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Immobilization Mechanism of Four Types of Amenaments on Cu and #Gd' in
Polluted Paddy Soil -~ f f L A | € /g

DING Yuan, AO Shl-ymg, CHEN Yi- hong, XIAO Llang liang 4 /

(SchOol of EnVIr(mmentdl and Chemical Englneenng, Nanchgng Hangkong Unlversn'y, Nadnchang ﬁ300§3 China) .
Abstract; Cu fnd? C’d are common pollu.tants ay’ the sml @urmundlng copper %me'ltlng entgrprises. The regional (haracterl@tl(@ of”
southern China rebul‘t% in a high risk of Casand Cd v@activatiol in soil after 1mmob1hzaup‘n with soil “amendment. To clarifythe degreeof
risk of secondary activation of Cu and Cd, foux’types of amendments , namely limestone| (LSS) , maifanite (MF) , biochar (BC)%*and
irbn modlﬁed blochar :(Fe-BC) , were used to'study Gu and Cd fraction distribution /in' soil*and soil colloids and the type and fractional
changeﬂ of in-situ iron oxidess The results showéd that the|soil, amendments were ranked by their immobilizing effect on soil Cu and Cd
in the order LS, ‘MF | Fe'BC, and BC; the exchdngeable dILd-"CdrbOIld.te bound fractions of Cu in the soil reduced by 8.19% and
2.33%, and the readily reducible iron- and manganese- -bound fractions of Cu increased by 8.00% and 2. 69%, respectively, when
treated with LS and MF. The risk of secondary activation of heavy metals was higher in soil treated with LS and MF than in soil treated
with other amendments. The readily reducible iron- and manganese-bound fractions of Cu reduced by 2.21% and 5.90% and the
organic-bound fractions of Cu increased by 4. 75% and 3. 48% when treated with BC and Fe-BC, respectively. This indicated that the
immobilization effect tends to be stable. The exchangeable and carbonate-bound fractions of Cd in the soil decreased by 7.64%,
8.34%, 2.37%, and 6. 73%, and the residual fractions increased by 8.27%, 9.18%, 5.73%, and 9. 60% respectively, indicating
that the amendment treatments resulted in better stability of Cd than Cu. The Cu and Cd contents of soil colloids were 489. 92 mg-kg ™'
and 2.57 mg-kg™', respectively, which were considerably higher than those in soil (239.98 mg-kg™' and 1.93 mg-kg™',
respectively). The amorphous iron oxide-bound Cu and Cd contents of soil colloids increased significantly with the application of each
of the four amendment, which was the main reason and mechanism for the decrease in heavy metal bioavailability. With the extension
of aging time, long-term immobilization can be achieved if the heavy metals are further transformed into crystalline iron oxide-bound and
residual fractions.

Key words : amendment; soil colloid; in-situ iron oxide; copper; cadmium; immobilization mechanism

BEFE T A A PRk i, S s i 5 H o
FEEE, SRR IR AL AAEY) R AR BN T
Wi LR R S Y B R A R T R AR

TEELUS AR A A P SRR 5, I, 1B R ERE R
ﬁkzlim JARR " AR ST R, AR R

HAEAEDERN I R A S 2Z R THERA
,D\E,ﬁﬁﬂzmﬁ(ﬁ%ﬁ}?&& LA b e
PRIt , A2 9 v 4 e O IR 2 | AR 1
HA R E R A R B S TG R i e A 2K
%ﬁﬁ[”.

JEE A~ B A E AR B i A R R A4 R
BTIZ R BRI e R R G EEST . Mk
PR AR - 8 B P o A AR R R | 1 T PR
IR A B A PRE B AT A0 AR My e A
BEALAREST b R A 2 B AT R B2 B

Wi BE: 2020-10-31; fE{THHA: 2021-01-29
E£mHE.: HEKAKRRFELSTH (41967021) ; VLA EE T M
T H (GJI180528 ) 5 B B il 25 K 2E M 78 A B & T ¢ 45
i H (YC2020-016)
EE® N TH(1976 ~ ) & W, EEBT 7k HHEE 4 RS
g2 51 H]  E-mail ;39011 @ nchu. edu. ¢n



4038 EZN b}

B 42 %

FH B RAL ) , 1A L35 AT L R - e | 4
B pH {H MR SS bR & f — R %
W LU S B BT A RV AL SR
e E 4 R TR A A R, A 4R
T+ e AT PE R RS | 1A 5 Al Ak 16 5 + 1 ry
(95 ELELE I o 4 R T Ak KUK B . A
FR—F RO AR L0, & SRR
T, P A 1 2o e IR LB R A B AR LB, L
A RLAF IR Y e R R A R ]
A B 5 B 4 R . AR AT A Ak
HEAR S, th AT AT KRR B 4 R 0 2 A . A R
F W] R I H e m AR AL S R e R 4
(9 BRI B, A 5% (1 B P R 7 4 o -
HET 4 A2 W BRI ) . B 2 2
AL T 4R M DI REE 10 A ST B, Sk OHE R A
P T A G ML, AR T R 4 R
THIEBAE . 1 SE 5 BT AR R, M
FAAIRAT F2 4R R A 900 5 24 R A A0 ) S 5 2%
Cu 1 Cd (W2, +48 Cu F1 Cd AE Y74 R RE AR

SETLIE T ML 5 M R 0 Cu G

— I F, F, ¥ P -
T B A A RIS Cu Al C@,.@;ﬁ/%’f@f"

ST AL A e T R A R s

T . B BAT B b L A U iy
WPRL fhy, LA A/ IR I S P

T dEm T 1 185 8 A P 55 TR S L

A0 W RSCHE AN 9K R B ORI R

Cd BRI A4 A5 5 B AR B 45 4 25 o Bk 49 B R 1%
14. 2% ~83. 5% 1 18. 3% ~ 85. 8%, ¥ ¥ BEkAH 45 &
BT ARG EBHIBL.

77 KR - R AL A AU = B A A
(AT T, TN I A L T RES 5 TR R HAL
SRR, W1 L2 7 4 U , 0 HG e M v B T
. AR, B BRI £ 48 Ph e AL 0 30T 4
TR 1 5 ) L % T 4 R A - S 1A 1
XER , T Tl b 300 7t 5 - 408 P A )T 4 -
PR SRR = ST IR R AR5 43 3 SR MR
SEHIEE LA , DAL I T 1 A - S8 PR 90 0 2L e £
B A T 2 KT ALY B A

B oE 0 R A R A Y T B2
Sy AR T e - 0 T B AL A T AT Xu
S0 (RIS B, S T R AL R R 25 )
IR 1) 4B A T T e o 2 4 I s 2
7. AN el SRR eR Cu T A B3
AL S A U | TR S Bk e T 1
Wk ST T R KA AL R,

1 HRERE

L1 A . | -

st S 1 R S A R
RIZLHE(0~ 200 em) , AR KT, F2BR H b KO0RL
A SR 2245290, 4 it 20 HAT 100 HJE
0 46 . SEAR B L 1.

] J‘ 7. _.rl.

.“._.l'.

F1 il TENERELER

Table 1  Basic physical and chemical properties of the tested soil

WA pH FHLIL %

CEC/mmol - kg ="

Cu/mg-kg ™! Cd/mg-kg ™! Fe/g kg ™!

Al 4.96 +0.03 2.04 £0.01 68.34 £1.12

239.98 +4.20 1.93 £0.01 49.21 £0.69
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Table 2 Basic physical and chemical properties

of the four amendments

, Cu Cd Fe
FEALH pH /mg-kg ™! /mg-kg ! /g-kg!
LS 9.32 — — —
MF 7.03 12. 89 — —
BC 10. 93 18. 49 — 4. 66
Fe-BC 8.44 26. 80 — 172. 88
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Table 3 Amount of the four amendments added

(‘amendment/test soil ) /%

R [ e J B

AL m o o v

LS 0.3 0.4 0.6 0.8 1.0

MF 0.5 1.0 2.0 4.0 5.0

BC 0.5 1.0 2.0 4.0 5.0

Fe-BC 0.5 1.0 2.0 4.0 5.0
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Fig. 1 Scanning electron microscopy (SEM) images of amendments
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Fig. 2 Effect of different|congentration grqgﬁ'enl amendments on soil Cu and Cd retention rates
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Table 4  Effect of amendments on Cu and Cd contents of soil colloids/mg-kg~
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