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S — (A A 25) : FREL 1.000 g KE45 T 100 mL
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Table 1 Instrumental parameters and modifiers for determination of cadmium by GFAAS

ERYS HAc NH,-HCI NH,AC 2%HNO;
PK/mm 228.8 2288 2288 228.8
KT HLI/mA 2.5 2.5 2.5 2.5
Bed 58 % /nm 0.2 0.2 0.2 0.2
IRARIRBE/C 400 700 400 950
ST EE/C 900 950 1050 1350
FEARBEF) 1%NH,H,PO, 1%(NH,);PO, 1%(NH4),HPO, —
+0.1% Mg(NO3), +1%NH,Cl +0.1% Mg(NO3), —
B TR WA TR WA TR U TR
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Table2 Recovery of the sum of extracted forms plus residue

compare to total content of metals

. . YI2H3HERIAED ARME(E DR/

%

GSS-6 126 130 96.9

w(Cd)(ng'kg')  GSS-7 82.0 80 103
GSS-16 230 240 95.8

GSS-6 722 75 96.3

w(Cr)(mg'kg")  GSS-7 403 410 98.3
GSS-16 62.9 67 93.9

GSS-6 385 390 98.7
w(Cu)(mg-kg")  GSS-7 93.6 97 96.5
GSS-16 30.2 31.7 95.4

GSS-6 51.7 53 97.6

w(Ni)(mg'kg')  GSS-7 279 276 101
GSS-16 262 274 95.6

GSS-6 304 314 96.8
w(Pb)(mg-kg’)  GSS-7 14.6 14 104
GSS-16 60.5 61.4 98.5

GSS-6 96.1 97 99.1
w(Zn)(mg'kg")  GSS-7 138 142 972
GSS-16 101 99 102

%3 BCR-701#RiESZ Y FRHCd, Cr, Cu, Ni, PbFZnByME B SHRHEE (=8 )
Table 3 Certified and determined contents of extractable contents of Cd, Cr, Cu, Ni, Pb and Zn in certified reference material of BCR-701 (n=8)

wOLE)/(mg kg

TR Step 1 Step 2 Step 3
b ififE IIE (B b fE MEfE FrifEfE IE(E
Cd 7.34+0.35 7.28+0.31 3.77+0.28 3.75+0.39 0.27+0.06 0.29+0.05
Cr 2.26+0.16 2.25+0.11 45.7£2.0 42.2+1.7 143+7 148+9
Cu 49.3+£1.7 49.8+1.3 124+3 116+6 55.24+4.0 52.8+3.7
Ni 15.4+0.9 14.9+0.62 26.6x1.3 26.2+0.89 15.3+0.9 15.0+1.1
Pb 3.18+0.21 3.22+0.24 126+3 123+£5 9.3+2.0 10.7+1.2
Zn 205+6 202+7 114+5 1125 45.7+4.0 46.3+2.8
%4 i BCRFREDAAHSELBRENMONTER (-8)
Table 4 Heavy metal concentrations in different forms extracted by modified BCR procedures (n=8)
TLHR MR B S B =4 BRIt SIH2+3+5R DS
GSS-6 28.6+1.3 23.5+1.7 31.142.3 42.842.6 126
w(Cd)/(ug-kg™) GSS-7 24.2+1.4 12.5+1.2 6.62+0.48 38.7+2.1 82.0
GSS-16 128+5.6 65.242.3 27.7+1.5 8.78+0.82 230
GSS-6 0.693+0.038 2.44+0.096 4.59+0.056 64.5+3.1 72.2
w(Cr)/(mg-kg™) GSS-7 0.605+0.029 2.42+40.14 31.6+2.0 368+8.9 403
GSS-16 1.18+0.077 3.72+0.23 6.12+0.28 51.942.7 62.9
GSS-6 8.83+0.40 33.5+1.6 27.9+1.1 315+9.6 385
w(Cu)/(mg-kg™) GSS-7 1.01+0.067 6.38+0.44 4.45+0.26 81.8+3.4 93.6
GSS-16 1.95+0.14 4.48+0.37 4.65+0.30 19.1+0.63 30.2
GSS-6 0.936+0.061 2.6440.10 4.02+0.13 44.1x1.5 51.7
w(Ni)/(mg-kg™) GSS-7 1.72+0.13 3.98+0.18 7.79+0.33 266+13 279
GSS-16 1.46+0.060 3.13+0.19 2.58+0.10 19.0+0.98 26.2
GSS-6 9.36+0.61 135+3.6 30.7+1.5 129+7.8 304
w(Pb)/(mg-kg ") GSS-7 1.85+0.20 8.21+0.28 3.20+0.21 1.35+0.16 14.6
GSS-16 2.37+0.15 28.4+1.6 6.65+0.35 23.1+1.1 60.5
GSS-6 3.62+0.25 8.60+0.88 8.04+0.84 75.844.5 96.1
w(Zn)/(mg-kg™) GSS-7 1.4140.16 4.70+0.38 4.38+0.30 128+7.2 138
GSS-16 5.30+0.14 12.741.1 13.5+1.5 69.5+3.3 101
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Utilization of modified BCR procedure for the chemical speciation of heavy

metals in Chinese soil reference material

ZHANG Chaoyang'*?, PENG Pingan'*, SONG Jianzhong', LIU Chenshuai’, PENG Jue?, LU Puxiang

1. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China; 2. Guangdong Institute of Eco-Environmental and Soil

Sciences, Guangzhou 510650, China; 3. Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: A modified BCR procedure for the chemical speciation of heavy metals, proposed by the Commission of the European has

been applied to the Chinese reference material of soils (GSS-6, Gss-7 and GSS-16). Analyses were carried out by inductively coupled

plasma atomic emission or graphite furnace atomic absorption spectrometry (ICP-AES or GFAAS). The fractions extracted were:

acid exchangeable (extraction step 1), reducible (extraction step 2), oxidizable (extraction step 3). The sum of the element contents in

the three fractions plus the residue was compared to the total content of t heavy metals in the Chinese reference material of soils. The

recovery is in the range from 93.9% to 104%. The accuracy was checked by using BCR-701 from the Commission of the European,

and the determined values conformed well to the standard values.

Key words: chemical speciation; heavy metals; sequential extraction; soils; reference material



