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Speciation Transformation and Behavior of Arsenic in Soils Under Anoxic

Conditions

WU Xi'?, XU Li-ying', ZHANG Xue-xia', SONG Yu'*, WANG Xin', JIA Yong-feng'

(1. Key Laboratory of Pollution Ecology and Environmental Engineering, Institute of Applied Ecology, Chinese Academy of Sciences,
Shenyang 110016, China; 2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The soil of 0-100 ¢cm depth was collected from the wastewater-irrigated farmland in Zhangshi, Shenyang and was amended
with low concentration of arsenic. Microbial-mediated speciation transformation and environmental behavior of arsenic were investigated
with and without addition of sulfate. The results showed that without addition of sulfate, arsenate was significantly reduced and released
into soil solution after eight days of anaerobic incubation. Above 70% of arsenic presented as arsenite. More arsenic was released from
the soil of 20-40 c¢m depth with arsenite and total arsenicconcentration of 892. 8 wg+L ™" and 1240.6 wg-L™" respectively. Compared
with abiotic control, the amount of arsenic dissolved in hydrochloric acid decreased greatly in each layer of soil, moreover, almost all of
arsenic was reduced to arsenite. Ferric iron was also significantly reduced to ferrous and released into soil solution simultaneously. The
concentration of ferrous iron in soil solution was above 40 mg-1.~" in solution and was 9. 0-13.4 g-kg™"' in soil solid. Above 50% of
the iron dissolved in hydrochloric acid was presented as ferrous. This indicates that microbial reduction leads to reductive dissolution of
iron oxides and transformation of mineral configuration in soil solid. The release of arsenic and iron was notably suppressed after
addition of 10 mmol-L ™" sulfate, with the concentration reduced by 50%. The amount of HCI-dissolvable arsenic in soil solid
decreased by 50% , compared to the treatment without sulfate addition, which probably due to precipitation of arsenic sulfide. It is
obvious that microbial reduction leads to reduction and release of arsenic when sulfate is absent. In the presence of sulfate, microbes
may transform mobile arsenic into more stable species. Formation of arsenic sulfide mineral was probably the mechanism for arsenic
fixation in soil by microbes.
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Table 1  Major element in soil

S5 As Fe Mn cd Cu Pb Ni
FitR A8/ mg kg ™! 10.3 34187.5 670.5 2.3 32.7 60. 0 36.1
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Fig. 1 Release of arsenic by microbes
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Table 2 Distribution of arsenic in solid and aqueous phase by microbes

ek As(T) - As(T)-yag As(T) _py +As(T) _ ypp/As(T)
" /pgeL-! /mg-kg! /%
B[ty poniid 211.8 12.9 42.8
NS
SRR YRGS 739. 8 3.0 44.5
. B2ty payiiit 221.6 13.2 44.1
AN IR
Mgt L 485.5 1.5 28.0
1)As(T) _ B4 Dissolved As(T) ; As(T) _yyu BPA Hydrochloric acid extract As(T)
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SRR I - 33 v 1 I S I Bk S AR 5 4 i R T 4
An AR DL B IR A% S VE AL P v B B AF T [
PR R IE S FE AL 5 B PR EEAT 0 ) SCHR. & 3
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A ISR, R B ) AR AR SRS B Fe (1)
WA A TE, AR A= P X B v L7 A 3 RS
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ERTR AT 4 I BBk B R B, b 7ER 2 0 ~ 20
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B B T UTHE TR A Fe( 1), 156 BH 38 2 735 i i 15
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