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Investigation on mineral resources for buffer Materials*

The Mining and Metallurgical Institute of Japan

Abstract

The buffer packed arcund the canisters of high-level radioactive waste
disposal plays an important role in the multibarrier system to prevent the
migration of radioactive nuclides from the site of repository to the
environment of human life. Therefore, wvarious physical and chemical pro-
perties are demanded to the buffer materials and some kinds of minerals ox
a mixture of minerals seem to meet these demands. In order to provide such
materials economically in the performance of disposal, it is mecessary to
assess in advance the mineral resources suitable for such a purpose.
Geological and mineralogical data; type, mode of occurrence and distribu~
tion of ore deposits; production and use of clay minerals, zeolites and
other minerals, have been searched on the published literature. It is
proposed that minerals such as silica, zeolites, kaoline, bentonite (mon-
tmorillonite), sericite, pyrophyllite, serpentine and talc, vermiculite,
Mg~chlorite, and paligorskite and sepiolite, are possible for this purpose.
Besides the description of these minerals and deposits, the exrystallogra-
phic, physical and chemical properties of minerals which have an intimate
relation with the activity of buffer materials, are briefly summarized. A
principle at the preparation of data base of clay and zeolite resources is

alsoc presented.

* Work performed by The Mining and Metallurgical Institute of Japan under

contract, with Power Reactor and Nuclear Fuel Development Corporatiom,
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Table 2—1 #itgrionm?d

(Group
‘If‘ayir (x=charge per Subgroup Species*
e formula unit) :
1:1 Kaolinite~serpentine Kaolinite Kaolinite. dickite, halloysite
z~0 Serpentine Chrysotile, lizardite, amesite
Pyrophyllite-talc Pyrophyllite Pyrophyilite
E Talc Tale
Smectite Dioctahedral smacrite Montmorillonite, beidellite
x~0}.2-0.6 Trioctahedral smectite Saponite, hectorite, sauconite
Vermiculite Dioctahedral vermiculite Dioctahedral vermiculite
2:1 . x~0.6-0.9 Trioctahedral vermiculite Trioctahedral vermiculite
Micai} Dioctahedral mica Muscovite, paragonite
x~1 Trioctahedral mica Phlogopite, biotite, lepidolite
Brittle mica Dioctahedral brittle mica Margarite
z~2 Trioctahedral brittle mica Clintonite, anandite
" Chlorite Digctahedral chlorite Donbassite
x variable Di.trioctahedral chlorite Cookeite. sudoite
Trioctahedral chlorite Clinochlore. chamosite, nimite

* Oniy a few examples are given.

# The status of illite (or hydromica), sericite. ete. must be left open at present, because
it is not clear whether or at what level they would enter the Table: many materi-
als so designatd may be interstratified.
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Table 2 — 3  EBEAIEHEMOREHIFHIRO ©— 7 B

N; Ng X
rd - b P 100~200 | ’ 900~1000 1
RE¥HF{ b | 100~200 L 800~1000 1
PR TS 100~200 | E 500~600 1 | 900~1000
FEIN-PEFH 100~200 | 500~6001 | 900~10001
zveyord b |100~200]  200~300} | 700} | 900~1000(S)
s¥herd b 100~2000  200~3001 | 400~5001 | 900~1000(S)
$RFL b | 100~2001 ©  200~300. 800 |
P—2FaF4 b 100~2001  200~3000 { 906~1000(5)
€¥AZ4T | 100~200] : 30015001 | 800~ 900(S)
FEHEART L b 100~200)  200~300} | 350~650] | 800~1000(S)
WEU(AL di) | 100~200]  200~300) | 500~800L 200(5)
s wo~z00l . - 550~600 | 950(S)
w3 FHq4 b 100-~2001 600 | | 900~1000(S)
EEE-F AR P . 600~800 |
i1 : 900~ 1000 |
FyFIF4E : 600~7001 | 800~ 900t -
BRE (Mg DS 1) 600~700 | | 800~ 900(S)
Fiwhd b _ _ | 600~700 | 900~1000 |
F+254 ¢ ‘ " [ 600~7001 | 900~1000 1
AAYFL b 500~6001 | on0~1000 1

ﬁr:}'uiﬁg("c)&m L., luEse—7, | umﬂu—: 7, SIS gmmz -2 (B e, Th
Z3|&E2> N THIBARBY —2), F—FIRLOFRTCHLSRA LD, 33 LU Mackenzie
(1957, b, W97 ORELEICRENTVD bNERAL L. 2534, ZOV-70RRIER
LABFEICLIBPORDAHD LMD <2 THS. RLALBEO LAY, BHOLHE, B
HODERBHAORILETHD, ToTERE EFRIKSSATEES 10°CTh, —MIL10
~15°C OEICH S, RENITHPE SV bDOThS,

Table 2 —'4 HH8M410Ca —Ca® TR RED

¥ O£ £ 9 FUEEIBMERY
. . - o GG
e 0 e+ 4+ {(Volclay MNo. 2, Wyoming)|~ - <1.
A4¥3 4+ . (Putnam clay) ' ]
‘B4 Y4 (English china clay) . <1,
4 # ~m £ 4 1 (Indianite, Indisna S
154 % a . ) . L&~2

Y02, Ca ﬂafﬁvfai

Table 2— 5 *ﬂ?ﬂ:ﬁi@ﬁ@lﬁﬁ{ + /5&@@!16)

_ ‘(meq,/100g )
. . = CEC | & . % . CEC
I 15[ 4740 10~40

£ gme 444 F2H05~101 vEpargt 80~150

. . ~EdrLr AHOIW~I0 | A=tk T4 b 100~150-
L. REFFAE - - 90~30 | BHEE . 10~40
LTRSS o b } i .

Table2 —6 21 BEHEEMOCS T

moml  Cem M 8 (emle )

2 VF [ EFF [~ra [<vF pimix
PSPV I VIS AP

K .| 132 123 107 | 132 212
" Na | 242 252 254 246 254
Ca 198 180 200 200 246




Table2 —7 MADEAT4 Mckd 184 4 OZHmAOHE

s jaescw  o®m | | - | & K
ultramarine Csr NH,*, Rb+ Lir, Na*, Tl | Nat, Ag™
analcite Car Li+ Rut, H+ Na*, K'+*NH*
mordenite Lir K+ MeNH+ | TI*, Ag* -
Rt Nat, NH,,
chabazite Li+, Cgt = . Ht Na¥t, K+ .
MeNH,* NH,* Ag*
faujasite NEg, NMe + NH,Me,* I+, NH*, Na+, K+
NHMe,* NH,Me*t Rb+, Cst, T+, Apt

Table2 —8 = Al {LA4nic X 3ST Ok (pH10) *Y

P e e — —
R L5 4N KL 0 S = 4 #A Y F AR
! 3
I Z FE I 4 350° Jedn 2k | 350° J: I 24 380°
(hr) (0.250) | (0.258) | 0.280) | €0.250) | 0.175) | (©.25¢) | (0.2467%)
1 79.3 2.4 97.2 2. 44 99.8 17.3 24.2
4 86.0 46.4 9.0 4.40 99.9 38,2 -
24 | 96 49.4 9.5 3.44 99.9 46.4 24.0

* 4 x107MSr £A4r 25ml 0 0. 1MNaNOs #ilk

Table2 -9 B#H L4 ™Cs Dgey (%)™

454 | CHagy A ran| FUEY T Isaasatfwasan
IN-NaOAc | 1hr 12,5 36,5 75,1 85.8 35,4 255
T ] 24 hr 6.4 24.0 83.4 90.3 20,9 6.9
IN-HNO, ) 1hr 25.1 51.6 8.5 aes | 211 75. 4
WM } 24 hr 25.5 83.6 11.0 4.8 17.1 93.0 -
P m 31.5 107. 6 94. 4 105. 1 a1 | 1049
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Table 3—1

1 2 3 4 5

Si0, 96.79 9325 9207 8777 9000
S0l.8i0, 9195 8811 9480 79.86
TiOy - 013 092 .n.d..
TALOg | 108 ' 337 157 182
094 : :
Fe,0; 0.02 104 093 020
MgO tr 025 029 008 ir
Ca0 tr 0.86 029 030 040
Ma20 002 013 tr
K,0 0.02 050 tr
kD *8 % 3
H,0" 122 389 | 218 327 795
H,0~ 0.92 474
s 0.72 006"
Total 10007 9991 9964 10037

(FE «1 MEHEEHNS, =2 lg loss, *3 8§05
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2. BiEEEA /MK Q97D
3. HREFEN IAEER (1983)
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5. BB+ AT - #H (1953)
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M OE 5 A 12091 8227 9,59 17
B % @ 6255 | - . 1520 1,840
=) " il 36 | = 110
7 # M 20314 | - 33768 30128
i i i 79123 | 84103 76065
r o f A 20956 | - 56711 | 68615
+ =2 A 1,068 Co4713 |- 831

& K 163380 | 235128.| 227166
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. mol, maol. ‘moil.
wt. % prop. wt. % prop. wt. 88 prop.
Si0, 65.17 1.080 66.68 1.110 67.08 0.116
TiQ, 0.16 0.002 0.16 0,002 0.26 0,003
Al;O; 13.38 0.131 11.30 0.110 12.00 0.118
Fe, Oy 1.06 - 0.007 - 0.8% 0.006 0.68 0.004
-MnO non. - tr. —  non. —
MgO 0.53 0.013 1.14 0.028 0.80 0.020
CaQ -3.22 0.057 '1.86 0.033 0.80 0.014
K,0 2,82 0,030 4.25 0.045 3.21 0.033
Na,O 1.62 0.026 0.43 0.007 2,14 0.035

H,O(+) 6.48 0.360 - -9.48 0.526 8.21 0.456
H,O(—) 4.95 0.275 4.53 0.251 5.60 0.311

Total 99. 39 100.72 100. 74

Tabled —3 47 v G D630 @

2] B . R 3 ® | T =
wt. % mol, prop. wt. % mol. prop. wt. % mol. prop. wt. % mol. prop.
510, 64. 28 1070 67.72 1.277 . 62.65 1.043 66.29  1.103
TiOQ, tr. — — — . 0.17 . 0.002 0.23 0. 003
A0, 13.99 0.137 15.07 ° 0.148 14.23 0. 140 11,93 0.117
FeyOq 0.23 0. 00L 1.43 0.010 0.43 0,003 2.02 0.013
MnQ non. — - — nomn. — tr. -_
MgQ 0.13 0.003 2.04 0.051 0.40 0. 010 0.24 0.006
Ca0 2.93  0.045 141 0.0 2,44 0.044 2.47  0.044
Na,0 2.55 0.041 1.15 0.019 1.30 0.021 1.46 0. 024
K0 0. 56 0.006 .0.15 0.002 . 1.73 0.018 0.98 0.010
HO(+) 7.83 0.435 10.82 0. 601 7.19 0.399 7.33 0.407
H:0(—) 7.16 0.397 : ‘ 9.59 0.532 6.56 0.364

Total 99. 66 99.79 100.13 99.51
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TH, EORAETHSHAMEEERTS L, RERSAZTEIEEOREANSZ0T,
BH 5 U 1200 ~ 1400 CTHKR LI b D DBEH L LTHVSATN B,
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PEBNTE &Ik, A4 vEBLRETETEARBENODT, ROBAIK, »
o, BOEVWEMIChl - TRAS TV 3, £/, REEKCREEDOH A4 ) v B +5E
BABLTED, TALREBRSEEAR L4~ BRCEESATL 3,

BHECEGBA4 Y YARLOBREEHRBON T YAERB L, BEEHEREE LT
HIZ1960FERFEEI Mo, BERIEHE L, L L, HROEERREB LA LEETTHD
(Table5 —2) , YHROREEE LT, MAREHMAKERE L ICEML 7, Tables —
TIRRT LS, 1982FKME LT, HROHA ) VEER (Table5 —2) © 3 &
CIHLBFTBH6 T DA A Y v, ERTAYH, BE, 75 9U0hoBASATH S,
HA Y Y O AKERE 1975 E0 58 %45 1982 Ficid UBICHA T B,

LOESHRRTT, kb SRIERAOBER H 4 Y v EMHEEM T SIS — 5
A TAH - RERKLORRBASEBLoo55C L3, B (1078) ok BikM
KBS NED TH B, HEHEREBORNRRY AT 5 EROA, KR LHHLRE
PERNETHERSNEAERRAS D EEbEEEALL,

MACKBCRELALETREAR cTCLE, YEPUEZABLELTS, SRichr
BEBUE LN D, $7c, RAMEROTHAMOAN 5, RLTLE L1nC & THEL,
FREROBHNZRT 5—FT, HREADLD S oNh - ERS L OEHFE %R
PBCEDNEETHS S, PlAlE, TOBVABREORKICEHECERS AT LOR
BIco VT, MO LI A 54 5 B OBIRALETH 55, £, {LLER
 ECHFMEOBADHE LS > TV ARNERET HMC-OTH, BRICH L THR
SNTWHLRITULLSBLOTHEAD, X5, 4 ) vEEMEhBEOHBEICOWT S, T
PEMYREEOBEEE L THE TS Lic Ly, FLORMMEL0 5B bRET
55, | |

DAV YEMBLOA A VERTR, RECENE S, HED D\ LB T O
BEHTTHRENG L0, ABMICROEABSATE M TEEO—>TH 5, COC
L, OB TFERICHNTHEREFRREINB O E2B®E 5085, #ic, —EEE EE
Lthh &, FRICHBERBEEML LAV L2 bB%T 2, HFOLTH, Fkd,
BADLODAL ) YELORBIEIZ ZREIIB VY, LB ER s
BT BREDS B,

5l A X [
BRAHALZ (1966) @ [THitE~YF7 w2 (HEBLF248) , 4.2 2_., 177, By,
Fujii,N, (1968) : Geological Survey of Japan Report,no. 230, 54p.




BEHEZ (1969) 153y o %, 4, 992

BEF4CZ (1970) : HUEME, 76, 623

BT (1978) iM%, 18 90

BHEZ (1984) : MESENEEEEHESE (HMSER) |, 1, WEEER.

Fujii, N., Igarashi, T. and Togashi, Y. (1976) : Distribution Map of
Kaolin, Pyrophyllte and Seéricite Clay Deposits of Japan. 1:2000,000
Map Series no.'17— 1, Geological Survey of Japan.

Grim, R.E. (1968) : Clay Mineralogy, Mc Graw-Hill Book Co., 596p.
MacEwan, D M. C. and Wilson, M. J. (1980) :Crystal Structures of Clay
Minerals and Their X -ray Identification (Brindley, G. W._and Brown, G.

‘eds), Chap. 3, 197, Mineralogical Society, London.

HE @ HER— Eﬁj’ﬂﬂﬁ ART&8E - HPEd - RFIEX (1958) : EhteEzo
FIA) CREBA - S£FA—F , £33, 204 HMEEHE.

- Nagasawa,K. (1976) : Proc.of the 7th Symposium on Genesis of Kaolin,
Tokyo, 1976, 32 o | |

Nagasawa, K (1978) :Clays and Cl-éy Minerals (Sudo, T. and Shimdda, S.
eds), Chap. 5 189 Kodansha-Elsevier.

Nagasawa, K, Takesi,H, Fujii ,N.. and Hachisuka, E. .(1969) :The Clays of
Japan (I wao, S. ed.), 1. I.,‘ 17, Geolugical SurVey of Japan.

R TERIARN (1967) B TRABAHE, no. 10, 37 p.

- HBREH (1974) R LEEYYE, 498 p, HiEIE.

CHP R-BEE=- RS ) (1963) C B, 7L 187.

Togashi, Y. (1976) : Geology of Seto, Shokozan and Itaya Kaolin
diposits.— A guide to the field investigation, thé 7th Symposium on

" Genesis of Kaolin, Tokyo, 1976, 16 | |

B (1977) (ELHME, 27, 263 : .

EREM - EHRRE - LB - B8 B (1084)  MRERNEREAERSS (B
SSEER ), 49, MEMEE,



Table6 -1 B&XEOHAY yEihtToBERAIK LS 48
& T (ERL) 1€ % g H | IEEmgs| Tz | KkcoEss
ETEEE (5 . _ Fireclay
H | #EHL Eﬁf?gjf%%ﬁg ?zﬁf)@ﬂ AAXVFA P ik (]:"‘Il.int clay)
i‘fﬁ:j- E=) [ =g
E g£78L %fh:g%g%‘?@?ﬁ% it %;j" VA % itk 47 Fireclay
‘ : : B T T AR vz U4k @ﬂkﬁpgﬁﬁ
nk gt | EOCTEECEUTR | g | ZTVFML S {7+ 5% | Ball-clay
.o % atris - ALY FA b P 25 Kaolin
+ ZEEE wuxﬁ;%.ﬂﬁ#f—éiﬁo it |57 x k4 | (China clay)
CLBERS gAY b ‘
%ifg’?ﬂﬁfi ”’fﬁfﬁﬁ’ﬂi‘, 3 Ll omae ZUxbNF | Ek# | Halloysite
ez = Y
EEE AT . | Raolin
Bk ; ’:%;y_'f %9%}%% (China clay)
E&L‘Cﬁ%u—hd’: %"—EE ??Z._U'j—’f l“ md. K I‘
A o4V ¥ | 8Bk akﬁf: Sh3EE | BLEEE | - ~odvAa %M? z4 (é}?ulf; clay)
DAY S EhEL ko A
GIREE | ~od 34 b | - FEREES | Halloysite

(H (1978) itk b

Table5— 2 HHIEOSEM - Lﬁsumu VEMERER (RH5~51E) @

(B f72L, BRNERARSTES 08

(+¥)

Sy *mif;i éﬁ*&i E:ﬁt*&i cowiis | 2402 | i Eﬁ"ﬁﬁ%$ ﬁssﬁg

WARIBSEE 3t | 414,196 | 819422 | 313467 | 565100 | 228255 | 2340440 100

» 56+ » | 412586 | 796031 | 247,002 | 464773 | 210858 | 2131250 91

# 51e | 379491 | 734401 | 207110 | 456858 | 197346 | 19752061 1000 84

SEEA L we | @ | aim | ein | aww | aoew

i # i 11987 11987 06
# F 54848 54848 28
NITR 68298 | 68298 35
w0 B 10 767 83 20 60 940 00
i A 33842 33842 17
R % 11567 11567 0.6
B | 234494 | 458044 5575 | 2048 | 700161 354
¥ @ | 111242 | 209671 | 140074 | 451074 912059 | 462
= @ | 25893 | 48940 191 75024 38
% B 86 | 2297 2383 01
# B 7766 | 14682 22448 11
5 M@ 2529 2529 0.1
5 | 12105 60 | 12165 06
E B 31066 | 31066 16
x & 11062 | 11062 0.6
B R & 24827 | 24827 13
(DRSS £ 3)



Table 5—-3 A4 ) »E¥i+ o AAk (MWISTE) %)
Wk # & TOWML | mAY v
| AREIRE | HEwd | BEKEED ‘
& m © A 0.3 55 ,_ ,

= | Bk B A 29.4 5.5 g4 - | 329 10.4°
V=8 - F52 0.2 1.4
Mlex v B L . 5.1
| BB A 2 1.5 7082 82.3" 2.6 7.9
PR AR 281 21.8 7.6 445 0.5
Wlm = m| o . 20.9
= n A 0.7 0.6 14
|moo& om . | ' 37.4

Ble # = 0.7 .. 0.5 , 0.4
z o f A 9.5 1.4 0.7 7.9 15.0

+ & A 1.7 0.4 108
it 1002 100.0° 100.1 99.9 100.0

WFSTER IR CAFMEEEATRETR R £

GE1) itk E L THROATHS 3GED 55, BEELOAKDE O8I D0 TEHE,
(E2) EaRic by 3E s LToRRL ST,

FREAKREAA 'l‘/’E*éii@“[h"‘%”%ﬂﬁE

‘ Table 5 — 4
B B | e e # o # *
B |#  hES. e | sl s | Beee |2 Fim . F|T OAK(|H Bk ®
W+ o | w0 v | Ak | eeEt | EOBE Lrowd (mowt (w2 | 2700 ey | B AR
SiQy 6086 41802 7844 5262 4050 4560 6491 7200 7882 4832
TiG, 023 067 012 057 280 1.07 072 012 1.35
AlQy 2318 3113 1217 3242 2565 3758 1950 _19.86 1228 3491
Fe,0,4 083 158 053 131 2086 071 126 016 008 134
FeO 004 036 013 014
MnQ 0.01 001 001 002
CaO 001 0.09 019 017 022 024 025 010 008 023
MgO 012 011 001 001 033 006 072 003 043 011
Naz0O 050 018 IJ.'l 8 0.09 022 D13 047 0.14 0.39 021
K;0 684 069 284 094 014 002 318 011 120 001
P20s 005 | 002 0.01
710y 007 | 003 R 107
Total C ‘029 008 S019
Total § 002 ] 0.04 S 126
H,0+ 563 1348 580 331
H,0- 124 _ 288 024
Igleoss 1876 518 1271 2780 739 1345
Total 9948 10123 9966 | 10085 9973 0969 | 10000 9979 9964 3993
BIMCR: |Fuiil | iETe| SAETY | AR | B | SBds | Bhdd | Tomsh | B
Cloce) | ERFSRAET | Honeiarh | Sohalaen | (1969 | (980 | (sed) | Qem) | (96 | (1969
(1967) Qo67). | (196T)
| E B 164 [ ’ ‘Ni_O.Sp m|SK32™ | SK20 |SK31 TSK 35
' PRy RN

Cr 132

V377, Zn

1292 %

&itr




Table 5~5 HWETHMOBA 4 v RTRER
(3 V%E100g)
oA 0 F 4 b 3 ~15
P T - B S 5 ~
- Y B b 40 ~
A A 7 & 4 + 80 ~ 150
A Z A4 b 10 ~ 40
2N - i+ a2 7 4 b 100 ~ 150
o3 e a 10 ~
v A 3 4 b 3 ~

—TENAT e M=) TRRT A b

" (Gri m,

1968, ko)

Table 5 -6 BHERAA Yo L —BIGD S ERHES

TV R Bmaerm | 2 - A | 705 —m R
& g MC) (AT (PF) "
pH 8.5~100 8.6~10.0 4.0~6.0
BEaE (E) 90.0pLL 880LLE 86.0BlE | PCB H&E:t
7K s 2.0 %L - 2.0%LETF 2.0%LLT
WoOE () 10BF 10T R b —w —phEEEt
ki i ~-23povy -23/ov -~ 15 3yav
65 %Ll 60 BELE 9% BLIE
Sio wt % wi. % wt, %
2 5360 56.01 7976
16| Al.04 3222 3030 1251
+ FeoOs 0.4 3 0.5 5 0.35
5y
#r | CaO 0.42 0.54 0.40
& MgO_ 0.4 4 0.53 0.6 0
#l | Ti O, 0.04 0.05 0.07
IgLoss 1032 9.84 454
ﬁ(@ﬁﬁ 8 0.5mg 90.3mg 412 0mg s —3




Table 5—7 #H# AN vOWARKOEL,

(r
o Fl 1975 1980 1981 1982
F oA Y A 450898 | 426301 | 442957
o 60,52 6 67,607 51,313
7 5 v ow 22100 3,775 34000
i & 618 9,996 10,258
£ @\ o 20,100 (D 8,368
PR A 3,304 4175 5272
i v F¥ 1,250 2747 2,667
R A 5,503 4,878 20717
z o i 1,105 2,202 2,05 4
& # | 284389 | 5665404 | 521,681 | 558966
® A ﬁk(%(;% 5 8.0 71.2 71.2 739

EHARIC oW T I B B R HEH L D)
(1) BErEE. EFEHIT Tzoft] wgEhtTni,
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6. N2 b MEK (E8BHAL)

61 BLBI |

~NY b+ 4+ (Bentonite) &3, Ht@#Mo—Ee €Y or 4+ (Montmorillonite)
EERSEL, EBDRKBYE LT, BE, a—2 YR 554+, BE, BF, BERE
DOBOBBKTYCRELY©, FRE, Fo<d MIEORBREEN, & i d BRI
EE2BULOHBHLEMBEOI LT, SBPBTRUY, RENITCLPBOLOL LS
BOLOETH B, MEMICE, K7 2ESGHBEEPH 5 REALBESRIL « i
BKEEMEMISEERIT, KUNFZZREBEY 2 Y nF 4 P REE Ll ERLEE
ELLNTWV B, | |
C =veVm A ORWBEHER, 65 THAT 5N, EERAI-OH oA EEE L5
yF4v%wknﬁmﬁmméﬁzﬁmﬁ—o@E@%E@BE%U@@EE&,%5—&
DHCREEOMAED 3 BEL SMRINT VS, BRI, 525 2 HOH,0 B&Na,
K, Mg, CameOBA A Y DSFEL, COBA A VBABEPORGOA 4 ¥ LERICESR
T LDOTREHBMUE A 4 (Exchangeable cation) &MEEH 3,

Eve)asd i, CORBEEA A OBEICE T, ke BB EREE
f%o§&%%4fvathaKEAﬁ%y%unf4béiﬁ%&?éé@%Na@N
yb#%b,%K%Aﬁ%b%CaﬁN7bf4b&wﬁoﬁﬁmm$?¥b<%ﬁ?éﬁ,
BHEEBL,

COREEOERIZL TRV A L A2RODEISCHET B &5 5,

(1) BEMENY b4 bERBS VBRI AT, TAAL YT 547, Na v bF4 b,
ED~Ryv b+ A ML, _

@ FEBHNYrFArELRIVYSEL54T, KRV bFA b, CaxvbFd4 b,
AZRYEFA L, BEENL, EOLE S, | ' |

NY b F 4P OREHERBOL S ICKETH Y, AETEHRBEREO bOR T4 § ¥
IH, FORFATHELE, FREEO DB Yy © MO T8 ) FHICE BT B
OD’C MBET 2RIV v 94 F (Wéstern type), BEEY ¥V - 547 (Soﬁthern
type) LR BT L bB B,

8—no v’)\u& CIERIRENa XY FF4 P BV, BIETT 5 —_7\"‘?——2 {(Fuller’s
earth) EFENSE 6DHBBEH, Canv b4 L DL ETHB, |

AT, —BCBEZNY A4 FEVSEERBELEOLDOEIEL, HEBIED b DIICa
NYbFA P EFRRTEBEN,




colEdh, BEEL (Acid clay) &I FHEFEFOEHRTRERE bONB B4, Th
%&be4bﬁ%®%®ﬁ,%@%ﬁ*ﬁ@ﬁ&ﬁ?@?co;5m@6&éntotn
BEMOBA A YHAHT THEHOLNE(DEFIONT VS, BEEAL LY FFA MEZ
DERPHRICERE XSS OBERRHTECEEHL WV,

RYb+4 PREETAL I IS DRock River B THAPRMCHR L LENT
jwéwh%numm4V??v%mcmﬁﬁﬂﬁi%iﬁmﬁ%ﬁﬁﬁmwﬁmﬂmEwﬁ
ofwtébwgI&NE%$WTwmrMﬂbe4PKQ%@%W%GHTﬁwmﬁw
& LTHR®E L7228, 1898EDLS. H. Knight R 0&HATTCREETELATV BT &
%HO,Nbe4bﬁEﬁE®thMmmﬁﬂh@mygﬁ®RMOnE%Eﬁ¢Kﬁ
BB bR, |
K, EVEYoF A biE, 1847H W Damour & Salvetat Lk-T, 77 VAD

. :MontmorillonEEORE LB IS IhBEHLIC 2T oNBEPNE T %,

NV bFA N, %@Tﬁlﬁlﬂ@ﬂ%ﬁ%?ﬁbhk?ﬁf, 1926%EcRoss & Shannon #%
PR LR, TOIHANLROTYE) 054 b THBL LBMBIE 700

Ny b A N O S HMAR AR SERNBRICHA S AHL L,

PHEETE, <v b4 b & DREALORAANETT 5. 1893 (W 26 ) KB
FLE R ERAF N EEE SRR SR, [HEKT] O8TEL LTHRRERRE
ATAREGRIELTHESIN T,

Z0M%, 1906E (i 39F) i< MAMKATORETEC 5210, REEALOH
EHRLBENBC EITH -7, |

XY PFALOFEPICBIHRA - ARG 19125 (HE 45¢) o )11 B 3A 8 L S IR R A Ly
ELmA RT3 [HEAKL) BB LAOBREE D VbR 3, ZhskEOoNY
A P ERBEO LD ERASNADIF 19306 (B5E) T, ThT TRMBITE~<Y b
FAPBEELBCEENTO R, RETH, LB SNME CORMICHEES B &88
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TOREHORAORS BETSH 5. HMAERSUDICRYVBDICSY b+ 1+ 2RE
LicboAVoh3, TOHEGEBME 100, XY b+ 4+ 7.5%, K3~5% &bz,
NYPFATRHERFOLHDRAMPBRE R, 00P L OBEMEBEIILE, BixkE
LB~ THEOEAREEE DS, COLvRERMFLICRET, BEEE5180K
BRTEE0EHE, mk%%&émfmmmﬁﬁ%Ekbf%@ﬂwﬂﬁﬁéC&#mho
itﬂ%gb;mmfﬂﬁmﬁm¢%énéo
B BEErUP—

NP FA P OREEERIRLTREO: ) v — I ERT 5, BEOEBEHGELT B0
T, NV b4 MOERHRLEHT S,

@ mE+AE

NYbFA BB S B, &;zbm«/bf4h%iﬁfﬁA®ﬁ$%im&
TE 5, E%mm%z%matm AV PICE~1BBAT I, EHRAKARE R~ R
FALERBO 1~2 b VAT B Lk e BRORESHT .

(B) IR~V b A |

BRBITPBEENY M 1 ORBEREEFAL Ty FEL, BSFOBFICAN
Twéo&oﬁ,%ﬂb7§@%1%@&ybf4b%EM?%;

6 LA |

BEIE LS ORBHBOBRI, WABIEDAIL S5 5 F THASBH, £A Y e~y
A RRA LCERT 5. ¥k, B, THMOBREMOMTAE, MTFH® T
7 DREOWREIC Y b F 4 L ERDBABASHEDNS, & SICEHEREEBTRHICMC
EMALRARCE > THELTBTHRMAER L TE e, CNERKEBHIIHEEN S,

{7) tHixH .

BN b4 P EMAB E, Bl LT OHEEOBOMBATE, RE LSV,

@ Ik X OEEA _ o | |

LRIERHC < ¥ b+ 4 P EARTEN T REIEEASE 5, T%, B8, %) 0vTh



AL DGR HBI0E U EERIET 50T, XV EF M rEREMELLbDEE 2
BEAENE VS, 37, REHORRAROEAMIC~Y F +4 P 2BAT ST &4k 5,

@ fit k¥ | L |

7o LEORBO L E, B EERBEEZMTADINY A MERAT 50

) AR~ EFA T | | o

XY bFA4 P EBAF VEOFEBRNSH TRET A EEREGAITOICEET MM
OHEBS Y b4 PHTE B, WEA, &8, ORI/ yFELLCBAVSRE,
) romomR |

NV brFA rEEBE0RY, EBE, LHS, EE, TR 70 b HAEL WRBLEUA DR
E(HFBEHE OB DB |

5k, BMFOINTRY b4 bk TRI1] EMATOBECAHHSH, lEi
DEETNERNLS LU, |

6.6.3. BMHEATORR

MESTEABOLS I, ~v 4 b EE L THBEREORDIC, BREEOmEES
EWREOOT, COBREELLAFTRICTIHSN S, |
POTREMHELRIOEFT, SBOMORERMICEE LTHbAL, $HbE, A
o, wls, BN, ME, BBACoBRICHV bR, COEM, S Y YBORE,
S, BAH, ®AHEW, 7L V- ORE, SoICREBEERELTERMNGEK
Husna, - |

BUETORENES SIKHD S pEROHBRIC & BBRATEET -7 b OMEEAL
(Activated clay) TH B, ZOMBR F A4 v R ETREFOMEENSE > T 1O TELE
HI5 < b IS MT VO fo 0, AHOBIEAL AR b oI~ (& < icERBIERE)
BECAT O, BABICLZRUEEB N7, LAL, BEIC OEEEEHERE
G0, BEEALOEE COREEEDLo05 3, / |

S L RE LB L - T, RS TREOSOEBIT 5, TOLBMALDS
WEESER S A, TBAL Y RBESMAL TV 3, £ —BiC 200°C L Eicm#d 5
LHEROHREKERY, 600°CH ETRBEO L EbN, EHATHEORSESR
HMEAXHIL B, | -
CERI LT BIEEEE ERN B T LK - TRIEA T OBA ORI HERATE 5.

CCTHRTOAAS T VREA L TEO—RERY 3, WHRNFKRTA & HERG
SBTBRATIC TH8% & Dk RAL S LEMIE R < o 5 BEA + 2 HGAHE L TEEE LoREE
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FoCTaieds, BBABEIKX > TTHABERSZERT 220 T <, MNBEESD 7~
RRmOWEIHII LT TUDE, CLUBOPLRYUSS VE, TLIFLOERBRT VS
ffw@ﬁﬁﬁ@T»s:vbé,Emmemémaﬁ%@ﬁbt9%@ﬁm,fb@ﬁﬁ
BOBBKMTER® 74 A - K0, FUCHTHEREZED LTHEILY = — VRl IEDRE
FlToh s ZIMEMGHEN, U OBS, BERBOMELT- TV, SSIKEER, BER
(VY A—R ), BOHADENS -, QKL+ 74 rOBBIC ORI L, EBlat
OEAFMAIELERL, HROEAEST T 3,

8.7. £ & & |

AIBCHD B~ b4 b B EURIEE L OEERS LU HATR 08N & Hst LTX
SHERRTCEBDNG, $8DE, BEVRECH B, 2ORENZLLS 254, b
DONREECEHEDLTHEY, BE5<, BELUIBEREPLEERECBFT LI &
®, BEEOLE, BEORMRIC LS LEERRORDELE, b5 b-OBEILD LD
Bbhs, 20k, BALCCKEDSORRA>EMUBRIOBAATROMEERA T
WBTHA D, | _ '_
phBEBICMAT, AMCHMTFERRMICHS ABMMAS & E L1, TEMIGEL
B DBEAEEE L BEBHVEBPECD>2H 5, -
COESHANOBREAFMLTNY b+ 4 b, BEALTEZBESE 3024 MNH
EEBED HUROFHROMAESABETH S5 LEL B,

B

# X @ UERRAD
o HAHERN WEBET |
o Wit EHREBE  BBTE

o The Clays of Japan  HUEBHZI

o HEMYTOEE1~5 HIMKEAE  HEw

o Clay Mineralogy R.E.Grim Me G.raw—Hill Co.

o WEE WEERE  LmE

o AT o AFEMER ANV IrF A BAESZ - EERLE
o XBAWOESV, I.X QAN ER&zHE

o NVPFFAF 19704 L&be4bE%%

o REMOMMIME SHEXE EREEHEs

o Zof, WEFE, HWBEELE, ”
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Table 6 —1 - WBRE~> + >4 F OWE

R o K 1 K 2 K 3
B OB S+ 1331 3044 3531
B #®  E 47 3 3 25
oE R IEEE 115 7.5 6. 7
t ¥ & ¥ PH 101 10.0 101
wmoHE W ® 777 595 491
4 — a4 ¥ KL/ton 2098 1637 1425
i ik iy 9. 2 120 125

K 1 : bt 1 58 3 3LA 22 B8
K 2 : Ny LisElesr A 29 &g
K 3 : 8508 9 A 29 BIS
Table 6-2 A ERHKI OLFHK

Si0, | 6 1.00% Al,03|15.84% FeeOs| 2.13%

MgO | 2.86% CaO | 146% K,0 0.20%

NazO | 2.50% Yo W |1398% i |10003%

Table 6—3 BEEHKE~Y F+4 b OILEMH
1 ) 3 4

Si0, 68.56% 62.02% 6560% 75.93%

Ti 0, 0.0 0 0.19 0.16 tr

AlOs 1138 13.70 16.80 13.46.

Fe,0s 114 0.5 5 .

FeO 0.6 9 2.80 . 35 120

MgO 0.7 6 1.3 2 3.09 158

Ca0 0.0 4 2.38 247 0.38

Naz0 1.82 112 0.55 0.46

K0 0.3 6 0.22 2.1 4 1.73

oW 1493 1558 6.8 8 5.06

P,0s 0.0 3 0.0 6 - —

1 KRB~V FF 1 FEL

3.8 & R——FEE
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Table 6 —4

XY P4 P HEONE

_ AN -GG EE~vbFAb
4 # M, &% B, HBE
7 5y (%) 6 ~ 8% 6 ~ 8%
A b E(g e ) 0.38 ~ 0.45 0.52 ~ 0.60
) ® 300# 2%BLE 2504# 4%LTF
% E 1.3 051k 1L1280E
OB EA0ARTT) 9 650k 70 80
f M B g) 8.5 1+ 5.0. 5.9
PH 9.7 ~ 10.2 9.7 ~ 10.2
CEC 95 70
M O& B R
Table6—5 BB+ o1 % @ 5K
1 2 3 4 5 6
Si0, 5585% | 76.12% | 5326% | 61.95% | 66.35% | 6376%
Al,03 | 1360 7.75 17.31 1234 1507 1433
Fe .0 1.19 0.50 2.36 2.48 251 2.27
FeO 0.05 0.03 0.07 010 - -
MgO 3.09 0.92 345 420 1.08 228
Ca0Q 2.39 0.78 0.61 0.88 1.07 164
Na,O 0.18 0.67 0.08 0.07 0.6 4 043
K»0 0.72 0.20 0.34 0.27 - -
Ti O, 0.19 0.09 0.0 7 0.05 - -
o | 2312 1381 23.19 18.08 1276 1555
1,2 - FREUIERES L 3.4 - AR EREA L
5,6 -+~ BT NP EERRBEET 1
Table 6—6 MEEALOCECHICTRER A 4 ¥
s w | pH CEC +§iﬁﬁ+ﬁﬁ4 fr: me/iOOg
.me,100g Ca® Mg? Na K it
1 5.5 6 5.4 285 | 323 2.0 1.0 | 638
2 5.4 7 4.2 253 | 349 1.4 | 09 | 625
3 5.1 '8 9.8 26.3| 349 1.6 0.6 | 63.4
4 4.9 6 9.2 209 | 2809 3.7 1.1 | 546

1,2 RN L

3,4 ---$BEhREREAL




Table6—7  EMEE L&Y FF 4 FOHEOEE

: B o# g L WY bF AR
S10,,/Al04 7~8 (1.05~7.97) | 4~8 (446~767)
TN LR, Tan) HESR bog HgHy g
OB & &\ f 50me100g - | 60~100me/100g
% #® @ o PH 5~6 - 7.5~8.5
lg OBRCRET Bk 2~3g 3~20g
RE 18 MLk boomERR | 178 e 88 0cc
1 N ®@25¢c DNaCl iHic 1 g @
R ANZ heedkEMA - & = Sce /g 50cc. g
O EEIATH '
Table 6 -8  EEALE~Y b4 b OLFHER
B #% B L , ~ ¥ b F 4 b
_ 1 2 3 1 2 3
5i0, 68.87% | 7238% | 6996% | 6350% | 6130% | 6314%
Al,Os | 1665 | 1552 1496 19.25 2122 20.46
Fe:0s 2.76 2.97 372 343 438 2.91
FeO - - - 2.21
Ca0 1.57 0.86 1.08 175 120 1.93
MgO 2.15 236 188 2.34 323 | 468
Na,O 0.86 218 0.28 300
K.0 0.99 ] 275 2.21 o
WooOR | 743 6.70 647 6.98 6.27 6.85
(BEFgLEHTLB) ‘
Table 6-9  ~3 k4 b KOBOLEMR
Wy B E ¥ E E =5 W OE g4 vTE
'S10; 61.29% 7302% | 6885% 64.22%
AlLOs 2313 1594 1476 19.32
Fe, 0 | 203 | 163 269 | 3.91
MgO Sl 364 | 231 | 436 2.5 8
© CaO 057 | 021 1.9 4 1.2 3
Na,0 5.15 232 056 216
K,0 0.19 0.2 9 0.57 0.4 4
wow . | 604 406 6.23 5.3 7
S10,/Al;05 265 458 . 466 - 3.3 2

PoIRTEIRVEFA ] IEES
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Table 6 —10

BB A4 vk

ZHERBE A 4 ~ (neg./100g)
SV b4 b
Catt Mg ¥ Na* K* H
b F E | Na m 164 105| 966 53 | 1288
B OB B . 54| 10.7] 575 5.7 79.3
B om ” 17.3 83| 60.7 49 | 1002
¥ M E | Ca M | 579 283| 169 0 103.1
5 B E " '534| 304| 412 47 | 12097
¥ B | mEAt | 389| 402 3.8 1.7 84.6
G - JEE <Y b4 b HEERAR, 107010k 3)
Table6 ~11 <X bJ 4 +BAGOREHR

o Eem A B C

+30 10.7% 48% 1.3%

20 ~ 30 2.9 2.8 1.2

10 ~ 20 5.8 7.8 38

8 ~ 10 2.2 3.8 1.7

6 ~ 8 2.9 5.6 2.9

4 ~ 6 5.0 7.4 4.9

3 ~ 4 5.1 3.8 3.8

-3 6 5.4 6 4.0 8 0.4
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7. TUYA MR

7.1, EL®IC

44 b (sericite), 454 b (iliite) #HiIMAKER (hydromica) HT HH
i%%TﬁvT,%®&$ﬁﬁ,%%%ﬁ#ﬁé%ﬂ(mmmwﬁ@ﬁﬁ@@%%ﬁﬁéo
'ﬁ%®ﬁ§ﬁﬁpt%®ﬂﬁwﬁéo?Eb%,tU#{}MI&LTﬁﬁﬁﬁitmmﬁ
BRIk DR LA TTH B, 454 b REE LCERIER, SRARICED ERL
FETH B, ﬁﬂuTwm741®m“ﬁmgsf%$m5ﬁ,tu&%r,454r%n
%f{HCTable? — liTtRg & 9&%@@&;250 _ . :
Eﬁ&Lfﬂ%%%ﬁﬁbhfh%%mmﬁﬁﬁhwfi%iEGﬂU#4bwﬁbnf
0B, TEMEME LT, morﬁﬁgntﬁﬁ%%ab EEREL, RAAEEL, WL
BB Y -7 54 8, HBEH L, ﬂ%ﬁMﬁm R4 Eﬂ%ﬁﬁ 230
ML, BIRREE, BIUMREEAST LM, KECROOMT, 555, WA
DEMICBVT e ) ¥4 MELTEMI CLMH b, 2EERBERICEDL SRVH, B
FETIRAEL100 ~ 200tEHESND, BBHICRIAEI00 ~ 500tBETH >/
ZORMELTR, BTRAEN, ABELASOMRES LTHARBMMORAM &L
T, TORBEERORE Y -7 Y 7 AHOBRSY, GHRMIEDT T v 2 2, BE~<4 Vb
BaH, CEREAMETEELTHAIATY 3, |

1.2 % % |

g A bORTHE, TTRENTRBICIORVLESY, 20E CRMKMERICLD
RS hEBLTED, A%, RO, REETEEE- TEHT 5. 2BOLRCHES L%
LR LRARITSNEBACEL YY1 1 EEE LT P ROSERIBAES b
DTHBo $HEAUHAMELE LTENT 5 HEBHME IR AL DT, Rk,
RUBEH XU HREE NICRIE LS BED 55, COBMOEME, BRRHEEHL
Xicg {, RaficPBDOFe, Mg WEZGHAL, T0RTP> KETHB T LHFHUT
BB, TOMOEME LTRSS —2ORETHBERERECHSBET, w41 M
BREDHETH S, #lA1E, BNKLWATDORALLETHEBRLEFHSATOR L, BA
DRHBFig T — L EREABRTHRELSHVEMSRLTH 3,

7.3. HEOIE
GERDOAER LY ¥4 FOREOEKRELEZNBILLOELHITHDRDE S ICH B,
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7.3. 1. SRS

(1) EREBKHEEBMEICHE > HE

 RBHRICHSIBE BXUNEEEE LCAEDROSEBHIEMAN S IBELHE 5,
7l — BHE AL, BHRERYE,

(20 B 5 AMK, BRIKEK _
RKCEIDERLALBDOTHY, 20— BoWAKEHTHESBHB STV S,

3 TEHESHOMKEHR

BRARGEHBICETOLOTHY EREHORACERHICEZ bDTH 5,

7.3.2. MR EHBOMEK

7.4 SMEOERREEEDRE

BOKBSRE O FN S BKOBBICZ > TERLAFBRR L Y 2RI A EREARF 2 3
DTHBH, BRICL > TREROEEETRTEA bS5, [HHERGRE BkEEk
- T, £FTI0E, REREOPERSICLBEMENERNT 2, RNE0E < BAKE
MEELRL, BRELT (B TREAKBOKT) LT3, $-2BUENSEEIEPETH
BUACODVTREGORETHAE LEERBLLEE LTHRAIATV S, BBF ALK
B LTI B ICETR L/ D THIE Y B,

1.5, AKKIXUBHGOHHE

TYFA P RENDO OO, BNHTHEC LICk BB, BEORREEEFET 3
Cl&, EHY T LEHRCHEBO LS BRAENES D, T OHEDO—DTH BILEHIE
ERT,

7.6. £&8 , :

) H A PEFHT OS> TERIHICR LB BENEESEETH B, B4 ITHRE
B77 97 2RBAEMELTORARBVWTE, 1) BEEBE~DI I v 72D —F v 5
KEELTORMMORA, $4, 2) BNABKELEFLREN F 2ERDO-DOEH Y o
LEERORANBZEERINTV S, KEOEBEBFIRETH 30 AM 100t BEDERE
BEHHTE B, |
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Table T—1 K gy Y 3u5(Z 40,9 (OH), - nH,0

Ko v z nH,0

EUHA | 1EbosA | AESPALITEY 2ITHTVE Al :Si'=1_:3 nid0~0.2

45 4 b | e bEDA | AlO—E%EMg, Fe ASEHEL 2 DA | Al 1Si =1:3, AIO—# | nide)¥ bEDK
' l Mg, FediEia '

Table 7 -2 &1 4#4 bOSESHTH

1. 2 3 | 4 5

Si0, 47.14 45.53 46.32 48.29 45. 80
TiO, = 077 0.03 - 0.35 CL0.14
ALO, 37.13 " 26.01 2879, 82,75 36.06
Fe,05 | 0.6¢ 5.59 " 5.71 2.70 1.06
FeO — .5¢- |, 1% | @ — -
MnO f— tr. tr) 0.05 ' 0.02
MgO 0,17 2.96 tr. 144 1,00
Ca0 0.71 tr. 1.09 tr. 0.19
K.O 9,98 6.87 9,31 8. 47 9,10
Na,O 0.65 non non. 0.30 0.51
other g gg Eg)‘:zoa) 0.92 (30y) _
H,0, } £.98 7.84 5.81 . 5.5¢

- . } 5.98

H,0._ 0-91 0.35 0.23
Total l 100, 70 ' 100. 26 ’ 99,83 ’ 100,33 99. 56

HAxrgil (& W)

ya—ne)Y4 b, REEFRARFRE FE 8
Ew4Hh GHiE B

Fiw Y4+ (DFFE B

. =Eeyy4 b GHRE EE GO

B 3-~5, JKFEELE

G s W
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8. A5ARUBEAYLE

8.1 RLsic
8.1.1. & & _

BSERVMAE LI BHRRANLTESOEREROMGKARL TV S, 20RE
REEOMTET OREH S 2. SEBECHT 5 EME BN E LTOAL 07 (54 1%
BT 5, BEEATRLOBOALSBAETAUGLABTBERABL LT [55F]
EVIEHHBAVONT VS, R-THIADHIKIE, 407 454 MEOTHEL €)W
ANRAF) VEMEERAETE0650, Lo bE—MKICH T 3 BIER OE AL
FLC, — B OBAREAUELERT5OMEBTH S, T0R, WELMBLTE
BT B, —HERHR, KOBECE - THENCEN BILTASHI L—& LTH
HLTW 3, -

— %, WELWSEHE, Tk MR TAGHEORB SN L SRS KSA N
SOTH b, BENICE, HEEEEL, ETORIAEBBCLLOBEROTMESD
D, BROT Y EETLHEBRNERETHELL, Lo bBRESEETES LS UR
AEEKRLT VS, f-THACE R, AROMIETORLEY (V44 +, 24
VEM, FRSANEE) EABONEETHE, LhL, GROMICT AN YRS LTE
LGRS LENPSABBBOERICHVONREZ (DD ML, THLEBERGELTRR
ENHENEbOTHLH, BERACHR-FEINTLBI ENEL, |

8. 1.2 AERUCHARE

BORBE D HEM « BAMRCRELL & LTRA SR TR, 19HHRKEKR O
BEOFELLI, TOBNHKEEMBICE S RESD ORI L ORX L Y AR &
LCECABENE LS IEli-Tco TOK, & CHMBHOER, - 7 475 & DA,
BEEBHL LTHERSNAKED, BEMOEERE 1507 b ARCELAL L bbb 5
(19708 . HUoREHELTERBAESDE OETHREBINTVWEY, ~Mo7 435
4 P ERBICRIE LTV 20 R HAOMICBERCPELSS 2 1CBES, TOEKTSSH
B ERDHYOBUENO—DEE 5T EDHE D, . |
 BASARUASES V-OEERLBRINEROE I Table8 — 1 KRTEDTHS
2, EERETHRHETHOBHICASES L EEROBMDHEFE LV, 55, 55 L—
EAIEERH KD TBC LIk > THEINEY, 7LV - WETEEECLIIEESS
KOW 5% £EDTED, TO5LORBANS S BEEREEHLTHRISATNS &
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HEINZ,

AR V-OEERORBDEEREL O, CHREITHK- :"A%Oﬂﬁﬁéﬁﬂ& LTHEa
PECERHINZLSCR - L ERUBRKBROBETREOEHBOED Lt LiciE
_@Lfméo@ﬁmav—wgéﬁ,656K@ﬁm%$§@6%&@ﬂtm§ﬁﬁﬁxg
mc&mé,E%%%iﬁw%Eéﬁomg<ﬁm¢5;iwmattbﬁbéo‘ ,

—%, HOOEARIAROKEABHABME - 51V BFUECOBERRIC L > THED
'énfméaﬁ%ﬁmmﬁﬁﬁﬁbfﬁo,555m%5n5;5ﬂk%ﬁﬁﬁ@%ben
L (Table8 — 2)o5H, BEFTABEAOMAOHEENEHL TV 3, ThiZBME
ERELTOMAKZEALAVSOTH2HWHEESEV, MERFEMNETIBEARME LS
, TREAREHEINICERIBVERNCETH 3,

8.2 & %
AIALRUVEARRE T X TRKERFERICL ORI L bOTH 220, TODFIE
KERIEE & BB S B, Fig8 — 1 KEENS 5 GIEE, Fig 8 ~ 2 ChGKDH
HERLLD, B5L0BaEWERSERFRIE, WEEHRESEAMESS LUk
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Table8 —1 AHSFERTFAIAZ L —OEE LFEOHR

5 1975 1976 1977 1978 1979 1980 1981 -| 1982

£ OE _ S 19821977
5 5 F |1073111|1240407|1231176| 1130358 1180923 | 1257684 1,149819| 1092428 887
25T/ L— | 438948| 451698| 440210| 425076| 407538 374709| 280766| 299990 681

55 8 | 1 e

% A ¥ b | 66509] 82277| 88260 76914| 72855| 97721| 106739| .79865| 85

# - = 4% | 27443 38953| 32146 32004| 29270 36804 9934 8535 0.9
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A3HTV | (1989
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Fe, O3 0.0 6 0.9 0.08 0.1 0.57 0.42 054 | 044
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CARHETH DL, NADAE - EREORMSTEEEERRI 4,828,647t TED> 68%IT LM
ThHB, oM, EMA (&< B CRESMMLTSED, 0%BHCNICHE SR,
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URICHEAUEBEIR 1T > 0 TORE R,

BT 7 | _
EFRETHS I E LIRS L S EBASATE 5o S4B GBI EEE
N, WECHE BT SPREFEAL TV B, EHEEEREEIEL HA4DAES
SR -TVBH, PALAEBABABRENLL TS, BHERT Y F 754 » 2EHRS
&L, LELEBES (~BANA) £& 6735, BHEOLFERKS % Table 9 — 3 IKIRT
B ;) | - | |
FERETAIR I HY 5 HAEE - REBEA 5D, CAEEOTENE, —KHE
HEBEARELTY 3, BEERREALETLTHE, PEOLET, ChEREAIL
HEPEEELT ARABENS LIICRET 5, BEERTE LTRABEL R TR
ECBREBLT, $8km £bhD LT,

C OO RO~ BREOABER L, ﬂﬁﬁEmﬁﬁnFm#Z< 2 5,
kEbmm PlLECBIET LMD S, (LEEKSETable 9 ~4 D@D TH 3,

NH, COHBOBMILIES - TR, BHETO= 7 VENEE LTRES Mk,

9.4 WEHRMO RS
- #® A

BER2 | 1 OBREMEENTH Y, 8 EEBEOMgDRDICALLA - b D HIEH
% (pyrophyllite) Tk 5, ZME=CI, HFEMa = 5293, b =0179, c = 0.496
ﬁ,a=9&yﬂ,ﬁ=9&m°,r=gumr(uﬁuﬁﬂ%%&énfmtﬁ%ﬁom%
TEHBBETTC LB OHILS L) o BESRLHEET, 2HDTRLS VY (2 —
AFEEL) , CARBEOEEHT » Y FUI— A ABADATHE-NTH b, HEHER
B, 2V=0-30°, BMriPa=154~155, #=159, r=159~160, r—a=
0.0 5 —HIC IR DALERBIE—TE LT TEBADE 0, B#A 4 v & LTSUCH LTAL
ﬁﬁLMgmﬁLtthm AL EME bbnéocniitbfvazszEﬁ
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U, BAMERER 1300°CH ETHANE ICE 3, | | |
BELRET, Fes LUNI 28 ABMMICERETNAIAY 571 b (minnesotaite)
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OTFTNWI =T LYFENLY AL B
(Mgs_, (A1, Fe*™) ) (Si,, (A1, Fe®*) ) 05 OH)s ,
R, BESNTOS 6 B4 VY EHE (a =532, b =022, ¢ =436 (6c), £=90)
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N5, | |

& Z X [y
EERUE OHIEREESL LTTFREZB LA,
o EMGTEEEIRMEFER, EEE (1983)
o LEEEIBABER, R A vF—F (1984)
o ST TR FW, WEH (1983)
1) BASAEET, REFEE: 30K, B8, HN 166 (1970)
2) BAOEERE, p.696~707 (1978)
3) M E , p.745~751(1978)
4) EmEMERBAE, P. 110 (1962)
5) MTHFWEHWE, 545, p.93~103 (1983) |
6) Studies on the Genesis of Talc Deposits, Y. Uchida: BBAZEEHI
M, 4%18, p 1~127(1960) o
1) HFREFUMGEOREES LTMA bAL, EHERE, AR : Lo T EmEN
WU, 18, p. 207~213 (1961) |
8) FEAMMELSLLCTOREORIEIT 0T, BHF  WEREFAK, 3, 35,
p.44~47 (1950) S
9) WEME, AEET  BW, WA, p 188 1974)
10) SEMOMMS LG, EHEK: oM, BEEREES, ®R, p 374~375 1978)
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Table 9-1 EFHEEMABABLEOLF N F @

$i0, | prg™ | Fe0 | Ca0 | MgO | Naw0 | KO Ig. Loss
Ni|6143| 130 | 465 | 602 | 2020 [n.d. | n.d. | . @
N2|5834| 302 | 42 tr 3020 | n.d. | n.d. | 006 nd.
Table 9-2 fRME RHEEBGULR 0 8 H 5 @
Si0; | AlOs | Fes03 | FeO | CaO | MgO | .TiO, |Igloss |0 | &Gt
WE| 6026 | 050 | 0089 | 355 | 0 2057 | 004 | 436 | 040 9957
1| 6034 | o086 o 287 | 113 2982 - 452 | 034 9988
Table§ -3 B E 9 i
Si0s | AlOs | FesOs | CaO | MgO0 | MnO |1gLoss | & 3
N8| 4078 | 162 | 784 | 188 | 3841 | 048 | 990 | 10091
mo| 4310 208 | 844 | 150 | 3520 | 104 746 | 99.09
Table 9 —4 FIEREME DR O 517 E
Si0; |AlLOs |FesO, | FeO | MgO | NiO |IgLoss | & &
CBUEL | 3738 | 113 | e02 | 126 | 3712 | 030 1688 .100.0_9
PPy | 3547 120 447 256 | 39.00 0.32 | 1674 | 9976
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10. N—2 %2154 MR

10.1. FLBHIC _

N—3xa254ME 2 [ Mg, Cader Mg, Fe?, Al) o (Al, Si)agOsn ©OH)s -8H:0)
DX ABT AL HYT, WE, B, B BBLLEEL, ~5H (001 22, A%
THEWET 3. EAMEBNDTEA 4 VEREDSBROREVEN TS5, BATEAL
FERTO B bOR, BBT5LEDLSKHTHUMERHL TS, BEEOHEME LT
m,N—s#;§4h&mmﬂﬁﬁﬂﬁéom*%%%m,%%%&N—i%;a4$®$
HAIR & BHwY T, %fﬁmﬂmwxofggmfééo

B, BATRMKBERROE Emk%ﬁmﬁﬂ¢ﬁmﬁﬂfﬁﬁ7wméﬁén fi
BENTO S, $728— 3 254 P EHALBRUCHASATY 3,

10.2. EKRODH |
N—3 274 P OEPEFNEREEZ (MENTY 5, 2O TRERBRT TORRME, W
BENTORT L#H 5, MARERSEHILMENTL 35, BRREHINFIBET
EERIR3EED SHE S 1, M22~25FHp SBRRNICRE, MHEIATHS, HAH—DF
ARUERERA B MBT 5L BRT SELARRAN 1~ 20K, SEH LI,
BEAODOERERT LROEIKE S,
@ A-3FxaFAE

X % LW A st W &
Tk | BBEEENT - 1961 EHRA
B & v BINESAHH

N o BN @I RS, i, ID)

HAT v RIIET

Fo& v B ENIER RO

i e EINR

o A

A F HIRE A RREA T H)
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£ % | ERWEERSEBEGN
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# 1 2 5 ] 0 5 5 A | 19504, 70 t B
£ & £ 165 0 75 487 R ER PG o

I

10.3. 185 18/1NE AT {56 0 4B 75 g B | |

ANEFT £ 0 & UL PR ERREARATINR 5> &, 7 12 B IRED = FIM | = $54c 5 5 Bk 16 km
B 1~ 1.5 km ORBAICES < OBEGHEMSEL, BEEEOT~TERSLTH 5,
EREKRNECHBBREDS b, HIA: I HERERCSOEEORLERIKT,
bR K T 10~40mIcEL T3, ALAZEOLAEERE 2/ A EDObD
1 ~28%RPIRETINRTL 3,

ERALL 7 BEGOREE a I 3.9mm, b #iHEIC 2.7mm, ¢ #5HIC 18mmT 5
5o MEIT & BIERERIT 7315 105, f’ta){t’%‘%ﬁlﬂ?‘ﬂi S10. 37.12%, TiO: 2.6 2%, Al:Q;
17.16%, Feo0; 17.66% FeQ1.77% MgO 832% CalO 2.24% MnO —, Na:0 050%,
K:0 400%, H.O () 6.07%, H:0 3.60'%,-‘%%1‘10’1.0 6% (ﬁﬂ—F‘ 1955k d) Thdb,

104 EhoskE, #EE , 0B, FR

10.4.1. %
) mEE |
7o W BIEE (R
M 0.5 7~0.7 3 1.9~2.3
INEFET 0.8~1.4 %] - 7.3%2
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28 (B) 0.3~0.4 2.0~2.9
B (BHE) 0.4~0.8 1.1~2.0
= B : F~ 10552

(F *1. RH#ILE, *2 REFED

/NPT 180 me/ 100 g

%®E (B 75 me/100 g
KB (H) 30 me/100 g
1042, BEEE
RSP C101Ft
/NEFHY 7200
g M | 230
»OE 3,600
1043 M

NEET DR R 11 Tmm (154 v v ) OEERS ETEL (MNEOKBILREZ
3) &, Bk (FEAOMOLD, Hit, £ BT ohb, EARERE, KREAZ
OERTHTHR, RECLIAEL CRELEGTRCOBBTRANE) , [MEHINT
RESNTS, HERME30, 1554000 (BAMS60M) THb,

10.5. £&8 .
FELERER/NFIEITEES N, FH7.000t OEEENFULEITETV 3, &

BHW OB COEERAEE L THC b0 EBbN A, MHKOEGERIRBLED & ¢
ABITTEE2HDE L, ' |
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MR L EROTRMARE T OER, MFEMEE, N 671~673 pp 178~179, (1949)
WEAKM 1 RER L OMARERICROT, H4E, Vol 34, M 4, ppl22~128, 1950
B M BRI S I LB FALR TS, BAE, Vol 5.0 6, pp291~204 (1950
SAXABERE  BRER/NFHTTTICEN S 5EAICO0T, B, Vol.39, N2, pp76~

87, (1955) | | |
BRK— : BERNEIESE OEERMICOVT, B0, Vol. 41, N4, ppl37~147,

(1957) , .

RBE—  BREANBENNR CHE)ITEAKGEM € V8 OER &LFME, 5mk,
Vol. 3, M 6, ppd78~485 (1958) )
Rie ®:GEEERMNERIMERCV G, HloTEMuWEE, 1, pp263~271,

(1961) _ _ ' |
Rif % ETRASARODSE, FLoTEREMER, 1, pp296~300, (1962)
Bl f2 c RBEELICSWT, JL8EE, Vol. 32 M b, pp104~127, (196 4) |
Kohno, T. et al.,: 9 & Mineral Included in Wedthered Biotite,]our, Sci.

Hiroshima Univ, Vol. 7, M 1, pp55~63 (1973) |
BIHRE: 50, WH=> -, M9, (1962)
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11gﬁEE%E

M1 FUsic |

@EA (Chlorite) BARICHRGEETIMEMMO—DTH 35, TOEMAITAN
AIEL, -TEOMBEL VLV ELLOHED, TI TRV BLELEKICMg ¥+
MO—EELTY Mg—RBR” KO%2E0b0 5, BT 32X 3RRBABICIVALA
KARENRKALN, BEZLB{HOVOLNRTWAD, Hey (1954) THE A i Clinochlore
LPenninite MR EM Mg -chloriteTd ¥, Silica-rich ®Talc-chlorite®Silica~
poor M™Sheridanite &Corumdophilite & Zhic@Bd %, Leuchtenbergite HZZT
idClinochlore E[EIFEEABLTEL, £/, DBEO I o s KiTiE Cr %é“UMg-
chlorite Td% AKammererited LiIF LITEH T 5,

BREEGES TYHENKET 2 6p0H0T, TANFASATOZMEDEL, Dbs
ETREEAEDES, EMENLERLOWRINTE LT T, AANICLEIKEITHE
- TEHT AMg - RIEQVPFIRAINIEND 2ITBET L,

1.2 5%

RéE, Mg- MEEOER STV BARSLOM, KEILEABE I, < 20K
Bk & MBI A5 B C LA BTV B, B> CABORKOAN & Mg ~ REBORE
C—HT BAMEAS D SEEAIBETH D, A

1. 3. RO _

B, Mg - REGPEBTHRKRE L > T AARMOoNTHEL, KTHE, AL B
SEBRICH > b0, B. &EE, 70v4 NIKICHS bD, C. w724 b, Ko<
4 RIS D, D. vy HVHERMEI D, E. AANVEKRIEHES D, D52
Bdh b,

M4 SRHBOER
1141 ARG RICES b0

FfE- /UK (1030) SSBILARRIE, BH, KMATEMO 3 8lib 5 Mg - RERGHEHT
CEEFHELTOLY, GHE% S BHMGRON SIS ENIKET S C &AM 5
NTW3, EIEBHMIELIE D OTRERS XUEMFHHEMNE < (Sudo, 1954 ; B4,
1955, 1957 ;Sakamoto & Sudo, 1956 ; Iwao & Minato, 1959 ), FIFEILo

—146—




ToHA (1953) KEOFES N, Mg - BRE & L TREROBIEE b » f M- 5
Thbo BRIKDIBE, HESOFRBRTHATURKEFAT Mg - REEED > E
=Y o EEOIAKEENHERL, BIFSHEIK S Mg - REEZM - T3, LN bOLE
B DB & HUE O 1 — M Tsubparalle], —HTHEL TS ES 5N 5, RELH
DE 5 ~10MTHRESRERKEOEARKREE L REEHRICES, BEEELHE
ELTABAREEREOMBEERL TV S, ¢ 0 Mg - BRAEERTable 11~ 1 01)k
ﬁbf:é:ﬁtcaiﬁﬂfiﬁiﬁk@CIinécﬁlore 75“’91%52‘:“11’@4\25 EHBND, ATFHKRTIEMg -
GIBE OMICIEER M - T\ 5, EMIKLBRICROBE, # (1961 )itk 5 LB
ET RS2 5 ELIC Mg - Fe @BHS 5 Mg RERIEML, AlloEve)avE
HBiclbd 3, OB RIA Y VENEBBOF A 7R ETEMES, ThiedL, BY
S TREBIC AL ) F 4 b, Mg - BIRE, BREG+EEREEL, ARB0E Y o
VEELOMIRRE /e Ve ) 0 vEBLUBER /v £ ) 0 v OB B+
Bt 5o LT 02Ol 0BEBIEIC >0 TOEEBEEL CPRSLTOT, Mg
IR 1 BB R O B R B BRI 4 348, 50 S WEBAKL, SHCEVBERRD
BH% <, BESICHS5Ee Y =) 0 v EEORAENS B BEALD Bo BEEILOR
\@iﬂE"&f@zﬂécc{éﬁmE{éﬂ%iciﬁﬁ (196 2') DORER TIZ  chloriteYermiculitedDii
EBUYMTHY, Table [1— 1 DQIEAFLIELSIKMg KEA TV B,

11. 4.2, $E8E, 7oA MERIMES b0
bHETREOMg - REFOTHRE, BAZH (1895) KLOANRBAOBKE
TS 7 o=4 MR G Kammerterite &Penninite 755"‘%]3%3117‘:755', Cﬂ%ﬂj@i%ﬂi
UM & LTENERAB L4 (Bungonite) LB LS (Japanite) & LTRKS
NEbDTHE, t0k, RERAAGL GLE, 1947), BREEHF Lol LR,
1955), RIREUL#EEDL (ILFE, 1958), \WERRL (Shirezu, 1958)ELFLE
KO bOHRESNTO S, Mg - RIBH HEERIEE D ORBESEE LA SOTLD 5
ymed b LR & HICET B, BMREEEVY, MBLLORE Mg - REGHKE G
180 A 150, /L3R IEClinochl ore -Penninite $#BiIc A543, Table 11— I D@)ILR
Licksik C.r- *HYUBESHKimmererite &-.bfctln bDOTH 5B,

11.4.3. w7344 b+ Fa<eA M b D
REELER, EHRE, ABBE—LICkD, EMNBLULEBO< 594+ Faoeq b
BRIV Mg - RRGHEET 5 EDBLAR ST DY, BEEATRIEEALH
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EHHEG, ERRERO Ko< i~@iﬂifb}l’oﬂj:.Mg—Chlorite/montmo_rilloniteOJiEE'J
BEABEMHRES TS (B, 1050) . 0 Fo~4 MERUFERHRLRE
BRI O WBICHE S BOKBSRR E S NTL B0 B Ko< 4 FEEKDOWIE & 44257 5
NEENEERRLCEL, FRELHBRIEENS, $%, FREROMES L bE
THEOH, B 20.6ADEAME & bTable 11— 1 DUVICR L& 5 B LBARTH S
&ZTAHM5, Mg-chlorite & Mg-montmorillonite® I : 1 HAIBMESETHBEEL &
NTH5,

11.4.4. =Y HyHKRIEES O . _
EBRHAORAN PO Y 7V ERS 5 Mn A8 L Mg RBEHEE STV 3
(Okamoto & Shirozu, 1957)., =¥ # ¥ EkFR BT - HEKEHIC L > TR &
LEAMREDO SO TELLTT Iy vk, LV vE, AP OSBRI TV, Mn REE
RIRE EHEASRAKE LTEL, LELET 79 YBERATY 5, T OLERHRE
Table 11— 1 OBNCR T,

11.4.5. RANVVERCES O |
EFEERMDOWSEE A OERICET 2Mg-chlorite it 20 THK (1958) O
EWRD B, RANVYHEWELZIC—RNICEH LALBEHLh 30 TAARKERE LTEN |
T35, TO{LFHAL%ETable 11— 1 OE)ICRT, -

11.5. LAY O E .

HEMEMg- chlorite il DWW TSI FHIMEERLE O, %@%%_6i4t$#ﬁﬂi£0hlorin§—
chlore Z»5Penninitell B K ALBHObOBAEND, A (19 53) Kk 5 EERI
BARA V&L LTHRTEEINAKBEIOERRKIE, Si0: 5 4061%, Al0, ; 9.94%,
Fe:0:; 2.11%, CaO; 0.55%, MgO; 33.14% MnOz 5 1.0 3%, K20+ NazO: 1.0 4%,
Ig.Loss; 11.33%, Total 99.75%&Table 11— 1 OB 72 & L RIL D Pennirite
DEEIFICA B T ORBEWIOTKERIS, LB 2699, QHEB04smUTI 1.8%,
0.5 um BIF 5 4.0% L BHTHIMTH 5o OPMEBKE <, RAOKESBHTAEC T
DETHENY b 4 MCEET 505, ARERAS v, WEBBRENSKE V. OBBIEG
BEICEML, 650CHoREWIRET 5. C OMMAEHICOLTHHELCHNSATY
5,
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1.6, HEOBEEFIE -
BHiEEMg-chlorite 3195 0FRICHMMERNSH KL VRIE, %18, Wik, KL,
I&Lfﬁﬁmﬁv—ébfﬁ%éﬂtﬁ,%@%MKOUTH$WT$53%0ﬁL§%
HREMTLABELONA Y PRAELTOEAS O, MK, MgO RAEBELT HRHE
BRI, 23— 7454 PRBEREE, SAREERY, <~/ i TREALAAEOMEST
HIL T, o

M7 £&8
Mg-chlorite OHMMRARDPSBEOMAD B SN &4, FRAMNDE N, L
BL, BLPROHERRP 555 E, REGETHAC bhoh o> PHER, K, HEHE
ﬁﬁ%ﬁk%(,NV}%%h&ﬁﬁﬂI%NUT@@Aﬁﬁébfﬁibwﬁﬁ%ﬁLf
0B. —%, WREMASVC EHEOBRGS D, KHllEORBELEICoWTRIEL A
EF =5 —hi0, 2, BHELTORARERLETRHIORELS D, SBOFENLE
TH 5o

2 B X ®

1) HRAA (196 1) :84%, 5 101-125

2) Hey, MH. (1954) : Min. Mag. 30, 277

3) HHER— (1955) (HEME, 61, 543-555

4) BER- (1957) M, 63, 117-125

5) 1wao,S. and Minato, H-..(l 959) :Proc., Congr. Geol. Intern, XX, Mexico
1956, 3142

6) JLEIE— (1947) : i s ™, 1, 100

7) dEERME— (1965) &8k, 33 167-175

8) JLFENE— (1958) : &8, 43, 42-54

9) Okamoto,Y. and Shirozu, H. (1957).: Mem. Fac, Sci, Kyushu Univ,
Ser.D, 5, 185-189 . |

10) Sakamoto, T. and Sudo, T. (1956) : Min, J., 1, 348—358.

11) FAPE— (1953) : Rk, 61, 485-490

12) AT (1895) : 2, _7_ 225~229

13) Shirozu, H, (1958) : Min. J., 2, 209—233

14) Sudo, T. (1954) : Sci, Rep. Tokyo Univ. Educ., C3, 173-197
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15) ERIE (1962) : SL¥%E, 311-323

5,
16) =% & (1:959) :SEimHE, 4, 151-156

17) EiE— - JORKRSE (1930) @ &8K, 4, 201-211, 251-256
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Table 111 Mg-4% i & o {6 % 8 &

{1 (2} 3) (4) {6) {6}
Si0, 28.67 3395 33.85 2998 ( 37.38) 29.26 2840
TiO, 0.29 tr - 002 ¢ 002) n.d. -
. Al,0, 19.98 19.20 14.15 1100 ¢ 1372) 22.06 22.86
Fe,03 1.82 0.71 0.5 8 040 ¢ 050) 1.05 0,27
Fe O 2.26 0.69 2.18 - =) - 301
MgO 3115 26.31 33.27 2417 ( 30.14) 3408 3208
CaO 0.40 0.70 = '11.08 (004 - -
Na,0 013 0.74 - 0.01 ¢ 001 - -
K,O 0.27 0.05 - 0.08 ( 010 - -
H, Ot 10.98 11,26 1224 831 ( 10.36) 1311 1289
 H,0( 424 6.55 - 621 C 174 0.08 0.28
Crs04 - - 3.90 - =) - -
Mn O - - - - =] 089 0.2 1
Total 10017 | 10016 | 10017 99.92 (100.00)| 100.33 10000

{1 ﬁ%dﬁlﬁ Clinochlore (Sakamoto & Sindo, 1956}
(2) #EBE Chlorite/vermiculite (i, 1962)
(3) KH#ELEE Kammererite GEE,
4} {BEREE Mg—chlorite/Mg—montmo.rillonite (5f8, 1959)
CO, 867%%&% CaCO; 107% #RELILb0D% ( ) HITRT
() A Mn %&¢ Clinochlore (Okamoto & Shirozu, 1957)
(6) #AE, RHrrthdMg-chlorite (Shitozuy, 1958)

1947)
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12. XUTIABA P+ - EBEFS5A4 ML

12.1. [ ELHIE o

S FHAAA P BT EE T A P EOT R BENEEREE R LS TS B,
£, KE, Attapulgas MOEMTET I YNV T 5 4k _(attapulgite) #ii%:iﬁ@z\“.l) I
fwxﬁ4b?566cﬂé@ﬁﬁ%EEEMLSxm“by??x&zb@%ﬁ(alxw°'
r?iau&ﬁb#—ﬁéfﬁéoE&@aufujayg;x&4v,77Uﬂ,%@,
VR ERELT, L KHROBREERON NBKE TEES AT 3, TOLS KN -
I ITARHA bREEE 54 P EERWICHB S LV TRE L, BAETRHLD
.mm%%agnrmto%@ﬁ %@%ﬁf%oﬁmﬁﬂ&énéidwmotﬁ wgh
BB cm A S108 cm OHMR & LTE&?_%&E‘%TA@T@K%%WHn@%‘%&fa Z)fa'l‘wf“,'
BRI 0, o - -

LHL, FTRE~KES K, cnémﬁwmﬁiﬂ%ﬁ&ﬁﬂ@ﬁ%ﬁ%%%%ofm 
5tbk§w§ﬁ%%ﬁ5 W, LA oy, BT Ch, it%ﬁﬁ%Tio
Cofw, BE, mamamﬁﬁmﬂménfwéo‘

2.2 SHBITERK |
ﬁﬁ@mﬁﬁaAUf»zw4roﬁ&m&<fﬁﬁiﬁmﬁ*ﬁ%$mﬁmﬂ@,kw
D 2 Bl & O RIR MR LIFR O 3 EF A o OMESD ST ER V. CRIKL,
A 74 MEMEF 33E, RFIOLMA L I N TLEE, %ﬂf%@@&#ﬁ&éhfhéo
ﬁ&ifﬁﬁiént§méﬁﬁc&mi&bé&&@&%@fiéo

(1) rﬁamﬂnﬁmﬁﬁ5%®

C (EBREFINE, FEFATL, BRE=HT)

@ Fo<d bPAREPCRKERL, $EREKATOHNERET S50
FAEREE, FRERAML, SFRESH, RMBHER, GREER - 20K,
HEMEAT) | | | |

@) < YA VBRICELES HD
(WEAFTHR) |

W) BEERAERWPCET S b0
(b=, SEb ¥ 3 0)

Hm6®§TK£bTH LENSERETICEcmp 5108 em BEOHIKE LTEHTS,

@Tiﬂti74bﬁi%ﬁf5®ﬁ EE@H$KW%wmr~mmmf%0mmbt_
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TEST 5,

12.3. SHPRIHEE
SR TR B4 b
PHEAHRKAE TE S K om 0352%11(%5?‘5 jUH'E;iﬁiH BIKE®E, RIRTHEZE -

Ho, MgdbFovd b EEEEEL, a‘n%‘tfetiﬁrﬁ;’c WEHFE Fo r=1567, a

= 1558, r —a=0009 CH), EFEMBLLIIBETIVTALRADOES 2~3,4m

i 0.0 5~0.3 gm o)ﬁﬂﬁ#ﬂtﬁ%ae%éw;t%@mk@%%fpmab b b, MAMOMER (K

H, BHEKD) RKOEDTH B,

T #8EE 5B}

(SigsAl g12) (Al Pl Tigos Mgain) Oz * Cag z

KB |

(Si 753 A1 4;7) (Al 153 Fe i1 Fe s Mgag,) On Cag s | .
BT L OBKDEE 2T Lo R (kM) , #RKERBKIZ 200°CLETFTHRAL,

fhErkid 210 ~ 350°C, 350 ~ 600°C o;éEB:ucﬂof:—fcﬂ%?kL, ZNERLLE, 5250

BEBZRL, 35 (OH) Bk, 600°CLLETECY, BEN2 1HBicETI T &h

10 COfEEBradleyic X HEELER b 5HEL FM 2155 & B < —RKT 50
€A T4 N
fﬁ?k,\%,Eiiﬁiﬁdbﬁ{)‘\'%fm%%tﬁ%djfmc RN B, C@a“ﬁciiﬁ’ciﬁﬁ%j‘ LB %

wWOTVWAPERTBLOBLEL, MRBENRYONE, ETTREEL 4 + O

ORI ONY, BHORSREFE0 1 ~0.2mm T, BILC0.3mmitBL IbDhd
5, HEX, FOMREERT., r=1532, a=1.485, r—a=0047, BETHEMBETIIE

BOEMEERS VR IORRESHEE LTHES NS, Exid ]l sm 330 EZHET

DbDOWF Y, BR4~5 M ILETL6DbH 5B, EXIIHK0.03~004 2m &Eo
HER (MM, %HEKE) BROMBHTH B,

(Sij179Alge) @Alggs Fed, Mg7_39) Os2*Ca g1

CEBAIFICE D BKOEB AR LR, 230°CH FOMAKE REKSBAL (HE

8.3%) , 250 ~ 450°C, 450 ~ 610°C & 2 BBichil, ZNZNI5%, 2.4 %0

HEAKIC L BBAD DD, BEICT30 ~ 1000°CIch 3T (OH) BEic k3 3.0 BoBikas

H5, L DR IBrauner Preisinger EFNVEXFELTO S, ét’plﬁcl‘%'fﬁ‘yﬁ?ﬁﬁﬁﬁc _

2T 322meg/100g 15 B AT b ALA AT AR (25 ~ 45 meg/100g ) B> 5 I

LTEXREDEEL LN S, .

—153 -



2.4 ®

NYTHAHA b, LEE T4 N E OB L 0RO L S S TEMFAIS 5,

© BWHEesEEE LR K- v 7HEBK, BF - BEH, Y+ FHRR¥Ia
VIEK, BERSFI &, |

© BEMEEEE LR Rk, BiEls — 1, 7Y Fr— %y IRIEE

® WEEEIHeLARE: EXD, B SHRUORY, EEORS, R, Hk
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