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PNC TJ1308 92-002

Studies of Long Term Alterlation and Behavior of February, 1992
“Volcanic Glass and Bentonite,

Katsuhito Futakuchi* ,Yuji Sakuramoto **
ABSTRACT

The alteration characteristics of volcanic glass and bentonite are investigated
as a part of the natural analogue study of geological disposal of high-level
radioactive waste,

For the study of volcanic glass, scoria glass samples are collected from two
pyroclastic formations, one is from Fuji volcano and another from Izu-Takatsuka-
yama volcano, which were ejected 285 years ago and 45,000 years ago, respectively,

Additional scoria glass samples are collected from the Miura Group(middle Mio-
cene)to middle Pliocene) and the Kazusa Group {middle Plioceneto middle Pleisto-
cene),

Chemical analyses of pore water in the Fuji-Houei volcanic succession and Izu-
Takatsukayama volcanic succession indicate that they contain calcium bicarbonate
(dissolved component .34 ~0. 663 mea/£)and calicium sulphide or calcium chloride
(dissolved component 1, 01 ~1. 40mea/ £) respectively. Moreover, Si0. contents of
the pore water increase with the burial depth of the samples in the PFuji-Houei
volcanic succession, t

{-ray diffraction analysis of acidic volcanic glass shards from the Miura and
the Kazusa Groups proves the existence of alteration products. This results sup-
port that the paleo-geothermal gradient was about the same as the present one
(about 2,1%C/100m).

For the study of bentonite, a drilling survey and X¥-ray diffraction study were
performed at Murakami clay deposit. A preliminary study was done at Tsuruoka acid
clay deposit and some clay deposits in Simane Prefecture.

The Murakami clay deposit can be divided into the following five zones, based
upon the results of various analyses and dating, These zones, from the intrusive b
ody outward, are;

I. pyrophyllite zone( 1 zene),

I, sericite zone (I zone),

. high-crystallinity montmorillonite zone ( ILzone),

IV. sericite/montmorillonite mixed layer minral zone( IVzone), and
V. low-crystallinity montmorillonite zone( Vzone), )

These alteration zones can be grouped into two according to their origin the
groupe 1 (IV andV zones) is a product of thermal alteration and the groupe 2 (
I, I, and Mzones) is a product of later hydrothermal alteration,

The process of the alteration, which occurred in late Miocene, is assumed to be
folowing order:
the felsic volcanic activity and accumulation of acidic tuff
intrusion of biotite-rhyolite into rhyolite and tuff
formation of IV andVzones by thermal alteration _
asgend%¥g hydrothermal fluid along the boundary between biotite-rhyolite
and tu
formation of I, I, and M zones by hydrothermal alteration

Chemical analysis, X-ray diffraction analysis, and physical properties of clay
and tuff suggest that the hydrothermal fluid which formed pyrophyllite, sericite,
and high-crystallinity montmorillonite were high temperature acidic fruids and
must be derived from the last stage of igneous activity. ) )

At Tsuruoka area, a dolerite dyke intruded into Tsuruoka acid clay deposit are
observed, {-ray diffraction analysis shows that there is no evidence of sericiti-
zation in the clay deposit near.the contact, .

According to several published papers, some clay deposits in Simane Prefecture
are sites worthy os investigation on thermal alteration of montmorillonite,

SESS)

This work performed by Dia Consultants Co. Ltd, under contract with Power Reactor
and Nuclear Fule Development Corporation ) o _
PNC Liaison:Geological Isolation Technology section, Tokai Works(Noriaki Sasaki)
% :Dia Consultants Department of Energy Projects

#%:Dia Consultants Technical Division
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R4 ERRT ) T OB KSR

#® B B B| HSI-I HST—2 HSI—4
SEREREE (n) -1.6 -3.2 6.3
B DR WERIC & B RIRUK
B X H 1991, 11, 29
pH 7.6 1.3 7.5
B4 ng/ 8 | nea/£ | e/ £ | mea/2 | mg/ £ | meq/ 2
Na+ 0.82| 0.12] 1.32| 0.06] 230 0.10
K* .13 0.03| 0.59| 002 094 0.02
Caz* 5.92| 0.30| 3.23 0.16] 4.03] 0.20
Mg 2+ 2.69| 0.22| 131} 011 174 0.14
F e 2t 1.88| 0.07f 1.50| 0.05| 175| 0.06
B4 & v AE 0.74 0. 40 0.52
HCOs - 0.48 0. 40 0.52
S0, .21 002| L1 | o2l 07| o001
ce- 3.1 | 009 17| 005 LT| 0.05
NOs - 71| 011 05| 001| 09| o001
Bd A VAt 0.70 0.38 0.50
Si0: | 32.2 33.0 33.0




#£-5 EHRURDY TORBKOKE SR

# M E B OH-B OH-C OH-B COH-C OH-B (1) OH-B (@| OH-R (8| OH-C OH-C" OH—B OH—(E)’
PEE | WAl | HREO | BRSO | ZEO K B (o BEOM | NN | BEMO | FEOH
BB MRk
EWE |070 |1%7 % 1990, 10, %0 1991, 4 11 1991 4 11 191719 |
Bl 7.3 73 73 75 7.4 7.3 7.3 7.2 7.2 4 7.2
ng/ £ |ne/ 2 g2 [vea/ 0 g2 {mey/ 0 |mg/2 |meq/ 2 |n /2 |mec/ 2 | g2 |me/ 2 g2 oo/ g2 {000/ 2 |ne/ 2 |wew/ 0 (ne/2 |00/ 0 |me 0 |wey
Na* 65| 08 68| 030 6| 03| 56| 02| 87| 0B| 62| 0;| 68| 0| %] 05| 76| 03| 48| 0| se| 0¥
K L23 .0.03 L63; 004f 08 002 105 03| 12| 0.03| 094 002 9| 002 L70| 004 152f 004 100| 003| 19| 005
Ca* 918| 0.46| 973 049 1249| 062 957| 048| 577 02| 55| 0%| 506 05 88| 044) 104 | 052| 52| 0% 208 1u
Mg | 5%| 04| 42| 03| 564| 046| 38| 032| 37| 03| 348) 0] 3.| 0| 44| 0%| 44| a;| 23| 01| 78| a6
Fe* | 348 Q12| 33] 012| 05| 002| 200 o07| 32| 02| L64| 006f 33| ow2| 21| o8| 48| aw| 280! 0| Loo| oo
1 A4 a5t L3 130 L4 114 113 0.92 0.%4 1% 143 078 21
HCO, - | 20 | 036 B3 | 030| %56 | 042 03 | 048] 82| 038|171 | 028|183 ] 030 40| 02| 1401 023|140 | 03] 98 :0. 16
SO 05| 0452 02206 | 0465|146 | 030|166 | 035/ 109 ] 0|89 | 0257 os| B2 | 06| o] oz| 20| 0n
of 69| 0487180 | 051|175 | 049 81| 023|149 ( 042|151 | 043 127 | 036[ 169} 048|179 | 05| 86 | 0.24{ &1 .113
I 425t L7 13 L% 101 115 0.9 0% 1% 142 07 210
Si0. | 614 §.0 %1 2.8 2.9 6 8.1 6.1 6.7 909 L9
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pH:T7. 2
$i0,:11. Omg/ £
3.00 —
<l HSII-2
\ pl:7. 3
400 _
: $i0::33.0 ng/ @
500 B
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meq/ 2
.0 0.8 0.6 0.4 0.2 ¢

'80.7.20

"90. [0. 30

9L 41

"91.7. 19

O H — I3°

mea/ 2

0.2 0.4 0.6 0.8 LO

T

pl:7.6

5i02:63. 4ug/ £

pll:7.3

8i0.:28. img/ £

n

-3 (1) BELURTY 7TORBYKO~FH YA ¥ 5 4 OB )

pH:7.4

53i0,:90. 9mg/ ¢

pll:7. 4

5102:90. 9mg/ ¢

2

pH:7.3

5102:73.6 mg/ £

{3

pH:7.3

{1 ~3F—FE gk
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Na + K cl
Ca HCO3
Mg S04



OH—C'
meq/ £ meq/ 2
.0 0.8 0.6 0.4 0.2 0 0.2 0.4 0.6 0.8 L0

i T | ] T T 1 T ) 1
pH:7.3
"90.7.20 <
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OH—C"'"
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'9%.4. 11 <
§i02:69. Ing/ ¢ $i02:66. Tmg/ £
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