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W E MNAMAHEBESBEHROKRKEFRITIESBERENNR W, RAIE£BREMM L, U
Cu™, Zn*", C"H—MEAELRIGRNE RIS MR S, Lse RS E Wt gm Lo fe i, AR
[ RS R it . pH HUE [ L A9 25 T, s Jo iR Ue i 17 FoE AL AL B, R FH 25 ok e A 07 & U7 % (TCLP) Al
BCR i# £2 $& BUE X Fa g A SR AT T S oEth . SR B Gl e Mt 5 M ah L e R e HA R I RE T
BERE, RIS 5%, X Cu’, Zn®, C*H—E 4 BT Y IR U fF T8 B RS E AL 3R RO bE AN
NP £ FE R (NaBent-CTS) 4B Cu*', Zn®', C*'PR—E L& 15 YR R A BB E N 5%~7%, pH K 6~7, W
[ R 1.3:1~1.7:1; NaBent-CTS #b ¥ Cu**, Zn*', CA*E A E LR TG IR LR mE N 5%, pH R 7. WE
H91.5:1, FaEAER WK F) 75.95% . 73.71% F 59.00%; NaBent-CTS 4 FHE A H &R IS YR BN & 8 F 15T
S, H SR B 5 HES T A Cu>>Zn®'>Cd*'; £ NaBent-CTS Fa @b BH 14 d J5, TTAAALSHGRE LS S b B %
5, e, NaBent-CTS X Cu*™, Zn*, CA™ L —HME S ELRIGHIRREA BRI ERR . R RS
SN A T G i R IS VR R A A BRI AH S S

XEEIE R MIEBEL; BEN B4R KR
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I 4 o AW ERIRMRL, R FRHUR G . RS S R E A R R E A .

FCRME (CTS) J2 5 R RRAM G Y, RATTRE. BF . AW TR Kot B &+
L M 2% 5 4 SRR, R R Y R R R B AR R AR F AR R CTS Ab 3 4
JET5 Y o, Y CTS ity 7% I, Ml 8 7 iy Fa g 1k 283K 8] 92.36%. YAN %50 CTS b 3
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CrMHg EAMESEIGEMEE, 7d)5, THEPARSESRW S EEICH R BRES S ETT
Fo WERE LT RIEFEE, MR, BABRKNREH ., RIOOWHHE . &5 22tk g
SR, EIREE SRR EAE AN Z N Y, 475 8RN 8 o A RS, WE T
FEMAE 2% Cu* . Zn* . CA YRR B, & IR IZE - (NaBent) XT3 F 4 J& 2 AT BT A4 KT fig
J1, REHEEEEP AR ESBN S E. X2 MR EREERESE, Bk, AT U
CTS %f NaBent #E 472, 75 21— Ab HUE 6 8 48 it ) & 10 52 & BUEE ZE 7 .

AW FE R FH 570 B0 e PE 4 5L 1% 0+ %4 5E F) (NaBent-CTS) XIS JE i Cu®*y Zn®, Cd*' k78—
MEAESERE SR, @SR fRE Ao . KU pH MUK Je B He 5K 5208 5 4R 19 5
FETO0 & At SRR AR Wi 8 7 % (TCLP) AT H & @R L, DLEE 4 J& fo fLR AR D A B AR (1) T
BEARbR, PRIE S AR A el kB A AR E AR AR Y R ) D R T AR S R (B AFAE Y SE I G R
B 1 T U R U6 T 4 JE AR A Ak B AR IR SC B 5Y JA
1 LS
1.1 HRHRESHH

S 6 VA2 IV e B IR T I e T, A T AR W AU R AR I VR AR o R AR B YRR
WEAERNR CIEMD, BH)EE PR E AR, BFE, o 100 B, 087 4B r .
BRI & K F R 55.43%, WA HLER (DOC) it & /0 0 R 265.63 mg-kg™!, pH N 7.68, KL =
SR 122 gkg!, RATREASECH 3057 mg-kg!, FAJE Cu. Zn, Cd A & 5050 7R 188.62 .
386.89 i1 161.28 mg-kg "o X Hi R IKJe >k H TCLP ik 4T E 4 JE R L, BHUF E 48 Cu*'. Zn®Fl
CA* () R e FE 43 314 0.793 . 0.960 F1 1.421:mg-L7",

AR 45 AT, BRIE VR A Zn . Cu Ml CA iy & B B0 TR 31 78 9 I Al 43 R
5 ) (GB30736-2014) 8K, FIEF Zn, Cufl Cd3 Fh 4 JE A TSR 42 .

DA 52 35 4 J T G 0 I B R TT RV BRSBTS I BE L R A B A A VR A T S BRI TR
B . PREFSCIRIRI K E N 50% o4, EEAWEEMR M, mHE . FEROK0TE
1485, ENAELKKT, BHE, 2100 & A, Cu™. Zn®f Cd* 5L KK 6 5 4 J& =2 BOR T ik
JE4r 9 1598, 1.714 F11.701 mg-L ',

1.2 L7

AW AT TE . MBS 15 iRiE, EH CTS Fl NaBent /5 R Ha & 25 7 (0 HIVEM B, S22y

FE B 1R,

x1 LEHFED

Table 1 Information of experimental agents
P A Fisk fer=X afijy FasEHLIE I'®
1 CTS fiMl (CH,NO,N b4l B dRESRS TR S ESEE AN Adamas

2" NaBent 7ol Na(H,0),(Al, Mg,,,) (Si,0,,) (OH), 4r#isli  Na', AP M@ %SBETFH5ESRETREB TR Adamas

1.3 NaBent-CTS Rl &

I 6 g CTS (90%+) i T 150 mL 1Y 5% K& FR i v, ol A AT i Qi 2 F L 2218 5 40 15 i o o)
FERMEVRW T, SR A 30 g NaBent 7570724 3 h, 7E 46 °C fHIR KB F, BLehtHk 4 h sUIR
A — & 1) A AL, W pH 2 9, ZHIEHEHE 10 min, TIVESCRME 2 h, FZERK byt TivE
% pH N 7~8, FEFEH N 3 500 rrmin' I EAF T B0 15 min, BURJEVIE, MABLATE 85 C T
M, B, 5 100 B, A5 BB R 9.22% Y NaBent-CTS,
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14 FRENLXE

FRIBOXT 32 0 A IS R A & 60 g, ARFFIETE pH oA 7, JRIBTRE He ol 1.5:1, AR E R (5
EFSGTIRRBRFREZI) N 1%, 3%, 5%. T%. 10% #4780 —TE 4 8 S B mfa @b se
PREFRE RN E N 5%, RIWEE L N 1.5:1, DS pH NS5, 6. 7. 8, 9ifT B4 EME
SELIERESE, R ERIINE N 5%, JEJE pH Jy 7, LUKV E L GRAKIETRS TR T
Bz, ik mLig)h1:1, 1.3:1, 1.5:1, 1.7:1, 2:1 #fFH—-FEE B ME A RS IREELS
B, BAEES MRS 8h, S T HEE 7d, HTRREMAE, FE)E KRR CE 7E LR,
FARRT, BFEE, i 100 B, MALEIIRE 3 AT, HLIRZA PR TEVE A X R

R Ak J5 WG U8 R FH TCLP 2k A ER [ [ (4 28 9 b o 182 BRURR )P OKCF AR vk, HVM ) HE4T B 4
JE BB, BTSSRV pH ¥R T 5, RULBEH 2 SR BGA CF 5.7 mL VK R 1A A 25 B F K
i, EAEZE 1L, RIFVW pH K 2.88+0.05) . FREL 12 g SCHIRUE , B T 500mL #ER IR G, #%
HEOB [ Hb =201 M AR BGR, 76 25 C &4 F, fHR AR KFH B4R 20 h,  FA A5 9 ik Uk 4l D€
%, F0.45 um BRI IR IR UK, 4 C FEEMREAE, R, BRI A Ll (D) .

Co—C

n=""""Lx100% 1)

Co

Kb p WESEOFREIE; o FINFE R FCIR R G H 4R R BOR TR ;o Mk e 7
Je R e B i v T 4 S VR U T VR
1.5 KEESBESHH

BRI E AL 14 d J5 R 2240 B B2 IS U6, SR A BCR 3 2 $2 0 X FL b 9 T 4 Jd R A7 i 2 4
B D AS R By B4 B B 4 8 I o0 B0, T BRI e R nT SRS L R AEAR S L AR R A A
FRIESMESE S, REth KRBV RES . TIRES . TEAS . BRI,
1.6 RIEFE

ffiFH XRD. SEM, FT-IR, XPS. BET F#EMEF-B, W% NaBent-CTS fOW L5+ SOV SUFRE, 20 #H7
L P RE ALK Lt T B R e A 5 A S T R
2 #HR512
2.1 NaBent-CTS AR 1E

1) FT-IR 23 #r . & 1 3 CTS. NaBent Il NaBent-CTS Y £L 78 G i% . 16 CTS £ZL 4 Gi%H, 3 438
em™" Ab (4 R WSO A A N—H R 5 O—H A9 A 45 ik 2 W IC 0%, 2 926 em™' Ab 1 W Wi i 2 C—H At
g5 PR S W g, 1657 em ' Ak () W AT 0G hy B CTS
T34 W A 1593 con ™ A £ W T i >y ik g \\/y/”’>ﬁ¥fv
I 357570 g 01420 e A i 10 g W 5 3 N LT
O—H I P9 25 fh P sh e i, 1161 em™' &b A1 ' ,
F2 O O H WL L W, 1072 em™ &bk fft 58 3 Jo1s 2470 7
O —H i W Wi i 91, ¥ NaBent 41 41 5t 3%
3618 cm ' Ak 2}y NaBent JZ [6] Si—A1—OH A 2
L O—H W45 R3h%, 3476 cm™ &b N E ] K 5

NaBent-CTS

993 515

I 507

T O—H LM A HRE W, 1632 om bWy | | o |
NaBent )%' I‘Eﬂ 7kéj\¥: O—H %r\‘ EEE ?}F{Z—j]mk , 990 Cmil 4 000 3000 2000 1 000 0

WE/em™!
1 CTS. NaBent 71 NaBent-CTS i FT-IR
Fig. 1 FT-IR spectra of CTS, NaBent and Nabent-CTS

Ab Ry Si—O—Si A X FR A 45 P sl 1, 515 cm™
b K Si—0—A1%S il ¥E 37 18 U9 B NaBent-
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CTS 5 CTS #1 NaBent #Y £L #h Y618 HL 8045 AT 0 3 624 om™ 4b (o W Wi g gk 25 186 i, g i AR AR K,
Uh B 5T M A B SE R 2 ), (2R O—H FRILIL G £ 5 1428 om™ Ab ¥ 5L il ik 3l Wl
IR AE 1 113 om Ab 30 I 25 il 4 Sl I UG, 1 B ST ROBE A T T AR AR A ST R b 3 434
em™ Ab S B BEIZ I 1 2 RIK 4 F O—H F2 SE 0 45 4ig 2l 1 5 5 OBl v &0 56 N—H 45 il R sl 119 5 9F:
U5 507 em™ b Si—O—AT W WA 1T AR RN 8 B2 3185 K, SRIITE Si—O—AL & A4 T A=W FfF, 1657
em ' 5 1593 em ™ &b A MRS T SO O, BRI, SEERAE LB S Si—O—Al Z AR REA AT

b2 W B 5 994 em™ 4k Ry Si—O—Si 5 S
O—H R 5 JF I

2)XRD 47, HE 2 A%, NaBent 5 NaBent-
CTS FT5HE IR B 0 53518 3.58°H13.567 5°,
JZ (] BE AT MR 4 Bragg A AU IHEAS . TR
B Q)

2dsinf = nd 2)
K. dRWZRBE; 00 AGLS RS2
] Je M AR K, Cufll Kafff & (4=
0.154 06 nm) 5 n NI FFE, n=1.

i3 (2) AT, NaBent (19)2 8] 5k 1.233 6
nm, NaBent-CTS #%)Z[E]#E % 1.237 9nm, NaBent
JZ R FEFE 5 2 CTS i 5 R &A= Wl k42, M4l
HPETESHTAS R AT M, AR5 CTS #E A NaBent
JZ ]

3) SEM 5 BET 73 #r. Hil¥l 3 a] 1, ‘NaBent
AN A A TR 1 A2 4k, NaBent A7 3 17 45
¥ 85 7 # | NaBent-CTS ik & 10 57 4 A% .
% BET 73 #7, NaBent 55 NaBent-CTS 1)1t 3% M
B35 R 21.036 m*-g ™' #il 14.609 m*-g', NaBent
PP R 2 T R b, X 2 A CTS gk 7E
NaBent & 1, 3 %€ T fLB, 5 8 & m L%
IR,

22 B—SeRRELLEYR

) BAATERUESAR W . i E 4~E 6
A, fEpH A7, WE K 1508, KA
3 FP 4 JE AR e MBI E B g, Cu®t. Zn*HI
CA MR E R BB W3, B3 —E =
J&i o NaBent-CTS %f Cu*". Zn>'Hl Cd*'f)Fa & 1k
FilaFRaE . X 3R R AR, NaBent-
CTS Xf Cu*, Zn*'fl CA*' 1 Fa e s e, H
FERAR BN & N AR B A AR E RO .
ik 5% i, Co R e R BI R, B
BB Bk B 1.714 mg' L' A% 0213 mg'L ',

NaBent

NaBent-CTS

3 4 5 6 7 8 9 10
20/(°)

2 NaBent 1 NaBent-CTS #J XRD
Fig. 2° XRD patterns of NaBent and Nabent-CTS

(a) NaBent (b) NaBent-CTS

3 NaBent 1 NaBent-CTS #J SEM
Fig.3 SEM images of NaBent and Nabent-CTS

100 - ZZQNaBent-CTS 3 CTS [ |NaBent

20 H

7 77 7

"y 7 % .
z = |
! = | =
: n
~ -
= =

7=l =

~ [T A AT

—_
(=}

4 3MRENN CuREMR
Fig. 4 Stabilization effect of three kinds of stabilizer on Cu**
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100 U7)NaBent-CTS E=JCTS [__]NaBent 100 @ZZNaBent-CTS EE5CTS  [_INaBent

80 | 7 %

80 F

Zo FREA A%
CA e /%

NI

AT

AR

~ [T Ay T

HHHIRRRRRNYY

e

7 10

3

5 5
B/ % B/ %

Bl 5 3MRERN Zn MR ERR B 6. 3 FhFRE 3T CA MR ER
Fig. 5 Stabilization effect of three kinds of stabilizer on Zn** Fig. 6 Stabilization effect of three kinds of stabilizer on Cd**

FOEAL RNy 87.56%; NN 7% I, Zn* (W E LRIk BlAGaE , 12 Bk BT s vk B il 1.598 mgL
B2 0226 mg' L', RREILE N 85.85%; #HINwh 7% if, CHIREMRARNEE, RIURT R
EH 1.701 mg- L' B 0277 mg- L', FELHRN 83.71%, 5 NaBent-CTS M Lt, CTS i€ & 4 @ &L
R, NaBent FUE SR 25, WAEHINE R 10% B, FooE ook Bl K.

AL AT T, CTS Bt NaBent J&i, NaBent-CTS F2 52 # 4 @ AU BE A5 21427, IO HAE SR i
(R B0 I8 B U i R S o R NaBent BUVEJS He 10 BUA — 2 B E A9 F# Ik, {H NaBent H 1Y
CTS & K iR I, X 2 RILPIX HE R AWR MW E GRSy, W CTS R i)Y 8
YEH, E4ERE THE A NaBent 11, 5 Na'. A4 BE TAEE T35 /ER, {fi NaBent 23
HR R e A I R B .

2) NaBent-CTS i & X 5 — G @ e 4k R 52 ma . (51 7 R 1776 pH 8 7 5 52560 IS U v [ Lt
151, AR BN AR X Cu?t. Zat I CAT R E AL R IS R B 2 AR AR Y 4
i, Cu. Zn' Ml C R ER R M Z Fm, AR 2R EEREAREARRERE . Cu,
Zn* il Cd* 1y Fa 2 AL o WIHE 25 N 5% . 7% 1 7% Wik BFa e, FaefbF N 87.56% . 85.85%
1 83.71%.

NaBent-CTS T fF7E A AL B REH 5 R A H

—_
(=}

BelAl, BA 5T 48 5 T B (B RE S e ce twEtx B zeiefor CIcaetor
WA TESIR, JEHREA T SHNZE Na' 100y

AP'EY ¥, Al I B 1 Se A ok W B R 4 80 |
J@ o BEETEER BRI, BB S ALY
L B A RCRE S T LR T AR AN WS £, REfE I
MEZ R E G T, 3R ESEE TR
TEALF AW 5 RS R SO B QRS OR, £R
JE SV BURLZ [ AH BB 4G, R B, 38 207
B AR BT W AE N

3) JiE U pH X i — T 4 Jm A3 2 L R
] o 8 #=H 2 2 N&E K 5% 5525
o 98 RO TARUER BN 5% 555 M7 REREMENSRERhE— 4R
JiC U6 V[ b 1501 B, I8 pH X Cu**. Zn & 5 11 5 0 BT

2438 22 £ 2% Al B I tn 22 fl 3% = e
M Ca TR LRI . 3 TP 4 8 F E AL & Fig. 7 Effects of dosage of stabilizer on stabilization rate of
Y06 pH 09 FFH 2 F & E R EHE, cu®, single heavy metal in sediment
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40 |
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Zn* Ml CA*F3 %€ AL A 70 i AE pH o 7., 6 K1 7 f v co kit Bz R iR [ e RuE s
REIRRE, Cu™RBUR BT EWE M 1.714 mg L™ 100
R 22 0.283 mg-L™', Zn®" ¥ MO BT i K i 1.598 -

mg' L [ Z 0346 mg-L', Cd>"¥ U 5 5 vk i 7

1701 mg L™ % 0433 mgrL!, FaiE fb# 4 % O 4
Wk 83.47% . 78.35% M1 74.57%. 1 EL Ik fﬂ;g “

LWEHEIMT . 4 pH/NT 7R, HE BT
FERGR, H R T RRE R R AL, SRR 20
TIERGE R W C R, FEESEEELFE
fiX; HpH KT 70, W70 OH 25 HE)E A
DRI, EABRGERE, R TCLE g pH S B e 8 — B B E L ENEM
BRI, SR LT T RRAEERAGH T Fig. 8 Effect of\pH on stabilization rate 0; ‘single heaV;/ metal
SRR MR T in‘sediment

4) JFE PRI IE] Lo o — T 4 Jm A E AL R A5
Wi o 9 FK W T AE pH Ry 7 5 FaE A B i

R

~ [T AT AT

ARG

o e

T

oo AT

o [ A

Y

o ([T T AT

/4

el
=

CefpEfer B faefe® [ Cd fuEfes

mg L' FEE 0251 mg-L™, Cd* & BUR & e
M 1.701 mg-L™' [ £ 0.338 mg- L™, Fa g tbR 4y
5l 84.82% . 84.32% FI 80.13%. ih L b ikt o s 1
) NS (1 N ¢ o A S A N7 3 L B N | Wil He
P E SRR SRR ESE B RELNSBERTS—E¢BRELENEM
o e B R AT R IS R PN 1R B A, H AR TR Fig. 9 Effects of liquid to solid ratio on stabilization of single
U ALK o 0 T T 0 A 30 heavy metalin sediment

B [ L 2 T, v N e e AL B K Y

G R R T B K A 6 1A 38 ) 4 BT
A3 VR AR08 70 LR i (0] N P 2Lk 17, B 70 b
RN A R 2, AR etk R
hne JF H & KN [R 0 5250 IS I 7E 7 d R Ak
AN R B S A AN R, 2 TR 42 5 e i 718
T ) Rk 5 s AR 2 (B B AR EAE R, AT st
AR S G 6 P 4 A AR TR A RS MR

20 H

5% B, SEE R e W I LG AR AR X Cu®t L Zn® R 100.-
CPRARE M M . W H R 3 7 4 R . |
AR S, Cu, Zo® fl Cd™ A L 1 i L -
TE M ANE R, Cu®'. Zn T E % %E %E %E
FAMMFERE R 1301, 1.7:1 1 1.5:1 i34 s ol 20 - gg gg
B CuBBGR IR IE 1714 me LT n -
2 0.260 mg-L™', Zn®'¥ PO BT H ik T 1598 @ 40¢ g gg g% gg
2= =B/ =Rk =
/ /E /E /E
-
i

s

[\

1

—
2

:1

v

65

60

R L2/ %

—a— Cu” Rk
—e— Zn* TREfL R
—A— CA R

. 50 |-
2.3 NaBent-CTS WM EEEERBKRERE UK : - - : )
N 0 2 4 6 8 10
R | o i
L0 WAL, PR T GRBIKERE g pememags s e ReewEnp
PO 151 B, e T B e % A2 U Fig. 10 Effect of stabilizer dosage on stabilization rate of

FOE L RAFTE RS K A2 o Bl A A 7R 8 hn &t composite heavy metals
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PIABIE R, Cu*'. Zn®' Ml CA* e E L R W B M i o TEARE R 5% i, RE bRk 3 1
BAE, CONREUR TR 0.793 mg L' FF 2 0211 mg-L™', Zn*= BUR 5 & 1% B 0,960 mg- L™
F 2 0.278 mg'L™', Cd*& B i & W JF i 1.421 mg L' [ & 0.591 mgL™', BEAAFSH N
73.36%. 71.00%. 58.38%.

FERSE RN/ ) 5% B, Zn® F0 Ca R AL 2 3T FE a3 o 3 AT RE 2 A2 7 B0kE 22 1]
MBS, R, RECESE 1 Z b 5E G M HHEHI3ER . 1f58 4 013855 19 Zn® F1 Cd™ it
B 0S, FERR SR TR

A 1L AT, FERR A BN N 5% 5 R K VS TR oA 1.5:1 i JR U pH B AR b X &2 A
SRREARREmAEF Y., EpH N 7H, EAHEESEBREAFLR THEAMHE, CPRBRIBUER
O B 0.793 mg L [ F 0.180 mg-L', Zn® e UMK & VR B i 0.960 mg L [ = 0.239 mgL,
CA B R B e 1 1.421 mg L™ [£ % 0.549 mg- L', FaiE L3900 N 77.24% . 75.03%. 61.33%.

M 12 0], 76 pH R 7 SR @ B 5% i, BE R JE R E L B3R, Cu?t. Zn®
CA' MR LB i 1. 7 oA 1.5:1 BB iR, Cu 2 B e ¥ B/ 0.793 mg L' P& &2
0.180 mg-L™", Zn*"¥32 U 5t 2 1% B 1 0.960 mg L' [ & 0.239-mg L', Cd*"¥=2 Bk i B 1k i i 1.421
mg' L % 0592 mg' L, @ bZsr 9l 77.26% . 75.11% . 58.32%.

o1 —a— CREAE 807 = CwiEfk
—e— IRk | ZnPREALR
75 —a— CARaEL B —a— oz fex
70
70
s & st
@ T g 60 |
® W
& 60 - B osst
55+ 50
45t
50
1 1 1 1 J 40 1 1 1 1 1 J
5 6 7 8 9 1:1 1.2:1 1.4:1 1.6:1 1.8:1 2:1
pH W L
11 KEpHIESEECRREULENFIT 12 RERELENESESRREEXENZMN
Fig. 11 Effect of pH of sediment on stabilization rate of Fig. 12 Effects of liquid to solid ratio in sediment on

composite heavy metals stabilization of composite heavy metals

CA* (W a2 AL 2 It 25 JES U VAL [ LU 338 R BRI i ke 48 TR n] BB, Rl VR L3 R, &
KRBT, BRI EA PN ESEWIE L, (AR 2 m W O 8 e — o, i fae g%
() Cd™ it 85 T B 7 A5, T B e fhR T %

ZE LRk AR R BN 5%, RV pH A 7, IR E LR 1.5:1 F, NaBent-CTS ¥ & &
B4R N e R R, AEL R A3 75.95% . 73.71% F1 59.00%. 3 FhE 4 8 B 1 2 6 1Y 5%
G B o 2k CuP>Zn* >Cd™
2.4 NaBent-CTS HEAELEKERE MY

WE 13, K 14 s, ERRECTERAT, Cu®'. Zn* . CA*HIEAETIE 25 LARR ] $i2 BUZS A al ik
JFEXPMAREES S HEKR, TERASHRESXHMEEES S LK/, £ NaBent-CTS
ELE 14 d )5, ATEALSRERE S MIEAS & B ER R, R NaBent-CTS B A R 4F i
RO

HE4EE TS NaBent-CTS &5 & )5, SRUER P ME R L BB A TAEN, JF R
A Na', APEERT 28 8BS 1, 5 LARR T 2 B AN nT 38 JRUS AR AR 0 B 4 8 28 il T T SR fe 4 5 ks
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0.09 0.18 0.14
0.08| R 0161 A 7 Hefasi
o 7) Swik Pl SEErE 2012t SEErEE
<007} < 0.14} ~
@ 0.10
Ef 0.06 E-,D 0.12 } g
ﬁ 0.05 ﬁ 0.10 f % 1}% 0.08
g i) I
\ii( 0.04 Jﬁ( 0.08 | ‘iﬁ( 0.06 -
3 003 S 006} 3
% £ % 004}
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0 o 0
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@6@{9 /Q\‘i\/ @é\%“’ 6\{1\/ 6\@?’ & @6@{9 /Q\‘f!‘/ /Q\@‘ S
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Treatment of heavy metal polluted sediment with chitosan modified Na-
bentonite stabilizer
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Abstract In order to effectively treat the dredged sediment polluted by heavy metals and verify the stability of
heavy metal stabilizer, a type of heavy metal stabilization method with the stabilizer of the Na-bentonite
modified by chitosan was adopted, the dredged sediment polluted by single and complex heavy metals Cu*’,
Zn** and Cd*" was taken as the research object to perform the stabilizing treatment under the conditions of
different stabilizer dosage, pH and liquid-solid ratio. Toxicity characteristic leaching method (TCLP) and BCR
continuous extraction method were used to analyze and evaluate the stabilization effect. The results showed that
the ability of Na-bentonite modified by chitosan to stabilize heavy metals increased significantly. When the
dosage of sodium bentonite modified by chitosan was 5%, the sediment contaminated by single heavy metal of
Cu*", Zn*" or Cd** could reach a high stabilization rate. The optimal dosage of Na-bentonite stabilizer (NaBent-
CTS) treating contaminated sediments by Cu*", Zn*" and Cd*" alone was 5%~7%, pH was 6~7 and the liquid-to-
solid ratio was 1.3:1~1.7:1.'The optimal dosage of NaBent-CTS treating contaminated sediment by Cu*’, Zn**
and Cd*" composite heavy metals was 5%, pH was 7 and liquid-to-solid ratio was 1.5:1, and the stabilization
rates were 75.95%;, 73.71% and 59.00%, respectively. The competitive adsorption of heavy metals occurred in
NaBent-CTS treatment process, and the corresponding competitive order from strong to weak was
Cu*>Zn*>Cd*". After 14 days of NaBent-CTS stabilization treatment, the proportions of oxidizable state and
residue state for heavy metals increased significantly, and heavy metal stability was good. NaBent-CTS has
good stabilization effects on sediment polluted by single and complex heavy metals of Cu*", Zn*" and Cd**. The
results can provide a relevant reference for the stabilization treatment of dredged sediment polluted by heavy
metals.

Keywords chitosan; Na-bentonite; stabilizer; heavy metals; sediment
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