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Abstract The chemical conditioners polymerized ferrous sulfate (PFS), poly(N-isopropyl-acrylamide) (PAM)
and a self-made compound flocculant (S003) were used to investigate the dewatering effect on the actual polluted
river sediments by simulating actual engineering conditions in the laboratory. The water content of dewatered
cakes was 60.22% and 64.77% in the sediment conditioned with PFS and PAM, while the water content was
52.67% with S003. Compared with PFS and PAM, S003 achieved a faster settling rate and removed more turbidity.
S003 achieved the best dewaterability of sediments because it had inorganic composition as sediments skeleton and
organic compounds with bridging effect, contributing to form large dense flocs with porous structure, which
speeded up the sediment settling rate and improved the filtration performance of sediments. In addition, the
leaching rates of Cr, Cu, Zn, Ni, Pb and Cd in the solidified products were reduced by 55.8%, 92.1%, 89.2%,
61.4%, 34.2% and 56.3% respectively after conditioning with S003. It demonstrated that S003 greatly improved the
sediment dewateribility and had excellent stabilizing effect on heavy metals.

Key words dredged sediment; chemical conditioning; dewatering; heavy metals; solidification

H X AR 2E 4 (515780006) ¥ Bl
s H: 2018-03-18; &[] H 3H: 2018—-04—13; M4 Hi kR H 3 2019-02-28

329



JERRZZ(ARBIERD) 558 S22 201943 H

IR R R IE 1B 1T W, [ 24Pk 4
A AR G A TG KA R A 8 T B, (BRI
Bt AR e AR KR G YRR IR IS EE
AU AE L, BOKEE, HHEAUR, &AM ESE
SIS YW o 3 R R A ks e, R HE A
AR RS, DRl AR U £ Ak R b A R S R
4 I A

JEG T Jd 7K R ] A 2 G T Ak BRI Ak B8 ) 7 R T 2
M. VIR 1 T5 vk R HLAMBK T A
6 7K VR A 27 985 B K 25T TR T g R
H, REHAYLREZ, $ TR e K X
TEREEOL T, AL K BAF AL i
7R RT LA PR RS D8 00 e BE 446 R 0 o i I 1]
AT 3 i JEG U 1) B /K P RBE 100 i 1T 4 79 22 e D
AR AR 25k, i AR S e m AR,
AR SRS Y, TR E 4w 5
P, WF5ETT S —Fh R RE M /K SCRE 1k 4 s 1Y
FENHAHRE L,

AR SCUL BRI ] 55 75 G i 1R i e WF 58 %
%, RMBREMIRE . ROV BEE A —F [ B2
B BB R PR HEAT WA, 308 i 0 S i 7K R
PV KRR IR ICR . R, RITE G
| DO W i e g A L K C i - VRSB A S B
BIFE 52 5 2R BER X ] A AR rp B < i 932 4 4k B2 A 52 T
I B

1 ¥R AE*E
1.1 BERIKie iSRRI R

AT RS Je A GNP .+ A7 e 28
BT IE [ S22, KU H B A A B BR T
e, TE4CEM T R4 M . IR (raw sediment,
RS) Y FEA M T 4n R 17
1.2 2R

AR LE PR AIFEER . ) AWES
ZUEE(S003), 45 BH B 7 R N Wk e . JE UK &
A5 N KA SRR A T R AR A R
(C3HgNNaS,), Ji & F 7] 4 250:110:200:250 . 4% H&

B Ll VA b ek O AL S 4, T T R A B
SR 10%, FERE 1 FERS IR A 4 /NI i 22 B
o BT RS R o b4, PE B AL TR A FRZA 7
PEAL L 2) JCHLZE EE T R A B RR 4k (PFS), 434,
B 25 4 Ak 2% 00 A BR 2 w4 L, T O TR
10%. 3) A HLZEEEF PHES T RS Bk e (PAM), 43
Mral, K eE Rk ToF o8 praeflt, mic s
H1%.,
1.3 KRR /KEIE

300 mLIEYR, A 500 mLEEAR T, InA—&
SRR R (BN LA i), e S BREE R AL
A 150 rpmAY B O B2 45 5448, 250 rpm
(18 B0 TR BE LA 10434, 75 B TR BERE 5

TREEZE U, B100 mLIREERE SR E 100 mL
S, PR ERTIIE IR . SR e B DT R B ]
(AR AE O, B304 ic SRR S UTE 5 B TR AR,
Fegze/Nbf o DLRELS RS, BT W sk g, (R
WO A e 2R AT LA i, R J70.1 MPa, g
[E] R 2434, B JS I 5 VR F ) B 7K
14 E£EWEL X

HHL100 mLJEYE, BB E250 mLyEprH, [
HOI A ) & 0 A 228, AESIRBEFENL B 10
GyER, IRABAE, KRR S~6) 2 AR, KA
HAANTS5 em, =15 ecmEPRPVCIAE ., A
— 2R BN353 80, DMEHERR AL 1<, HIR T IR
PR, W
1.5 E€EREEW

W FE AP I R B E 105°C 40 R T8/, 31
FHAKR, RIEE AR, RTINS ghFER,
Fie FEK [ LG R 10, AR gk AT o R S
SR FH HL SR B 45 B TR & B 6 TS (L (ICP, Prodigy,
2 E)I B E SR S
2 HBR5ITR

2.1 7[RRI X iR ife i B AT A B R i
A [5) 2R 5 70 68 JEE e 0 R A S 2 ) 4 AT 1R

x1 RERMERMER

Table 1 Basic properties of raw sediment
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85.63 7.92 14.32 1281.85
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Fig. 1 Change of sediment volume with time under different dosing quantities of PFS (a), PAM (b) and S003 (c),
and supernatant volume under the optimal dosage of three flocculants (d)

IR o R VR VTR AR Bl T TE 1A A 14 K M RGP
PFSHEIN I, TR IARBLE W/, M PFSEN
TN 14 /LI, JRCURUTRE B B fe T, WA e S5 v,
PFSHEAEH NN M 14 g/L. PAMXJE IR UL iE R B
I 5 PFSHIL, HPAMEL NI 4500 mg/LE, Ji§
TR VTR B e K, i PAM B A H5% in i 500 mg/L.
S003 NN 1 g/LIE NN ZE9 /LI, JIE IR
SO003 45 it st Y 34 i g 9l /)N s 4k 22 38 R I i & 12
/LIS, R A4 B S 17T I 45 ik 7 4 g 1 R,
I, S003XF S U Mt ZK R e - B 449 g /L
ST H R 3 2 3 R X JEC Ve MO K R Y 5
TEAS R RAERN R T, Hie s A s A H R 1
T AR R Bl T E I 1] ) A8 A (B 1(d)) o IETE £ PFS
AbBRE, B AR AR B DTDE B R0 £ Bk BT
Hag, Myt g 6/ JE, bV AR b e

P J¥) 284 o T 2% 0 4 . PAMUA BRAY RS IR b T AR
U5 PFS 2 BUAH [E] (1) % . K8 23 S003 4k B )5,
TE3/NIE P, b 05 VR A FR B T0 DE IsF [R]85 oy e |
Fh, B3NSR, EIE AR ERTIT b R IO TE I R] 1T 22
M FFb. IRUEZPFS, PAMAIS0034b 15, 1T VE BT
() 1O/NE A1 Vi AR B 43 301 227, 23 F136 mL, T L)
F i, S003XF S U6 114 it K 35 SR fe e o
2.2 ZEFIX R R G S KERNEIG
TERAEBOME T, AR 22 EBE XTI Ve e U 7 7K
RIS 2PN . AR SE, R &K
FNT9.32%, ZiIPFAFIPAMANFESS, JRUES KR
43 A A 19.10%F114.55% . S003 4L B 5 ) T 9F &
IR AL, LI IE T F%26.65%. S003H & A 1Y
TCHLY BT (A S A A0 BE ) TT LA Y A8 2R 44 kL, il
JEVRIE W 2 FLA MU, 1 KRS e 1498 8 P At U

331



AR R (A RBI2EM) 558 24 201943 A
90
S 601 77 Zy
-
%
4
B 30r
=
7 7
07Rs PFS  PAM  S003

2 EMEBFREEMETRRERHSAKE
Fig. 2 Water content of the sediments conditioned
with flocculants at their optimum dosages
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Table 2 The reduction ratio of heavy metals leaching concen-
tration after sediments treatment with conventional
curing agents vs. S003
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