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Advances in research on the use of shellfish wastes to passivate heavy metals in soil

ZHANG Ran'?, GAO Baolin', GUO Lili*, WU Jiali', PENG Yutao', CHEN Qing"

(1. Beijing Key Laboratory for Prevention and Control of Farmland Soil Pollution, College of Resources and Environment, China
Agricultural University, Beijing 100193, China; 2. National Engineering Laboratory for Site Remediation Technologies, Beijing 100015,
China)

Abstract: In this review, we summarize the application of shellfish waste in the remediation of heavy metal contaminated farmland. Diverse
processing methods for enhancing the material physiochemical properties are also introduced. The remediation mechanisms predominantly
include liming effects, precipitation and adsorption effects, but the molecular mechanisms underlying the microscopic solidification are still
unclear. The adsorption capacity and ability to neutralize soil acidity can be greatly improved by physical (e.g., crush and grinding) and
chemical (e.g., calcination and solvent reaction) methods. In addition, shellfish waste can be compounded with highly efficient, obligate,
and safe materials to achieve long—term stability of the passivation materials and safe agricultural production. In future the relate research
and application should focus on the stability and economy of heavy metals passivated by shell materials.

Keywords: shell wastes; soil heavy metals; treatment methods; passivation effects
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Figure 1 Mechanism of passivation of heavy metals in soil by shellfish materials
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Table 1 Effect of calcination on pore size and specific surface area of shellfish materials

NERES JBebe I JUSLILYE S EE P
Shell types Calcination temperature/°C Treatment effects References
AL 500 Ve 2 TR O, X AR PP PR T U B 0 2 B 3K 98.94% , o AT MLk 1) 2% B 4 i [61]
62.33%
aR i 600 R 1173 m?- g, FLAE 0.5~30 nm, TZAEPTEAFLANGLAL , W/t fi i # A 2L [62]
AT IR U
LA 750 FLAR 2 nm (AL ZE 47 22 24 20~50 nm (R L) ZE 47, DUSE N ARG T i 22 6] 78 AL [63]
Wi KL TR 7 2L B L s X K R R 2 BR 31K 99%
A5 800 POBHLAE B ATLE2 nm DL, 5805 S A5 0 Cd™ dpe W Bt ik 2 184.29 [64]

mg- g™ bk Ph R KB4 1 949.39 mg- g™

FUHBEE | LR THIAL 7.896 5 m?« ¢, FLAR A AT HAE 0.5~ 1.1 nm, 26 IR 43 M 4 [65]

ARG s TSIy 1.2 g« L7, X Cd> MR B4 4.3 mg - g™, X P> W 4 3.4 mg- g™

KR IL5E 500~900
KR 1 000
fif) fa 5 400~1 100

LRI AR 1173 m?- 7', FLAE B AP AE A FLAAL , Xk TR P 25 B %8 1T 5K 36.07% [66]
400 CHBURLZ #T2404E , 600 “CHT AR Z5F 7% , 800 °CHf URLAN AL B 257,900 “CHf 44 [67]
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