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Effect of water-retaining agent on themorphology of Cd in soil and its’ bioavailability

QIN Duan-duan?, YAO Fen-xia'?, CHEN Ya-jun', XU Bing?, ZHOU Yan!, ZHAO Hai-tao*?, WANG Xiao-zhi'?, FENG Ke**"

(1.College of Environmental Science and Engineering, Yangzhou University, Yangzhou 225127, China; 2.Jiangsu Collaborative Innovation

Center for Solid Organic Waste Resource Utilization, Nanjing Agricultural University, Nanjing 210095, China)

Abstract . Water-retaining agents(WRAs) have recently been proposed for remediation of heavy metal contaminated soils, but their impacts

on morphology of heavy metals are not well understood. To investigate effects of WRAs application on cadmium (Cd ) morphological transfor—
mation in soil and Cd uptake by plants, a pot experiment was conducted for 60 days with and with no ryegrass at WRAs (active ingredient ;

polyacrylic acid sodium salt-PAAS ) application rates of 0%o, 2%o, 4%o and 8%o.. The results showed that WRAs reduced Cd accumulation in

aboveground part of ryegrass. Compared to control, total soil Cd concentrations decreased by more than 20% and 36% in WRA treatments

with no and with plants, respectively. The sorption of soluble Cd in soil solution by PAAS facilitates the dissolution of insoluble Cd species,

which is further enhanced by the complexation with the root exudates. Thus, the Cd morphology transforms in the following order : residue
state — oxidized state — reduced state — acid soluble state. Overall, PAAS application increased chemical activity of Cd on one hand, and

reduced its short-term bioavailability on the other hand. However, a long-term botanical experiment is needed to find out the desorption po-
tential of Cd-loaded PAAS before WRASs can be widely used to remediate Cd contaminated soil.

Keywords : water-retaining agent; cadmium; ryegrass; soil contamination

Y fE B #:2016-07-27

EEWA : ERE ARG & 110550 H (2013CB127404 ) ; [ 5 H #2434 475 H (41301308, 31272228,31000934 )

1E&E R FR 303G (1990—) , 4 VIIRARM A, WL 0F 584 , E M L3 4 Jm V5 W57, E-mail : 1196094690@qq.com
* BIEMEE . B 7L E-mail.fengke@yzu.edu.cn —


mailto:1196094690@qq.com
mailto:fengke@yzu.edu.cn

2328

BN Y £ 3B EFE12H

4 JE TS e O R ST R 32 T I I ER B ]
2 — PEEFAERR AT, o E AR TS g
1 2003 A= RIIAF] 28x10* hm?, f AR 4 ™ i 215 150
J7 0 B xS 3R TS YRR HLE TR TR E

5 E SR I YE ik E TR A
A =R Hh W I S A S P PRI o ik
B Bk AR E TR DL R B i A A vk
FLAEVS A UL A2k ek Bl S SRR e
WA EME R LAY B R MYIERE
MBYME R EE X TR RS Y H R & KAk
Tk, R B SR ik LA R AT A T
K2 — o XRBE T BA AL SRR AR
A G AR RS, LSt A8 R ) DG B %
38 T PRI A IR R T B4 e ) R B R R R
J1 N SR AR

ST R B, PRk = — i 7K BB 045 5] 58 1) v
T-IIREAT B, BRI IOK 7 MR A 25 - 5 2212
T, TS AR RN 2555, HA ARG, 5 4,
ELEZ SRR EASRN) 72 W, AR
FERT P NTEM R L ER B RGP, Hit
[F] s S2o3F Hh 8 A KRR SRR I, [ B IS
YF, BATTAT A S 2% R B T 1 R L AR
B M SR A HGE TR GRS BR Tl K A
TP ES BTN, 55 R R
55 R B, ROKFIFESGEEVE IR 2 K 3l n Rk R 148
SER RIS, B8 BH B FEAIK EOK LR G MEY X L3
FRFNET RIS, P Peng S8 HiIE AN KOK A A MLE B
ABIRPVIRETRERZSARAGR | 38 AT i — 242 i SRk )
XF CdC IT) i miz B B , M T s/ DA P W i, Rk oy
AT T RS Y B JEAAE S, B X 2
5T R IIFUESE , ARAGRI AT - B4 A A A P4 1)
. (0l T HIELCRRIE A X A 0 A a5t
AT FIEASTA], 4075 R AGR A S i R TR R 2540 =22 18] 1Y
Ak, XFRIBAAR KGR R A B LR A 1 Bl
AR S 3 ) 5 75 G - 35 b S I ORK R I b PR A
RIS, TR IR R A 1 S LA [T 540 =2 (]
BRI RZ I, SRk O KRN FE 05 e R0 5 $E it
HieS%

1 HREFH®

1.1 K5abr
AR IR PR Ry SN R AR, Fh L 5T
TIRHBAA R A A4t 414 500~600 J7,

hifd 20~80 H , KK 434.3 %,

P R B WA RN T RS R ) B A2 4
FEEG YY) 0~10 om F 2 HHE . HHEL KT, o fLEE
1 mm B JE BT S £ . 13 pH 6.23, HHLR
28.55 g-kg™, &% 1.373 g-kg™, 4% 0.358 g-kg ™, #
UAN 56.7 mg- kg™, 14 MAR SN 269.1 mg- kg™,

A Y 2 A R A R e R P AR
129 mm. T H14% 90 mm. &5 116 mm B4 A S fL 1 5
R FHECA PR TEaE
1.2 K@it
1.2.1 LRAGRIRT R 4 i W fA i

1 0.100 g FR/KFI N A F] 100 mL 47 BE 431 R
100.,200,300.400.,500.600 mg- L™ i s fbsm s,
I R EE 48 h 5 1 200 H e Je Mg, i uga
PRI 50 mL i3, 7E 65~70 CFAETHEM
R FIES 3K,

1.2.2 BINARAKGRN - 85T 285 A 4 W S 1 2 i

BRI AL E HOBTR = b7, B AT
+ 750 g, —ZHANAS NGRS TS FRESY) , — L AE A
PRI Fhkl B2 7 B2 A FE 4 AR FIER
AP, B 0%o0( 25 [N} B ) 2%0 4%0 \8%0 , 41 L 8 4
ABFR B AFK A FNEEAE (N 180 mg-kg™.P,0s 90 mg-kg™.
K:0 120 mg-kg™, JEAFISE 73501 R PR 2 2 B ES fi
fig ) 5 - HETR 5 )5 e B A i AR K Y 60% 3%
K IR LRI A W K AR 238 %5 5 LR ARG (g Ak 38 575 4
AN EAHN K i AR P T — R SRS R R R A
Rt e , AR B A KA 20 BR . i Ab
FHE SR 5030 1) 4 4 45+ 3K o0 & B AL AR AN K &
) 60%, 43l a3 AL K 5 40 60,80 d B i ak it
Ay, £E 105 CF 4 050,75 CR4ET 24 h, Bk
HIFGIH R

5 S RIOIR ) KRR S 8 . e T it
R, T IERURL KB, 5 48, TR AGRPRFFEER
URLIR , 7K A3 ME LUK , A AN 2 i 24, DR T R
F— LR e e it (oK 0 5 E 30 85 Ko i n
) SRR SR RS, 3 100 H R BT, FF AR
TE BRI E o
1.3 MEFE
1.3.1 HHEFEHNE

B HLITTR P R R B A vk A )
FE 5 AR R AT FIE I 5 48 5 R A HCIO,-
H.SO, T & , BB BT 43 0 6 B VA I s i 3 i R
F1 1.0 mol - L™ NH,OAC i=4% , K6 RE T e M



TSt 5 GRS M & R LA B AR 2329

1.3.2 BRI ARG Fh R i il

PR TR S I RAGRI B T S Ry, T
450 CF 4k 16 h, I AMEE A 3 mol-L™ f¥) HCI 10
mL, 7E 90 CT & 2 WK, B 2 I & A8 hy i IRV Ui
FBAAR JE 5 A 51 50 mL 25, a2 28 U8 Je FH I
A S i T Y ) i e 1015
1.3.3 805 AR AS40 AR P AR P4 00 I

PR FNES I E 133805, Hh T 3R ARG B ) 1= 458/
SR ME L 2B, 0 R A R 8% B P e 2 A o e )
T o (HGRIKFIR K S R R, 25 T A 3 43 25
o, R RT X 438 Hh R K A B SR S 2R A T )
Mg o -l D R BR AT S A , T 132 3 2
B ARG BT B, 33X 5 A3 B AE AR ST SO PRI

Xof - SFEAN [ TR 2 )0 2 SR ] BCR 3079, 42 i
I, AR AT o R PRV AS (AL 46 T S8 # 5 RN sk PR 1
GEEA) TR (AR RS TR (PSS
G AFALYI LS G ) BB S I

R R T R L SRR | R AR T A M
b3 A A O (ol B3 ) SR T R AR VR A M (A
SCH R R ) o ACERE IR R R S
TS ICAP-6000( 3 [ Thermo 23 5))IAE
1.3.4 Bt 551t

% F Microsoft Excel 2003 {4 %) %54 i 4 7 b F
K SPSS 19.0 Giit- A4 X Bl i 4 122 S B e A 0
(LSD #£). % fH OriginPro 8.5 24,

2 FERG5HMH

2.1 Rk I i i 5 B IR RE

PP LR DL, R OKTR X P 8 1A B A
ST FHXSTI 75, 7EFRMEE D 200 mg- L i, fR7KGH 2
75 BRI B e A K, SR 8 119.9 mg - g7 AR BERE I £
KGR S i B L, e D 500 mg - L it
TRACGH B ERIR R RE 11 87 mg-g™ Zefy o X4 R
B, PR X5 FAT BRI WM RE ), (R R RE 1 52
PRI R BT TR R BRI L, A e R I 2
2.2 fRKFIN BERE KR RAI T

M LFE W BERACGI AR 4R 5, R RO -
VPR S X — T TS £ T RAKGR A A
A LA A A 0 8] B G ) SR S 5 — T T
Ll TR B T 4 R 1 et A SR 0 1Y
R, AL 2k T R LR B2,

TEREFER R, KA FR LRI AL

a
120y "'--\. b

W | EE

o 110f RS

=D g

£ 100} at

S ds .,

s T o

% 80f

®
(0] S S T S S—— N

0 100 200 300 400 500 600 700

WA Cd ¥ i /mg- L™
B 1 ARK TR i A v £ S F B R B
Figure 1 The holding capacity of water-retaining agent
on Cd* in solution
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Table 1 Effect of water-retaining agent on growth and cadmium
uptake of ryegrass
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Figure 2 Effect of water retaining agent on different forms of Cd in soil before and after ryegrass growth
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