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ARA) AR EMBE RN (G Ew s, H
N JEFE, WEGE YRS ). A E R
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SLER AR R, ERMEIEWGESLRET, K
JEF R T A A R
T3 A, KBRS T o B A T K A A TR

(CSH), it ¥fER, SCELah 54 1 P R FS e
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HHUTFIERL, ERA AR CL NOy & T
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CaAsO, TLTE YIRS E T HE P mh o AR
BoK AT 60T 754 d ROFRSEMEI, R BUKIR
SSHAS Y A RS L Ak, R
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KLY A A BRI RTEAR S 11821
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TN TESRE R RN aE, T
B RS E ARG ) R
T CEER NG A ) . et A5, 8
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B PeE T B RE . e 0 A
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QKRR EA R VE . mRaENE . BRI
RIMFRERAE, AR H T ESE Y 14
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RHLBE N T - 4R E A5 H R E s
L

B CR) Ak, i ek, Bk e A
IRFEER AR RO (R &
PRkt a5 5 4R B TR ek, 90K %
ek ik T EA R e S m AR RO, Rk



rRE SRR 2022 (5)

BORF A 070, B AE R RN, R
WEA . HERET BEGN KA R X T A — BH B A
GIRAA RAF R R ARUR, FaE R AIE 46% &
99% ZI‘ETJ [ 66, 69—70]O
BB P AR E MR (nZVD) BERE A
BORAERR (A Ak, i LiinE 53R M4 4 5L
BEA . PR TR ESE MRS EL T KR
e RN, YORTM IR E AT5 g HEEA
RLF AR E TSR 72 SR Pl T A RO
PN E] I A PR M R TR AT AR
HAK WA RAPEEARIRI . AP R T AR E Mk
5l Aok i R S KRR e e s R, RIR
YUK F M BRRE A 7SI P S BUA 55 4 1) = 2R E
b, AR JF R B L i K A R i
MEAPERTE, GRS A POR T MR 2 K AL
PEo AREME - O Z Sl HIERE SR S
W - BREY) B 4OE AR, BRIl Z 0T 180 d
A SREAS R, AR R R
SEARRR
Zeolite—FeOH+[Pb(OH)|" — Zeolite—FeOPhOH+H"
(1)
Zeolite—FeOH+[Ph(OH)]'+HAs0,”” — Zeolite—
FeO(AsOOH)OPhOH+OH" (2)
BEIRERL X PR TRV E )R, LW . #Y
FaE LA RAFIRCR 1, SR, BT RM, B
fif Z A 2 A AU A6 A R Canegs R/ . XEFR
PR, PR EHAECE ), T ISE S W A R A g
A O e R R R 4 5 A K SR A B AT A
hn, BEAE AR . AR BH B A R R
TERSHE ™, AR T — b 2 AR gk
Bk - RN E SR, BT HRAR
B BAEAY) . BERRARSE Z RN AR, REAS S BLA
B TR A R RO R, B HAE s AR E
AR T 77
Cao %5 7V 5 A ik — B A S AT 7 2 B Aok
TAARRER LR, PR B R, aYE S
T e, A 3% Fhnat REn] i s ik g oy
IFEAR 80.1% . 85.0%. 97.1%. . HYSHIEIL
i (-S-Cd-S—, -S-Pb-S-), fii fifl 55 &k & p fif
FRERTTTE -

ul

$i0,-S-Fe-S-Si0,+Cd* — Si0,-S—Cd—

S-Si0,+Fe™ (3)
Si0,-S-Fe-S-Si0,+Ph™* — Si0,-S-

Pb-S-Si0,+Fe** (4)

Fe'+As0,” — FeAsO, | (5)

Mallampati %5 77 38 1o B 35 3k ) 45 15 21045 — 4
PSSR, ZADRLRE A A 7 T I A SR AR 1Y
TR, FFERIRIRRTIE B — 2R IR — 3 AL S
iy, R EaERIMEN, SC, 5. HirYME
AraE . AN, M RHMEE 1« TR A
9 40 FEot, S HBKIEEILEAR Y

SE YRR RA B W SR BTEE, FARE
RCR AT, AR — R AR e A A —
SERSZ N, WG SO, GRS
ZETHORGUNZ MR, ILAh, GOKBRBH I B
)P B A58 XU 1 AN B
25 HE

AW I LLEF R (2920 61% ) . BRIR S
(2420 16% ) Sy E B o B HE K 75 7 (Coal
Mine Drainage Sludge, CMDS) % € £ 3 o %) 4 |
B, R LRI IAE 90% DL L E A
2. FRIKAE TR 4 ( Water Treatment Residuals,
WTR ) Rt i e S 5 0H 25 RV 4w 1Y
=i AR

SRR RS R R TR FRFAIL o AN AU A R AL (BT 3 ),
FEAAE (1) =Mahag i, (2) HPivE; (3)
RMEEIEM . R B E &R 55 2
W 45 Jg& #4 #} ( Fe—Mn Binary Oxides, FMBO ) fig %
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Emerging materials for the stabilization of soils contaminated by arsenic and heavy metals

HUANG Xin-jing, WANG Liu-wei, HOU De-yi' ( School of Environment, Tsinghua University, Beijing 100084 )
Abstract: In China, the widespread pollution of soils with metals and metalloids, polymetallic composite pollution,
especially soil contaminated by As and heavy metals is difficult to govern. Polymetallic pollutants accumulated in soil
seriously threaten soil health, agricultural product safety and human settlements. Therefore, the remediation of multi-
metal contaminated soil is an important proposition for the risk management of contaminated soils. ~Solidification/Stabilization
is the most widely used soil remediation technology in China. This remediation method is based on the reduction of heavy
metal bioavailability and mobility via the addition of amendments, thereby effectively blocking the exposure pathway of
polymetallic pollutants. The stabilization mechanisms of As and heavy metals, and to summarize emerging materials for
metal immobilization. The main immobilization mechanisms involved in the immobilization process are surface complexation
and precipitation. Amendments rich in iron and calcium have proven to be effective for the remediation of As and heavy
metal contaminated soils. It has been observed that the effectiveness of soil remediation depends on the type of amendments,
pollutants, the application rate, and soil characteristics such as cation exchange capacity, redox potential, organic matter
content and pH. This paper summarizes recent advances on the research of the biomass-derived engineering composites
(e.g., biochar composites ) , industrial waste-derived materials, natural minerals and other green materials. Future
research on long-term effectiveness of these novel material-based immobilization should be conducted. More field trials
evaluating the stability of the amendments in the treated soils and their efficiency in the long run need to be highlighted.

Key words: heavy metal; solidification/Stabilization; hiochar composite ; clay minerals; nanomaterials
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