A U0 R O 2 5 8 A5 K o PR O 7 52 B 52 36 v o7 i 45
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Table 3 Influence of the concentration change of nitric acid on the determination of 0. 2 pg/mL target elements by ICP-AES
/(pg s mL™")

i/ As Cd Cr Pb Sb
(mol « L™1) 7€ {8 I 22 I 7E fE i 22 7€ {8 i 22 I 7E fEL i 22 M 7E {B i 22

0 0.202 3 0.003 1 0.203 9 0.001 1 0.203 4 0.002 0 0.206 4 0.001 6 0.207 4 0.001 1
0. 25 0. 200 3 0.005 4 0.204 6 0.005 6 0.203 3 0.007 8 0.205 9 0.006 8 0.207 7 0.005 5
0. 50 0.202 5 0. 006 3 0.199 0 0.005 7 0.202 0 0.007 8 0.206 7 0. 005 6 0.208 2 0.006 1
0. 75 0.195 5 0.002 2 0.196 3 0.003 2 0.198 3 0.006 3 0.204 9 0.003 7 0.207 2 0.003 4
1.0 0.187 8 0.002 8 0.191 0 0.001 9 0.197 8 0.002 2 0.200 8 0.001 5 0.202 8 0.001 5
1.5 0.187 2 0.001 1 0.188 5 0.001 5 0.197 4 0.003 8 0.198 2 0. 000 9 0.2015 0.002 3
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Table 4 Linearity parameters and detection limits

Iy ik 5% IR/ b el )25 7 MR iy
(mg+ L 1) R? (mg+ L 1)

As 0.025~0. 50 y=3.493X1022+6.559X10° 0. 999 994 0.003 9

cd 0.025~0. 50 y=1.975X10%x+1. 241 X102 0. 999 984 0.000 3

v i A B Cr 0.025~0. 50 y=23.586X10%2x+7. 530X 10! 0. 999 994 0. 000 6
Pb 0.10~1. 00 y=1.165X10%x+4. 775X 102 0. 999 402 0.005 4

Sh 0.025~0. 50 y=4.301X10%x+4. 740 X 102 0.999 972 0.000 9

As 0.025~0. 50 y=3.996 X10%2x+6. 640X 10! 0. 999 832 0. 006 0

Cd 0.025~0. 50 y=2.362X10'x+3.211X10° 0. 999 959 0.000 3

T o T 4R 1% Cr 0. 025~0. 50 y=4. 046X 1022+ 3. 370X 10° 0.999 976 0.002 7
Pb 0.10~1. 00 y=1.456X10%x+3. 364X 10° 0.999 972 0.002 7

Sh 0. 025~0. 50 y=4.415X10%2+3. 555X 10° 0.999 991 0.000 3
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