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The Remediation of Heavy Metal Contaminated Soil by Combining Lime and Apatite with Pennisetum sp.
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Abstract: A pot experiment was set up to test the remediation effects in a Cu and Cd contaminated soil by applying of apatite (dosages of
0.6% and 1.2%) and lime (dosages of 0.2% and 0.4% ). The results showed that soil solution and soil pH was significantly increased with
application of lime and apatite, and both followed the order 0.4% lime>0.2% lime>1.2% apatite>0.6% apatite>control. The content of soil
solution Cu and Cd and availability Cu and Cd in soil apparently decreased with application of apatite and lime, and the decrease magnitude
increased with increasing dosages of lime and apatite. With application of lime and apatite, biomass of Pennisetum sp. increased, and con—
tent of Cu and Cd in above part and root decreased. The highest biomass of in above part(61.45 g) and root(10.31 g) of Pennisetum sp.were
found in 0.4% lime treated soil. Our results showed that apatite is more sustainable to sustain low availability of Cu and Cd with increasing
simulation time than that in lime treated soil. However, lime at the dosage of 0.4% is more effective to remove heavy metal by uptake of Pen—

nisetum sp. than that in apatite treated soil.
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Table 1 The physical-chemical properties of tested soil
APLBT  BEA P HIR K A i
pH  SOM/  Available Available Available Total Cu/ Total Cd/
¢-keg?  N/mg-kg' P/mg-kg” Kimg-kg' mg-ke' pg-ke

446 30.73 151.49 68.28 51.12 823.57 850.47

TJ7) 1 pH 43 5k 12.24 Fi 8.40,Cu & 545
1.36.9.54 mg-keg™; Cd & E4350 0.87.1.18 mg-kg™,
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Figure 1 Effects of soil solution pH and concentration of Cu and Cd

with application of amendments
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70.6%~86.1% 5 e IHR i 12 F1 S2 Ab P 4 HEA R
Cd 27 &4y 5k 123.77~127.80 pg -kg™ F10.90~1.66
ng kg™, IR A 5K 72.19%~73.4%F1 99.7%~99.8%
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FE 4 Al B A ) Cu A Cd
SRS TSR ESEM I IEASESESE S
T PR IR AR DG A OC R BGAF 0.90 L
E AR IR R Cu &8 5 50w A 3 Cu
ARSI A O (R R R Wk Cd B
5 AR T Cd RS A R R
M. FAh, LI WO 135 pH Y43 515 1380
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Table 2 Biomass and content of Cu and Cd in Pennisetum sp.

Qb3 Wy Biomass/g Cu/mg-kg™ Cd/mg-kg™ SFE Accumulation/mg
Treatment 4y |-3/% Above ground 4 Root  Hi 743 Above ground 4 Root 3l - #54) Above ground 4R Root Cu Cd
CK 3.40b 1.22¢ 963.71a 1155.73a 5.54a 6.48a 4.64ab 0.03b
L1 3.95b 1.08¢ 501.59h 1018.65ab 3.06b 4.63b 3.09b 0.02b
12 5.39b 2.42be 211.23¢ 755.79b 1.47be 1.71c 2.96b 0.01b
S1 8.65b 4.14b 191.05¢d 807.14b 1.37bc 2.81c 5.06ab 0.02b
S2 61.45a 10.31a 28.02d 434.29¢ 0.87¢ 1.91c 6.14a 0.07a

T RPUE =4 EF AWyt b o R AR A W AR B R ; RIS INE TR AR [RI R e P<O.0S K E2ER B % . T IE.

&3 AR RAIX L5 pH K Cu/Cd BHEES BRI

Table 3 Effect of soil pH and concentrations of available Cu and Cd under different amendments

b 22 pH A% Cu Available Cu/mg kg™ F3A Cd Available Cd/pg kg™
Treatment 5 {17 H May 17th 8 /1 17 H August 17th 5 1 17 H May 17th 8 /1 17 H August 17th 5 17 H May 17th 8 /1 17 H August 17th
CK 4.57e 4.62d 72.27a 77.14a 443.40a 481.13a
L1 5.49d 5.28¢ 12.83b 14.92b 198.78b 204.28b
L2 5.96¢ 5.74b 4.49¢ 4.38¢ 123.77¢ 127.80¢
S1 6.60b 5.83b 1.73d 2.17¢ 61.83d 141.49¢
S2 7.87a 6.88a 1.38d 1.87¢ 0.90e 1.66d
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Table 4 Correlations between Cu and Cd in Pennisetum sp.,Cu and Cd in soil solution and available Cu and Cd in soil

DS-Cu DX~-Cu DS-Cd DX-Cd TY-pH TY-Cu TY-Cd TR-pH TR-Cu TR-Cd
DS-Cu 1.00 0.88" 0.98" 0.97" -0.96" 091" 0.95" -0.91™ 0.93" 0.98"
DX-Cu 1.00 0.85™ 0.87" -0.81" 0.67" 0.73" -0.94™ 0.70" 0.87"
DS-Cd 1.00 0.97" -0.94" 0.90" 0.93" -0.86" 0.93" 0.95™
DX-Cd 1.00 -0.90" 0.84" 0.90" -0.85" 0.88" 091"
TY-pH 1.00 -0.92" -0.95" 0.89" -0.94" -0.96"
TY-Cu 1.00 0.99" -0.76" 0.99" 0.94"
TY-Cd 1.00 -0.81" 0.99" 0.96™
TR-pH 1.00 -0.78" -0.93"
TR-Cu 1.00 0.94™
TR-Cd 1.00
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