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Development of High-Speed Flocculation Separation Method for Waste Slurry

Tomotaka Morishita Toshihiko Miura

Makoto Arakawa
Abstract

The disposal cost of deteriorated slurry used for piles and underground continuous wall construction
works is expensive. In this study, the high-speed flocculation separation method combined the flocculants
suitable for deteriorated durry with a screw decanter-type centrifugal separator developed for reducing the
volume of the disposed slurry. The selected flocculants were cationic and anionic organic flocculants that were
effective for deteriorated slurry. We found that this present method could reduce the suspended slurry before
charging the dlurry into a centrifugal separator. The separated water from the deteriorated slurry could be
discharged to a sewer or used as water to create new slurry. The results of this study revealed that the method
was effective in reducing the cost for waste disposal.
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Structure of screw decanter type centrifugal separator
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Flocculation separation system
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U722 & &2ERL, ZD%, KETAZECTpHEFFIT
5 & CRARICHIEAATRE L 72, B KZFHFIA LT
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Tablel HEaA L 720 T4 RATHEEREE A
Properties of cationic organic flocculants

B o, L | BRE | L
No. ==is R | o) kR
Cl | ¥ r~vvZk HRAK 10 1K
C2 | RUVTIVE WK 10 1%
C3 | A% 27 VUL—1+% | BE 0.1 &
C4 | 77VL—1+% PRGN 0.1 =
C5 | 77VL—LFA%& ARG 0.1 H

OB EE 1XCL~BIT 6\ N TR B 73 B FEAT

Table2 71 F A > AT HREELE A 33 R R
Results of selection test for cationic organic flocculants

St HEEH7110,000ppm %E4E7120,000ppm
nNo AR SS s Ak SS

" & (mL) (mg/lL) | & (mL) (mg/L)
Cl 20 251 30 92
C2 15 254 27 197
C3 5 - 5 -
C4 5 - 5 -
C5 10 - 10 950
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Table3 EAL7=7 =4 v R AHkEEER
Properties of anionic organic flocculants
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. st wie | ooy | P

Al | 727 ULT IR ik 0.2 H
A2 | TZ UMYX | BE 0.2 =
A3 | EEED wik | 02 |
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Results of selection test for anionic organic flocculants
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At A FEEEAIIREE (ppm) Sy W;E
Met | c1 | AlorA2 | & (mm) -
(mL)
1,000 200 05 —
1,000 300 2~3 100
2,000 200 1~2 100
Cl1+A1l
2,000 300 3~5 98
3,000 200 0.2 —
3,000 300 05 —
1,000 200 0.2 —
1,000 300 <02 -
2,000 200 02~05 —
C1+A2
2,000 300 1~2 100
3,000 200 05~1 —
3,000 300 2~3 85
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Table5 FRBRIZHEM] L7-BELER

Properties of the degraded slurry
HEH H LZERD LZERD LERS
pH 12.8 125 9.6
SS (mg/L) 56,000 120,000 45,000
hE 1.05 1.09 1.05
5y 050 0501 T 050
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Plant layout for the field experiment
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Situation of sample test

Table6 H3G THaERD D OEEERIIINIRE OFXFHE
Designed value of the quantity of flocculants from sample test

LEWR C1 (ppm) Al (ppm)
ZERD 3,000 120
LIEWRD 5,000 100
LERS 10,000 120

Table7 HESRALHEERTE IR
Results of the flocculation separation experiment

ZEW - |, C1-Al S
oy | R oom) | gy | EE
ZEIRD 56,000 | 1.05
900G e L 0-0 18,000 | 1.02
900G A EHE 3,000-120 2,200 1.01
900G o it AT 4,000-100 570 1.00
1,300G o 0 fiE 4,000-100 120 1.00
LEIR@ 120,000 | 1.09
900G e L 0-0 54,000 | 1.05
900G A EHIE 5,000-100 1,100 | 1.00
900G Bl 6,000-120 460 1.00
1,300G Sl 6,000-120 120 1.00
LZERO 45000 | 1.05
13006 | HEE 16 000-120 72 1.00
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Photo 2 ZZER@ DB DRI (BLIGHRY
(2 - BEEERIRINGG, A« BesEAROM )

Situation of treated water from No.2 durry in field
(Left: without flocculant, Right: with flocculant)

Photo 3 ZZ/ER@ DAEIK DRI (BN
(2« BEERIRINET, A« BEEA AR E)
Situation of treated water from No.2 dlurry in labo.
(Left: without flocculant, Right: with flocculant)
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ImmLl ED 7 vy 7 BB LT RE 23 F MRS L
7o, Table 6IZXFHIRMEZ R T, CLOBRFRMEITA X
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Table8 AUHKA MM U722 B iR alBRins &
Results of measurement of the slurry using treated water

. #=AE TRV | AkE
REA] g | PR e ) | ()

B PR AES) 8~115 21~30 30LL T
[ERES 8.9 24 7
TERK 3H 8.6 24 8
7H 8.4 24 7
LZERD [EXES 12.6 24 8
S 3H 12,5 24 8
ALER 7K 7H 124 23 11
LEIRE H1% 12.1 24 9
o3 il 3H 11.9 24 9
ALER 7K 7H 11.7 23 9
ERl(16)) [EXES 9.6 24 8
o3 il 3H 9.6 23 7
ALFR 7K 7H 9.5 21 9

FER AT, BEEAIOTRIMNZR LTl 1900GD A 7 =
— T Rl S GA, SSITE LA PR T Lz,
F 7, BEERIZ TN L 727 — A DAL K O L 1L SSIZ B
5, T TLO0O~LOLDOHEHFE TH - 7=,

ZEROICERFHME TR L7284, SSI$2,200 mg/L &
720 FHEM D600 mo/ll & e Le o 7o, CLRIE %
4,000ppmiZ BT TR DR EZFER LT & 25, O
BEHE DS EARIZ B - 72 D T, ALD P FE % 100ppmiZ i
TR OFBARE DN L2720, el & Uiz, T DO,
900G TIESSHA570mg/L & 72 V) FEIEM A i/t L Tz, F
7=, =m0 %1,300G2 BiF 5 &, SSiE120 mglL k72 v,
WONPRKREL RBIFESSOBREDENKREL 2D Z
LR T E T,

LEROICERFHE TR L7254, SSI31,100 mg/L &
700 FHEME D600 mo/ll & e Leh o7, CLRE %R
6,000ppmiZ B T K DR AR LIz 2 A, B
KOZUFHREZHM 72 7 1y 7 DERTE 2728, ALDE
JE % 120ppmiZ 1 CHGEfE & L7 (photo 2, photo 3), #ix
TEIZ IS 1) 2 ALBR /K 0O SSITim 0> 13439006, 1,300GTE
460, 120mgiLTH D Wb EHEMEELE LTZ, &
ERODEA LRk, mO1EREL T 25 ELSSORE
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20%FEE F TR TE 5 Z L NERMIIREINT,
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STz, F7z, WEKOpHIZTable 5Cor L 7= HIHAfE
CRIBETHY, KRB CTUELKOpHIXERERIEE,
A7V a—F B EZOBELINIEDLLTIZE—ETH-
7o HEMRDFERITONT, EEEELC X 2 BRI
BEHET S, ZEHEO®DSSIFA5,000mg/L Tih 5D T,
1IMACEEN D WO E BT - EE T4okgs b, A
7V a—=Fh o F imil L TR SN Lo &K
250% T dh 5 DT, Kad AT OB RIX158kg L 72 0,
T E & LAglem3 e 375 & B EIF0.11mi L 22 5, A Y



RMFEEATRTFEFT . NO.82  BEZLCE IR O i dtEE s Sy BEH AT D B ¢
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Bh, REROZ ImMLELT 25 DI 0B 2R BER BI1XCL
¢10,000ppm, A1T120ppmTH Y, BEITHRE T L%
NEN10kg, 0.12kgNME L 725,

ZDEIIT, BRLUEBEATRINYG AT A THRELER
DOSSE MMM TRETE D Z L BHEGRTE 7=, £/, &%
FHE & Rl fE A T 2 &, BERDO, @Iz TTCl,
A1TFE11,000ppm, 100ppmDZENH Y, @RI
WCEDE TREAORNE L HET HLERH L Z LN

BENT, SREIOFERICL Y, REHMEOAINE T
FAKRDSSHL WY 236 D) FaOFRE ks LT, B
TOX) RFIETIHERIEETHH Z LB h o7, £7,
FEHE TN S N BERNIC SOV TCLO RN & & 5
L, EKIZ7 8y 7 ARSI TWD Z L 2HRT 5,
WIZ, AWFKIZHMZe 7 a > 7 OB HER S D 5EE
ALDIRINEE LIF 5, £72, WHEAKITHRESI < L9 2k
EEDNHER SN HEITALNENBREITH L7290, Al
OWMEE T F 5, BE, WBEKORNEZHRL, &
FED B o T AUTREE & T2, WEHEIZ OV T
ATV a—FT B EKRFRTOMREIZEDEZAT
HDHN, BOBBITHB N T20mIhCHENI TE 52 &
LR L TEY, BELERICH U B EARNRE 2 1
McExExTIUE, AEBRELY S HICEECOMLEIT
AEETHDEVZ D,

4.3.3 WBXKOBFAXRBHER HONTLIKIZ
Ny hFA NI =5 V2 E2%, AU ~—(DKSKRY =
—) Z0.2%IRIN L TREREIFR L, BAEHM Z & OpH,
Ty URIVEREE, AKEERE LT, AKETLEERD
TEREME 2 ST 2 HIEOTH VY, EARKEVIEERER
BHL LTS LTSN D, REMR%ZTable 81277,
PHIZZEHKQD, BEKDTE A FRTMER TV
EDPDEWEE R L, Wb, ZEROREETOpH
ERBEDEZ R L TV, pHIZEHEZ BB 52 L b
BT, AKENEEBAN THNIZRE RV VWD,
77 U ARVHEEE T TR CERL L 72 B R & Al
D ZER LT, ZERODTH % T2LE B TIRVMEEZ R L
R, EEMENTH Y M8V W B, EREMEIZ DOV
T, APIEUSOEREMERBRIC X 0 IE LT, IRIROS B
LTCWBEE, AKBIEELSRDZENBZLNDNR,

WIS EEYEEN T 0 AUE KIS R < RER DO IETR
KELTHATED Z R TE R,

5. F&H
BELZEMR DN BZHIKT 5 Z & 2 BN E LT, #EE

Hle A2 Y 2 =T 2wy Bk e oG D TR
R 2T DA B LTz, ENRBRK OFEREER 2 Fii

LTHRLNIZNEZLTICELD D,

1) BENRBRICBWCREZERICEN 2T A RE
BREREER & 7 = L REABERER A IRE Lz, Wi
BrMHBBEDLETRINT 22 & T, BLERTO
tWEM K Ty 7T EHENTE D,

2) BE LT 2 FEBOBENZFELERICEIML TA
U a—Fh AT E T, MR CREE
> SSZE600Mg/LLA FICHITR TE 5 2 L AR T
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