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TREATMENT AND UTILIZATION OF WASTE SLURRY
FROM CONSTRUCTION WORKS

By Masashi KamoN, Takeshi Katsumi and Hidekimi IMANISHI

Synopsis

A number of waste shury or sludge with high water content are produced in construction work or
environmental purification, especially in foundation work, and a proper method to treat these waste
materials must be established based on a viewpoint of environmental geotechnology. In this paper, we
propose an utilization system of waste slurry, which consists of two treatment methods for dehydration
and solidification. The selection of the treatment methods should be carried out based on the density
and the viscosity of the waste slurry. Through experimental studies it is clarified that Carbonated-
Aluminate Salts, newly developed, and coal fly-ash, one kind of industrial wastes, are used effectively
for flocculant and stabilizer in this system, and this system realized efficient treatment, decrease in
volume, stabilization, and recycling as resources.
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Table 1. Generation and recycle of by-products from
construction works (1990)

Type of by-product Generation ng‘:g(%) gfg?g;;‘)
Surplus soil 45.00x10%m? 27.6 72.4
Waste sludge 1.44 X 107(t) 7.6 79.9
Waste concrete 2.54 X 107(t) 48.0 52.0
Asphalt-concrete mixture | 1.76X107(t) 50.6 49.6
Mizxed by-products 0.95 X 107(t) 13.7 69.5
Sewage sludge 0.20X10(m®  24.0 76.0
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2. EBRWIEBAT L

2.1 ERWIBY 2T LOBE

BRBFRAKBAVWKS THH7:0FELBICL WERSEL, ThEnEBIELET S L2 BENT
Hb, LL, HiRICE o TRHBESIE L, BEHRLEARORME Y BAEEET 54 SBAREN
WD LVIITED 2 LD EE V. £ TERETIE, BRAREIBEELFROMErHLO,ICTIEED
2, TEIERERICOVCIIECAE:T) BFRLE S 2722 RET 5, Fig. 1 ICRETAHHRLES
AFLADT I FFA4VERT,

VAT LY, BREBEIEEICI DFEKUEDITELZDOLAREL LR SDIIFET S, fiFIconTid
BEHSHOREG L BB Y AL LT, HLLBARBRINLRBET7 VI A~ FREFBORER L LTOME
BHEREL, 25R 74V —TVALREDHFEALED 257 20FBICE HPERELHEkOBERHEZ2MS &
EDTRETH B, BBUERRKEKBT VI A — FREVEORESICI AELAE L L THEREEHICE
ENEBL, BLRBREYEEGHETLINTH A,

Waste slurry

Yes

No 55
S 22.0sec? solb
Dehydration method Yes Solidification method 5 45
I f M g
Addition of CAS-FAY Addition of FA-CAS? z 0
as flocculant as stabilizer 8 35
] and mixing work = ok
i l Treatment by dehydrator - g
LL — 3 Aging & 25
Discharged} | Dehydrated I 20}
water cake ! Excavating and . )
conveylng =73 1.1 12 1.3 1.4
. 3.
N Density (glem”)
crifera L 'l . . s .
Tes : : : Fig. 2. The relationship between density and
lDrainagel [ Utilization as construclion malerialil viscosity of slurry.

Note
1) p; density of waste slurry.
2) W: funnel viscosity with 500cc-funnel of waste slurry.
3) CAS; Carbonated-Aluminate Salts.
FA; Fluidized Bed Combustion Coal Ash.

4) TGCW criteria; qc 2 2.0 kgf/cn‘i2 (=196 kPa) or
qu 2 0.5 kgf/cm® ( = 49 kPa)

Fig. 1. Outline for utilization system of waste slurry.
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W LA OHEREE LTOMESITE, BENGROGKELRLTVAIE,D, BESHCHK
L ARENEOFRETIDDOTHE, —F, TRFOBAMLHEERIFTROGAEEELT 275, C
NG DIEHE L DREDD X DEVEE 2 LNAEEMED S HAMBOTEENE L FRTHI LI 5, FHRETE
ERITAE L7 RAKD TR ORENBIE % Fig. 2 10RT. HEBRBH L VRM L 2RERKOKTEERILSE
TELR:LDT, SKEEEDS S D EHESEM LSS ER, 25 —KpoR—2 MRNERET
2, ALBETH- CORATFOLETFOME, HEHEORMOFEIIL VHEIRED, MG
CMC % &t EHADGRELER AT HIIEHMEEIR 2 5,

23 & B M H

(1) KEET7HIZ— FREMH

FOES 25 OB ALBEETE, BEFE LTHL CRRSRRBRT VI A — MRIEME (CAS)
DBEAREXTVWh, CAS I2E4 AL (SO, 5:N2,CO5:CaCOs: ke 2 ¥ MERT = 4 Ve E G FEEEH =40: 21:
30:7:2TH 5,
ﬁE,%Kﬂﬂ&x%AfuﬁﬁﬂtLT%UﬁW?»S:ﬁA(Wm)ﬁm<ﬁménfwéomw&
Eﬁ%ﬁ%ﬂtﬁﬁﬁ%?é%%,%@ﬁ%ﬁﬁu,%iﬁ%@?«—&%ﬁ%ﬁ?éﬁb:kui%ﬁ?
MAODETY, BHFREANOETHFNORELBTHLLELLN TS, —7, CASiE, CAS D&
%*K@#LT%7D77%%&L,7Uv7$&@ﬁﬁ£wf7nvﬁuﬁﬁﬁ%ﬁﬂhﬁinfﬁﬁﬁ
A RETHLDTH 5D, CAS DIFHIILTO#EN THb,

«pH 25ehitik & 2 B & ) ICERE SR 5,
ESERETRVEOEA VY Y AMEREICAONBEEN RV,
CEEBESNERTH ), FEYIC X 2 KEFBOTRENSD R,

CBEAMENEEST, BLEESESTH S,

k&R 7Oy 2 DBEEICEK SN, STEAPEETDH S,

BEOTIRMTAIED, BHRELTHEMTAILOWRETH .

(2) WEIRX

BB F I 8T 5E LS 5 VIRBAKLETEIC BT 28R L LTARETRARTEKA A
5 — X DHE XN HBRERIK (REIKK) 2EALTYA, ARKDREOREESR L L TERE
45 —BERTH B, FEIKGFEEBEOEBAD S SO, 2 NO; DHHEDD 2 VIBIRE A 7 —29%
B L2 TENFFCAREERICRASNO2H 5, MEIFRKERREEC L ) RBIDE <, BHH
L LTERE 2 EHT 5 - 0RRKCAEIBEL, KNEERZED LEHARASEZ R T2,

3. BEBREOBKKNE

3.1 £ B FH &

EROBAMEOEINE 2 FET 570U TIORT 7T EEORKS L OB KEANTERET - 70
(1) KA REBBOS — )V FLEBS L D PB S BHIRKEHEERELTL060g/om® BLY
1.295g/em® £ L72b Do XY bF A P2 CMC BEE &RV
(2) KB #it#BOL -V FTHEBS LV HSAHENRAEHEEREL T 1.116g/an’,
1.l4dg/cd, 1.184g/cm® BE1.210g/cm® & L7zb Do XY b4 bR CMC BEFT 2V,

(3) JKC : X hFA MEERK, X¥ M FA b (BR-A) 100g L7 v u— (G#HA) 6.78,
FUEY2— (BAKBRSHDOBIEH) 1g, ¥ —27L— (HHH) 1g 2RMLTW5,

._4.._



M- BR - AW D EREROLE L BHFIA 41
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Fig. 3. Small-sized Filter-press system.
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P I . Fig. 6. Sedimentation characteristics of waste
S o CAS-FA Lagh water A with flocculants.
80F-
_E —o~CAS-FA 285/ (Waste water A; p=1.002 g/cm®
> goh| A AT 3 “1y; with 50 mi/! addition of Polymer A
~-&~CAS-FA g D } 0 10/ l ﬁ )
60k | —O~CAS-FA 1481 ’ N -176 solution
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Fig. 5. Sedimentation characteristics of waste —e-PAC 10miA" F oy
slurry A with flocculants. o 10 100 1000
(Waste slurry A; 0=1.060 g/cm®, p= Time(sec)
19.2 sec . . . .
Fig. 7. Sedimentation characteristics of waste

‘1); with 10 ml/! addition of Polymer B
0.01% solution

‘D the slurries obtained through
churning test)

water B with flocculants.

(Waste water B; p=1.003 g/cm®

“1)’; with 10 ml/1 addition of Polymer B
0.01% solution)
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3.3 MNIE M K 44
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Table 2. Quality of discharged water from sedimenta-
tion and consolidation test (Waste shurry A,
0=1.060 g/cm?®, #=19.2 sec)

Type of  Additive | SS(mg/l) SS(mg/1)

flocculant  content |Water(S)"? Water(C)V Water(C)“

Table 3. Quality of discharged water
from  sedimentation test

(Waste water A)

1.0(g/1) 2.6

CAS 2.0(g/1) 1.8
10.0(g/1) 3.5 2.1 75

1.4(g/1) 1.4

CASFA  2.8(g/1) 1.4
14.0(g/1) 3.0 4.0 7.8

PAC? 20.0(ml/1) | 428.4 5644.3 4.4

Note 1) ‘Water(S) and ‘Water(C) indicate water dis-
charged by sedimenation and consolidation.
2) with 10 mi/! addition of Polymer B 0.01%
solution.

Table 4. Quality of discharged water
from  sedimentation  test

(Waste water B)

Type of Additive
flocculant content

0.10(g/1) 37 7.3

SS(mg/1) pH

CAS 0.15(g/1) 31 7.2
0.20(g/1) 57 6.9

1(ml/1) 5 7.0

PACY 5(ml/1) 158 4.4

10{mi/1) 468 4.1

Note 1) with 10 mi/I addition of Polymer
B 0.01% solution.

FA M L7354, EHRTHMERS ~1058RET
T 4N — T ABETORKLENTREEELLN
%o CAS DRI IXEBRAREEE LAY —F OF
BIoEETLEZELON, CAS OBRMENFSVE L
D AE%T7Ty 7 BTSN BLDBRIERIIETK
¢, EHERTHEZRV, 709 7 2L TNE
FBRETo75E b, MEBRKFHICITE A LEEN
BWEELLND, $72, MEBKFEMRIZ, CAS L
LY ICHRBIRIR A ERT 52 L OFRFHRIIALN
vy, PAC 2fEH L7-d DI, CAS & H\ix CAS-
FA fE R & RS OMERKIC L HBEDEIH LN

80,

Type of  Additive
flocculant  content SS(mg/1)  pH

- 755.6 6.2

CAS 0.1(g/1) 9.1 6.8
0.5(g/1) 2.9 6.9

Fe,(S0.):"  0.1(g/D 304.8 4.3
0.5(g/1) 140.8 3.5

Note 1) with 50 ml/1 addition of Polymer
A 0.1% solution.

T
" A, —o—CAS 5gN

7 'y —o— CAS.FATgA | |
60) - —e—CAS 10g1 ]
& 50 —a—CAS-FA 14g/t
& soF "
‘g --#- PAC 20miA"
3 40f
[=3
>
0k -
20F -
140 T T o
r ~d =om No addition |[]
1ok o --o- PAC 20miA"
[ - -++--CaCl, 200mi/1?}]
§ ok .| —=CAS 500my® |
P ——CAS 1000miAM]
5 ;
S s0p -
60 |~ . T e
(b)p = 1295 grem? Nvrro
10 100 1000 10000
Time (sec)
Fig. 8. Consolidation curves of waste shurry A

— 8 —

with flocculants.

{Consolidation pressure; 9.8 kPa

‘1); with 10 ml/] addition of Polymer B
0.01% solution

“2Y: with 20 mi/1 addition of Polymer A
0.1% solution

‘3 5% CAS solution)
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B, MERICHRAKF BRSPS CRAT L0, Bl T5 L) CHIEKOKEIZEL, PACIZLD
B Ehb 709 7N ELTVDEEZ bND, BHARE TS~ +TPAC AEH SN LS, Wil
MERK LTSS OFVEIEKEE LT AT EEENZEZONDA, CAS ¥V AEEIIAEL THhVY
Oy oA SN DL VEERIERKZTV) 2TWEEIEL RS,

—7, WE1.295g/cm® ORKADHEIE CAS DEMEEEL THLEND ), thoBEH B LT
LFLIBRITE LV, CAS DR IIHRETIRAKOBEICHEELZITALELON, BEKELE
ATEFRARELXERL, ZOTFICOVTRLIZOH Table. 5 BRI 6 Th b, WHIRKDREAB &~
Y b4 FMRAKDRKCOEERKDAE EEFRTIEM, KD SS #7RL TV 5, Table.5 12X 5 &,
RABTRERELIT - 722 TORKBET PAC BRI & D EBBANTEETH o 72, CAS BBHRMEA
BEMOZFEIZ L 720 BERNOBEEMSAHMLZ 2L AERRAEOLEL A S NTP,
CAS AEDFERIZ L BFRIIA SN LMol BETHEM LB IERERISEL, KEEORATIE
EFERASTEELEZHND,

Table. 6 (Z7RTIRAKC TIRERE 1.202g/cm® DL L, M6 ETIHER LW TR oREHR b SR8
%, BAMERTH) I EERICHMEIEZONL, BESMEVIEAE, CAS, PAC, Fe(SO.)s O
KX DEFRHASTETH AL, SRIEMT HLEND), BELENEVLZ L CAS OFRIE -, B
T O MHA MEIAF VBB L > THNMESEHLEDH ), WIS (Fest > AB* > Ca? >
Mg?* > H* > Na+ > Li+) D@4 4 v 2875, B Th b PAC % Fex(S0.) s & EDBEERNIIR Y b F A
FRADREBIZZHRETH 5o CAS i3I NS DRERNCHNTREMNRIIS ), BHERAK~NOHAIZ
TEYEEZLND,

INLDEBRFERDS CAS OBHEHIE, BAOTE 1.15~1.20g/cm’ LLF, ¥tE 20~22sec LLF &
LTREN S,

IR T74NT =T L ARBRICLBEEIRAKDORBAKBENRY FF 4 MRKDIBAD OBFEADKE %2
Table.7 B LU 812, HEKE»SEE L-BEREKS % Fig. 9 (R T, BMEIC L 5 & BHASEILRER OfE
BIZEHBnwIEPRELNMT, MASHTYS PAC 2 EFBIZCAS 2 74 V¥ —F LAY RFLIZT

Table 5. Propriety of dehydration by consolidation and
consolidation time (Waste slurry B)

M 3

Type of  Additive Density of slurry (g/cm’)
flocculant  content | 4515 1184 1144 1116
- 40087.1) x = - —
CASFA  28(g/) |30(13.4) 25(6.4) X -
CASFA(L) 200(ml/)) | X X 12(347)  8(345)
PACY 20(ml/)) | 250.0) 15(133)  — -
PACY 0/ | — —  126250) 8(284)

Consolidation pressure; 5.6 kgf/cm? ( = 549 kPa) (after 0.8
kgf/cm? (=78 kPa) for 5 minutes)

‘CAS-FA(L) indicates the mixture of CAS-FA and water
(14:100)

Uncovered figures indicate the time (minute) to reach the final
volume by compression, and covered figures indicates the
SS(mg/1) of discharged water.

1) with 10 ml/1 addition of Polymer B 0.01% solution.

___9_.



46 AR KRR ESR #5365 B-2 F5. 4 (1993)

Table 6. Propriety of dehydration by consolidation and consolida-

tion time (Waste sturry C)

Type of Additive Density of slurry (g/cm®)
flocculant  content | j43g 1020 1.015 1.004  1.001
— X - — — —
CAS 20(g/1) X - - - -
CAS(L) 600(ml/1) - - X 9(215)  9(0.5)
CAS(L)  200(ml/1) X X X X X
40(ml/1) X X X X X
PAC 40(ml/1)? X X 12(1569) 8(4.7)  8(59.6)
10(ml/1) X X X 8(3.7) X
10(mit/)® X X X 8(5.8) 7(9.7)
Fe,(SO4);  200(ml/1) X X X X X
200ml/)Y | X X 13(15.8) 8(1.8)  7(4.7)

Consolidation pressure; 5.6 kgf/cm? ( = 549 kPa) (after 0.8 kgf/cm®

(=178 kPa) for 5 minutes)

‘CAS(LY indicates the mixture of CAS and water (10:100)
Uncovered figures indicate the time (minute) to reach the final volume by
compression, and covered figures indicate the SS(mg/1) of discharged

water.

1) with 500 ml/1 addition of Polymer A 0.1% solution.

Table 7. Quality of discharged water from mini-
filter-press test (Waste slurry B, p=
1,150 g/em®, u=21.5 sec)

. Polymer
folbi  aadiie Additve |SS(mg/) pH
CAS(L)  600(ml/) — 1.4 7.4
CAS(L)  200(ml/l) 100(ml/}) | 27.6 7.6
PAC 10(ml/1) 400Gmi/1) | 13.4 6.8
PAC 10(ml/1) 200Gml/1) | 168 7.0
PAC 40(ml/1) 200Gmi/l) | 380 6.4

Fe,(SO4)s(L) 200(ml/1) 200(ml/1) 01 7.0
Fe,(SOus(L) 200(ml/1) 400(ml/D) | 15.8 7.0
— 200(mi/1) | 864 8.8
— 400(ml/1) | 27.6 8.8

‘CAS(LY indicates the mixture of CAS and water
(10:100)

‘Fex(S0.)s(LY indicates the mixture of Fez(SO4)s
and water (1:100)

Polymer is Polymer A 0.1% solution.

Table 8.

Quality of discharged water from
mini-filter-press test (Waste slurry
D, p=1.011 g/cm?® £=20.2 sec)

Type of
flocculant

o, Polymer
Additive :
Addtive |SS(mg/1) pH
content content g/

CAS(L)
PAC
PAC

600(ml/1) 100(ml/1)| 3.7 7.9
10(ml/1) 200(mi/1)| 142 6.8
40(ml/1) 400(ml/1)| 10.4 4.5

Fey(SO4)s(L) 200(ml/1) 400(ml/)| 5.8 5.4

600(ml/1)| 18.3 8.8

‘CAS(L) indicates the mixture of CAS and
water (10:100)

‘Fe(SO4)s(L) indicates the mixture of Fez(S04)s
and water (1:100)

Polymer is Polymer A 0.1% solution.
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BRHTHZENTFTRTD 5, BHEAKDKEIL PAC % Fex(S04)s & 0 & CAS RO HHEET pH b
FHREBTH B, KECTHROBNYDPER SNE O ICHEANOLRFORAVEITIONDL EERX L
n, BHKOBRELSAETHLELEV)IFAE LD,

200 y T T I T T 3

{ [—e~ CAS 10% 600mifl A 200m1 ! © CAS 10g/1
i~ Fes(SO4)3 1% 200mi/i & PA 200m!
|| —o— PAC 10ml/i & PA 200ml/l s ® CAS-FA 14g/1
11 == PAC 40m/) & PA 200mi/l & .
= |2 PA 200mi/l . = 2r . 7]
8 . i x [
g : > o
g o
3 x °
S 3 .
> b E 1 o 8 3
5 . 8
© 0
50 1 | I i i i N
0 10 20 30 40 S50 60 70 o 10 100

Time (min) Consolidation pressure p (X98 kPa)

Fig. 9. Volume reduction of waste slurry B by

small-sized Filter-press test. Fig. 10. Strength charcteristics of dehydrated

cakes.
. p= 3 =
(2V1Vz;sZchlurry B; p=1.150 g/em’, 4 (Waste slurry A; o = 1.060 g/cm?,
PA’ with addition of Polymer A #=19.2 sec)
0.1%)

3.4 Bky — 044

RKADT +—Na— Y EARRICL 53— VR EMENOBMEE Fig. 10 (O7RT . MEH OBMIZE
bona— RBIEINT 505, CASICEADNLIN Y CASFAICL BB DDOENEL, TITREDT
RENRIK% CAS L L QAT A L DOMBIREND, TERREEZYREBT A FI 4, THRELEFHR
ORGDHEEL LTURERTWS I — 188 2kef/cm? (196 kPa) % 7 ) 73 57:0IIEMESN % 3MPa LL
FETUEREDD, BAy—32BIE LTHENFHTADICRBENOT7 AV —T VAT TV bAF
VEY LD, KEHRZETHSRTWABRAY —FOEBEECKTMADFHRALEETHS T+ — N —
CEAEAmm LT, BEEHICIABRATLER ENE, Ay —F28ELL/HAED CAS HBRIZK B
bDL Y LRERIKZ PR L2250 — VHIREUEE V. TR, MEB AR L TIRERED X 5 125
BIRIKE A LS L BRI WD, BRAKEIIMEFRAREL THAy —F2RIFAATLHIL
R2EETABAITIE, CAS ICHRBIRKZRMT A LICE YKy — S DMELBRET LI L0TE S,

Fig W R 12 RPR T4V —TUVARBRTEONBEKRr - 30— KR EEGKIEEZRLAELD
Thh, CAS #HHT HBE, KELENYWORBIZE VEKIZLLREERBRIKECLY, By —*
DMEMEME L AKEDEL 252 EHBEENEDS, RAKBIZOWTIIMLOGEHEA K & FIZREDOEESR
BEELTBY, 7407 —F LRSS CORALFLORBREZ OGNS, L, XV bTA MR
kT HRADTid CAS HADHAY — F DMBEIIFEF K, CAS 2SNV A FBKDOBLEIZHR %
RELICCWI ERFIA LAY T, BEFEHIATS L OBRKr — 3 OBEMRNEEZER bW b,

3.5 BEKDM
RSB EEHARE T4 NLY—TLARBRTORIEKDKE L Table. 2~4, 78 LU 8
IZRL-BYTHD, CAS 2 THEE, MELR 7Oy 7L — g yHRETBILSS &<, pH
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Cone index q (x98 kPa)

FAPEWARTER  2F 36 5 B-2

5, 4 (1993)

® CAS 10% 600m1/l
o CAS 10% 200mift

. & PA 100mi1
' | W PAC 10mIAl & PA 400ml/l
- 0 PAC 10ml/l & PA 200ml/i
3 + PAC 40mlA & PA 200ml/l
- + Fea(SOa)y 1% 200ml/
- & PA 200mif
zr 2 b . o Fea(SO4)3 1% 200mifl
A & PA 400m11
omQoO A PA 200mif
1k ¢
. a PA 400min
r'y o] *
©, .
0 , . \ : ,
40 60 80 100 120 140 160
Water content (%)
Fig. 11. Strength characteristics of cakes de-

hydrated by small-sized Filter-press
test.

(Waste slurry B; p = 1.150 g/cm®,
©=21.5sec

‘PA’; with addition of Polymer A
0.1%)

Cone index q_(x98 kPa)

0

200

O CAS 10% 600mifl
O PAC 10ml/l & PA 200miA

a | PAC 40mi/t & PA 400ml/l

Fea(S04)3 1% 200mifl
. & PA 400mif

& PA 600mi/t

a

* i
[m]

o
L L 8] L .
300 400 500 600
Water content (%)

w1 Y
700

800

Fig. 12. Strength characteristics of cakes de-

hydrated by small-sized Filter-press
test.

(Waste slurry D; p = 1.011 g/cm’,
1=20.2 sec

‘PA’; with addition of Polymer A
0.1%)

bR TH A OREKOBFBLELZLEL L E VI FE LR, FICBARLMRIZ X 5 EKIE CAS
REH L LORFEEICHERETHADIIHL, PACICEA3DREBE-TEN, HOHIRBUIALRE,
BOMER T RIET S CAS kRSB CENYFBELH TRV ALBEZ L, EFEHKERET
R TARENT Oy 2 FEBHEICH L TRHAN TS 572 0BHEKD SS I3 &V, BTFHRRHOET
VEEIC & % PAC O, R/ {, BEMISRELRTERY AL I EPE L V2D, Rk
WCERTFAFAELTLEY, pH SBHENITH 5, Fe, (S0 MEHEFIE, SSHIMEVABHIERAFET HZ
LB Y, BHEEKOBIRVPHEEE 25,

B C DERRR EBIBRTIC L 20HEADKE% Table. 9 IR T, BHMEIIE CAS M % EHR~E
REL, BABSYEDLICAZY) 2 —BETAHARBEBCL-TEY, BIXE (HK& 150m?, Pk
¥ 0.5m) 1= CAS M7 33kg (0.44g/1) HA SNz, CAS MDA L N BHERI LAY, BHEHFLH
(%) BEh oz, CAS HOFAICL D COD, BOD, N ZEE T, HICP ORTHFLL, #iEL

Table 9. Quality of water treated by CAS (Waste water C)

Laboratory test Field test
untreated treated untreated treated

pH 7.0 6.9 7.6 7.4
COD (mg/1) 7.5 4.0 2.6 1.0
BOD (mg/1) 3.0 1.0 4.0 2.0
T-N (mg/1) 8.7 0.9 0.75 0.57
T-P (mg/1) 0.19 0.02 0.11 0.01
T-Fe {(mg/1) 1.9 0.09 1.7 0.52
Ca?* (mg/1) 9.6 16 8.6 19
Muddiness (degree) 37 6
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HFOBREZTTLRKERLICOERT L ELON S, BHREILAEFT 4anTH-72b 07, LH
B 56cmic, ME1 AKX 70cme 2572

4. EEBSREOE{LNE

41 £ B F &

EBRTIIANY P A MRAEFXNRIC, HERAORKEEKET VI 2~ FREME (CAS) 2BRETAHZE
& AEILBEHRERET LT 5, HHLA CAS BFWRERICEIVRE LA DDT, FOMBIITEESR
WVFI UV FEAZ M BFEX Y AE.Ca(OH)2:AL(SO,)3:Na,CO; = 50:25:9:8:6:2 TH 5,

4.2 BE{EAITRKDMEEFERIHNE
HEARBRICIANY b4 MK (B 1.059g/ Table 10. Strength characteristics of the shurry-

cm?) RFVC A, RERKE CAS Mzt D& FA-CAS mixtures

TEMB L 2R OB RS % Table. 10 (2R . (ﬁgggtiz; ) | Compressive strength(kPa) |Volume
T MENRIKER T BERAKICEMLZEE, & ° change
RT0%THH28E § THE L THBERRCT, FA  CAS |3 days 7 days 14 days 28 days| ™"
FEIRKOM I B OERSLETH S, CAS 7 - 65 199 228 | 1.20
DAEABFMOBE, FFRISRT LD ITHRME25% 40 10 - 101 356 435 | 1.22
M4 T7TH) TH "TBREBEEYLEYTS N1, 13 19 142 629 761 1.24
WEBBRITOEELER L v, —7, WHEIRIK 4 | - 73 172 219 | 1.2
—CAS—RKRAWIL, 43R THORHM 50 7| — 112 348 314 | L27
BIES, B> TIREY LW DIl 10 15 175 534 665 | 1.28
JEREARBRATITEE R b DFE VD, HEIRKS & 13 |29 213 931 855 | L31
U CAS ##50%-13%, 60%-10% T 30kPa 4 | — 123 253 419 | 1.31
A LRIV OREBESRI S H, 70%-13%T 60 7 - 194 411 637 | 1.32
HARTA ORI OEELFH-T, M4 3B 10 27 282 670 978 1.33
fEomEDMUIEKE L, ¥4 7 H40%-10%L0 13 40 396 1145 1381 | 1.34
£T 100kPa Bl ER A7 L, B RBRHE~D 4 | 15 215 493 467 | 1.36
BRAVWELZ 5D, ME14ALBROMENHUN 70 7 117 319 72 891 | 1.37
CASEIRICE DD DL LB L TKE L, #4528 10 38 435 980 1178 | 1.38
HT CAS BiBETidER T& &\ 500kPa L LoD 13 61 579 1260 1711 | 1.39
MEEXEAZEDUERTH L, M5 7 HUBRDMR 01 - 13 15 30 | 1.02
BOMPREERIKOEIS ST ENSL Y, - 20 - 26 40 74 | 1.09
CAS OBV E VI LTREDMHRIIRIKRE 2 b, 25 - 40 67 98 1.10
WBIRIKE L CASBERHET LI LILL-TH 30 - 133 183 305 | 1.17
S BLUBRIMSCORIEE L EHTLE Waste slurry; p=1.040 g/em®, £=51.7 sec

AT HARETH D, Mo T HTHAKE KR 1) Volume ratio indicates the volume of slurry-FA-
BEMLOBESIIBVWTIRBOHE, BRE=L CAS mixture after mixing versus the one of
SORREHONT, KEKK—CAS— JekiR waste slurry only.

SWIRTAMICERTE Y, Bt BRAOKE

WA EzZ L5,

TRBIRIK & CAS %RAT 5 Z LI X HARFRIE AN Table. 10 (IR $3# ) T, WEKOEEHEMATZ D
LBFEOMBERTH L, SEEMEENIH L 2WEGRIRBRIKOEL S L CAS DB HLT &
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L& o T, REEMIE2S%LUMISIIIZ SN b,

513 C LB OB % Fig. 13 1R Y, M43 B TRBEME I CT L BRERDIC L ) BRI
MU THRENE 2 bo 20% S ELRIEOMETIZE D MEIZMML, FRHEDHE3 AT 100kPa LD
EXRBAT B0, BARL, BEN, E#, BEHEHLV) 70 -KESOLAR RS, BRHA~OE
FHAHMEEL ON D, $1o, DEHATREL RSN LERR, BEFELLHEL, TORDBERE
P CEDEELOND, 4T HCRBEMEE CLIBERAREAN SO L) SHENFEL, 0%
DME DM b v, (LFHELGIMA T HETIZZRTLTEY), SOMSLURETOREIISLIE

BRI L 2 AV T4 v V5 BET - 0BEOFANPFTELVWE LB, BEIICLEEEKD
R 25,

10 v T 10E T T T T T T
= S SF——. -0 ¥ s
S Y | ° % F
x BUPPEEY S u < a
U=' 2 é’. 2t
3 40% FA-  70%FA- ] 5 L <@ .
B 13% CAS 4% CAS B ;
° undisturbed O ] ¢ 05}
5 03 remolded after Z -
H 3dayscuring | O o g L 8 [ O Tanktest (70% FA-7% CAS)
& 02 remalded after E- 02t o @ Tank test (77% FA-7.7% CAS) 7
E ' 7 days curing o [ ] 8 : o [0 Laboratory test (70% FA-7% CAS)
© 0.1 ' ] i 1 i 1 L 0 1 1 i 1 | 3 1 1

0 10 20 30 40 . 1 3 7

Curing time (days) Curing time (days)

Fig. 13. Strength characteristics of remolded Fig. 14. Strengths of specimens sampled

slurry-FA-CAS mixtures. through the tank tests.
(Waste slurry; o=1.040 g/cm?, p= (Waste slurry; o=1.050 g/cm?, p=
51.7 sec) 22.7 sec.)

4.3 BELABFEORIM

FFED L ) HRSBHABTETE, BIEEDEVDSZHREBETHE SN RBHR IS LB
TELNEVEENEV, 22T, KEIHM (Vv F5 v ) 2HAVEBREBAY - VERTITV, YRR
ORE *1To70 BRI, BRA 2m® 27202 vy F7 7 (HE 2.3mX80m, £ 1.8m) IJi
BIRIKB LU CAS #AL, BANTZ y F2EFELLNy 2757 (0.7Tmd) KLV ABLREZEHLT
Torro ERICHLBERKIGEFTITHIEICE DS NABENY M4 FMRKT, #E 1.050 g/cm?,
Fitk 22.6%5, pH8 Th s, ENMARBROGRICETE, IRV ORFEMDOZHOYUR BIEMRE L M4 1
BO—#EMHER S TO0.2kef/em? (19.6kPa) ERELT, AY 27 BLUBY v/ DEE R ENENGHE
FRIK70%, CAS #7% (BEJRAK12m® 27 BIRIK 8400kg, CAS # 840kg) 3 X UIBIRIKT7% , CAS #
7.7% (BERRK 12 m? IZWREIRIK 9200 kg, CAS #F 920kg) & H%E L7,

REBBY AV E A 213, HEIKRIKE CAS DI AHNENENIG L 105, REBHEAM0S DEES0S
T, —BBH70 7.3m ORKEVEBLAFICRY, T4ANMF—-TLART—- VT L AL BAHEEN L
FEL AL LY Bo BAMISHELZBE P, EMUAERAERTL0OIEL TV 2HERZOFEOHER
UrEHEELOND,

¥ v HDOEED SRS N REO—MEME S % Fig. 4 (TRT, 4 1 HORIGH O —#ERR
XPEFITL2EEHHL00, FOTFHIZNEARBRICLAMEL Y D&, REBL EOFTHTRET
Hoto BIBEPBERAFV &Ik, BERKEACWECABROEASMAT, REEREORBHEY
BIZBWTHRENATVEY, B4 3BT BO—HMERBSRITSDE D%, FHELTONy 7
AL BRI L VEOEHETH 722 EH ST, WEBIKK L ERADEREIMEE ) LD LA
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B, —RRICBELR T D72 EXDT LA TE D, BAE3 HMA 100kPa BLE, 7 HIE X 500 kPa
PLET, MREKOHEMS 3 HEiIERTEILEOEARA, B, BHEO TV, B, BRMAOEA
¥BHZEAMEEEEL LN S,

5 &

AR TR, BERTHIIHECEBETLIFROLEEAENHH A T2LOICHERLAED 27 A3 RE
L, HORAEEPUBL 27 LI 5REEE, REH, BEL, BEBRILICOWTERBRNIIKRE L.
BonHER/EUTIZENT S,

(1) BKMEFELECLBEERICL2ERLEBY A7 L28KL, FEREROBEL L TRASEIZE

CHOWONAEE, BHELTIO B, 20EM%EE2R L7,

(2) BEMELTHLIRARBEINLRET VI 2~ MREMEHIREE, EEEOBRCEHKDEERK
MBIZEHT, REBKIIEBRBETREL) DKEEAT S, 72, 74N —TVATT2 bAOBERABT
BT, AETOBBME~OBEANEZ LIS,

(3) BAKLHESLT LIFEYTLRVEEE, BHEEOHRCOVTRELLAEFEIEHNTHLI LR

Lo COFETRBEBRFRA T L 2ARKOBRIZOWTRE L, WERTEE, HIBSimmEs
AT LADEEZHTIENELLE LT,

PED X5 ICHMISIZFRAE Y 27 A X 2 OFSF B OWEESHL & 2o 7205, 2%
HEW, BEWAEL?S OAVFHEROOEL, BEPFRL NNy 77 v 7T5100HE&Y AT 4, &
Kl EOREENEZF 2T LODITHLEND S,

il

RFEDETICH/2Y) TBHZED T LLMHAEAEHETFME, HASHANHE, EEETHRASH, #*
RS MERETT, VAV =y MEAGaH, REZRTERNSH, RREFHSH, REHL O
Ty ARt FRESHASH, HEESHASH, BARELERAAH, ZELFEASHOH
FREMITEFH LTS,
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