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Effects of Two Amendments

Contaminated with Pb, Cd and As

TIAN Tao, LEI Ming, ZHOU Hang, YANG Wen-tao, LIAO Bo-han ", HU Li-qiong, ZENG Min
(College of Environmental Science and Engineering, Central South University of Forestry and Technology, Changsha 410004, China)

on Remedying Garden Soil Complexly

Abstract: This paper studied the effects of two amendments (iron sulfate [ Fe, (SO, ), ] and calcium carbonate [ CaCO,]) on the
bioavailability of Pb, Cd and As in a garden soil and on the migration and accumulation of Pb, Cd and As in pepper through an in-situ
experiment planting pepper plants. The results indicated that; (D Addition of these amendments significantly decreased TCLP
extractable contents of Pb and Cd in soil, and increased TCLP extractable contents of As. (2Compared with the control group, addition
of Fe, (SO, ), led to reduction in contents of Pb and Cd in pepper fruits by 7.2%-22.9% and 2.3%-2.9% , respectively, but no
obvious changes were observed for As contents in pepper fruits. Meanwhile, addition of CaCO, decreased the contents of Pb, Cd and
As in pepper fruits by 15.8%-16.3% , 11.8%-15.0% , and 0.03%-53.2% , respectively. 3 The maximum reductions for the
translocation factors of Pb, Cd and As from stem to fruits in pepper plants were 16. 7% , 68.0% , 10.2% , respectively, due to Fe,
(S0, ), application and 16. 7% , 51.5% , 45. 6% , respectively, due to CaCO, application, compared with the control group. It was
obvious that Fe, (S0, ), and CaCO, could both effectively decrease the migration of soil Pb, Cd and As to pepper plants, but the effects
of CaCO, were better than those of Fe, (S0, ) ;.

Key words : amendment; garden soil; complexly contamination with Pb, Cd and As; pepper; translocation factor

W R A A R AT B R X, A
B, M E5E 20 2R RE Y el
SRAFIE SRR D] il 398 52 BN [ R B 11 o 45 )
ot HIEPE SRSy s, BRTER]
FARAL, d i R E MR NI, SR
A E BRI L, WO ESRE
VED SR B, A 224 2 s DX 5 e R 14
[ 7.

FRTIESE 2% R AR R B S G m o
I S AN R LA - I, BRI
A E A YA R, 9D He g AR n] R AL Y T
Rl TR BB S 5 B Y. e e 2 4
AREAZFFNAAMCAR, BAER R, HOR B35 L

WA T BB R HEBEENEETFRD . &
R WE R A A A K, BRI AWk,
WA e R B R TFBE Ph, Cd
GFEALEGY I MR, BSnA KT B R
/NS Ph I Cd BB As 5 LB
MEEIET 2 Ak (k) . R ALd . Bk
WAk . ERESEY RS S B A
PSR 2 Ak 1+ 3 As iR S B L
YimBHEA: 2016-11-22; 1&iTHHA: 2017-01-13
E£WH . R BEREHIFE 5 (450 08 2016) 5 [EIZK A RFHE
HA I H (41501344 ) ; Wim A E AR R BT HE
(2006180)
EEZ BN BHFE(1990 ~ ), &, W-tMd:, EEWRFENES

J& 5 e | E-mail : 15700718997@ 163. com
% JMIEVEH , E-mail ; liaobh1020@ 163. com



2554 2N 53

B 38 %

XTHEBEAL T 90. 8% . AT, DL b L& g lm N
EfXTE 4 JE Ph, Cd M5 Yo & K 4R As 5L,
WAV Ph, Cd il As Z A 155 3B K )8
HREB W8 R AAE AR 5 45 it A7, A DF
GO TR K IR TR 5 A Sy i 1 700 il FH 15 S S
o, WSRO 3 Ph . Cd ., As AU SSOR B B
BRI REFL P, Cd, As (U520, LLE R %
X Pb, Cd, As B &5 LB it — 52
WA

1 #MREFZ®

1.1 1%

RIS TE W R A S B X HHIT A S b1 T, %
HiL DX AN T I RS Z KR S X, AR R A
15.6 ~18.3°C, 14 pH 1l 4. 75, FHE 75 R
12.5 emol-kg ™", AHLBI & &R 2.3%. L3 Ph,
Cd Al As #HEr9)k 418. 1, 5.7 F145.5 mg-kg ™',
HorPh Cd F As B 20 8 8 [ 4 30 I i
FRUE (GB 15618-1995) 1 4 br i {H 8.4, 22.8,
1.3 1.

1.2 RX5eA K

HER LI BR IR [ Fe, (SO,), ] (43Hr4l) 2
W e A i BH T S B i A b TR B A R wE R
KA [ CaCO, | EHBMA T 2 BB AT A
KT PRt JEAREAL M T an g 1. B SRk FH
BLCHTAIE S, 1R A AR A AL ) .

F1 SLFREREBUNER

Table 1  Basic physical and chemical properties of the amendments
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18 ANMEET, BEALIX ALHES. BRAT 244F 3 H F A
TRl , SRS A = S B T A, 27 A
Tk,
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E R EE S R E K- R R
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7.8% ~ 30.1% . 24.0% ~ 42.9% . 27.5% -~
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g-kg 'AFEMIZEH Cd SRS RAAE R EEER
(P<0.05). WRERESMHBAR, 25, 1t B30 cd
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10.7% ~43.8% . 11.8% ~15.0% , BB 45 1E 7 N
W2 ~4 gokg BIHAAR . 2K i Cd SRS X
MEAEE W E M2 5 (P <0.05).

FH I 3 () AT, BRERERAE AT As 145
FEAK 7. 1% ~41.3% , BRIRERIERINE R 2 g-kg ™'
AP R As SR ST IRAAE R EEES (P<
0.05) , M MBRRRZXSBRUR | ZEFR T As &
A D E RN RRIR S BRAR | 25 nh | SRSE
 As i 50 IR AR A I BEAIR 62. 4% ~ 68.1%
1.6% ~23.7% . 12.2% ~25.4% . 0.1% ~53.2% ,
BRIRESTER NS 4 g-kg ™ I IARUIR | 25 Jsurh
As i X HRAEAE B E 22 5 (P <0.05).

2.4 BEALFIXTHARASERAL Ph, Cd Fll As B2 R
(14 5 M

T2 AT LA Y, PIRR G AL 7 35 R A Ak R AR
U Ph, Cd MZERNIR S FE 12 REL MEifR ek
WINE A 2 g kg 'HF, Ph, Cd WZEF RSN FEE F
B WIEAR 16. 7% F168. 0% . ik R 5% A4 7 i ] ¢
FEAK Ph, Cd MZE B SRSL A 5508 2B, M BR IR 5 1)
IR 4 g-kg 7B, Pb, Cd MZERIIR 2 R4
Iy AR 16. 7% 1 51.5% , BRERASTEAR & N 4
g-kg T'IF, Ph, Cd MEEFFLSCAGHE 125 2805 X IR AR
FE A i 22 R (P <0.05).

VSIS PR R R 805 1T B IR As MRS RS /Y
Han 2B SXTREAHEL, W1 ~2 g-keg ' BRERER,
As MZEFIR S 1) % s REUR KRR 10.2% , AR
VSR, SXTIRMEL, WmIN2 ~4 g-kg ™ B
RS, As MRS 1) i ia ZERKIEK 45. 6% ,
FAE 2R (P <0.05).

T2 EMEAFII Pb, Cd, As TEBRMIE & ERAL B 15 R B

Table 2 Effects of two amendments on the translocation factors of Pb, Cd, and As in different organs of pepper plants

st il o A
/g+kg TFig, TF oy np TF g Ty, TF oy 0 TF ) g Ty TF oy 0 TF
0 0.66+0.09a 0.67 £0.05a 0.06 £0.02ab 1.51 £0.25a 1.49+0.35a 0.25+0.07a 0.17 £0.10a 3.86 £0.16a 0.59 £0.0la
TRk 1 0.59£0.17a 0.71 £0.25a 0.07 £0.02a 1.50 £0.26a 2.47 £0.61a 0.25£0.10a 0.27 £0.07a 4.06£1.08a 0.66 £0.11a
2 0.80+0.14a 0.56 £0.0la 0.05+0.03b 1.66 +0.33a 2.07 £0.60a 0.08 £0.02b 0.17 £0.01b 1.87 £0.54b 0.53 £0.05a
0 0.64 +£0.03b 0.56 £0.11a 0.06 £0.02ab 1.51 £0.38b 1.45+0.29a 0.33 £0.14a 0.21 £0.07b 3.96 £0.99b 1.03 £0.00a
TRTRS 2 0.61 £0.08b 0.48 £0.10a 0.07 £0.03a 1.41 £0.17b 1.36 £0.42a 0.30 £0.13a 0.16 £0.08a 5.95£0.50a 0.72 £0.10b
4 0.75+0.05a 0.65+0.13a 0.05+0.00b 2.47 +0.29a 1.27+0.27a 0.16 £0.01b 0.48 £0.18¢c 1.81 £0.61c 0.56 £0.08c

1) [ =51 oA [ 5 B R 4 A BTG 35 V2 e, AN Te) 7 RE 7R B 18] A SB35 Pk 22 57 (P < 0. 05)

3 g
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SN, S e R 25 4+ 458 pH B Fh . B2 %
WY, PR EEAE IR 3% Pb | Cd B9 TCLP $2HL
g, M As /) TCLP $2HUS & & B &1
hn. A THFSE 3 pH {5 Pb, Cd. As i TCLP 42
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AR AT A R W], LRI Fe(OH), X
+ 45 pH MR B3, (H ] ff 5 T 4 B A S
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Wil Fe’* %t 4 Ph . Cd B RFEBEMEHE", K
JEL R P REAE Fe* 7K A I 1 e A mT A5 2880 W o = 498 o
Bk iy PP Cd® Y R B AR B T S
Pb** Gy A IE PR TUTE. AHSCHT 78 W L3 b i hn
Fe(OH), X HHER RIS As S REWA K, MEm
FeCl, AJ{fi -3 th A B0 As 7 5 % BEAH e P AR
46% 7. ARWFIE LI, ININBERE T L As 1Y
TCLP $BGS & B3 It X R ke’ Xf 45
ARER T I — BT, IR RS, T
pH {43515 Pb . As () TCLP $2 B & & 2k B %
MM R, HARKEREON R, =0.767, R, =
0.774, 5 Cd /9 TCLP $2 S & i 4t AH OGN B
. X RSN S N AR T —
. BSIMERRRES REREAL 1 d Ph | Cd B9 TCLP $2HL
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