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Alternation of Oxidation Reduction Potential-Removed Heavy

Metals from Reclaimed Farmland by Leaching
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Abstract: In order to study the changes of soil redox potential, the flume to simulation outdoor farmland experiment was
done. First, to control the redox potential of the soil through regulating the time of soaking soil, then to remove heavy metals
such as Cd, Cr, Pb, Cu, Zn through leaching soil. The experiment consists primarily of two treatments, with each consisting of
two phases. The assignment of the first treatment is to keep soil redox potential as —50 mV and —100 mV while that of the
second as —100 mV and —-200 mV. Results showed that after leaching soil, the removal rate of Cd, Cr worked best, with re—
moval rate of heavy metals of the first treatment as 34.94%, 19.56% while that of another as 56.49%, 39.17%. It was found
that with the soil redox potential decreased, removal rate of heavy metals was increased.
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Table 1 Formulae of artificial seawater of Mocledon (g/L)

s s

SN NaCl 26.726
RS MeCl, 2.26
TR R MgSO, 3.248
AL CaCl, 1.153
BRI NaHCO, 0.198
FAbsp KCl 0.721
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Fig.1 Redox potential ofthe soil after immersion and leaching
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Table 2 The change of the content of Cd, Cr, Pb, Cu, Zn in the soil in different redox potentials of soil (mg/kg
TR cd Pb Cr Cu Zn
Y OBLNi 2.88+0.25 a 133.44+1.76 a 34.45£1.70 a 63.91+1.84 a 461.73+1.18 a
T1 2.51+0.47 ab 131.44+7.78 ab 31.93+2.51 ab 61.61+0.93 ab 459.78+1.31 a
T2 2.42+0.23 b 127.74+8.48 abc 30.35+0.74 ab 61.57+0.33 ab 460.35+8.35 a
AbEE 1 T3 2.38+0.12 ¢ 123.11£4.38 bed 29.93+0.39 ab 59.22+5.24 be 457.91+4.64 b
T4 2.02+0.09 cd 120.31£8.00 bed 26.66+1.92 be 57.83+1.28 be 454.51+4.06 b
T5 2.09+£0.21 cd 118.42+1.04 cd 23.40£2.34 ¢ 57.58+1.03 be 452.01+£9.30 b
T6 1.87+0.09 d 113.60+2.52d 22.69+1.95 ¢ 57.43+£2.64 ¢ 448.50+5.99 ¢
AL BELRT 2.88+0.25 a 133.44+1.76 a 34.45£1.70 a 63.91+1.84 a 461.73+1.18 a
S1 2.03+0.09 b 121.76+5.37 ab 27.04+2.59 b 59.40£1.70 b 455.39+4.86 a
S2 1.98+0.13 b 117.5+£3.65 b 25.96+1.46 be 58.31+1.57 b 458.00+5.28 a
AbEH 2 S3 1.83+0.16 b 115.50+£5.37 ¢ 24.46+0.93 bd 57.06+1.16 bc 455.48+5.55 a
S3 1.40+0.05 ¢ 110.96+2.33 d 22.56+0.41 cd 54.60£1.15 ¢ 450.53+9.46 a
S5 1.40£0.30 ¢ 109.71+£4.05 d 21.91+4.17 bd 54.44+0.63 ¢ 449.07+8.54 a
S6 1.25+0.02 ¢ 105.80+6.71 d 20.96x1.58 d 54.14£3.56 ¢ 449.45+9.83 a
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Table 3 Changes of the heavy metal fraction in the soil after treatment I (mg/kg
TER RS BRIR &4 B3 EIEFS AEMTS RS
PGBLiRiiY 0.36+0.03 a 0.30+£0.10 a 0.613+£0.05 a 0.24+0.03 a 1.07+0.09 a
T1 0.35+0.02 ab 0.16+0.18 ab 0.592+0.04 a 0.22+0.02 a 1.02+0.07 a
Cd T3 0.30+0.02 ab 0.14+0.04 be 0.576+0.01 a 0.16+0.02 b 1.05+0.08 a
T4 0.28+0.09 b 0.12+0.04 ¢ 0.368+0.04 b 0.15+0.00 b 1.03+0.11 a
To6 0.19+0.01 ¢ 0.08+0.03 be 0.367+£0.01 b 0.13+0.03 b 1.03+0.16 a
AL BELRT 0.170£0.12 a 0.256x0.1 a 8.31+0.76 a 6.62+0.27 a 16.66+0.66 a
T1 0.097+£0.03 b 0.226+0.01 a 6.61£0.45 b 6.48+0.37 a 16.12+1.12 a
Cr T3 0.038+0.00 b 0.218+0.01 a 6.54+0.15 b 6.23+0.34 a 15.65+0.24 a
T4 0.038+0.01 b 0.153+0.01 b 5.03+0.42 ¢ 5.88+0.57 a 15.87+£2.09 a
T6 0.033+0.01 b 0.135+0.02 b 4.72+0.14 ¢ 5.30+£0.16 b 15.73£0.87 a
PGBLiRiiY 0.22+0.03 a 3.01+0.01 a 13.61£1.58 a 11.84+1.87 a 101.76+4.90 a
T1 0.21£0.03 ab 2.89+0.09 ab 12.76+0.60 ab 11.51+0.15 a 97.34+3.47 a
Pb T3 0.16+0.02 ab 2.71+0.06 b 12.02+3.43 b 10.31+1.96 a 97.62+3.27 a
T4 0.15x£0.04 b 2.64+0.05 b 10.18+0.08 b 10.39+0.74 a 098.32+4.90 a
To6 0.15+£0.06 b 2.53+0.3 b 9.75£2.01 b 9.02+1.65 a 098.51+5.63 a
AL BELRT 0.35+0.03 a 0.87+0.11 a 9.66+0.55 a 29.08x1.19 a 24.20+1.09 a
T1 0.33+0.15 a 0.85+0.10 a 9.12+0.44 a 26.62+0.91 b 24.14+0.95 a
Cu T3 0.34+0.04 a 0.80+0.11 a 8.79+0.93 a 26.53+0.92 b 23.72+0.82 a
T4 0.32+0.03 a 0.79+£0.04 a 6.16+0.58 b 26.62+2.38 b 23.66+0.67 a
T6 0.30+0.08 a 0.78+0.07 a 5.89+0.43 b 25.17+0.82 b 24.19+1.37 a
PGBLiRiiY 12.20+3.88 a 10.60+1.33 a 1.52+1.13 a 34.72+1.80 a 384.98+7.96 a
T1 6.98+0.87b 9.97+2.05ab 1.36+1.00 a 33.14+3.07 a 382.97+4.19 a
Zn T3 5.16+0.23bc 9.46+0.87b 1.20+0.17 a 31.54+1.39 b 382.77+1.58 a
T4 2.18+1.28¢ 6.12+2.53bc 1.14+0.53a 31.95£2.56b 392.47+3.43a
T6 1.62+0.06¢ 6.28+0.24¢ 0.97+0.16a 31.28+1.86a 384.60+1.90a
W P RMEHBRHEE ; A AL [ — 51 7 1 a~d 2R RFZR (p<0.05) , LLEHEFF TR FFEE T T,
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Table 4 Changes of the heavy metal fraction in the soil after treatment I (mg/k®
TR WRHE R E A RE RN R R A CIE=Ria7N TR A
b FHi 0.36+0.03 a 0.30£0.10 a 0.613£0.05 a 0.24+0.03 a 1.07£0.09 a
S1 0.30+0.09 b 0.10+0.07 b 0.379+0.08 ab 0.26+0.02 b 1.10+0.06 a
Cd S3 0.25+0.04 b 0.01+0.01 b 0.458+0.02 b 0.15+0.05 b 1.07+0.15 a
S4 0.19+0.02 b 0.01+0.06 b 0.312+0.04 ¢ 0.15+0.03 b 0.97+0.10 a
S6 0.17+0..03 b 0.01x0.00 b 0.259+0.13 ¢ 0.14+0.01 b 1.02+0.32 a
PGBLiRiiY 0.170+0.12 a 0.256+0.1 a 8.31+£0.76 a 6.62+0.27 a 16.66+0.66 a
S1 0.094+0.09 b 0.083+0.01 b 5.57+0.59 b 5.10+0.19 b 15.36+0.66 ab
Cr S3 0.072+£0.02 b 0.027+0.01 b 5.31£0.79 b 4.03+£0.18 ¢ 14.92+1.00 b
S4 0.025x£0.05 ¢ 0.014+0.01 b 3.79+0.39 ¢ 3.86+0.09 ¢ 14.88+1.37 b
S6 0.020+0.02 ¢ 0.009+0.00 b 3.09+0.80 ¢ 3.45+0.24 ¢ 14.96+1.15 b
AL BELRT 0.22+0.03 a 3.01+0.01 a 13.61+1.58 a 11.84+1.87 a 101.76+4.90 a
S1 0.17+0.01 b 2.65+0.01 b 10.99+0.22 b 10.83+0.79 ab 100.03+£1.73 a
Pb S3 0.16+0.05 b 2.38+0.09 ¢ 10.14+0.36 b 9.51+0.41 be 98.37+3.54 a
S4 0.16+0.00 b 2.20+0.13 cd 7.62+0.46 ¢ 9.16+0.46 bc 101.95+3.31 a
S6 0.16+0.04 b 2.02+0.28 d 6.97+0.93 c 8.43+0.43 ¢ 100.39+2.54 a
PGBLiRiiY 0.47+0.03 a 0.87+0.11 a 9.66+0.55 a 29.08+1.19 a 24.20+1.09 a
S1 0.41+0.05 b 0.86+0.07 a 6.81£0.55 b 29.98+2.38 a 23.11x1.30 a
Cu S3 0.38+0.09 ¢ 0.80+0.13 a 6.46x0.17 be 24.45+1.08 b 23.65+0.75 a
S4 0.35+0.01 ¢ 0.88+0.04 a 5.38+0.52 cd 24.92+0.42 b 23.27£2.56 a
S6 0.3320.06 ¢ 0.79+0.10 a 5.07+1.04 d 23.68+1.22 b 23.66x£0.47 a
AL BELRT 13.20+2.54 a 10.60+1.33 a 1.52+1.13 a 34.72+1.80 a 384.98+7.96 a
S1 12.52+2.84 ab 7.69+2.68 ab 1.33+0.14a 34.09+1.82ab 389.93+7.05 a
Zn S3 7.35£0.32 be 7.63+0.48 be 1.16+0.09a 32.35+1.87ab 383.59+1.17 a
S4 2.45+0.38 cd 7.48+1.55 ac 1.33+0.91a 34.50+1.38ab 381.77+1.39 a
S6 1.01+0.19d 7.19+0.65 ac 0.85+0.24b 31.99+1.33b 381.08+2.87 a

T P I AR A AN R AL B ) 17— B2 B a~d RSB35 T 5 (p<0.05) , HURLTE ARG RIFOE & it AT,

WK, 22 ke R, 3 rh B 1 W A e A AN Bk
FR £ 45 1 A R PR BR AR, TR IAT Bl R S A I S A
PRI T, DA AT AS RS MR IR Eh 4 B S 2 0
A IE T LA AN K 5 T B <2 s 1 AT I S S B S
IR S5 L RL R BRI, IR KRR R B T,
W RT3 Ji 2 11 B < e 52 H ISR AL i L A7 1) 52 B
LN
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