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Arsenic Content and Speciation in the Surficial Sediments of Liangshui River in
Beijing

WANG Xin-hui'*?, SHAN Bao-qing”, TANG Wen-zhong”* , ZHANG Chao>, WANG Chuang””’

(1. College of Geoscience and Surveying Engineering, China University of Mining & Technology ( Beijing) , Beijing 100083, China;
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Sciences, Beijing 100085, China; 3. College of Aquaculture, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: Arsenic ( As) content and speciation in the surface sediments of the typical urban river ( Liangshui River) with
unconventional water sources in Beijing were investigated by different methods, including BCR three-step sequential extraction
procedure, enrichment factor (EF) , risk assessment code (RAC) and sediment quality guidelines (SQGs). The results showed that
total As contents in the surface sediments ranged from 2. 18 mg-kg ™' t0 22.5 mg-kg ™", with an average of 6. 01 mg-kg ™", and most
of them were lower than the soil background value. In terms of speciation, As mainly existed in B4 (with an average content of 3. 93
mg-kg™"), and the contents of the four forms followed the sequence: B4 > B2 > B3 > B1. In addition, the percentage of biological
available As was 39.61% . The EF values due to As showed there was not significant enrichment in most studied sediments. The
analysis results of RAC showed that the surface sediments from 60% of the sampling sites posed moderate risk, and 40% of the
sampling points showed low risk. The results of SQGs showed that As content in the surface sediments from 55% of the sampling points
was below the threshold effect level (TEL), and that in 40% of the sampling points was between TEL and probable effects level
(PEL).

Key words :urban river; surface sediments; As; speciation; pollution and risk
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Fig. 1 Sampling sites in Liangshui River system
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Table 1  Different forms of As content in the surface sediment of Liangshui River/mg-kg ™!
, - HE G YIRS
e s B Bl &% B2 %% B3 & B4 2% H WA RS HIr/ %
1 5.38 0. 643 0.784 0. 508 3.45 1.93 35.94
e 2 22.5 1.64 1.38 1.13 18.3 4.15 18.46
T L 3 2.89 0. 607 0. 800 0. 464 1.02 1.87 64. 82
4 7.62 0.216 0. 645 0.611 6.14 1.47 19.34
5 4.71 0.221 0. 601 0.616 3.27 1. 44 30. 58
T i 6 3.55 0. 569 0. 801 0. 476 1.70 1.85 52.07
7 4.71 0. 845 1.01 0.504 2.35 2.36 50. 15
8 4.88 0. 548 0. 689 0.511 3.13 1.75 35.84
9 4.96 0. 665 0.784 0.554 2.96 2.00 40.35
10 7.48 1.30 1.51 0. 609 4.06 3.42 45.73
T3 T I 11 5.14 0.211 0.813 0.518 3.60 1.54 29.97
12 6. 00 0.682 0.559 0.584 4.18 1.83 30. 40
13 6. 45 0.728 0.774 0.571 4.38 2.07 32.11
14 2.18 0.101 0.627 0.523 0.926 1.25 57. 44
15 4.01 0.131 0.559 1.57 1.75 2.26 56.39
16 2.81 0.173 0. 606 1.14 0.883 1.92 68.52
- 17 8.01 0.553 0.655 1.13 5.67 2.34 29.17
18 5.53 0.549 0.786 1.07 3.13 2.40 43.46
19 4.85 0.352 0.890 0.496 3.11 1.74 35.84
20 4.97 0.783 0.851 0.460 2.88 2.09 42.12
SEHE 6.01 0.571 0.833 0. 670 3.93 2.07 39.61
SN 22.5 1.64 1.51 1.57 18.3 4.15 68.52
fe/ME 2.18 0.101 0.559 0.460 0.883 1.25 18.46

H P 2 AL, OKR 2 DU R I A5 5 i
FAEZES AEHUKT 3 Bl il e SRR
JEUURRYI S LA B4 2508 FERAFE S, Horh B4 250

b EE 6] Y5 {8 4 51 R 65.36% | 55.74% . 61. 16% F
59.25% ,SEHE AR 60.39% 5 B2 250 i He il E
Iy5H 14.22% | 18.96% . 16.58% Fil 15. 66% , ¥
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Table 2 Correlation between content of each form of arsenic and organic substance

Bl 2 B2 & B3 & B4 75 P8y AL
Bl #& 1
B2 & 0.639 ** 1
B3 & -0.190 -0.207
B4 7 0.292 0.176 -0. 141 1
PN 0.577** 0.491* 0.228 0.775** 1
LT 0.308 0.183 0.291 0.526** 0.674** 1

1) = FRMRZECN 0. 05 KF EBEFURBKER) ; * = FORHIRRECN 0. 01 KF_EBF UK
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