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Distributions of Arsenic Species in Different Eutrophic Waters of Lake Taihu

and Their Relations to Environmental Factors
CHE Fei-fei'?, WANG Da-peng'”, ZHEN Zhuo', YAN Chang-zhou'*, WANG Zao-sheng'

(1. Key Laboratory of Urban Environment and Health, Institute of Urban Environment, Chinese Academy of Sciences, Xiamen
361021, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; A detailed field survey of arsenic species and water quality parameters was conducted in different eutrophicated regions of
Lake Taihu (Zhushan Bay, Meiliang Bay, Gonghu Bay and Southern Taihu) in summer and winter. Furthermore, spatial and seasonal
distributions of arsenic species and their relations to water quality parameters were investigated with multivariate analysis techniques.
Higher average contents of total arsenic ( TAs), arsenate [ As( V) |, arsenite [ As(Ill) ] and methylarsenicals [ sum of
monomethylarsenic acid (MMA) and dimethylarsenic acid (DMA) ] were observed in northern regions (including Zhushan Bay,
Meiliang Bay, and Gonghu Bay) (TAs: 2.58-3.34 pg-L™', As(V): 1.37-2.34 pg-L™", As(Il): 0.53-0.64 pg-L7',
methylarsenicals: 0.16-0.36 pg-L™'), compared to those in Southern Taihu (1.73, 1.10, 0.31, 0.10 wg-L™"). The results
exhibited obvious spatial characteristics of arsenic species in the surface water of Lake Taihu. Besides, average values of TAs,
As( V), As(Ill) and methylarsenicals in summer were 3.40, 2.06, 0.73 and 0.25 wg-L™", respectively, higher than those in
winter (1.78, 1.10, 0.30, 0.17 wg-L™"), reflecting significant seasonal characteristics of arsenic distribution. Factor analysis
revealed the significant relationships of TAs and As( V) with several water quality parameters, which suggested that spatial and
seasonal distributions of TAs and As( V) in Lake Taihu were affected by external pollution and internal arsenic release from sediments.
Redundancy analysis further indicated significant effects of total phosphorus (TP) and total iron (TFe) on the distributions of TAs and
As( V). At the mean time, the above statistical analyses exhibited that As( Il ) and methylarsenicals were positively correlated with
chlorophyll-a (Chl-a). A large amount of microalgae could accumulate As( V) and transform it more strongly to As( Il) and
methylarsenicals in eutrophic regions when compared to mesotrophic region, especially in summer, reflecting the regulation of
microalgae on arsenic biotransformation.

Key words: arsenic species; water quality parameters; arsenic transformation; eutrophication; Lake Taihu
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Fig. 1 Sampling sites in Lake Taihu
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Table 1 Spatial and seasonal characteristics of water quality parameters

KRS A _ Z5 1) 534 A TN
=D HR T BN A A%

TP/mg-L ™! 0.17 £0.04 0.08 +0.02 0.07 £0.02 0.06 +0.03 0.09 +0.06 0.11 +0.04
TN/mg-L ™" 4.56 +1.42 1.94 £0.92 2.11£0.92 1.61 £0.32 2.01 £0.83 3.11+1.84
Chl-a/pg-1.7! 9.38 £4.25 9.88 £2.08 4.22+1.82 2.80 +0.44 7.47 £3.88 5.68 £4.01
DOC/mg-1.7! 5.96 £0.93 4.63 +0.82 3.68 +1.43 3.75 £0.51 5.10£1.08 3.91+1.28
pH 7.69 £0.94 8.11 +£0.76 7.87+0.72 8.05 +0.53 8.57 £0.21 7.28 +0.36
DO/mg-L~" 11.99 £1.98 10.50 £3.34 9.89+2.79 9.77 £1.89 8.29 +1.26 12.79 £1.05
WT/C 19.64 +14.22 18.77 +13. 44 18.47 +13.07 18.99 +13.68 31.38 £0.94 6.56 £0.17
TFe/pg-1.7! 199.68 +141.62  177.29 =144.11 165.53 +137.71 130.30 £103.93  287.28 +47.99 49.12 +14.70
TMn/pg-L~! 36.20 £18.75 20.02 £8.74 18.72 £8.29 21.40 £5.89 24.06 £13.62 24.11 £12.83
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Fig. 2 Average concentrations (summer and winter) of As species in different regions of Lake Taihu
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Table 2 Correlation analysis between the concentrations of arsenic species and water quality parameters

B A i/ L

I E TP TN Chl-a DO DOC WT pH TFe TMn
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Fig. 4 Seasonal distribution of As speciation in Lake Taihu
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Table 3 Rotated component matrix
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