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Study on solidification/stabilization and reuse of dredged sediments

Wu Boran Chai Xiaoli

(College of Environmental Science and Engineering, State key laboratory of Pollution Control

and Resource Reuse,Tongji University, Shanghai 200092, China)

Abstract
(PAC) and CaSO, were screened and mixed to prepare CAS/MCAS solidifier. When the dosages of MCAS,,, ,
(the compound ratio of CaO,PAC and CaSO, is 3:1:4) and polyacrylamide( PAM) were 1 wt% and 0.2 wt% ,
respectively, the unconfined compressive strength of solidified sediment was 209. 56 kPa, liquid limit was lower
than 50% ,and the plastic index of it was 15.67. According to the standard method of leaching, HJ/T299-2007,
the leachable heavy metals of solidified dredged sediments were lower than the legal limits of level 11( GB3838-

In order to reuse dredged sediments as road filling materials, CaO, Al, O, aluminiumpolychlorid

2002 ). It shows that solidified sediment meets with road filling material product standards. XRD indicated that

3Ca0 - ALO, - xCaSO,

+ xH,0 was generated in the dredged sediments solidified by MCAS and this kind of

crystal is the key factor on the strength development of solidified dredged sediments.

Key words

road filling materials
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M RETT il ad CaO | B4 28 W) it | CaSO, Ay A2 L 1k
SR AL AT IR R 55 8L 77 (3Ca0 - ALO, - 3CaSO, -
32H,0) WTE I, 1 WK U8 & [E Ak R0 77 #93CaO -
Si0, + 3H,0 F1 3Ca0 - ALO, - 6H,0 [ W [ ki 4k
A FE ) ey 43 - B /D> | 7 A58 48 B e ) TR R ) 2R
70 58 B, Fe 2 52 BAR BN AR 25 LU A 7R IS Ve it
K E AL E bR, B [ A7) 20 8 B fim 44 L3 1

1.1

x1 EUAaGEE5AK
Table 1 Names and composition of solidifiers
VSN K2 2 [ 1L 4L CAS [ /L] CAS & 67 21 Ji ( CaO | iR CAS R D CAS [ 4k 7 4H 0%
TR F AL 7] 2 CAS [ A - N
i ) R TALO, CaSO, BEARH)  FLAI(MCAS)  (CaO PAC.CaSO, FE/KEH)
W R 22K, S 5 MCASq,1 6:1:0
SC
CaS0, .Ca( AlO,), MCAS, 4 3:1:0
CAS, 3:1:3
MCAS,,, 3:1:1
FC WerE 22K, ZIC Fe, 0,
MCAS,,, 3:1:2
s1 MgO 5 ¢ 22 K e &2 i MCAS;, /3 3:1:3
) Biig i 3:2 MCAS;,, 4 3:1:4
CAS, 3:1:1.5
M E = R B 1T MCASs,15 3:1:5
M1
FEW K CaO MgO MCAS;,, 6 3:1:6
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1.3 FERHAIE
1.3.1 42 Ek4FNE

B 1.000 g [ 4K 2 R 005 AT B, A
16 mL 386 T 7K (Jii 2 43 0k 65 % Mk il R 5 o 12 43 4K
36.5% MY ERRRIAFALL 30 1) (8 mL T i 43 4y 40%
A FIR A 2mL = 5 BCR 30% o E AL AT L #UR
F 200°C fin B A, 15 1A S8 VRS A — 8 i
FEAK 76 R 100°C 4k 42 fin# & 55 T, {f HF
VK R I W T 0k 00 7% & 50 mL 2% 4R DA R B 43
KO 4% WG SR 2 45, R i B & 5 8 iRk
SPYETE P (2100 DV ICP-AES, PerkinElmer, USA ) Jllj
EEGE TR,
1.3.2 &4 KRB FHIH

CRETA B Py 3 55 P 07 1% Bt R i 1R )
(HJ/T299-2007 ) 3& FI [ A4 52 4 S 15 1 F 7= 9
DA A ERE e oA ML RS AL 3R R
A5 KE VR IV D [f 1 el P A S0 S 0 G B R B 7S
AL B AR, £5 G FIRAR Ry B E S PR
AR UEJ5 s AT [ AR IS U8 T 43 8 it FE R A T
1.3.3 A FHERRSH

W B K H 90% JIE VAL i 5 ELFNR & ¥ 51 )5 5
OB, T2 VW, AR % SE A 24 70 mm,
22 35 mm BEARBE R JE B — A TR i a4
FE2SCHIE IR 24 h G ik, R B =AM T
BT 5 ~7 d, 85 #&(+ Tk 5 ) (S1.237-
1999) Jir A 75 32 0 2 JiG U8 1A TG A 1) 7 e 8 B 5 R
PR PR 9 s 5 S AR AR P R 9 A DA A5 o
1.3.4 X $H& 474 5 (XRD)

K 1 & Bruker /A ®] D8 Al X S 4% AiT 45 X
(X-ray diffractometer, XRD ) X} W} BE & 320 H ¥y K £

fh BEAT XRD 20 # . SE8 25 0 - Cu HE Ka TR, T
HHL R 40 KV, g s 40 mA L S K 0.02°, 1
A 0.01 /45 ML 10 ~90°, X G AT
Pt % F MDI Jade 5.0 %A #E47 20 #r o

2 XBWERSH

it %2 TS e B A R 4 A

BT TR IS V8 AN 1 J5T 43 A 45 AL B 22 A SR A T T IS
Ve 5T o3 A i R - K, RAR R LS 2

AR FEAE ity Re £ 00 T8 8 75 G 5 LA T T T G
A5 KA B R K HE TS 32 e 38 SR LG AR HOELL
T TCAE B 9% vy, DRI IS 8 v S B BT S A BIL TS Gk )
iR, T R AR I Y6 B 4 T e KU U 2 Ak
FREAL B FE H bR, THRIETE XRD 73 Hr &5
(P 1) 7 TR BB ALR L SI0, 9 . 75 SiO,
B E IR I & T IO HLIE Ak 5 [ A AE E A Ak B 4L
ARG, 2 KA P AR R RS Ca®t
W EI ALY Si0, KAz KR BCRE, AR K & i R S
A X G 8 OB T B A 145 L B e A T, o i
JIE e J) 75 o
2.2 REE€REFHERRMBRRIBLIEN

o R BRI H(,,., ) 2 7 T 7 A R DR I 5
B4 th 5 —FhpE A K B 5 DAY b B 4w T IR 0
fRE fEFE bR, TERRYN 2% [l iz 6, ot s A =0y

L, = log,[C,/(1.5 x B,) ]

A C, Sy H A R AE DR Y B 4y B e 5 B,
% X 4 JE R AL e i R AE 1S A IR AU
VE AT RE 51 15 55 (B0 22 3 T 188 0 4

L 38000 7 9,0 ~6 9 3Ron 15 Y 2 h JC 2=
9,1, SR SV YRR Z R AR TS R I 37

2.1

x2 BMEBREEXRER
Table 2 Physicochemical properties of dredged sediments used
& bp B
HKE(%) =90
A R M T A Ak (wt% ) 0.59 £0.04
pH 8.35 +0.02
Cu Zn Pb Cd Cr Ni Ba As
4 & ik (mg/kg DS)
25.85 109. 62 16. 86 KA 67.24 29.65 117.54 19.43
TEHLY 4 % CaAl, Si, Oy Si0, CaCO, Al O, AlO(OH)
R 33.18
7 KR 24.98
IR AR $ 8.2

1) LU JE T 3% (dry sludge, DS) it
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= 3000}
5
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1 000} S g A B
J | €|PB \ C
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Materials Data,Inc
Bl 1 FHIETE XRD A7 5 i
Fig. 1 X-ray diffractograms of dry dredged sediments

(g R E54 HEOR #E ) (GB8978—2002) 2 iH T
F— ARG RV RIS R S S B
T A B  RE TE P 05 B Sl AR AR PN R RO N A f
B AR AN WY 13 Bhis B W) 5 o o — 2K g
P, RORZSHHE — KI5 WA R &, R A
o BB L PE M T Cd Cr Pb, Cu Ni fl Zn 255
SR YARBL . K 4 AT, Cu Zn Cr Ni I As
P e . IR Ve R 15 YR BLIBUR T E TS
JeUR RN R oA, Tolk 9875 G ¥y HE i D R i 500 m
WHNRE A REEGEE L. HRIETERELE
FEAL TR H 0 10 km i B N IR 8 2E 47 48— AL 3L,
PG, A BIF 58 % S8 T A A E 1k A B (1 S P 22
LR 15 Y HE I B 3T % 32 S 14V 8 P J5 0 A 245
PEH I IE AR B TS RO, B T E R R R
FETS R EhIE e SO il i B S oA, 2 — 2
Mr U8 5 4 J& A7 75 2 25 F5 Ak LA J0 G 36 5 7
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Table 3 Geoaccumulation index and pollution levels

L., <0 0<I,, <l 1<I,, <2 2<1,,<3 3<I,, <4 4<1,,<5 5<1,,<6
T5 Je it JE 5 I RS Y i T E T Y LUERER iy T J3E V5 Y oG Y i R
T K 0 1 2 3 4 5 6
x4 BERRREEZETERREEN
Table 4 Assessment of heavy metal pollution in dredged sediments by I,

Cu Zn Pb cd Cr Ni As
C,(mg/kg) 25.85 109. 62 16.86 FH 67.24 29.65 19.43
T AR Wb Y AR S B AL 22 3 S BLT (mg/kg) 16.06 63.44 28.37 0.1234 42.38 14.34 7.000
L, 0.10 0.20 -1.34 / 0.08 0.46 0.89

2B EE B 1 1 0 0 1 1 1
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