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Influences and applications of H-type reagent on slurry separation
treatment of large-diameter slurry shield
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Abstract: A new H-type dewatering reagent is developed to address the problems of slow dewatering rate of shield waste slurry,
high water content of sludge and pollution of wastewater discharge in the construction of Zhanjiang Bay undersea tunnel in
Guangdong. Through the flocculation and dewatering tests, micromechanical tests and field production tests, the variation rules
of slurry separation volume ratio/supernatant turbidity/grain-size distribution and zeta potential are revealed, and the differences
between the H-type reagent and three types of polyacrylamide (PAM) in slurry dewatering effects are comprehensively
evaluated. The results show that the optimum addition amount of the H-type reagent is 0.5%. Compared with that of the PAM,
the settling rate of the H-type reagent is slower in the early stage, but the water content of the dewatered sludge is reduced by
about 18.1%, and the supernatant is very clear, and the pH value of 7.8 meets the condition of direct discharge. The H-type
reagent has both better bridging net action and electro-neutralization action, which makes it easier for the fine particles with
particle size <10 um to aggregate into large particles with particle size>50 pm, accelerating the flocculation velocity of the
slurry. The H-type reagent creates Ca drainage channels with stronger water permeability, reducing the viscosity of the slurry
and improving the efficiency of slurry press filtration and dewatering. Compared with the original dewatering reagent, the use
of the H-type reagent of 0.1% on site can increase the solid content of de-cemented samples by 30.5% and reduce the project

cost by 20%.
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Fig. 1 Plan of Zhanjiang Bay undersea tunnel
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Fig. 2 Process flow for treatment of waste slurry
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Fig. 3 Filter press dewatering tests
(3) ZECRHLE D B ills
KR8 SEM (4445 EDS T4 Zeta HLf
ST BRI 2000 FOEKIREAC. HeF R R
& AT TG IR BB 2 AL
2.2 REER
(1) wLEINE
NTHIE 4 R BRI S A e, BT 24
LT RIE . R 2 8 1 h 5K INR B 55
iR B 4~7 NBHBBRCR I SO R A
AR
R2 BRINAMEFRESERLE
Table 2 Summary of optimal additive filtering results

5 o wnEl By R/

LS M5 o o NTU

1 0.05 21.67 489.6

e 2 0.10 30.83 2003
BE%?’ET‘W 3 0.25 31.50 189.7
Wl CPAM 0.50 24.50 176.2
5 1.00 23.33 253.8

6 0.05 12.83 279.1

57 = 700 s 7 0.10 23.33 187.2
Egg%ﬁ@ 8 0.25 29.33 135.7
9 0.50 35.50 2993

10 1.00 35.00 366.3

11 0.05 217 —

U 12 0.10 8.54 —
ggéigjﬁ 13 0.25 20.50 293.6
14 0.50 6.26 —

15 1.00 2.2 —

16 0.05 12.58 262

17 0.10 45.69 10.5

H 385 18 0.25 51.67 8.6
19 0.50 46.58 2703

20 1.00 47.16 560.3
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Fig. 4 Slurry flocculant results using CPAM

5 )y APAM TEHIJE TSR . #OnE#EE 0.5%
JG, MR EEALRFFTE 32% B K, Mk B T RKH
VeI IR NLTR I o Ve b3 I B S I e ek f S )
e, ININELAE 0.25% 6 IR AR, 4 135.7 NTU.
LZiEWE, APAM 5 A FII S A i &k £ 7E
0.25%~0.5%

r gEth 1400
—— —
71350
/{ 300 o
g
250 5
200 &
—‘ 150
0.050.10 025 050 1.00 . °°
BIME%

5 £/ APAM R RZETIZAR
Fig. 5 Slurry flocculant results using APAM
6 9 NPAM 1EFIJE eI . FR 0.25%4, H&
HYPe /K7 AR RNA R .. E3EWh S T%A
SRR ERER, RIET 0.25%7 &) —4.
NPAM 23 EERCR A L H AR SR A T s, PRIk
AN NPAM E A TAREH) 2L .

Bk
M

|
W BE/NTU

ol |_| [ Y
0.05 0.10 0.25 0.50 1.00
I/ %

6 £/ NPAM BUER LR EEFILER
Fig. 6 Slurry flocculant results using NPAM
7 3 H BGGRE R G B0V . B 0.05%41, 3
AU B AR AAR IS . 0.25% RN B 1

TS B, 29 8.6NTU. 7F 1% InEn, JEH
VEM, RN AT RE A I B R BT A AR . I H
AT A B RS I R IR R AE 0.1%~0.25%

I Bl 1600
| —m— P —

— = 7L 500
400 o
g
/ 300 5
200 &

100

0 0.050.10 025050 1.00

WINE%

7 £/ H BB R RIS R
Fig. 7 Slurry flocculant results using H-type reagent
(2) FALFAE
T UL R AL I 4k 20T e B (LA S i ik 1K

K. CPAM. APAM. H U753 AE F I el v
&5 AEFE 0.1%, 0.25%, 0.1%. & 8 ¥ 20 min 5
2 h I 3 Al ZR B A RS I BCR B 1B 9 il s S
VeK 73 B AR LU BE N (8] AR P i 3 e

(a) 20 min S (b)2h

8 TREIZEFIERR
Fig. 8 Application effect of different flocculant
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Table 3 Water contents of filter press sludge
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Fig. 12 Treated sludge and SEM images
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Fig. 13 Grain-size distribution of slurry particles

14 3R H Zeta HALACIIERT 3 M ELEER A )
NI B JEIR Zeta HAA AR H & . Zeta HIAL)
B S 1 7 B R A E ML, Zeta HUALZE X EBK,
R RBASE . IRIEFE BN Zeta FAALIISC R AN 417,
eI ) ¢ AL AENHE ik 35mV, J& T AR E I,
PeHRAET BRUIE. TP IMASRKEEGE, B
RLARE T AR, W B BB S b — LB 2
LRGN TKE BN 2RI L VG S LR 2
R SR I B R R LI 51 121, AT DA A b
FLR MR, B CHRAL TR, dEmmss 7 Rk

) () R 5 | 7, AR 2 B8 25 5 Ul CRaTAR B R AE D o
I APAM J&, HEAZAEXHESE R %R 32.1 mV 5 L
Tt REEATHETARIER, BRl T o r s
fif, {H APAM #fifiHs, 233 Wi EA, HH
APAM (MR 15 & 0.2% W 7E AL i 2R L Hr B, X it
B APAM TE I A (1) B A R F S5 e, (LR AR LU 5 40
FBUEEF, APAM 774 ZUA IV 3 R A R
Wi CPAM 5 H U715, TTLUEH Zeta HLAZARPR
RAT TR, (Hi& H BB B AR B AR 35K T
CPAM, TEZRINMRIE N 0.3%F, H BRI ¢ Bzt
S AR BRI B e CAPM P2 45%, Bt H AR
(R L AT BE /58 T CPAML. 454 /8 11 al %0, &k b
RIR EZFA H AR E e AlL Ca 55
WEHR =T CPAM, FULHFWE T, H B m)
BTMASER. Bk, AR MERRES: H A
iR 77 >CPAM>APAM.

40
B E0.2%

/

R BE0.1%

ZetaEE.ﬁ“L/(—mV)
S

BB E0.5%

—a— HAR S AL
5+ —e— APAMHL{

—&— CPAMHLfL
0 01 02 03 04 05 06
B A I /%

14 Je3R Zeta BRI LHHLL
Fig. 14 Curves of Zeta potential change of slurry
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Table 4 Relationship between stability of suspended particles and

Zeta electric potential
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Fig. 16 Curves of slurry viscosity

HekEE

HEET

~
Hek i
(b) FEiEIHK

(c) BMHEBHAE IR

TE: T JeIK R oK 20 T2 R I B BHAS T K HEH, HEER
INH BRI, KoK B RS A, BT RN S K, RN
FEAR, /K AE S TR IR AR B T e i £y

17 ERERERIE
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Fig. 19 Test data of on-site original reagent and H-reagent
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Fig. 20 Test flow of on-site production process
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Table 5 Slurry indices during PAM agent production trials
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Table 6 Slurry indices during production tests with H-agent
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Fig. 21 Comparison of wastewater after centrifugation
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Fig. 22 Comparison of wastewater after standstill of 2 min
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Fig. 23 Comparison of centrifuged sludge
X PR AL B 0 YR ] A AT E B
B, WK T PoRe. H AL B K I RE & B 308
27 70.3%, JEILI M KA I K TR AR ] 2
N 39.8%. HIBEATN, EARR I I /K iR T DA
IR B YR 2K P H B 2 BNAR , B URRAE IR 1 vk 4
e KA RS, B K ARG ER o
3.4 WFIAEMNIEDH
8 sy H GRS L7 i AR B B
RAHES A A H BaUHAEedR, BARTW
SR, HIEG 4200 o/t AHEE I K

R 7 AR FE 0 AR 2 Bl R
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Table 8 Analysis of dosage and prices of reagents
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