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Study on the anti-diffusion performance of environmentally-friendly anti-diffusion

agents in the cutter-suction process
HE Ping, TANG Xuechen, YANG Lei,JIA Dongshuang, WU Yan
(College of Chemical Engineering and Materials Science , Tianjin University of
Science & Technology s Tianjin 300457 ,China)
Abstract: In order to solve the problem of sediment diffusion in dredging projects, we designed a cutter suction experiment de-
vice, The diffusion distribution of sediment was predicted by CFD model. CPAM, PSF and CPAM/PSF were added during the
cutter suction process. We explored the anti-diffusion effect of anti-diffusion agents in cutter suction process in terms of the sed-
iment settling rate, turbidity of overlying water, COD, particle size, and SEM morphology changes. The results showed that;
CPAM had the best effect on preventing sediment diffusion. When CPAM dosage was 15 mg/L,95% of the mud samples basi-
cally settled in an instant relative to the final sediment settling rate;after 1 hour of settling, the turbidity of the overlying water
reached the lowest value of 10. 23 NTU and COD reached the lowest value of 12. 0 mg/L,which were respectively 83. 6% and
89. 1% lower than the turbidity and COD of the overlying water without anti-diffusion agent. From the SEM pictures of the sed-
iment samples, it can be seen that the sediment particle size increased the most obviously, with the median particle size reaching
19. 250 pm. which was 117% higher than that of the sediment without the anti-diffusion agent. The agent showed good effects
in preventing the spread of sediment.
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Fig. 1 Experimental system for the anti-diffusion
study of sediment dredging
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Tab. 1 The basic properties of sediment

wkE/ Y W/ (g » em®) HHE/(g e em®)

pH TLBsE /% S /% AHLBE &/ %

25.4 2.92 25. 40

[Eh T NEN
0.2

6.93 54. 45 .28 4. 82
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Fig. 2 The grid distribution of CFD model
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Tab. 2 Boundary conditions parameters list
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Tab. 3 List of experimental and CFD model parameters,Reynolds number and § value
N/(r *« min!) H/(Pa-+s) K/(Pa » sn) 7 U./(m=+s!) Re Re, 5/ %
90 0. 006~0. 008 0. 062 0.710 1.0 3675 3602.9 1. 96
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Fig. 3 Fluid velocity profiles at different rotational speeds



M+, % HRAEGT HAEXRIBFNGT HERTR

ML 3Ca) AT LA H S S (437 7 I8 70 H 0 ]
A1 Uk A A AR TS B B 288 T 1) B S
WRIIG K. i T4 T BRI IR A0 AR £
2R s SRR A R R T RS A AR
ORI, M 3(h) A AR W 2E G 1 5 i
Hh S [ B 7 B A A AS ] S i3 2 vl T4 7T Y
BRI 3 28 70 ATt £ B LA S W IR 5 1) 4t Wi A3
YA o I CEFD ASR AT LA I B 5 1) 0000 3k
PRI AR sl 1) O L AR . T R Y I B
iR A JFE R A A e AR U 9L A B O 3
Tf) 5 (57 RIS FE AT AT o SIS PR 9 O A . FER
Wz ik A v e 3 7 e R A Bl DX A I A R 2 7
%] CPAM . PSF J% & fit CPAM/PSF 58 B5 i 8k
FUNF SV BB BOSR o
2.2 G I HA AR ik 67 e

ol 4 Jes BB EON ARG I e TR

1 Xk e
1K 1M
o & " - Py
- " ] - i -
i it i T R
i g F ; - =
- "'::' " = g 1l| =
s 1 L K- ¥ A
. E il !
il 2 g
- S PR T
- T T e Tl
! 3k
xS 15 Myas
P A
1
| A e s = [
I 101 k) ) 1} Tl 1k I

AR, A 4@ LIE i, FiiE CPAM B0 13
BV AETT 20 min P A9 TR 8 S8 g e, L Y
CPAM (5 it 15 mg/L i, ik e e & 0% 7 43
RIE 8200 AN IR L TR IR R U 95 Vo JeAf HE A
SEAEBRBITIRE . B 4 (b) AT LLE i, PSF £t
50 mg/L B, JIE YR TR RSO R44 2% ik W] g & i T PSF
B D TEL LR TEIRCR AR . 24 PSF
ik 100,150 mg/L i, JIE TR I & A TTRE B 43 %
FE 8520 FERT 10 min A2 A7, AT fe 2 19 1T R IS 8 R
YL ULREE Ry 7800, M4 AT LR W Y R L
CPAM/PSF iy#5insly 5 mg/L/50 mg/L i, IR
T LU T 432538 820 o N IRc 2 (1 TR IS YR A 13t »
85 Y0 (WG IR REAS L D (B TR - 17 24 & it CPAM/PSF
W& N 5 mg/L/100 mg/L & 5 mg/L./150 mg/L
B o G A TR %6 S Fe & LR B 0 R AH 3R 4%
Jndt 2y 5 mg/1./50 mg/L HfK.

& 4

A [B) B 37 B 1 22 e 3T 0 7 B i 2R

Fig. 4 Settling rate of sediment at different dosages of anti-diffusion agent
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