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HAK EAFICXK D EEBHRELOFEKELRR

aRRT*

BB A T+

FRILIIR*

UK FRIEB T %, T700-8530 MILTESS 3-1-1.

LR TR REREATES R,

T700-0824 ELFTAILT 1-3-7.

B F
WREFRLEO—REEASNTVWIREWMBELTZANT, HERBLUVEEICL2BKEOKRFEERF L.
HERDDNWREEE, BELERET DHE RERMT 2HE BRRETRES R HED 3EHOBRMAET,
LA KRREE = AV THMEKAERZLE L. ARIZ, G<h5THATEUEICHNSN, TOETELEICKD
BAREIRD TS EINTNSEY, ERICEKD, HAKTI, BERICKD, H&IREEMEKRES#EREINS
ZEEHASHICLE. TS, BERKVHIBERHAITHAFICAHH L EHAGRMERSEZEZ L THEEZRTE

feEBDEZISNS.
. Zhid, BEDORE,

F——R:EE DpH,

1. BB

REMTIE, EX%BICKKEBROEENEELT,
ELOBEEENBHKEGIZX > TIThhTws. EL
KEENZEMVEXRBRLERET D20, BIEEET,
FOBEHZENHLES ETEHEDTHD. BT, Fx
OHEAEEHE L L TOFIANEA SN SN, BELZEZRMA
TBRIZHES> T, TOLMAMICEL b - B2
BIUOEME - BAENERINS, BEMEELZ, K
T EE<ES, HKECETHENHS. £IT, RE
HEZORMAEERAL, TOBKMEDKRZZ ML 7.

BEHBRELIR, WKOZEEZZT TS, Na %
ZRIZEY. Na 2ZRICEUMELIL, EKIBRETS
ERSENH L TEAKENBEICET 5. Lor#z
HIH L, BAEZETI®ERNWZDIZ, Ca BAVWSNT
&7z (FRIL, 1998 ; FEAT - B, 1999). AR S(200D13,
Na HORESHBELICFEAREZRESE 5 EEKMEE
TAELL, Ca MBHELTIIHETHAME IS Z&2R
LTWw3, :

BKMERBREMD CatiE LT, GE(CaSOs * 2H0)78
B<AWSNS (Kamphorst and Bolt, 1980) 7%, ML
BIZRaREMERNDZ -0, ZMETIRHEER
(Ca(OH) ) ZAWVWTHEE ORI 21T/~ EAEKIZ
FIWHUEERTED, GRS (2001) AMEHLETIVH
UHIZBTBEERISOZEDN, FKEICHEZH ST
HOEHERET N

2. BELBB EERAE

2.1 BEELHE
B REHTIE, BES5(2001) DML DL & F—ERER

B 22 (10-5

—%, GER, BREBECIIERMEAROESRICLDER EFABEDBEKEERL
Ca WHEZINICLZRETHEEYRERIFLELDEELSNS.

fafERRE, B8, HEK, &E

HOREHBE®EELTZANWE. BE+OTRFHEEIR,
2.65M g/m3, BEBEIL, 10.8%THD. EXRy MEICK
HREABRERIT, H150.02mm LATF)54.3%, IV b
43(0.002~0.02mm)38.0%, ®¥43(0.02~2mm)7.7% Tt
IZHC Thol. EFEMLIME, N—IFa51h A
FUFAL b, 151 bTHS. 1A - MAE FIHE, 1987)
WEo>T Ca MULETHIE L~ CEC &, pH7 T
0.073mols/kg, pH9 T 0.13 mols/kg, pH11 T 0.15 mols/kg
TH5.
BRLUEBETOLSARIEBKOZEEZT, 20
pH K 7, BERGEEIIHN 10mS/cm THo7z. TDEK
FHEEDOMEIL, NaCl BRICHET 2 L4 0.1mol /L TH
5. T, tafnE KRR ICA W 3 3EHT, 0.1mol /L NaCl
B TEES B AR pHIZK 7 & L. &K% 400%
IZEREE L TRfE KB ICH W,

2.2 fEfIFEAKEER
ERORNEZE UL REE 2 AW TiafingE kiR E

ol HEERN - RN - HAKENZTHhZThoL

HTHRER, REROBEIGEE, WK pH ZHE L

gLz fafndkERE, NERHENSEELE. Bl

THEANOHRMAER, HABERET 2%, BikLEs

ERBRN I LCHREBRREBMAT S5, BRERBTXS

FED IBEIIOWTERLE. Th50HEIR, KOE

NTH3.

(1) E&E: #REICBELHBE ca BMEAN, &%
LT1aMETIREERDEY, 0% 1 BT
EBIINTS. BERB 2@ KAREBICHEHEL, #
KREBIMBBESTERERD S.

(2) REBME  BELHE 2B KRRERICHKEL 1%,
REIZHRD Ca BEMETEB LY EICHATS.
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Fig.1 Ca ERMAKERICBIT2MAEKEEK (ER) - EXEEE (FR) - pH GHRD.

Saturated hydraulic conductivity, Electric conductivity and pH for the hydraulic conductivity experiment without Ca application.

BHROSIIHDBEHNRS. MAEZEMNBESYE, &
BREMBTS.

(3) BEBEE . BELHE 2B KHBREBICKHEL, 5
mol/m3 DAEDH B2 NWIIIHAKDEBREMERE T
FEEIE3. ARBERANSBLEHETS. &
KEFEBRBI LRI, Mk2BESE, g
BB,

GELHAGROBMEBEIIZNERN, 0.1lmolkg &+
0.3mol/kg ¥+, 1molkg 1D 3 & & L7=. 0. Imolkg

H+OFRMER, CECXDPLEVWEENDRTHS. Zh

5OFRMET, BERHME T, AETENTN 17.2eke

+, 51.7g/kg ¥z 1, 172¢/keg ¥ L, WHIKTETHTH

7.41g/kg ¥z, 22.2¢/kg #21, T4.1gkg 21+ TH 3. 12/

L, HAEROEBRBEICB T I2BARNEIZ, lmolks &

TORODIZ0.Tmolkg ¥z E L. Zhid, HERET

519g/kg 2+ TH 3.

FMBAAROERFIE L, ROBOTHS.

1. AfE 3cm OFARN 5 LA THWIC No.1 AHEEE, 70
FIZEBEEEEIIREEDITCU I TTEICHL
AN, HEEZZ lem 95, Zhid, E+ET l.6g
IZH%9 5.

2. Wik THENS L EROZEMEZHEL, R LETHO
2KEEZE 10cm ICEE L, MKERL TREER
ZRFCHAIETS. LROKHEIZ, <ULy MR E
NERANWT—EBIZILTHEL. ARBBICLDRNER
T, HKDORDH DIZ 5mol/m3 DHE H D WIIHAIK
DEREFRNWS.

FNENDOEREFITDE, 2EDOHNTLATERLE.
BB, 20CIKBIFBKIIHNTI2AMERL, GET
0.298g/100g, HAIKT 0.126g/100g TH5. ZhEEI

BEICHRETSE, AT T 21.9mol/m?d, HAKT 17.0

mol/m3 TH Y, MmHFICKELREIT RN,

3. ERMRLERK

3.1 Ca BMEFRMOEE

2 B T{T o7z Ca EHRMOB/KARIERE Fig.1 ITRT.
Mo, RERHKEZBHRES EFMRIC cm BAT
KL TWS, fBf0BEKGRER, D0 2~4cm T TR
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WWhELRY, ZOBRAMTETLTNS. HREEDOES
CEEL BRIPBROEMKOBEIZE>TETLTN
3. BREEER, 14VBECZIZHRATING, 20
BXRCEEOER TR, OHORBELBERNHKORS
IHEWRHUMKICBEEED TIT TEERL TN S,
- T, fEMFEKEEKIL, SBECEERETIIHEDR
DLW, SHURE S 72 2 {KIBE T/ o THMEIZER
HRMEEEVEEZL, RBIKETLAEDDEEZSN
5. MHED pH IZ, pH7~8 DicH - /.
HelLoET, EBEICE DD 1em M S 0.7~0.8cm
BECELLE.

3.2 GRBMDOBEE

AEEZRNLEBKBRIIB T 328MBKEROEES
Fig.2 ERIZRT. Ca BRMOBE DL 572 106cm/s LLF
ERBZBBLBETRASNAMo7. Ca OFMICKB5
BMED RN Do EEIONS. BAKEDN
104cm/s DA —F — DR E 7518 % #eFs L 7= DI, 0.3mol/kg
B 1R 1lmolkg HLTHMOBEBBIEDEETH 7=
RICKEREZEER LD, RE#BAES, 0.3molkg
1R 1molkg B EHRMOEBAEDH AT, 105cm/s D
F—¥—THo7. 0.lmoVkg ELHRMDEAKRNERE
BEOHENRE/NE <D, 106cm/s DF—F—%RL
7=

0.3mol/kg ¥+ KT 1molkg L RMDBKEBEDE
BN, BOENBEKREEMEFLZL, 0.1lmolkg R
MOBEBRBBEDOFETBEKRBREDO/NS REICRLITET
LTW3. 0.lmolkg 2+ DOWHMEIL, CEC KDDL EWN
BZD, INTRERDOEKBEEZ#ERFT DITIFIFTHT
Hol. ThiE, BELZ Ca BRXICHEHLTLES
EHEEZENS. 0.1molkg BELHMTIX, REEME
DEENBRbRERFKEREHERLE. S, REK
aNiz Ca BREAICHEBL THRODEVIKMETOHNREH
BlLinEEZONS. EORMBIZBNTY, BAE
DEEVNBRHBKBEINE B o/, BREBENMHE
D% £T Ca 2B L TEEREBLMERLZOIIXHL,
Eaikd, MEROBAETHTEEST, "DOATLMED
Ca MHMNEN D 2/z®, TOEIBERICETZEEX
5h3.
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Hydraulic conductivity (cm/s)

CaSO,*2H,0 0.3molkg soil
10 =71 1 . i 1
0 10 20 30 40

Hydraulic conductivity (cm/s)

Discharge (cm)

CaS0,°2H,0 1molkg soil

10—7, L 1 I i L L
0 10 20 30 40 50 60 70

Discharge (cm)

Hydraulic conductivity (cm/s)

Hydraulic conductivity (cm/s)

10°° :
Ca(OH), 0.1mol/kg soil

107 |,

10°°

10°°

Hydraulic conductivity (cm/s)

1077

Discharge (cm)

10°° i
Ca(OH), 0.3molkg soil

10°*

10 =5 § B o2

10°°

10°7
0 10 20 30 40

Discharge (cm)

10°? Ca(OH), lmol/kg soil
10 ¢
10 ~° ERdte

10°¢

10771
0 10 20 30 40

Discharge (cm)

Hydraulic conductivity (cmy/s)

Fig.2 B&(CaSO4 2H:0; %K) & HAIK(Ca(OH)2; AR DEIIC K 2 SAFIEAKIRK D LLL. IMEITE L 1kg %720 LB 0.1mol,

FEEEX 0.3mol, TEXX Imol. 7=/2L, TEX 1mol IZ/R LICHAR OBEEEETIZ 0.7mol.

@IIREE, AXERE#A

&, ORBKBRBEROBRERT. HPORIRL, BRREEORR CHRABVBEREN SR DEDL> LFIERT.

Saturated hydraulic conductivity of the sediment with gypsum or hydrated lime. @ denotes mixing, & surface application, O solution

application. Dotted line indicates the point that the influent was changed from solution to pure water in solution application experiment.

Fig.3 ERIZABEEZRMLUBKRBROTHBRER LS
EOHRERT. 0.1molkg 21K T 0.3molkg ¥ H/N
DEBIZBNT, BERCEEOETIHRESEOHEIIED
B, BAHET Ca MESHH LA LZRKTS. £h
X LT, 0.lmolkg 1K 0.3molkg B LMD KE
BAETIR, MORMBICUNTERGEENP-<D L
EFL, Ca WRLAIBBRHL TNDEZENTND. B
HWRFEETIE, HHKE 5cm H7Z0M5 5mol/m3 BiBA
WEMAKICDONZIZHPOERODIZOET, EXRGE
BN 1mS/cm BORELZEZTR>TW5. T, G6F
BEAKROEZLEE 0.9mS/cm IEWET, EIEEFEN
BRBEOHRNER T &b 3.

Fig4 ERICGEERML ZEKAROTRHE pH O
RE7RT. pHIZL, 5.7~7.8 DHEEERL .

REILOEZZ, EEICEDAHO lem M5 0.8cm 2
BB LRER, RmMESLHRMAECLDHEEIZAK TR
Mol Ca BEMOBELD, BEVRICLVETES
DHEENNSLBo2ELITHS.

3.3 WERBMOESE

BREHRE 22 (710-5)

HAKZHMUIZBKARICB VT 2 HBNBKEROER
% Fig.2 ARIC/RT. Ca ODEEMRICKD, Ca BAMOD
BEDIOIRBEARETIRIRSH M >2H0D, HRINE
DEHDI 0.1mol/kg ¥+ T, KZFAETHEAMNRS
Ni=. Z® CEC &0 LEWEEDORME TILBE KGR
EFZ2MHETHIERT2THS T EMNSHMS. lmolke
HIRMOESEDHEEN 104cm/s BEDOR BB KEREK
MKEREEMEF L. KRNTARERMEZ 0.3molkg &t
RIMOBEEDHEET, 2~5X105cm/s DEZERL:. K
12 0.7mol/kg ¥z TR DA BEE L 1lmol/kg 2L EMD
KEBAEDOHED 10%5cm/s DFEE, £ L T 0.3molkg &
TRMOBRBRFEE ERABIMEDHED 106cm/s D
ELiolk. DX, BLTHRMEOSWIEITEKE
B RERMEEI oD, B2, BEETRERBKEEK
ZMEREL =

Fig.3 ARICHAKZRMLUABKRROKHEER &
BEOERERT. RIIEOHENERGEEICENZD
1%, lmolkg EHRMDBFETHS. EEETOMED, &
HE#AERNBREFEEDELD 20cm BOFHHEBETK
. Zhid, EBEROAN Ca NRHLRT L, REH
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Fig.3 AH(CaSO« - 2H20 ; £M) & iHAKR(Ca(OH): ; ERNOFEMBKRBRIC BT B RHKOEI BEELL. HMEIIEL ke X

7= 0 EE¥X 0.1mol, FEZX 0.3mol, TFEE¥X 1mol. 7=7ZL, TEX 1mol IZ;RUEHAKRDBHEFEETIE 0.7mol.

QIR

Gk, ARERTEAE, OLARBBEORREERT. KHO AR, WREBEORR THRABMERD S MK DD

TERERY.

Electric conductivity of the effluent in hydraulic conductivity experiment. @ denotes mixing, A surface application, O solution

application. Dotted line indicates the point that the influent was changed from solution to pure water in solution application experiment.

FERONBRBRBEETIE Ca WRH LI WIZ E2REL
TWw3. LML, 0.1molVkg #ZEHMEN 0.3molkg ¥+
BIMORGETIE, BWIMEIZES 2O &S BRI
S5hizWy, BREBBEOEEIZBNWT, ROABRTRLUEHM
KANOBBRIDEBEARFORHBROERCEEIX 1mS/cm
UTFT, HAKBEKRODME 1.2mS/cm £ DBHSMIZEN.
BETIIRBEL /2 Ca PRELFTASMORIBEEREIL
THRELBWEANHZ-DEEIE5ND. BAETOE
KURBEMN 0.1moVkg B HRMK N 0.3molkg F LRI D
U TERABMERNBRRBEOELIZERLCTHSZ T
EMG, EORMEIBNTS Ca MEELFTRIEEE
UM LUAWRNH S LHRINS. 1lmolkg F2LH
MOBEERITEBEDENKREL LD, RNENEZE
ROBEAICEVRHLRT BokkbDEEXSNS.
DFD, REBEMERVARREETIE, B Ca 3L
THEDIIIETHRIELRE,N S THRE TEET 2 LEN
HBDITHL, BERETRTRIENEINSRELST
MolbDEBEbhs. 28, CECULOZEDHFMET
b, BRESZSEORHBOBESICEENRABRDEILE
EETEZZENS, ZORGHEMIEHEZIIIITLSER

578

ERISTRWIEIHSMTHS. DFED, BEINITEK
ZMERGETHNIL, Ca MENET LKL, BERD
1A VBEIEEET, KHROBKGEEIX, MARKE
FRUEIZRZ T THB, TIHRoTHiRWL. i,
AROTEARZEVUEEMTR<HASNATNE LT, &
pH T Ca Lt HTFOMICEZSA Y MTEBEGIRE
(Ca0-Si0zH:0 #E LT 3) RTIVI VEBEGIKKFY
(Ca0-AlO3-H:0 2FET5) OERRBENEI>TW
rihEEZSND (BR, 1978).

Fig.4 ARICHAKZERMN LB KEROMLME pH O
BRERT. HARBMENZWIE pH &<, ¥
KOBBIZHENE W pH WMET T 2MICHD. TOER
TIEEKRMIZ, 0.1molkg MK 0.3mol/kg ¥ 15K
0T pH8 £, 1lmolkg LM T pHI~1L BEDET
H5. TREFHEREZE DD, TIHIVKEOHEEKE
0.lmolkg 2+ DELIFEEETHRML THH K pH L8
~9 ZHERHLTVWS. LML, $ERIZEALE lmolke %
+TOBEETIE, VO pH X 12 BEOEWEESAZD, ¥
ARBBERVKELRT < BoTWA I ENThA LM
5. BIRBRETHWE 5mol/m3 DIHAKRBED pH X, #

Trans, JSIDRE Oct. 2002



MEIK & A & 5 REBMEEE 0B KENS 47

CaS0,4*2H,0 0.1mol/kg soil

Discharge (cm)

. Ca(OH;) 1mol/kg soil
5 L 1 '}

0 10 20 30 40

Discharge (cm)

Fig4 HAE(CaSO4 - 2H:0 ; EX) EHHIK(Ca(OH): ; ER)OFTMBEKKBRICHB T 5 A KD pH b, HMEIIE L 1kg 470 £
BXB 0.1mol, FEXX 0.3mol, TEX lmol. 77ZL, TFEXX 1mol IZR LHAK DEKEEETIZ 0.7mol. @IZREE, A
BREEAE ORBRRBEEOEREEZRT. RNFDSRIE, BEBEEORR THRABRNBEN SHAKT OEDbo &%

RY.

Effluent pH in hydraulic conductivity experiment. @ denotes mixing, A surface application, O solution application. Dotted line

indicates the point that the influent was changed from solution to pure water in solution application experiment.

12 THBHH, BRBRBZETHEBZR UL T THHRHEK pH
W11 Z2EEST, TOBWEREEMREZRT. ZOKRERD,
HR5HEINITIEERNERGDH TRWERZRISDE
FEEZRELTNWS.

AERMOBELRAUL, BELOESIZ, EFZICLD
D 1cm M5 0.8cm REICE(LL A, RINEDEHRM
FEIZ K D& ISHAETRN - /2.

3.4 AFERIEWEREINOLE

FEFIE AR REA 104em/s DA —F — 2R LIZDIL, &
H 0.3mol/kg #1 K U Imolkg BRI DB KB FHEDE
f&, HAEK lmolkg LLREMOEGEDBEETH- -
(Fig.2). TO&DIT, RERBFKBEZMES L RN
%I, AEEMERTRES . Zhid, AEDOHEAEM Ca
DHERECLIEEDRNETHZDIIHL, HERKD
BRFTROILERIGEELTIRENRTH D00
BEEXS5NS. 0.3molVkg 1K 1mol/kg & HHRMD
BRBEREICB I IHRHBROELK CEED, AETHAMR
DEKILBEEIAS DD, HERKTHRAKRDES,
BEELDHASMINSREEZRLUE (Figd) 2&Mn5 Sy,

BLWE 21 (10-5)

& DR ISDHEENREINS.

AE THRRBBEENNRNTH o201, BHRBEBICK
ST CaNBELHhZMELSBHLEEL T, Calcks
BEDIENBN D EEZILSNS. —F, BHEKIIBW
THBEBRBRERIIREL EHENSHEIZ Ca BBELRE
ZZ256N03M, 0.7Tmolkg EETMIZBNTH 105cm/s D
BEOHEOREIBRVBKRERICEE->TVWS (Fig2
HTR). ZoOBE, HEICRBELZBRIE, LRTFRICE
FRIGZEI U TR FRZEUDY, #EbgELLE
EHEREINS. TOEDEMAICKERHBRNHEET, &
KEBEENKRZI RERMOZEEZXOND. GROTER
FUNETIE, —RICEKENBDTSE (FR, 1978) & &
NTHY, CHEBELOHRNB o EHEINS. LA
LU, BfiRD &SI, HAKREKMIZBWNTSH, BAET
lmolVkg AWML 7ZHE, GF LFRABREOEWEKEEK
ZHEFELTWS. Zhid, ARBBELLURLT, E&Ek
FEEHICHAERAREEICRNS N0, (LERIEBIC
KO ERFHEBE L DNWEED &, 25 ThNBYEDOR
HEREBENERIN-bOEHRENS. T0ED,
MENTRE/RMRAR T, BAENEMFEEhD &
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RS bOEEPNS. |

B#EBD pH 1L, GEDOHEHEEDETSH > 7275,
HWOEROHEALZRBOBRMICK 0TI AUEELES &
(Fig.4).

4. HEH

EHFETIE, BEHBETICHAERNHEGKERML,
FFBEKER LR L=, ARIE, H<hs THERENE
b, TEEELETIIBEKEDEP T EINTNY
5. Lal, BiETEBEHARMEKERESS T2 HEC
£oT, AERNEREEDHZNIITNL EOENEKE
REERTZS b Thid, HEEEARHEIC
BRI L HAKAEERIGEE L THEZRE
fbLizl=dsEZX6NS. —K, AEIR, BEBBEICKL
ZHRMBBRbEVEKELMERELE. ZHd, GEFOHE
Ca NHEBEKHICXARETREVIRERIFT LD LEZ
5%, Ca BMOBERHRIMEIZLS, Zhs50LHF
HEOHEZFHSMNIT BITIE, 5%, Ml L THis
ORI LR FEREDLERRED T ET D LEND
%
MAKEZSZRBICEMNT 5 &, TBABRNTIAVUEELR
50, FIRALEZRTAILENHS. ARIBBEIBNT
BEHEtEoRMIEANShTEY, BELEEOHAS
AbEEEHMIFEAMELSS.

#EE BRI, MILRAR TG RHES ORE P/ EERE

HRESZOMREZITTITWE L. BHKEALBREREL
MR RERFHBINCE, ELSRHRRTBMEBIIROELL. &
CICEHDEZRLET.

51 R

FRILMIFK(1998) : Fihttit, p.92-96, FHHEEF - FRILHIRK - KK
R - BERIE— - SEREE, EhirtI<0EDELT,
BtEa

BRE (1978) : GIREENE, tHET¥aF LHI#IIBETS
fb2OEBEIGH, TET¥2, p.164-177.

BRERES - AnR— AEEZ - RILAIKE0L) : REHELT O
B REIC RIS LA pH D&, BTHRE, 216, p.65-70.

Kamphorst, A. and Bolt G. H. (1980) : &t E Y —5H 1%,
p.191-212, Bolt, G.H. and Bruggenwert, M.G.M. (ed.), ‘FHEF *
SERBKER - H LA - TR, LBk, FRUERES
—.

FEAG - BUAIR(1999) : O OA1 RS R 0BEAELBE,
Bt¥aik, 67(3), p.277-283.

FIH{E—BR(198T) : 1 # > KA ENE, p.681-684, HAEKL¥
2, BENY Ry 7B R, BMEHR.

[2002. 2. 12%2F&, 2002. 8. 5B T]
[ DFFEHSITHT 2 ABVEEED 2\ (351K (4, 00071,
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Improvement of Permeability of Lake Kojima Sediment

with Hydrated Lime and Gypsum

ISHIGURO Munehide*,

*Faculty of Environmental Science and Technology,

Okayama University,
700-8530,
**Qkayama Prefectural Federation of Land Improvement Association.,

HAMABE Akiko** and AKAE Takeo*

3-1-1 Tsushima-naka, Okayama
JAPAN

1-3-7 Utisannge, Okayama 700-0824,

JAPAN

Abstract
Improvement method of permeability of Lake Kojima Sediment with hydrated lime and gypsum were
investigated. Three application methods were compared in the saturated hydraulic conductivity experiment;
mixing, surface distribution and solution percolation. Lime has been used for soil stabilization for a long time and

the stabilized soil permeability was considered to become low. However, our experiment showed that hydrated
lime application with mixing maintained high hydraulic conductivity. The soil structure was supposed to be

stabilized by chemical reaction between soil and heterogeneously distributed hydrated lime.

On the other hand,

gypsum application with solution percolation maintained the same hydraulic conductivity as that of hydrated lime

application with mixing.
kept high permeability.

Key words : sediment, pH,

580

saturated hydraulic conductivity,

In that case, electrostatic adsorption of Ca was considered to generate flocculation and

hydrated lime, flocculation

gypsum,

Trans. JSIDRE Oct, 2002



