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Effects of Compost and Red Mud on the Transformation of Zn Speciation in Soil
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Abstract: An indoor soil column cultivation experiment was carried out to investigate the effects of compost and red mud on the transforma—
tion of zinc (Zn) speciation. After adding 5% (by weight) red mud, 10% (by weight) compost, and 5% red mud and 10% compost together, the
soil columns were cultivated for 3 months in 9 replicates. We kept water in soil to maintain 60% of field holding capacity at room temperature
(25 °C). Three replicates were sampled each month, and speciation of Zn was measured using a sequential extraction method. We found that
individual amendment of red mud or compost into soil could both reduce the percentage of exchangeable—Zn, and increase the proportion of
organic and Fe—Mn oxide fractions. When compared with the control, 5% RM (red mud) amendment could significantly reduce the exchange—
able Zn fraction in soil from 51% to 0% after one month cultivation. However, the Fe—Mn oxide and organic fractions were significantly in—
creased from 31% and 7% to 66% and 13%, respectively. This phenomenon was maintained for 3 months. Our results showed that both red
mud and compost could immobilize the Zn in soil, reducing its bioavailability. We also found that the red mud and compost when applied to—
gether enhanced the immobilization of Zn more effectively than single compost amendment.

Keywords: red mud; compost; soil; zinc; speciation; immobilization

TIEE SR M FE R N R R, SRR AR R (R L Zn i B R SR R
HAg R TP E R R R A L N IR A A AR ERE A R R R T e ]
JEEE . Zn B RK AT SBEPLERMETT  Ed BRI AN, NITEE AR, T
R —, LR 7o K BHSENRYIR S A AEE S, XS, AMTE R EZ MR, B R HZ A
15 Zn TEN A B Jm s g g . b G I s [ 2

gifﬁzﬁ?g%‘f% ;;%u‘n@u%ﬁii 7T I H (KZCX3-SW-442) e o

Grgl : R % TG 1% ;» EE SN Bl g - - ; E=p! i M 1 751

s e 6] 75 5 LI AN —AR 2 AR , BRARTS Je W po e

(RS L1984 —), B BUERIGUE, BFOr oy B GRTs YR TR 5 Y My i A A 1 — P 42 07
Ytk AR 2 35 i

WWESE  W45%  E-mail: hyz@ rcees.ac.cn



880 1o T A AR YR RN X PR A AL 5 )

20084 5 H

164 Rk VEZ AN RIF R AT I . 2 pl i s 5
A 1 E R A Jm VR, I ST IR A4 A A R
B RER 1 VR K A B () 8 x5 e, 38 A — S H A
TR 5 anih A1 ANRDTSE

IR (Red Mud)F&: 148 Tl 4R 5 44 44k
FRIGHR R B —FPLL B IR R Y, NRELTE, A
aE Tk h FE TR EZ —, —A™ 1058k
BARIF=A 1.0~1.4 1 AR08 BEERAHAR I KR, R4S
(AT SRR SR B, 3K TR A 7 AR 11 2R U8 S A DB
e BT, et AR A2 5000 J7 ¢ AR, R EH
ARV HEBC R B R LA 400 J7 ¢ LA _®, 1 [ py 4
XoF AR e Ak 58 8 5 R A, ORI A R
Hi, IR B8 - M 980 . WA RS A R A K2
A, ARV — T IR KR AR F=# ok Sk ) H
b FEIEDRE TR AR R O, AR Y8R AT AT 7K A 4 58
hESRE T AIESEE T AU YRR
FHYSHATEE . ARl ] DS E e il , A fiis b
BEICR AR, JRUE R E 4R A
B = - Zn A AR R M o R A W
A L AR SC R EAFIE TIN5 RN AR 4 254 T R e
Xf + 4 Zn TESABRE, h Zn 5 HIRIBE
ARV INEE G R R HERL 22 AR

I MRS

1.1 il i

PR R 2R A WA 7 24T LR R KRR H 0~
25 em R L, HHERBIEZXA . B4R 2 mm
i 2 AR 484 H . 18 pH (H 4.95, - HERUR 43
A1 22.9% KKL, 631980 F 5.3% BbkL , A HLT &
1 28.7 g*kg™, CEC 7.45 cmol - kg1,
1.2 iR FRiR

ARV A ARl A A B2 F 2 S 3 100
H i , HILABIAPE BT 1 frsio,

1.3 i HERR

HERE £ B B AR SRR A 5T 0 oK TS Y
B AR FT = HAE, ST 3l el i) Sh Py 25 fin T
i, HIEATRA A BT AN SR 2 B .

1.4 KWHZE

RIS 4 AEFE ()% RE(CK) , AR e FIHEAL ;
(2)5% Ve (3)10% HENE 5 (4)5% FRVe+10%HENE . + 1
FEFRPTRAS AN 100 mL R OO, BAEOE
2+ 100 go K THFE] Zn V54 1 R ATSe e 10
S 1 000 mg-kg™ Zn (ZnCly), I 78 i 414 T 55
I 2~3 JH AZIRG B HI AR [R5 2 Je A
B, 5 R A] iA 9 IR .

RIGHE (25+2) CHOTETE R F: B N EFT, BERE 1 d
FHE B TR G A FE/K 43, A 438K 433 1) HH [H) 47
IR T0% 7547 o
1.5 Zn TESSH

SYHE 1.2 F1 3 A HJEBUR R S AR R KT
A3, 55 2 mm i, B ERAE, LI, R Zn B
TR Tessier 53 H 43 SR U P FR B0 Hi
1 g KA 50 mL RO ELE R, TR
B AT T R AR

A (FIFR Exch): 1B HATA T mol - L
MgCl, 8 mL, JRIHHEHL 1 h;

TR IR AR 25 5 25 (Carb) : BN SS #0570 42 1 5 v 7
JTA 8 mL 1 mol *L™' NaOAc (LA HOAc #77 pH %I
5.0), PR HEH S h;

BRAR A AL 45 6 A (R FR Fe/Mn): I 25 $EHUGR
JIA 8 mL 0.04 mol * L™ NH,OH - HCI(VA 25% HOAc &
fift), T 96 CFHEHL 6 h, WHEIASET R 5

A LA G (AR OM): S U B AL M 45 & 38
J& AR JE A 2 mL 0.02 moL. L~ HNO; 1 3 mL
30% H,0,4 HNO; 715 pH £ 2), In#h#] 85 «CIH-FFLk
2h, WIRPREES), SR)5FNA 3 mL 0.02 mol 1

® 1 FRHEFNFMER

Table 1 Some basic properties of Red mud

D% Ca0+MgO SO, Fe;0;

Al,0z Na,O K20 CO; pH

TE% 14.4 11.5 26.7

10.5 5.6 0.3 13.7 >10.0
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Table 2 The contents of heavy metals in the compost

F4JE Al Fe Mg Mn

Fb Cu Cr Ni As Cd

Sritimgkg! 142500 89004 55480 4140

176.6 920.7 34.8 216 169 28 0.4
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Figure 1 The influence of Red mud on the transformation

of Zn speciation
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Figure 2 The influence of compost on the transformation

of Zn speciation
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Figure 3 The influence of both amendment of Red mud and

compost on the transformation of Zn speciation
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