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Inhibition Effect of Granulated Red Mud to Leeks Absorption in Lead and Zinc Polluted Soil

LIU Yan, LUO Lin", LUO Hui-li ,TTAN Jie, WEI Jian—hong

(College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China)

Abstract: Heavy metal pollution is one of the typical types of soil pollution. The main objective of the study is to analyse the passivation
mechanism of granulated red mud to the heavy metals in soil and determine the best granulated red mud treatment in remediating soil con—
taminated with heavy metals that contribute to the growth of leeks. A treatment with granulated red mud addition was used to repair the soil
which was polluted by Pb and Zn in incubation experiment. The concentration of heavy metals in soil (with and without leeks) at different
stages and leeks were measured by flame atomic absorption spectrophotometer. Experiments indicated that granulated red mud could control
the release of OH~, promote the transformation of heavy metals” chemical fractionation like Pb and Zn and inhibit biological absorption. The
results showed that the optimal treatment with granulated red mud addition for remediation of lead—zinc contaminated soil was 5%, reducing
the bio—available fraction of Pb and Zn in contaminated soil by 41.03% and 26.55% respectively during remediation time. In the combined
remediation of lead—zinc contaminated soil and the effects of growth on leeks, the optimal treatment with granulated red mud addition for re—
mediation of lead—zinc contaminated soil was 1%, thereby reducing the bio—available fraction of Pb and Zn in contaminated soils by 24.81%
and 15.9 % respectively during remediation time. Repair capacity of granulated red mud to lead—zinc waste soil was: Pb>Zn.
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R AR R R H A A BUE R LR TE R T
AR B BB SRR 5L, B 20 4D 70 AR LUK, B 4b
BRI 5% 3 7E 7R U W R LR B2 1 TRl A 7= T
T R E A A TAEC B LR TR AL, i hin—
SEEEEIR, O A AR VR EEBURL AR 5 SCHR IR IE B D
ARV AN B RE SR VR SRS , RE(E OH EH4T
HAETERE I A RIPR D, AT 2R OH, {2 i 7%
R R P ES RS . BN ARL
(B F A FRFRER A P BRIE S Sk ) Fndn ikl A= 4
W, — MR, , BE 4 MOV BERR 5 , X A M ) B PR A
Ko BHFREH, E—fehr— M B RERRE SR
R IR AR A R, EERENRRETE
TERTE A BB A SO AN HAL 2= AT AT, ZEC A 1)
SIMTIT R, Tessier ESERBUAE) 1218 T 3%
AR SR, AR R AR W R I FHRR AR AL BF 0 X 13,
AR &R HAITIER G, 8 Tessier i
SLARBUE AT LD E SR IS oA, IR
TR R 1 A R AB DL R, o VR SOk F &
&R HIEBE R AISIRYE

1 #REFZE

L1 5w

(1) 13 R B WIS A IR BT X,
EHIEREAR: Y@= RiVEAN S/ R L g W k-
¥R A#HE 0~20 em, FEAHREEE

(2)BER AR Y - o B AR b 4R B3, R T
H a5 a2 U8, HAk 2 o W3R 2, TR Y8 B9
BECH 101.09 mg kg, BB BN 59.69 mg kg,

(3) AR YETIURL B 1l 45 - SR B AR U , BE 4R 100
Hf, KK EE 0.5, B FIEC T 9 A+B+C, FRIRAL ]
& R AREIRL, AR T AR

()P - 38, R IR T B A

(5) B A AS 5 B4 - ORI (B g P il 25 4 7
BY300); IR T (PLE %A R AA240FS ) ;
4% 38 &5 B I %E 1 (SPAD-502Plus ) ; F $u A 5 HEAS 5
B,

1.2 R FH*E
it I L3 S S bnin G 3 sl AR R i Ak
®1 HEHELHER
Table 1 Physical and chemical properties of the soil

28 pH APLBUs kg’ 2Rz ke WA /mg ke AR BR/mg kg
& 710 24.50 1.61 216.00 0.63

®2 FiRHUFERS
Table 2 The chemical composition of red mud
MR BEKE S0, Fe0;  ALO;  Ca0 K0
JRESE/% 2455 2050 8.10 6.90 43.10 0.50

BB 78 264 14 75 U8 JBUkL , WA 77 Te
SR S A K A e DL R AR S B I D e R
HE R RN AR T

1.2.1 F#A%

FAIAE A 3T 5 mm Fff, BRIAERE 12.0 cm,
72 10 em, F42%E 1 200 g, HRIA RS B 7RE
BRRA 5], 7 50% S7KEMARE FRE 508
Mo RT3 — A AR ESE 58 bR
(AR 8 #k, IR 2d ¥ 1 KK) . BAHBRAFIIRLT
INEAR R Z A, o 5 (R — A, 2R U8 ORI in & I
3,

R 3 FiRBHRME
Table 3 The amount of granulated red mud
WH a1 432 433 44 4S5 46
B—H ZEA 1% 2% 3% 4% 5%
FH  =H 1% 2% 3% 4% 5%

1.2.2 HHERRE S HALE

ARG 2 HAESE 5.10.20 d BRI &
MR, TR T3 0 BRESE IRE BiRid
J& , BT o B RT LA i A e AR ZE RS FH:
A, CE T R AR AT O KR S
1 TS EITE 100 B 2R i E AT 4, K i
T AR A O BRI EARIC A F o dE S BURE
JEHET, g SR
1.2.3 T HEAY Tessier FELEHEEL

S AVERFRI 3 1.000 g(£0.001 g), % B Tessier
BRI P (R 4) TR, [ — 4 P17H
1.2.4 5 BIHEFRAITT ik

BVBEE B AR TR E R (GB),

E| S =1 NS [ 8

MR« S Bl S AE -

2 HREWE

2.1 FriRFRLAR INEXT 115 pH BRI
WA AT A, 555 BA H, AR R 7R 8 ks 4b 7

WS T 3R pH (E (P<0.05), e % 7 Je ks 78

BRI, pH BN A 7.10 FHE 2 1%} ) 7.48.
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3 4 Tessier FELLIREE

Table 4 Tessier’ sequential extraction procedures

B i FREU RS
I BT (EXC) 8 mL 1 mol-L MgClL,pH7.0 (25 CfEIRESSRE) 1 h
il BRI 475 (CA) 8 mL 1 mol-L NaOAc, pH5.0( HOAc 7 ) (25 CHEIRZELERED 5 h
m iR E kA (Fe-Mn) 20 mL 0.04 mol - L™ NH,OHHCI, (25%HOAc) (96 C)IERWiILEIRS 6 h
v BHHEEEA(OM) 1)3 mL 0.02 mol-L™ HNO;,5 mL 30%H,0, 1)(85 C)fEIRKEEIRSN 2 h
2)5 mL 30%H,0, 2)(85 CMEIRWIZIRZI 3 h
3)5 mL 3.2 mol - L™ NH,0Ac(20%HNO;) 3)(25 CEEELES 05 h
\' Tt 75 (Res) HCl+HNOs+HF+HCIO, J41k

5%BT 1 7.96, X2 H TR & A AL(OH); NaOH,
CaCO; Z5hai%: ) i H: pH {H AT 3% 10~13 (P>0.05), 1l
A5 AT A pH (M, FEE BE SR [B] B 4E
K, AR RSk AL B+ 8 /Y pH (A FTA8 4k, 5~20 d
pH HAL SR EFHEAE R ME T . 5
&b+ 3 pH FHEth 2 AR BRI KT EE LS BB
PEFNA: YA R A — N AL HI,

22 ik T EPR BRSNS E

PR P BEARIE SN S RIE S,

x5 LEPHE FHAEARSEE(ng-kg?)
Table 5 The different forms of concentration of lead and zinc in
the soil(mg-kg™)
LR EXC CA Fe-Mn oM Res Total
Pb 26.55 56.82 14238  35.05 241.75  502.55
Zn 15.15 162.25 168.4 65.95 3315  743.25d

& Total AEER SR
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Figure 1 Effect of granulated red mud amount on lead

morphology in soil
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Figure 2 Effect of granulated red mud amount on zinc

morphology in soil
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Figure 3 Effect of granulated red mud amount on waste ground

lead bioavailable state
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Figure 4 Effect of granulated red mud amount on pollution soil zinc

bioavailable states
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(R B AL B 43 508 165.5 mm 3 120 mg), WINE R
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Table 6 Effect of granulated red mud amount on the growth of leeks

£ =
=H 1% 2% 3% 4% 5%
5 fmm 1444 1655 1594 1553 1434 1332
/g 2011 2976 3.120 2428 2.019 1818
W-4xK/SPAD  44.2 44.1 42.6 422 355 32.4

2.5.2 AESEXHET EFR TR K
MRYE 1.2.1 FPE 4R, M dEsE
A 20 d B BEST R, IR T iR

®7 ERPHE FAE(mg HE-kg)
Table 7 The contents of lead and zinc in leeks(mg FW-kg™)

_ L
TR
=H 1% 2% 3% 4% 5%
Pb 200 137 117 132 149 145
Zn 440 330 345 335 335 3.0

TN 19%~5%5% 1T, AESRAERR R 8 BF
DT ARG, BIE 2% AWl . TSR
7 B AR YR R x T A e B AL R RIS e i ] T
Y E SRR, SR(PEAREMERS T
P PR UE) ERSE P Pb<<0.2 mg-kg™,Zn<20 mg-kg™,
FARIRI P AESRA & B AR, PE S BN, 4
EAESRAEAREL , R JR Ui A 1, E AR
TR AR BRI, B B T D pH (E 2Rl
ZFHEORMREKRT 5%, pH (H I B F5 ) , AT
HARK S AMGIRm, SEUGRRBUR AN & 42 %]
29%LLF o

3 #ig

(D) Py A YA A & B REE JR R URL
IR AR AW R B, B EE K 5%J5 EA
WREFAZE ., Hihi BAmASE S _RECZHND
FTFRET 41.03%.26.55%

(2)# N7 Y8 M0k BE 3 =y 3 A pH {E, % £ 4
FEEEAMMER . S, e Tisg g
H &R B R BRI IR 5%

(3)Esnzs Je Bk Ja , 3P B A RIE S
BEE I 18] O HERS & R A, AU SRR 758
s B A A BES RERR I 18] B HERS S T R A, TS
PEAE SR I R O HER B TR o DRI, BN aR e
FURREZARE O, MR EE SRS R EA AL
ATs R IEPE SR . FRAIR SR A Y

W EAk o

(DTRIAE AR RE R RS A K R 2,
SANHIHERRAE K GBI, B T AR ORI
W TR VBRI TR N B R 1% , I 3 rp R i A
WEBS S BAEBEHNGHIINT 24.81%.15.9%,

LA U BG5S, B AR R B0RL BE A B R K 1
HERBNEYANS, SRRBRISINE R 5%ATXT4S
BEGYHENBE AR R, (BEE AR KRN,
FRIBORLZR B SR HITE 2% AT o TRUBIUR v
B HEREE RE RN R HEE
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