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ABSTRACT : The mineralogical, physicochemical and thermal properties of the Myogi bentonite
occurring in Japan were measured. A adsorption properties of U, Th, Ce and Eu ions on the Myogi
bentonite were also investigated in different solution concentrations and pH conditions. The Myogi
bentonite showed a strong alkaline character (pH 10.4), very high swelling, viscosity property and
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CEC, and a slow flocculation behavior due to the strong hydrophilic property. By the thermal analysis,
the dehydroxylation of crystal water in bulk and clay fractions of the Myogi bentonite occur at 591°C
and 658 T, respectively. The adsorption experiments of ions such as U, Th, Ce and Eu were conducted
for 0.2 g bentonites with 20 mL solutions of various concentrations and different pH conditions with
pH 3, 5,7, 9, and 11. As a result, the Myogi bentonite showed excellent adsorption capacities for Ce,
Th and Eu ions, whereas U ion showed very low adsorption capacity. Generally, Ce, Th and Eu ions
showed the similar adsorption properties for the different concentrated solutions and pH conditions.
These adsorption properties seem to be affected by the formation of various forms of chemical species
and precipitation as well as ionic exchange reaction and surface adsorptions on smectite. Some
associated zeolite minerals perhaps have some effects on the adsorption of U, Th, Ce and Eu on

Myogi bentonite.

Key words : Bentonite, Na-type, adsorption, physicochemical properties, thermal properties, interlayer
cation exchange reaction, surface adsorption, U, Th, Ce, Eu
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Fig. 1. X-ray diffraction patterns of bulk sample and clay

fraction of Myogi bentonite.
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Table 1. Quantitative mineral constituents of Myogi bentonite

Mineral constituents

Sample name

Mont Q Al K-Feld Clinop Cris Kao Cal Dol
bulk 63.1 0.4 9.5 12.1 14.9 - - - -
clay 59.0 0.2 13.7 17.9 - - - -

Mont: Montmorillonite; Q: Quartz; Al: Albite; K-Feld: K-Feldspar; Clinop: Clinoptilolite.

Table 2. Chemical compositions of Myogi bentonite

Oxides (wt.%)

Sample type -
Si02 A1203 *F6203 Ca0 MgO KzO NazO TlOz MnO P205 Ig. loss
bulk 6130 1744 6.44 1.39 2.60 0.84 3.32 0.86 0.01 0.15 5.96
clay 6144 18.11 5.60 1.00 3.38 0.65 2.36 1.07 0.03 0.07 5.93

* Total Fe as FexOs.
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Table 3. Physicochemical properties of Myogi bentonite

Sample H Swelling Viscosity Adsorbed CEC Surface area
type P (mL/2 g) (mPa - s) MB (%) (cmol/kg) (m%g)
bulk 10.4 17.5 71 - 546
clay 9.6 24.8 - 114 583
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Fig. 2. pH, swelling, surface area and turbidity of Myogi bentonite.
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Fig. 3. DTA and TGA curves of bulk sample and
clay fraction from Myogi bentonite.
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Fig. 4. Diagrams showing sorption capacity of Ce, Eu, Th and U solutions (100 ppm)

by clay fraction of Myogi bentonite.
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Table 4. The original pH of Ce, Eu, Th and U 40 ppm solutions and reacted samples by mixing of pH

control solutions (NaOH and HCI)

Element Ce Eu Th U
pH of Initial 40 ppm solution 2.8 2.0 1.9 2.0
pH of control 40 ppm solution 3 5 7 9 11|3 5 7 9 11|13 5 7 9 13 5 7 9 11

pH of reacted samples

6.8 7.1 7.6 82 94
(clay +pH control solution) 87 ?

64 6.7 7.0 78 99

63 8.0 7.6 84 95|74 74 75 7.6 9.1

2} 171°C 9k 181 Colth1d 3)
ARF 37t dojvke &
droxylation)o] ¥ojU= ,_E%
658CE YehiiH, e
2ol AREE NFT. 2 S48
o] dojub= 25sb ABA A2ol A 591T
2 Oa 9oy JEYR A8V} 658TE UE
e ALE Hol Hy] WHEYUCEE 650T ~
700C oA shtel 4 FaE e BN
% (mormal-type) WELFo|Eo] itk ol 4%
A ZFolA Siol ulgt Al o] 9] X|gFo] AL
2% o1de 34Ymomaltype)s] BFFNE
Roldz gaA 9)rkSchultz, 1969). —18)1 &
+EE7) e o3 AL 8HA| 29 Ale]Lo]
Fex|83h 4u7] 29 Siol22] AL 2e] 7213
Ao 2 A= tHGrim and Kulbicki, 1961; Grim,
1968).

27) WEYES) Ce, Eu, Th U §459e

A HeE Ce > Th > Eu > U £& Vel z,

el Aol Qo W F 14z oo
to] A dojitn AJzko] Zh’:“’ﬂ up} o}
-F{-zlzs]- 3‘7{1-01:)\1-0 E_o]g}(_j_al 4)
2 A2 FHsEIolEY B
& F doy o] AolA ‘1’2}5]

Azpastel he 2

£ 9] 3134 Wl 7]

mYziole
471812 8(dehy-
7zt 591 9}
ES

JN'

e T

ox
N

i
_41

Wﬁim$9mm
ofd
m{n

i o rir

-“Q-Wi

=g
o I
LE
dor T
£ g

(2" 5). Pb, Cu, Cd 2 Zn2] #l
I Goleld E&deA Bt
v A Tr*}ﬁ}‘ﬂ ol %

&9 7k
o ACRBESG A7), 2000). G}
glo] WE Ced] HE UrOlE F2e g
o} FARHA YEhdTh pH 3, 5¢ A%

o 1l

=)

270X FHE0] oL ol AL EedE
Fhreol e FeEYRego|ES TG
7k} o]2E0] At s geHol YA
93 345 2 AL el Aok

Cet 22 BEE A4 Eud t7]23
%Qﬂoﬂﬂi i A FHel B oleos

2 EAUT EF o] 2WAEL 098 AoZA
BERIEZU0|EY 7 o] 249 Nadt o] AE
o frArgte.ZH BT} GoldtA o] L dyhg-o]
ZeE & AL Aotk T2y pH 658 &4
Z702 Z4E EuOH'9 2& #HEo| FA5
of F&&c] AM3 Z&d A 20 F43 @
Lt g9%d) S350 Y& SO 9 HCOy ¢

E =
=

o 1S

N 4»

e Lol 93k By ¥ wHJeong ef al.,
1996; Jeong et al., 1998)7} Yo}, B Htof A
& golgol ti #4% 2431 o} Foleo]

FHAT vAe %S &

SEREEEE

The 2E 89l pHelA 99% 1*‘4 &

B
488 HAHIY 5). ol o WLEHE S
AE4e) FAE eI, Qades i b ol
9] Fgolore Th* o]eygez Fa ZAsh)

pHZE S7hel Wt Thepae] mE FE s

ol o3 4atalEE<el Th(OH),™, Th(OH);,
Th(OH): 5©I wﬂoi 3¢ wsdicn ®Ba

Hol Yrh@ASF <, 2000). 12 B A A

= o]#3 oJgko] AN A L=t}
UL pH 3~59] ZAAAM= 1:]-/\ g;-

£ vEhliy, pH 5 o] 3elMEH &

7t FEBAA Yebdh ol pH 5 o]}

He mrdailo)Ee Z7bd oks}7

Na'# U0, °¥°]iﬁ:?}lﬂ&goﬂ o8 B3

573
¢

& 5
g9 7+a
o

=

=
il
2¢4d

=l

AwE Aoz FZHAch 12} pH 5 Ol*o*oﬂ/ﬂ
TEit 8 %4 $ohd Fol Haprt w2

2
§ Sgld o) 2UOSHN A AT} Be AR
& ZE(UO,OHHE nHHHo] o]Limgho] 71—_}_5}.

3, A} &g FEL FAse TS

— 191 —



FU4 - Y8 - 49N

//
4 A/A’
:; 80 —
£ N
3 60 Ce A
E
m =
=
2 4
2
9 e
(7]
T
< 20
i T ]
2040 80100 200 400
Solution conc.(ppm)
100 —
= 80
E
.
3
g 60 \
S E \\
s Th ~a
40
>y
S A
T
< 20
E I B T ]
2040 80100 200 400

Solution conc.(ppm)

-
=3
S

i

>

/

g A
ol
o
3 60
£
c b Eu
2 4
S w4
e
g
B
< 29
L T |
2040 80100 200 400

Solution cone.{ppm)

100 -
80 X// u

g

g

3 0

13

m =

=

§

3 L
s .

kel

< 20 ™~

\A\a

T T ] — 1
2040 80100 200 400
Solution conc.(ppm)

1
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100, 200 and 400 ppm concentrations by clay fraction of Myogi bentonite.
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