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1 30 m? 10 g/kg (D10)
3 5 g/kg 10 g/kg +
0.4 g/kg (D10+HAO0.4) 5 g/kg +
( 0.4 g/kg (D5+HA0.4) 0.4 g/kg
(HA0.4) (CK)
)
1.4 0.7 0.3 250 g/kg 5
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F1 HiEIENERBRMER
Table 1 Physicochemical properties of tested soil
pH cd DTPA-Cd CEC
(mg/kg) (mg/ke) (g/kg) (emol/ke) (g/em’) (mg/kg) (mg/kg) (mg/kg)
6.66 1.61 0.083 6 2232 3.50 1.30 64.10 170.20 11.74
F2 TIEMGWSHIBMNERZE
Table 2 Measured indexes and methods of soil samples
pH NY/T 1377—2007 pH
(DTPA-Cd) GB/T 23739—2009 n
HJ 832—2017 18]
HJ 704—2014 (s
[20]
NY/T 1121.6—2006 (21
KBr
(Bruker Vector 22) 2
FTIR ( S-4800 ) 2.1
(JSM 7500F) s A 21 (SEM-EDS)
F b 3R T AR /LA o A S FLBR 2 BT A (SA3100) 13k |
1T LR AR 57 A
1.4 [22]
() (1) [23] [24]
n=(Cy—C1)/Cypx100% €))
n (%) Go
DTPA-Cd(mg/kg) C, 1B
DTPA-Cd(mg/kg)
3
Excel2010 Orgin.0 EDS
SPSS 19.0 LSD O C Ca Si Mg
O C K Ca Cd
( 1C 1D)
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Fig.1 SEM-EDS of passivant and ameliorant
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16.381 mz/g 8.980nm  4.612 nm 3 15d D10+HAO0.4
D5+HAO0.4

Ccd* 30.8% 30.1% 30d D10+HA0.4 D5+HAO0.4

Cd* 36.2%

34.6% 15d 5.4%

" 4.5% 50 d 4
3 HUHMBARAGERARSLBRSE ’
Table 3 Surface areas and pore parameters of passivant and D5+HAO0.4 50.1%

ameliorant
BET (m*/g) (cm*/g) (nm)
11.273 0.0253 8.980
16.381 0.0121 4612
2.2 DTPA-Cd
70 d DTPA-Cd
3 3 5

D10+HA0.4>D5+HA0.4>D10>D5>HA0.4
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0.083 6 mg/kg
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0.033 2 mg/kg
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Fig. 3 Effects of different materials on contents of
DTPA-Cd in soils

D10+HA0.4 DI0O D5 HAO0.4
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[30]
[31]
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[32]
2.3 pH
pH
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Fig. 4 Soil pH values and SOM contents under different materials
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Fig. 5 Contents of available nitrogen, potassium and phosphorus in soils under different materials
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Immobilization of Cd in Contaminated Farmland by Natural
Minerals Combined with Humic Acid

JIANG Jieru, LIN Qintie’, ZHANG Xiaofeng, ZHONG Songxiong, YIN Guangcai, WANG Yulin,
CHEN Guangyi, LUO Haoyu, HUANG Runlin

(School of Environmental Science and Engineering, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: The stabilizing effects of improved bentonite-diatomite-magnesia-humic acid composite curing agent on soil
available Cd and its influence on soil physicochemical properties were investigated, and the related mechanisms were also studied
by adopting FTIR, SEM-EDS and BET analyses. Results showed that after 70-day treatment, the concentration of available Cd in
soil, which was initially 0.083 6 mg/kg, decreased significantly. The stabilizing efficiencies of different composite curing agents
were in an order of 10 g/kg curing agent +0.4 g/kg humic acid > 10 g/kg curing agent > 5 g/kg curing agent + 0.4 g/kg humic acid
> 5 g/kg curing agent > 0.4 g/kg humic acid. In particular, the stabilizing efficiency reached 60.2% for 10 g/kg curing agent + 0.4
g/kg humic acid treatment. SEM-EDS and BET analyses revealed that the curing agent exhibited loose surface structure, the
existence of ions on the surface, which included Na*, Ca®>", Mg*", could contribute to chemical adsorption through ion exchange.
Besides, functional groups such as quinone, alcohol, hydroxyl, carboxyl, carbonyl and C=C bond in humic acid could coordinate
with Cd**. Chemical absorption is the main reason to reduce the availability of soil Cd.

Key words: Soil; Cadmium; Immobilization; Humic acid; Natural minerals
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