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Abstract Chemical speciation of heavy metals Pb, Cd, Cr and As in three farmland soils near pollutant sources in northeast China were an—
alyzed in this study. On the basis of analysis of the chemical speciation, bioactivity and phytoremediation about heavy metals in soils were e—
valuated and discussed, respectively. The result showed that heavy metal mainly accumulated in subsoil 0~20 ¢m , and the contents of heavy
metals in subsoil in individual region had surpassed different level of standard values “Soil environment quality standard”. The majorities of Pb,
Cr and Cd were found to be in residual fraction, with the relative concentrations being 52.9%~80.1%, 81.0%~90.5% and 42.1%~82.9%, re—
spectively. Cd existed mainly in the organic phase and the relative concentration ranged from 19.5% to 57.0%. There was a little amount of
exchangeable Pb, Cd, Crand As  0.02%~3.67% . The bioavailability and mobility of heavy metals in the three soils followed Cd > As>Pb>Cr,
and Cd = As>Pb =Cr. The highest proportions of bioavailability and mobility of Cd were found among all metals in the three soils, which indi—
cated that cadmium was the most active, and it should be paid more attention to.
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S5 Table 1 Physical and chemical properties of the
soils used in this experiment
° Soil Number oH TOC/ BD/  EC/  CEC/ Sand/ Silt/ Clay/
depth/cm mber p % grem® pStem'molog?t % % %

M, 0~20 Al 7.0714300 1346 28 157.06 18 58 24
20~40 A2 721 6940 1336 42 16000 26 52 22

40~60 A3 7205235 1326 51 13724 38 45 17

0~20 Bl 8229826 1.668 88 15799 16 61 23

20~40 B2 8378904 1503 102 15324 21 59 20

40~60 B3 81610740 1412 128 16483 35 48 17

N 0~20 CI 7.02 1074 1531 105 13549 23 51 26

20~40 €2 6959077 1583 75 11965 31 48 21

40~60 €3 699 1.563 1.594 77 10055 41 41 18
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Figure 1 Total content of Pb, Cd, Cr and As in soils at different depth
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Table 2 The values of soil environmental quality standard and soil 0.02%~3.67%
environment background
Soil environmental quality standard/mg-kg™*  Backeround °
Element ° b
First level Second level  Third level value/mg-kg
Pb <35 <300 <500 21.60 pH [8]O
Cd <0.20 <0.60 <1.00 0.112 4
Cr <90 <200 <300 53.40
4.05%~17.9% 3
As <15 <30 <40 9.22
0.36%~14.2
a. Soil environmental quality standard No. GB156198—1995 ; % % o
b. {Environment Background value Handbook )by Li Jian, et al, 1989.
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Figure 2 Speciation distribution of Pb, Cd, Cr and As in soils at different depth
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Figure 4 Mobility characteristic of Ph, Cd. Cr and As in soils
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