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Studies on High-Quality Cut-off Wall Using Electorophoresis (Part 1)
Takeshi Kawachi Daizo Kita

Abstract

When a cut-off wall is constructed to prevent ground water pollution on site such as caused by waste disposal, a
high impermeability against water is necessary for the cut-off wall. In this case, if the cut-off wall were to retain or
adsorb pollutants, its effectiveness would be greatly enhanced.

Hence, experimental studies were conducted to construct such a high-quality cut-off wall with a bentonite
membrane attached by means of electrophoresis. Selection of materials such as electrodes and slurry components for
electrophoresis, the optimum current impressing conditions, and the method of controlling the condition of membrane
formation at the anode were studied experimentally and are described in this report. The physical and chemical
properties of the membrane obtained were determined and it was confirmed that this membrane has high watertightness
and adsorbs cations such as of Cs, Sr, and Co very effectively.
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THEEBEER LUz, BB, R FA MOV THE
R ET R o7,

Kd:Ci/Ce
Kd : SRS (mi/g)
zzwz, C L EEE (ug/g)
Ce © FHIEE (ug/ml)
b. H5LRXEEE  AMERB TR LD @, IFERE

WREE D L AR EL S B & 5 IERILL, ORI
BifEA 4+ > (Cs, Sr, Co) % 50 ppm B % > 100 ppm %
EUBEEEEBICE > T pH 25~ 7 KHEL, MEEE
B, BT B3BEEKCOWTEREA L v 2HEL, B
BB E AL VBEOBFRE R, T, KGR
NY P FAPREESRIZSWEA L Y THEERI A >,
TREE A A v OWEERHEIE LTz, BAOH 2 L L,
KRR A A4 v ORHOEN BERE) 22Xk hkRd
feo E72, ZOEDPSH T ARBIC LB HERECE QI
LoTHEHEL,

Kf=t/T e 2)
Tz, Kf o BIERE

t KO A 4 EED

B D1/2\ 7% 5 BEKE

T HHAKOEERA 4 >V BER

R D1/212 7 B IRHEKRE

Kf:pr___l;f.p.Kd ............ (3
Zzwz, fo: R

p L KITOEE (g/cm?)

¥, WIALARBBRERY T MOV THITE > e,
F DS, N> b F A NEEKLEE200%BED 7 —FRic L
TH, 7 —% 0 pH %Pl T 2 72012, TINT %K
WHRR R N2 72,
4.4.2 HBHERLO— vy IFR0HE  CsOHEOWE
EEOBEBELZ2E—-4WCRT, ¥ bFA b, IKEDOR
B RIS ERET 2L Cs 2»RET AR, TR
FOCsBEIIRECETTS, ZOE»SEHRINDINR
EHREAVHEEDHEAR L LY ICKEL LN, SEIOEE
WHTIIAREZBOTY, EKKEBOTFT2HB1 4 &



KRBT No. 40 BRWEHEE AV @ILRERE (20 1)

F—4 Ny FARRERBGERE (Cs DG
g | PUCSRE | FRMCSRE hoOE = SER
ppm ppm wglg m.e/100g né/g
1 0.31 171.2 0.13 548
K 5 0.36 1,158.6 0.87 3,218
(qu;;ﬁg) 10 0.82 2,294 .4 1.73 2,781
me 20 1.89 4,532.9 3.41 2,398
50 9.46 10,148.9 7.64 1,072
1 0.42 144.8 0.11 344
5 0.75 1,061.8 0.80 1,415
~ AR 10 1.26 2,185.6 1.64 1,734 -
20 2.38 4,394.9 3.31 1,842
50 5.79 11,050.2 8.31 1,908
SYEMEBKA Kd Kd
me/g X103 x10°
10 X103 10p 10r
o—o ik K B
8F 8+ 8 oo X2 bF A}
61 Cs 6k Sr
4F 4
2 .- S iainiel A
I’I
10 20 50 10 20 50 10 20 50

M (ppm)
R—14 bAKEDSEREOBE KT

PABDIOBBETH S, ZOEABMOBREA A>T
EFETH %25, Sr, So DIBCKEEHBIIRE L ®b, &
noOE»SHEH SN2 HEAEERICRLTWEY, Cs
DEE, NV hF 4 b TEREBREEL 72l T 1,000~2,
000 ml/g & HERIRE SN TV A{EDTIT VA, (EKIEER
TRAEHERIC L > ThR VBT %, Cs, Sr, Co BT
2 SR OEREE £ OB ER 14K T, »WIho
A4 Y DOBED EAKERB TREBEKEEIREL, 5
ppm TRADEEZRT, £, XY bF A P eHET S
L, BEMECEHETEIANY A P DREREERL,
20 ppm LA BT, Ry ML P EDNSHEER D,
4.4.3 BBRERQ V7 LR0EE EAEBLIUN
Y N4 P DEERA A OPRHEER 2 151K T, (kK
& T it 297 200 ppm B O b O HEFAKE S 200 ml T
650 ppm FBEE K R D, BEIELEROEZ AL VEBED
Vv kb, E7z, Ny b4 NOBG, SEHRML
THEBOERA A VAt ah, BEMETT 22, &
s S RIRE SR FWO VN LR S, HERED S
HOFEA (C/Co=0.5) 2R® 5 &, hAKT 150 m/ §i
B, N FAMTRISmIEIRER S, BIRLZ WS,
WA A4 Y OBEBRRWTNOBE LR HE LI L 2EBED
—HWEETOATHD, RHOPHAITERA 405
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WA 4 > B (ppm)
1300

1000

800

1Bk

600

400

200

I J
100 200 300

H—15 7 LB B 2R A A4 > O H kR
C/Co
1.0p cet
0.81
Co
0.6
Sr
0.4
Cs
0.2
{) 1 1 |
100 200 500 1000 1500 2000

FEKE (nb)

X—16 %7 25818135 Cs, Cr, CoA 4 DI
HhfR (LB

B EIZIZEHTH B,

B, BEAKORHEEE» SHEH AN D IEKEDEAR
BiE 108 cm/sec DA —F—TH D, LOBERER & —5
Th,&0, XA b —F T 10 cm/sec DA —5F
—&%bd, ZDNe®, IEKETHFEBRC 2 ~3EH, <
FHA R —FTIHI~ABAZEL /2,

BT, &A44 Y ORHEREK—161CRT, e TRT
WHRA A TR KRIBICHEE BN D, $7z, BEKDKE
WOBREIW L 22B bz Bohnivy, FAfORHIER
BERYMNFA P —FRZOWTHRDI, TS DR
5, BEAA Y OREOBREZHEEBL, #— 5 IBERK
EUTRT, BAERBUIIAKE, XU bbrAbr—FEd
W10~220 &Iz h v, A F VB LB ER, BEC LD
EREFRohw, i, BEMHED»SQ)REH»TEHE
SN B R IEAKE T 30~50ml/g, NV hFA BT



KBTS No. 40 EBSWEE LAV SR E (20 1)

K5 AT LR LB ILAKE, RV EFANT—FD
BIEGRE, D ECRE

. Tem ] cico05t | iy P

xH A7 ppm | ZAEHEKENL LR ul/g
Cs 50 1,730 14.7 49.2
S 50 1,245 10.5 34.4

T
1k 100 1,585 13.4 50.9
50 1,270 10.8 35.3

Co
100 1,140 9.7 31.2
Cs 50 1,650 22.0 36.5

~obAL
Sr 50 1,250 16.6 26.6
b

Co 50 1,150 15.3 24.4

20~40mi/g TH %, ZOHEHRBILLED vy FABRE
L AEIEARTELLNEZ Y, Z0L5HR NNy FRED
FAREDEFERO L PR L THIREIN T EY,
4.5 =&

BRIKENE L > OB LIe_> b FA b OkkEID
W, FOWEbEE, kA, BRERENL L 2 HER
PNCIRET U e # ORGSR, Z O IEKERSLIIRE L Tz
Na, Ca 7 ¥ ORHMERS A 7 > »584 L, HETRF RS
Yo Twa I eI, CECRIEE A YLl T
DT, IRERERT 2N A N OREORTHE
WIEARFA A DR A A DBREL T E 5D ERb s,
L, IAREQERN Mgk A L IEEOEKRETD
BIEREZDBY, D OEMCMEEA AV DRE L
TWwaEEZON, ZOLD BV M4 MIEBNCE
RLET, WTFNAKREANY b A b 2R TREZET
WEZ Y ARMEZERT S E b3, 5, kKB RN
WeZg s RABICIE, ZORRDOTHENSHNETH S
Do

IEABEOEARET 108 cm/sec DA -5 —Thbh,
FEERREAM W2 B, ZOEIXEV~OVRETEEEY
OH TS DOEED ALY 7 e LTEIREN T 2 5%
BV N4 b7 ay 2 OFKGBIC AT o 2
Fik&w, chid7ay 7 OFEH 1.7g/cm® &5 2.0g/
cm® THY, BLRWKEEIC X 2 ILABEOEE 1.15 g/cm?
B TH2 e 52EZNRTEURE VL D, o ibkiE
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PRLEEIHECE, LVEEOHGWERENTLIEEL
WweEBbis,

HEABE DR E MR Cs, Sr, Co DRBA & I DWW TR
BL7ze FOWR, B9 L2ADRBTY bABES NV T
4 NClEo e —F L RBEOWREEREN D D, BRI
TU~15 o7z, ZhiL, KOBERREEN~NY b F4 b
WIREBSNRWIERA 4 v OBEHE & H% & 4221,
KAl 1 4 > OBENEKOBEIRE D1/10~1/150D 8 S 12
BATs e 2BRT 2, fEoT, AMEBICEVES
NI BARGE D 5RO SN B KROBEHED S 512 —H1EK
WHEBICHREOBITBIES NS L vz, KOS
EBMENTVWSE I EERET,

5 hHYIC

1EARMERE & VBRSO BB R R OF 8 R D B BRI ik
BOMFEEENL, ~v b4 b RBLRIKENEC X > (HE
RicED - bREERF LTz, 22T, BREKEORHE
Sk, EOERREOEHRE, PRS2 EoYER &
Y 2 ERER 2RI, ZORBE, ZOEIEMELEEK
BEORBEEM E L THaat e mEELET 5 2 Lot
BHL7ze LAKEDY a4 > b AEZIIUS ETBHTAHE,
ML ER (SG) 7 & Do & 0E& D ik, &
RN B o N 5 BYEREEKEED MBER 12 DT —HOHF
FER{TR > TWEH, ZORREIFOES CHRE T 27
ThHbH,

Bk, ARG IEESER- ANVE —TOMIE 2
TIT% o IRRRDO—ETH 2 Z & 25T %,

SEH
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