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¥J3KF] GB 3838—2002 (MbF/KIRBE Rt brifl ) IVIHRAE. BEE I EIGHERS , I 1.0% M9 C3 MR L4 )8 As. Cd FUR I
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Research on Passivation Materials for As and Cd Compound Contaminated Soil Around

Non-ferrous Metal Smelters

DENG Lin" 2 DAI Qingyun" 2, ZHOU Jinquan', GUI Juan" 2, HE Jungiang" 2, FU Yuncong' 2, LIU Daihuan"**

(1 Yonker Environmental Protection Co., Ltd., Changsha 410330, China; 2 National Engineering Research Center for Soil
Nutrient Management and Pollution Remediation, Nanjing 210008, China)

Abstract: In order to screen out the composite passivation materials suitable for the remediation of arsenic (As) cadmium (Cd)
contaminated soil around non-ferrous metal smelters, 2,4,6-trimine trisodium (TMT), iron salt, clay minerals and aluminum-based
material were selected and the optimal compound formula for Cd and As passivation was studied. The results showed that under
the same test conditions, after adding three passivation materials: C1 (clay mineral + TMT), C2 (calcium, magnesium and
phosphorus fertilizer + iron salt + zeolite + TMT), C3 (iron salt + aluminum-based material + TMT),the concentrations of acid
soluble As and Cd in the soils around the non-ferrous metal smelter had reached the Category IV Standard of GB 3838—2002
"Environmental Quality Standard for Surface Water". With the passage of time, adding 1.0% C3 had the best passivation effect.
Among them, the reduction rates of acid soluble As and Cd concentrations could be up to 96.95% and 99.37%, respectively.
Tessier five-step extraction analysis showed that C3 slowly transferred the forms of As and Cd from the exchangeable form and
iron-manganese oxide combined form to the residual form, suggesting its effect of passivating As and Cd at the same time, thus
could reduce the migration ability of As and Cd, and reduce the pollution risk of As and Cd in the environment around the
smelter..

Key words: Non-ferrous metal smelters; As and Cd; 2,4,6-trimercapto-s-triazine trisodium (TMT); Iron salts; Al-based materials;

Passivation
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Table 1 Physiochemical properties of experimented soil

AR pH 4 As(mg/kg)

4> Cd(mg/kg)

FRIZHEAR As(mg/kg) fRIZHEA Cd(mg/kg)

I B IR T 6.73

282.26 3.38

0.2790 0.010 6

BEALAL R « 15 R AU 1 i3 A 15 00 i ke 1
MR Cl1. C2. C3. Cl BELAENNE 0+
TMT(4 : 1, m: m); C2 EFECAECHESEEREIE+ERER+
WA+ TMTQ2 :2:1.5: 1.5, m: m); C3EZEMER
BRERHE A B+TMT(2 £ 3.5 1.5,m = m), Hiff, TMT
P ICRE O H G R A, Al — oA
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WELE Cd 54, HuioA W s £ W%
FIFHI (ZL201810970549.1 . ZL201810970527.5), #%
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IS OMRA); FINEE T/K 100 mL, fREFHHES K
F28% LA GEMIINAO)BEATER IR, 400 THE R 7.15.
30 d Ji5 RAE R HERE SRS 5 26 K 5 IR LR i e 1Y) e
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e H] 32 ¥ s RIRER S5 A B A A A A
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AT Y A AL AR AR T 4 R TR A B S
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TP ELSE As. Cd IRIEHEAR A HI/T 299—
2007 [EREY) B MR SRR )P
WMisE , LUK MR TR & WA IR AR, =40
pH 4 3.20 + 0.05, ML 10 : 1(V : m)iFATIR
P& 2T IR SRR T A TR K S5 T i th i
AR, 4R 425 HCI-HNOs-HCIO, ¥
fift, JRT WO (AAS)IE s pH & il FH 7 i
PHS-3C #Y pH it
1.3 HESH

K H Microsoft Excel 2013 #7444 B, SPSS
22.0 PEATGEHHT, LSD VARG U6 A [ b B jH) 22 2
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2.1 ARESFEAFIBEIXT L8 pH B9
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AN A A e pH AR o X IR AR R B3, 4% pH
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Fig. 1 Effects of different passivator materials on soil pH with time
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Fig. 2 Effects of different passivation materials on the concentrations of acid soluble As and Cd in soils
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Fig. 3 Variations of soil acid soluble As and Cd concentrations reduction rates with time under different passivation material treatments
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F2 ARHUEFIHRLETERZIES As. CARE5:
1% pH HIHE X%
Table 2 Correlations between acid soluble As and Cd
oncentrations and soil pH under different passivation treatments
materials

Bif Ak izt an As Cd pH

Cl As 1 -0.501 0.556
cd 1 —0.998"
pH 1

C2 As 1 —0.763 0.494
cd 1 0.185
pH 1

C3 As 1 0.989 1.000™
cd 1 0.989
pH 1

T % IR TE P<0.05, P<0.01 7K 35 AH 2 U .

JCREMIEME, A8 C3 Bifk ARG, BRIZIES As &
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Hi &l 4 PTG Y, C3 pARERT B 0 202 -3 h As
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A R R B E, N 80.79% i
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Fig. 4 Effects of stabilization time of passivation materials on soil As and Cd forms
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