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Abstract Gold mining and smelting in Zhaoyuan of Shandong Province usually discharged acid mine effluents causing
serious heavy metal pollution of Jiche River’s water and sediments. In this study top layer sediments were sampled and
chemical speciation of arsenic ~ As in sediments was analyzed by BCR sequential extraction. Kinetics of As release was
studied as well by use of a simulated leaching process conducted with a stirred —flow reactor. The study found that the
sediments had been contaminated seriously by arsenic with total content ranging between 778 mg/kg and 3 389 mg/kg.
According to the chemical speciation various states of arsenic in sediments such as weak acid extractable reducible

oxidizable and residual accounted for 2.6%~9.8% 18%~79% 2.4%~7.1% and 8.7%~75% respectively the speciation was
mainly controlled by geochemical factors such as iron and manganese oxide content organic matter content and pH value.
Furthermore the sediment samples being rinsed with solution of Ca NO; , in 0.01 mol/L for 420 min the amounts of As
released were measured and the peak concentrations of As in the leachants ranged from 29.7 pg/L to 468 wg/LL  which
correlated with the total content of As in sediments. Arsenic concentration in leachates decreased with the extension of rinsing
time particularly in the initial 200 min but interruptions of rinsing respectively at 90 min and 270 min could result in
significant increases of leachates’ As concentrations. Therefore the facts revealed that As -release from contaminated

sediments was kinetic in nature and the release rate was dependent on the surface properties of sediments as well as
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chemical speciation of As in sediments.
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Table 1 Sequential extraction procedure for sediment samples
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3 mm 0.01 mol/L Ca NO; , pH
TOC/g* kg™ /% 1% /% Ig *kg™ /g- kg
LS12 56 38.1 8.4 49.3 42.3 35.4 0.3
LS16 4.2 17.7 6.9 40.9 52.2 74.0 0.2
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Table 3 Species distribution of arsenic in sediments and extraction efficiency
/mg-kg™ /mg-kg™ /mg-kg™ /mg-kg™ /mg-kg™ 1%
LS12 20 138 38 573 778 98
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Fig.1 Percentage of different fractions of 2 4 [0.01 mol/LL Ca NO; ,]
arsenic for sediment samples
LS12 29.7 ng/L LS16
- 271.5 pg/L JH26 45.7
we/L JH27 468.5 pg/L. 4
[19]
N Y [e} 4
o 400 mL
400 mL
20 5 (23]
1 o
35 r 300 50 500 o
-, 30 A T 250 f8 o0k "o 400 Py
iﬁjg.- . 2 20009 2 50 2 3004
SE R S sof = T =]
4:2 10 ..'... 4:2 100 1 oo ".o.'.". é o .......'- .w. é e .. oo
| * e, ¥ so0t ¥ 10F ¥ 100 eee 0uy oo,
0 0 2(I)0 4(‘)0 6(I)0 8(I)0 10‘00 0 0 2(I)0 4(‘)0 6(I)0 8(I)0 10‘00 O0 2(‘)0 4(‘)0 6(I)0 8(‘)O 10‘00 0 0 2(I)0 4(‘)0 6(I)0 8(I)0 10‘00
it #/mL it E/mL it #/mL it #/mL
(a)LS12 (b)LS16 (c)JH26 (d)TH27
P2 LR B G W U 25 1
Fig.2 Changes of the concentration of arsenic release and flow in sediments
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Fig.3 Percentage of the quality of arsenic release
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