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Synchronous passivation and absorption inhibition of Cd—As co—contamination in soil-rice system: A review
HUANG Rui', JI Xiong—hui'**", WANG Xin*, CHEN Hao-yu*, WEI Wei’, LIU Sai-hua'?, XIE Yun-he'”

(1. Hunan Institute of Agri-Environment and Ecology, Changsha 410125, China; 2. Longping Branch of Graduate School of Hunan
University, Changsha 410125, China; 3. Hunan Province Key Laboratory of Prevention, Control and Remediation of Soil Heavy Metal
Pollution, Changsha 410125, China; 4. College of Resources and Environmental Science, Hunan Normal University, Changsha 410081,
China)

Abstract: In recent years, paddy soil co—contaminated with cadmium and arsenic (Cd—As) in China has become increasingly common. Due
to the completely opposite chemical properties of Cd and As in soil, Cd=As compound pollution is increasingly considered to be of
significance in the remediation of heavy metal contamination in farmland. Compared with other cereal crops, rice has been subjected to
growing threats from Cd and As contamination in the soil. Therefore, the remediation of Cd—As co—contaminated paddy soil and the control
of the accumulation of Cd and As in rice grains are of great importance to ensure food safety. In situ immobilization technology for soil
heavy metal pollution is a widely—applied remediation measure due to its high efficiency. Here, the common compound passivation
materials of paddy soil Cd—As pollution, including Fe + alkaline inorganic passivators, Fe + organic passivators, Fe + alkaline inorganic +
organic passivators, and organic + alkaline inorganic passivators, along with their remediation mechanisms were summarized. Based on
this, the principles of mitigating Cd and As accumulation in rice were also explored. This review suggests that to better inhibit the uptake of

Cd and As by rice, passivators should have good ability in soil heavy metal solidification and inhibit heavy metal transport to rice grains
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through physiological barrier. Considering the broad application prospects of soil-friendly Fe-silicon compound passivators in remediating

Cd—-As co—contaminated paddy soil, it is critical to develop novel Fe-silicon compound passivators in the future.

Keywords : paddy soil; rice; cadmium and arsenic co—contamination; composite passivation material; physiological barrier
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Table 1 Current status of Cd—As compound contamination in paddy soil
X +-HEpH T YRR i 1 Had M As T Yk EZ BTN
Soil sampling location Soil pH  Risk screening value/(mg-kg™')  Total Cd/(mg-kg™") Total As/(mg-kg™) Pollution source  References
) e e T 72 Cd/As:0.6/25 24.2 565.9 R IR [22]
TR Tl R LA - 4
T R S T 5.7 Cd/As:0.4/30 3.2 214.1 KW IR [23]
Tl A el X A HH 438
IR LD XA A 4 5.6 Cd/As:0.4/30 4.1 133.5 R R [24]
=N IH T A R IR 6.3 Cd/As:0.4/30 0.5 92.5 P ENIEY N [25]
R L 15 K HE IR
JTAHER S T R A 1 45 5.8 Cd/As:0.4/30 3.5 54.6 — [26]
FTPEb TR RS - 5.9 Cd/As:0.4/30 74.0 1.848.0 R IR [27]
s B R P 6.5 Cd/As:0.4/30 45 45.6 R IR [28]
HACHE A H A 458 5.5 Cd/As:0.3/30 0.7 48.0 — [29]
£ i i P T A 4 — — 51.0 34.8 5 KR [30]

T« BT YRR 07 326 (A0 4 4 198 pH (B RN - S 3R B i 4 i b - 3598 75 9 XURS: 45 5 ofE GRAT) ) (GB 15618—2018) R L E A ifE

Note: The risk screening value for soil contamination of agricultural land is based on the soil pH and Soil environmental quality risk control standard for

soil contamination of agricultural land(GB 15618—2018).
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Table 2 Composite passivation materials of Cd—As and its application efficiency and mechanism
=] i «
fge PRR o CRREBCHAS e s BT 5L 2% ik
Type Passivation  Soil total Cd and Amount and time Passivation effect Remediation mechanism Reference
S o terial As/(mg-ke) 3 s ffec sme chanis ference
Fe+Bil:  CaCOs+Fe’ Cd:3.2 i 4 g kg LA CdLAs 4y Cd:pHE TR, 50 - HEXF Cd M FHTT (23]
TCHLH As:214.1 (CaCOs:Fe’=1:2) HIREAL40.309%~55.67%  JEMEH
B 15 d H155.18% As:Fe Ca 5 As 2 BXMERVEDTTE
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Si material/IS)+  As:96.5 kg™ BC As 1980 K Bl 5
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Figure 1 Mechanism of Fe—Si composite passivators in

inhabiting the accumulation of Cd and As in rice
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