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COMMERTTAL PROPRIETARY

Studies of Long Term Alterlation and Behavior of PNC ZJ1308 93-002
Volcanic Glass and Bentonite, February, 1993

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 Fuji
volcano , which were ejected 285 years ago .

Additionally, groundwater samples are collected from the wells in Mobara gas
field, which penetrated Miura Group(middle Miocene to middie Pliocene) and the

Kazusa Group (middle Pliocene to middle Pleistocene),

Chemical analyses of pore water in the Fuji-Houei volcanic succession indicate
that they contain calcium bicarbonate(dissolved component (. 40~0.80mea/ 2).
Moreover, Si0z contents of the pore water increase with the burial depth of the
samples in the Fuji-Houei volcanic succession,

Chemical and isotopic analysis of groudwater from the Mobara gas field indicate
that the groundwater is typical connate marine water,

For the study of bentonite, fundamental properties of clay and tuff from Mura-
kami clay deposit were analyzed, A preliminary study was done at Qoda bentonite
deposit 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
body outward, are;
pyrophyllite zone(I zone),
sericite zone{I zone),
high-crystallinity montmorillonite zone ( Ilzone),
sericite/montmorillonite mixed layer minral zone( IVzone), and
low-crystallinity montmorillonite zone( V zone),

These alteration zones can be grouped into two according to their origin, The
group 1 ( IV andV zones) is a product of thermal alteration and the group 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
following 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%gg hydrothermal fluid along the boundary between biotite-rhyolite
and tu
formation of 1, I, and MMzones by hydrothermal alteration

Results of physical and Chemical analysis of clay and tuff are used to compare
with those of buffer materials,

At Ooda area, a andesite dyke intruded into Qoda clay deposit are observed,
X-ray diffraction analysis shows that there is no evidence of sericitization in
the clay deposit near the contact,

<=HR~
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This work performed by Dia Consultants Co, Ltd, under contract with Power Reactor
and Nuclear Fule Development Corporation

PNC Liaison:Geological Isolation Technology section, Tokai Works(Noriaki Sasaki)
% :Dia Consultants Department of Energy Projects

#x:Dia Consultants Technical Division
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® B & 5| HSI-I HSI-2 HSII-3 HSTI—4 HSTI—2 HSI—3 HSTI—4
EREVEEE () -1.9 2.5 -3.8 6.0 2.5 -3.8 -6.0
HrlofEE TR X ARTRK
o OE A 1992, 5, 8 | 1992, 8, 7
pH 7.9 7.4 7.3 7.4 6.8 7.2 7.7
ng/ £ |mea/ 8 |ng/ £ |mew/ £ |ng/ £ |meq/ £ |mg/ £ |med/ £ |mg/ £ | meqd/ £ g/ £ |mea/ £ | mg/ £ | meq/ £
Na* 1971 0.09| L17| 0.05| 1.05| 005 203| 009| 256| 011| 3.94| 017 437| 0.19
K* 0.45| 0.01| 0.48| o0.01] 07l 002| o073 002 078 002; L1il| 003| L16| 0.03
Ca? 553| 0.98] 460| 0.23| 3.94| 0.20| 3.66| 018| 45| 023 579 029 825 0.41
Mg™ 150( 012) ld42f 012 187 o11| 122) 010) 1384] 011] 200 0.16| 1.35{ 0.11
Fe? 0.65| 002! 090| 0.03| 0.67| 0.02| 096} 003 88| 012 834| 011 165 0.06
B A AET 0. 52 0. 44 0. 40 0.42 0. 59 0.76 0. 80
HCO, - 0.43 0. 28 0. 25 0.33 0. 20 0.83 0,55
S Q4% 28 | 008/ 821 007 84| 007 21| 004| 48| 010 458| 010| 233| 005
Ce- o5 | 007 1.5 | o004 25| oo07| 28| 006 801 0.08{ 268| 008 234 O0.07
NOQs - o8 | 005 45| 007 32| 005| 83| 005 10.7 | 017| 168 | 0.26| 2.35| O0.04
A A4 a8t 0. 61 0.46 0. 44 0,48 0. 55 0.76 0.72
Si0; 33.9 33, 3 36, 0 33.2 41,1 46, 6 39, 6
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F— 4 EEH AEORTFROKE R

H oM E S No.78 | toos | Mi29 si-2 | H-103 U-49 MRH-3 | W10
BiTEI& AEHEIRERER BAERR AT RS HAR ARG
#® IR B 1992, 7.7 1992, 7. 8 1992, 7,9
. BKIRE (6L~ m) 960~1202 895~1301 1030~1302 TIT~1140 489~1335 T00~1501 1058~~1801 517~949
& B’ e 20.5 21.1 23.5 24,4 24,1 26. 4 28,3 26,7
& iR CCY 27.8 28.6 2.5 24.0 29.3 3.3 4.5 24.9
BRUZMBE (nS/cn25°C) 477 £2.9 47.9 36.4 45.5 49.7 45.9 46,6
pH 7.86 1.79 7.65 7.94 7.50 7.81 7.54 7.74
ORP (m\) * -256 -240 -232 -279 ~285 =271 -263 ~258
ng/ ¢ |mea/2 Yng/ & |meq/ 2 |vg/ £ |mea/ £ |vg/ £ |mea/ £ |mg/ £ {mea/ € |og/ L |meq/£ |mg/ £ | med/£ | mg/ € | meq/ £
Na* 10700 1 465 10400 | 452 9870 | 429 7410 | 322 10200 | 443 10600 | 461 9460 | 411 03907 408
K* 3020 17,2 2960 75. 7 2960 ™7 2120 54, 2 3030 71.5 3140 80.3 3080 78.8 2760 | 70,6
Ca®™ 220 11.4 210 10.9| " 221) 1190 1451 T.24 236 | 1.8 2311 1L.5 210 10.5 174 | 8.68
Mg?* 315 25.9 339 27.9 312 5.7 223 18.4 351 28,9 358 29.5 316 26.0 362 29.8
Fe? 0. 98 0.04 2.25 0.08 1.84 0.07 0. 86 0.03 2.02 0. 07 0.91 0.03 1.52 0.05 1.89 0.07
Fe?® 0.45] ©0.02| 0.41] 002 0.65| 0.03| 0.36| 0.02| 0.40| 0,02y 0.47| 0.03] 0.45| 0.02] 0.36| 0.02
R T - |s70.56| - |966.80| -~ |B41.50| - [401.89| -— 66l.29fy - |5082.36| — |526.37| -— |51N.17
HCO; - 903 | 14.8 95| 16.3 9341 15.3 9701 15.9 9281 15.2| 1120} 18.5( 1007} 16.5 897 14.7
SQ.2 o9 0.46| 17.7| 0.37| 20.2| 0.42] 20.6| 0.43| 23.0| 0.48| 247| 051 2841 0.59] 19.8] 0.4i
ce- 18800 530 18300 544 | 18400 519 | 13500 381 | 19000 536 | 19500 850 | 17600 4961 17300 488
I- 131 1.03 128 1.0l 136 1.07 83.7 0. 66 100 0.79 120 0.95 109 0. 86 111 0. 87
Br- 1361 L.70 134 | 1.68 1291 1.61| 95.8| 1.20 128 | 1.80 128 1.60 119 149 122 1.53
HBO,* 68.61 2.30| 7L.9| 2.41| 630 2.11| 509} 70| 658 2.20f T747| 2.50; 53.6| L180| 53.6| 1.80
g2 <2 . | <0.2 <0.2 <{.2 <{.2 <0.2 <0.2 <02
A et - 550. 29 - 565. 16 - 539.51 - 400. 89 - 556. 26 - 574. 06 - 517.24 - o07. 31
S$i0: 70 - 73 - 64 - B4 - 68 - T4 - 81 - 61 -
6D (%) -0.4 1.9 B.7 -0.8 0.1 1.2 -1.5 -3.2
680 (%) ~1.93 -1.90 -1. 94 -2.81 -1. 94 -1.61 -2.26 -2.53
TOC B2 - 67 - 63 - 100 - 58 - 11 - 68 - 69 -
73R 104 - 123 - 76 - T4 - a1 - 66 - 102 - 47 -
TILHER 75 - 14 - 71 - 178 - 57 - 70 - 80 - 66 -
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