5558 % 45 4 M + o W) Vol. 58, No. 4
2021 4£7 A ACTA PEDOLOGICA SINICA Jul., 2021

DOI: 10.11766/trxb201912170575

EUL, WEESE, MR, BAR. MR ATE R R IS IR D], A, 2021, 58(4): 837-850.

LI Ying, SHANG Jianying, HUANG Yizong, WANG Nong. Research Progress on Passivation Materials for Cadmium-Arsenic Co-Contamination
in Soil[J]. Acta Pedologica Sinica, 2021, 58(4): 837-850.

BEE S TR TIEG MR RAR

£ &, maEE" Y, fuzt, £ K

(1. P EgRN R R SEAR 2, JE3T 1001935 2. #HEHEY - LA EEHE SR E, dba 1001935 3. Aol eIt T &
BRI, JEE 1001935 4. Ol AT R I, R 300191)

WA

. REHHES RGP E, oG Yo 5 o B S Ts Y B3P T R RIERI S BURIPNR SRR, A
BT i 2 15 pH AR ANAALIR JE LA 5, SN T AR A AT AT e IR IB e, U E R IR 4 SRR T
LI BRI A2 55 G S BB SR 0 R SR AR A2 5 15 e SRR A B S SR NP 3 DL Bl R A AR B
e BEIRERSE . B MUEYIZE | SRR B2 L A HUILSERE R R A o AT R F TR WA W SR R X 4
A RIFRRINECR, o 1 RIS AR, 8 O ek A M o sl HAR AR S, R DL R/ BCRE A R A B
%Q%\%iﬁ%\%ﬁﬁﬁxﬁﬁﬁ%,E%Qﬁ@ﬂﬂ@%g?ﬁﬁ\ﬁmﬁﬂ%ﬁ%ﬁ%;%@ﬁ%igﬁﬁﬁﬁ%
P BCHtE , 38 BT AN (] e A QPP . i SLSE LRI BEAL R s & m MO SRR Z S5 AR . A KA 18 ) S it
IR OE R AR . SR RN S VR IRt BRAEEAD . REFSAC . AkEALSSE LAmT%%%\?ﬁWWﬁﬁ
RLE LA EE AR By rh 2R A, FE S8R ALY MBS BERRICAFBCHE , @i 8 7 AcH . TUEMER G I i ik
s TS IR SR SR AR EE RO A LT, EEOE R | A IS A LS AR U U E R AL R s i
Hh, EEHUEAGAE | AR LR S A A Sl A R R . A SOW SR S TS Y R IE B AR T 4G
A9 T SR AT AR, DA AREN 5 A5 Y B R BRI — i 4 R

KR EeE; iU R Bl

HESES: S153 XHEPRAERD: A

% 3

Research Progress on Passivation Materials for Cadmium-Arsenic
Co-Contamination in Soil

LI Ying', SHANG Jianying" **, HUANG Yizong*, WANG Nong*

(1. College of Land Science and Technology, China Agricultural University, Beijing 100193, China; 2. Key Laboratory of Plant-Soil
Interactions, Ministry of Education, Beijing 100193, China; 3. Key Laboratory of Arable Land Conservation (North China), Ministry of
Agriculture, Beijing 100193, China; 4. Agro-Environmental Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191,
China)
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As(Cd-As)co-contaminated soils, the two elements Cd and As act either antagonistically or synergically, and their effective
concentrations are affected by soil pH, redox potential, and some other soil environmental factors, which makes it more difficult
to remediate the Cd-As co-contaminated soil and seriously threatens food security in our country. In this paper, a review is
presented to show the advantages and disadvantages of the passivation materials for Cd-As soil co-contamination, as well as their
effects and mechanisms. Common passivating materials include biochar, phosphates, metals and their oxides, silicon-containing
materials, clay minerals, organic fertilizers and some other new materials. Recently, a large amount of studies have demonstrated
that biochar is a good adsorbent for Cd, but modified biochar is usually used in combination with other materials, like metals or
their oxides, clay minerals, poultry manure, compound fertilizer, etc. to passivate Cd and As simultaneously. The mechanism of
modified biochar to passivate Cd and As was ion exchange, coprecipitation and surface complexation. Phosphate is mainly
applied together with iron salt or iron powder to passivate Cd by adsorption and isomorphic substitution, and to passivate As by
site-competition; metals and their oxides are mostly combined with biochar, lime or clay minerals to passivate Cd through specific
adsorption and coprecipitation, and to passivate As through redox and complexation. Iron silicon fertilizer, silicon calcium
fertilizer or silicon potassium fertilizer is used to passivate Cd via coprecipitation, and to passivate As through specific adsorption
and site competition mechanism. In clay minerals, sepiolite is widely used, mainly combined with metal oxide, calcium
magnesium phosphate fertilizer, etc., to passivate Cd and As through ion exchange, precipitation and complexation. Sludge and
animal manure, which contain organic matter with high degree of humification, are used to passivate Cd and As mainly through
adsorption, redox, organic complex and microbial interaction. In addition, the materials rich in sulfhydryl- and amino-groups,
glutamate, S and Se can also effectively immobilize Cd and As simultaneously. The passivation materials used in Cd-As
co-contaminated soil are reviewed and characterized in this study to provide some guidance for the remediation of Cd and As
co-contaminated soils.

Key words: Heavy metal; Co-contaminated; Passivation materials; Passivation mechanisms
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Table 1 Advantages and disadvantages of the passivation materials
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R2 EYBRMBI Cd-As BIFELR

Table 2 Effect of biochar materials on Cd-As passivation
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Passivation materials ( ) Method Passivation effect Plant References
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11:2) 2 GBI 38.6%~75.0%FH1 3.6%~64.7%, TE 0.2%]ii ]
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Table 3 Effect of metals and their oxides on Cd-As passivation
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Dosage Method Passivation effect Plant References
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