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Abstract

Effects of imogolite addition on colloidal stability of montmorillonite and kaolinite were ex-
amined to clarify the colloidal properties of imogolite which coagulates in alkaline condition.
One to one mixture of montmorillonite and imogolite coagulated at any pH. Observation through
transmission electron microscope revealed that montmorillonite and imogolite, including the
mixture with lower imogolite concentration, mutually flocculated (formed a domain) at any pH.
Non-deferrated kaolinite coagulated below pH 5.9 and dispersed above pH 6.0, whereas 5% imogo-
lite added sample showed the opposite stability. Deferrated kaolinite dispersed above pH 4.2,
whereas 10% imogolite added sample coagulated at any pH. All the imogolite added samples
microscopically flocculated both under acidic and alkaline conditions. In acidic conditions, it
was attributed to the electrostatic attraction between permanent negative charge of crystalline
clay minerals and variable positive charge of imogolite. In alkaline conditions, it was considered
to be resulted by the neutralized surface charge of imogolite.

Key words : imogolite, montmorillonite, kaolinite, colloidal stability, charge characteristics

Harshet al. (2002) # & O Tsuchida et al. (2005) |

L BLoic A& VDF 2 — THEBITA - TEFEMZ PRI % Alf r

AT FFBETHIL T VA D EETEES
2= — 7 i+ 8 cdb 5 (Horikawa, 1975 ; Harsh et
al., 1992 ; Karube, 1998), 1 €I 5 1 M3ER ¥ o &
(PZNC) #73pH 6.0 ffificd v, €& &V pH Tl
BEMMEET S (Clark and McBride, 1984 ; #%,
2003) THUC S DD L TEELET 5, T OFFRTELED
JFRic> W T, Horikawa (1975) 314 €351 b OHETE
RIMF 2 — 7OWNERIFHKIL, 73 +/\EKERT
TAKRETIEZ OENGEFE 5D EER LT, F12,

M B EBRNTNW B,

RS (1998) 3707 2 VITAEIT 54 %2 10% iR
BTBEETAANVETOT O T = v OOHENETT S
TEEWE L, TN, ATTSA BT R IIET
fhotE LI A B s ¥ 2 HiEA > T L AR 5,
ZlT, ZZTclREVvEVOFANEAAY FA MITA
ETS4 PEIRINLT, %008 RIETHELT~
BIEICEDAETTIA POWEAEIHSMIZLES EL
720

TR TR
BRI R

F—T—F:AETSA b, EVEYDOFA b,

BEAERRZERE T300-0393 PRI AHACARR Ry choe 3-21-1
T300-0393 ZRIKIEREGELF FETChge 3-21-1

AANFA b, R, R



38 THEOYFERME 5107 5 (2007)

EVEY BFA MPEHAEIOKABBR RS, pH
6.5 1T CHE IR O Z REBM NZ L4 5 (Ahmad and
Karube, 1998) 73, MEEMMEWIGEITIZ T XTO pH
TOHECST B0 B A ) F A MIEARCEHENC B A
IV EZEZLNTOEA, ERITD L oBERSE
286605 (I, 2003) 720, 7uh ) TR
I AR AW SFIT B & LT B, £72, pH
WET 5 ELRBMMBEICTOEE LS5, TD
X9, EVEVBFANEAA ) FA NIRRT BEY
oL LB, TUANVHTHET ALV ETAE
T34 b ERROFOWE AR, €T, I o0
WSz 1 €354 b 2IRA L& & OB
OB S, A ET A+ OWBEET I,

2. = B&

2.1 EERRERM

AETS5A b E LTS XU 2% iKklEF ) o
LA Udb A £ 25 4 b (Karube, 1998) Z W
o ®YENOFARELTIEZ=ETF (7 =332T%)
DEENR % Na” THIfIL7zE Y€1) o+ 4 b (Ahmad
and Karube, 1998) ZH\W\\ 7o A4V 4 FELTIEA
a4 ) v CERILE) ORR<12pum LITOEER%
Na' TRIfIL 72 b DEH W, 58, hA4 ) FA Mo
WU, FIH (2001) O AEEICHE U CHigkLER s & O
BT 5% R b Y v AERE LB bW, Ve
NOFEK BN L COEEARRES 1 mSm ' LIT I
WotebDEHV,

2.2 EBAHE

2.2.1 BEICLDHETOHEMEDRE
BEF02kgm P OEVYE) B FA FEAETTA M
BkEREL, AEHA&1:0,1:01,1:05 1:1,0:1
TRA& L, BRAHGIEREGEFELTH S,
HA)FA FIDEOAETSA FTEELELDT,
HAYFAPOEEAFIC80gm PEL, HA)FA b
LAETSA P OEEESHL:0, 1:005 1:01, 0:1
EBBLEITAETSA PERMUI, A €T 54 M
JOGEDEEIF8gm ™ & L,
RBEEEZ50cm® 2 2 ) 2 —ific & v, DEO HCI
% 7213 NaOH T pH 2% % 12, T W PIA DO EBRE 13—
UImA tsh -t Wklo—H %20 - C pH Z0EL, %
Wk EF T 1 & CHR-> TH 6 16 RIBE R Z >,
HUO1oME R T 24RMEET 2 &% 30D
R L7z pH DSZTE L TH S 24 BifERE L 7250kl ok %
[BEA e~y TR I0ecm® B, ¥ v 75 vHEHO
g R (BUEEESR MODEL TY-4D) Tl S
BB AE Lo, EEERIER ISR O pH 2IE L

oo MERRDTD, —HOHRHI OV CIIHEEEZ TE
R T &R A MIE L 72,

2.2.2 AFUTEEICLBZHFYFA FOREHEME

DRE

RS (1998) OAFICHE L THAA Y F 4 MiT Na™ &
Cl- 2 &+, Thza KNO; Tt Lz, 50 cm®
270 2 —ici 1g ok EE Y, BEALKT
0.02MI27 3% & H1204M D NaCl %2 2cm® iz, HCl&
NaOH € pH ZFF# L 721, &K% 40cm® 1T L, £ L
T 24 W5fR & 5 8%, ko —#Z - T pH Z#IE L
foo ELEDEEEZN - TB &, A z@EVEITELT,
LB ST, LEAHAE0cm® DR 7 ) 2 — i
BRI L 7o (BafiED) o AR 2RO R ZINBEICA - 70 F
FHE L%, 1M KNO, 22 CTERLDEEL, ok
AW A 100cm® 27 ) 2 — I & 5 T &% 3[alfE bR
L7c Glithig). < ofafig &bk @ Na* O % i
FOLET, ClI- OEEAF 4+ v 7 BRI (D) TF
BlL7, EELANa® & Cl- ofEL SHEKFO&
44 vEBEELLTIVWT, A4 s E (CEC & AEC)
ZRD 1,

2.2.3 ETIEMBEHE
SYEUEERERE 2 HIE U 7230 & [E] U b o 2 Y 0.04
kgm 21 UCHNCPERR L, BCHEIPL2RA —F V1
oo U4 SRR A Y 2 TH) T mm OES ITHE S
, BERR S m T ISR TR L,

3. XRERLER

3.1 EVEUOFA PEAETSA FOEAEM
3. 1.1 SHEERERSN
EvEYOFA ML ETTA b ERE LR DS
R A K1 IS5 d . TV EY O+ A FRTRTD
PpHTHM LI EvEYBFA MIHTEAETSA
P 101 RAEENE pH 2.7 IR THE L, pH 3.0 D)
T LT, 1L, HMEAEETHEE T Y E
Vet A KOEL IS D, BHEESSICO T I
Hoht, 1:05EARENI pH 33N THIZEL, pH
35 LIETARERIC OB L Tco TOEA, 1: 0.1 RARE
LD EHRIENEL, 2L OIBINR SN,
1:1RAERHZ T ~To pH TEHEL 72, BRI A
EI54 PBIEOEMEFIET 5700, EVEY)OFA
F DK ABER EOHELINIC K VERLIEZEZ SN
Bo TN ) PETEEE L BIHICRIL TIE 3.22 TE &
D THELET b,

3.1.2 BEFBHEMBEHERRE
EVvEVOFAMNTHTEZAETIA N 05RE
AR OB TR EE A E-1 1R, BePE (pH 4.4)



WX AETIA MNOEAVNEVYE)OFA BLOEA A ) F A b OOBEHERIEIC T I 39

—0—M:I=1:0.1
—aA—M:I=1:1

—{1— Montmorillonite
—eo—M:1=1:05
- -©- - - Imogolite

1.0 ! i -

“O——- O
0.8

0.6

0.4

Relative turbidity

0.2

0.0

pH

B-1 £EvEVorA bEAETIA MEGEBOS
RO (BELBIC L 5, c=02kgm™®)
M:EvEYaFrA b, I:4ETFA b
WEr i, R8T sE 1ic, BT 5L
0wioX.

Fig. 1 Colloidal stability of montmorillonite, imo-
golite, and their mixtures. (measured using
scattered light, c=0.2kg m )

M : montmorillonite, I : imogolite
Relative turbidity approaches 1 when dis-
persed and 0 when coagulated.
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Fig. 2 Colloidal stability of kaolinite (non-defer-

rated) and kaolinite-imogolite mixtures
(measured using scattered light).

K : kaolinite, I : imogolite

Scattered light intensity increases when
dispersed. Although imogolite disperses in
acidic conditions, scattered light was im-
perceptible due to low concentration.
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Fig. 3 Charge characteristics of kaolinite (non-
deferrated and deferrated) (measured with
0.02 M NacCl).
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Fig. 4 Colloidal stability of kaolinite (non-defer-
rated) and kaolinite-imogolite mixtures
(measured using transmitted light).

K : kaolinite, I : imogolite

Transmitted light intensity decreases when
dispersed. Ordinate was inverted for com-
parison with Fig. 2.
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Fig.5 Colloidal stability of kaolinite (deferrated)
and kaolinite-imogolite mixtures (measured
using scattered light).
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Fig. 6 Illustrations explaining the transmission
electron micrographs of kaolinite-imogolite
mixtures.

(upper : acidic ; flocculated in microscopic
and dispersed in macroscopic observation)

(lower : alkaline ; flocculated both in micro-

scopic and macroscopic observation)
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