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Studies of Long Term Alterlation and Behavior of  PNC 2J1308 92-002
© " ~“Volcanic Glass and Bentonite. February, 1992

Katsuhito Putakuchi* , 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 [zu-
Takatsukayama volcanic succession indicate that they contain calcium bicarbopate
(dissolved component 0.34 ~0,663 meq/£)and calicium sulphide or calcium chloride
(dissolved component 1,01 ~1. 40mea/ £) respectively, Moreover, Silz contents of
the pore water increase with the burial depth of the samples in the Fuji-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 2.1C/100m). .

For the study of bentonite, a drilling survey and ¥-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(I zone),

I. sericite zone{I zone),

I. high-crystallinity montmorillonite zone ( Ilzone),

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

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 Mzones 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, X-ray diffraction analysis shows that there is no evidence of sericiti-
zation in the clay deposit near, the contact, o

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 )
FNC 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
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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
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#£-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 |
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