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Comparison of Sequential Chemical Extraction Procedure and DGT Technique to Measure Effective Arsenic
in Sediment of Lake Taihu, China

ZHANG Qian', ZHANG Yu—feng'", WANG Xiao—rong?®, LUO Jun®

(1.College of Environment, Nanjing University of Technology, Nanjing 210009,China; 2.State Key Laboratory of Pollution Control and Re—
source Reuse, School of Environment, Nanjing University, Nanjing 210093,China; 3.Lancaster Environment Cenire, Lancaster University,
Lancaster LA1 4YQ, UK)

Abstract: Diffusive gradients in thin films(DGT) technique and a sequential chemical extraction procedure were compared in this paper,
through the bioaccumulation of clam( Corbicula fluminea) cultivated in sediment, which collected from Lake Taihu, exposed to trivalent ar—
senic(9.48, 14.12, 19.88, 26.86, 35.66, 46.42, 54.25 mg-kg™). The effective arsenic concentration was measured by DGT and chemical extrac
tion procedure. Results showed that As concentration measured by these methods had a good correlation with As contents in sediments with
the high pearson correlation coefficients(0.98, P<0.01), which means these two methods can be used to predict As contents in sediments. The
As contents in soft tissues of clam had the same trend with the total As in sediments when As content was below 35.66 mg-kg™ after exposed
for 14 days and 28 days. According to pearson’s correlation analysis, bioavailability of arsenic could be estimated by both DGT and the se—
quential chemical extraction procedure, suggesting that these two method can be a good tool to predict the bioaccumulation of total As in clam
soft tissue.

Keywords : DGT; chemical extraction procedure ; bioavailability ; arsenic ; clam( Corbicula fluminea)
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Figure 1 The relationship between As concentrations measured by

DGT and total As in contaminated sediments
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Table 1 Speciation analysis of arsenic in sediments using a sequential extraction protocol®!

B MIES R KEH PRt A]
1 IKIE I S ANRIREE A5 A 75 (B1) 0.11 mol-L"HAc 120 10h
Water soluble, exchangeable, carbonate
2 SR (B2 )Easily reducible 0.1 mol - L'NH,OHCI HNO; 5 pH=2 1:100 12h
3 IR JE A (B3 )Moderately reducible 0.2 mol - L™ (NH,),C,04 1 0.2 mol - L™ H,C,0, 1:100 24 h
4 HHYRBLYIZ A 45 (B4)Organic matter and sulfide 5 mLHL,0,, SR IEY 1 h;85 CAIBAIBKIRY 1 b, 1:100 16 h

T 0.1 mol - L NH,OAc(HNO; 75 pH=2)
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Figure 2 Contents of different As species in test sediments
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Figure 3 Total arsenic concentrations in clam exposed in test sediments.
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®2 MR ERKES DCT WEABEHREFMNFRENEHHE & ENHEX TS (ng-kg' DW)
Table 2 Pearson coefficients among concentrations of As in clams, DGT-measured As concentrations in sediments and concentrations

measured by the sequential extraction protocol(mg-kg™) dry weight.

e FERAE Pearson 2%
1 2 3 4 5 DGT BRI
VIR A& 9.48+0.34 14.12+0.97 19.88+0.61 26.86+0.22 35.66+3.44 0.974%** 0.986**
ZEUWINWEER 5.32+0.77 5.81+0.41 6.67+£1.67 7.11+0.55 8.48+0.18 0.956* 0.941*
RHE 28 AL EE R 5.27+0.39 5.43+0.72 6.68+0.95 7.18+0.77 7.68+0.46 0.933* 0.919*

T * 7E 0.05 K FBEMK (R ) ; ** 7E 0.01 K FBEMK R,
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