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On the Clay at Otoge Mine, Yamagata Prefecture
By

Mitsuo Tanemura & Haruhiko Horiuchi

Abstract

Otoge mine is situated at Iritazawa, Misawa-mura, Minamioitama-gun, Yamagata
prefecture and is about a thousand meters above sea-level. In this district, there are
volcanic and pyroclastic rocks of Miocene age. The kind of rocks classified by the succes-
sion of eruption is as follows:

liparite and lipai'ite tuff

e (UnCONFOrMity)

brecciated liparitic tuff clay mineralization
green tuff

The green tuffs are exposed along the river-bed of Kotaru in the northern part of the
mining area.

The brecciated liparitic tuff having greenish color changes gradually into underlying
green tuff, The brecciated liparitic tuff contains many angular or subangular fragments of
quartz. derived from liparite and silicified rocks. The tuff is composed chiefly [of vitreous
materials containing fragments of quarts and plagioclase, and the latter often suffered albitiza-
tion and various hydrothermal alterations such as calcitization, chloritization, sericitization,
pyrophyllitization, and kaolinization or silicification. . ‘

) Among these rock alterations, albitization, calcitization, and chloritization are so
widespread in the brecciated liparitic tuff that they may have no relatlons to any actions
which formed the clay deposits.

Liparite and liparite tuff are distributed over the mining area, except the central part,
and so-called unconformably cover the clay deposits, The rocks which are generally bluish
or yellowish gray in color, become grayish white by bleaching. .

The general feature of the occurrence of clay ore body is indicated in. the profile section
of Fig. 3. .

The outline of silicified rock ahd kaolin ore body might have shown a characteristic
mushroom shape as well as in many other hydrothermal clay deposits, but at present its
upper widest part has been eroded out.

There are also the zonal arrangement of alterations from intense silicified zone to
kaolin zone, pyrophylhte zone, sericite-montmorillonite zone, and the origmal rock in this
area,

In this mine, the two kinds of ores are mined, namely, kaolin:ore and pyrophyllite ore.

Kaolin ores are classified into four types in appearance namely compact massive ore,
clayey ore, porphyritic ore, compact siliceous ore. .

Difference in appearance may be caused by the kmds of original rocks, degree of
- alteration, granularity of constituent minerals, ratio of amounts of contamed kaolin and .
quartz, and kinds and amounts of accessory minerals,

Compact massive ore is a homogeneous ore thh kaolinite-like appearance and com-
posed of kaolinite, dickite and a small amount of topaz and corundum.,

Clayey ore is composed almost entirely of nacrite. Nacrite occurs as hexagonal plates
or irregular rhombs, 0.3—0.4 mm in diameter and its optical properties are: a=1.557,
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B=1.562, y= 1564 (=) 2V = 66°, 68°.
Though quartz phenocrysts of porphyritic ore are unaltered, plagioclase phenocrysts are
- replaced by kaolin, and the groundmass is transformed by aggregates of fine-grained quartz
kaolin, dickite, rutile and pyrite.. :
Both x-ray diffractions and differential thermal analyses show that the kaolin mineral
of the porphyritic ore is that of disordered type found in many fireclay, and that compact
~ massive ore is made up almost of a well-crystallized kaolinite in which the structural layers
are regularly superposed, but possibly not so type-like as in the best specimens of kaolinite,
Although the kaolin mineral ‘of the porphyritic ore shows a lower degree of structural
regularity ; it shows much more well-defined hexagonal form than any other known kaolin,
On the other hand, kaolinite in the compact massive ore is devoid of d1sorder in atomic-
arrangement, but has a worse-defined outline in appearance.
The kaolin mineral occurred from the porphyritic ore shows an excellent x-ray diffrac-
tion pattern of which the disorder phenomenon is recognized in the direction of a b-axis, and
this fact may confirm and prove the published data and the conclusion drawn therefrom.

Pyrophyllite ore is composed chiefly of pyrophyllite, quartz and minor amounts of

pyrite.
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Pyrophyllite occurs as their irregular rhombs, generally 0.3—1z in diameter.
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Chemical Analysis of Silicified Rock

Wt,
Si0, ’ 82.97
TiO, 0.20
AL,O; 9.60
Fe.Os 0.12
MgO 0.03
Ca0O - 0.02
K0 ' 0.01
Na:O : 0.03
Ig. loss 2.87
Total 95.85
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2.486 A (131:112, 200) % 2.374 A (003), 2.331A
(202; 131; 113) 2.284 A (113: 131) @ 240D 3 ADK

SREHFATRD DN EMERICRET B2, FEREMEQ

fedud (111) & (111) & 238 1 ARDENCIT, (020) 1w f#
DIC RIS OWRE R T L 5 i B, ChidiEED
TEED I E R B R T IO Th D, S bICHERE
AME L e, $RERE (00D B X o8 (hkl) (o v L k=
3n) DEEDOZR LY, Wb Fireclay ETH L5
Cishe BEBRED 5 B a-1 B LU c-1 DEFRRD
BuI s+ Y F4 + & Fireclay & OREI%E BT,
a-1 T+ ) F4 + o (113) (131) DEARTE D & h b
2 el BLU 2 TRRITC%, 2.484 (2,494,
2.50 A) i30S B CTRIERA ORI RS B
T LLEDT kb a-l B4V F4 b X Do Sk
BREEAMEL, BEERNRRThD, Fi ol TR a1 &
DREREELE HIC RS, o2 TIX (00) XLt hkl
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Lattice Spacings and Intensities in Powder Diagram of Nacrite,
Well-crtystallized Kaolinite and Poorly Crystallized Kaolin

Nacrite ‘Kaolinite (Dickite) -
Gruner b-1 Brindlay® a-1 c-1 c-2
I d 1 d 1 d 1 d I d 1 d
. ] 10 7.14 10 7.15 10 7.12 10 7.20 7 7.13
10 7.08 : 1 5.66
8 4.40 7 4.39 0. 4.88
3 4,13 7 4.14 4 4.45 6 4.41 8 4.41 1 4.41. -
2b - 3.93 1 3.94 6 4.35 C
9 3.58 10 3.58 1 4.26
1P 3.44 2 3.46 6 4.17 1 4.16 ‘
2 3.41 3 4.12 8 4.11 1 4.11
: 2 3.11 4 3.837 1 3.83 1 3.98
1P 3.04 2 3.05 2 3.734 1 3.76
1 2.92 10 3.566 10 3.56 10 3.57 4 3.565
1 2.665 1 3.44
1 2.565 4 3.36 1 3.36
1 2.537 10 3.33 .
, 1 4 2.515 2 3.138 :
10 2.418 8 2.420 2 3.091 1 3.10 1 © 3.08
1-2 2.393 , 3 2.94 4 2.95
2 2.385 2 2.748 1 2.75 1 2.80
1 2.355 8 2.553 5 2.54 4 2.565 2 2.565
1? 2.319 4 2.521 v
1/,-1P 2.263 1 2.270 9 2.486 6" 2.49 6 2.480 1 2.505
0.5 2.175 2 2.445
‘ 2 2.090 0. - 2.420
1v® 2.069 0.5 2.065 7 2.374 2 2.375 1 .2.375 1 -2.375
1 1.930 | 10 2.331 9 2.33 8 2.320 1 2.325
, 3 1.915 9 2.284 4 2.29 :
2-3® 1.902 1 1.895 1 2.243 ‘ 1 2.270
1 1.795 2 1.790 , 4 2.220 5 2.230
1/,-1P 1.744 3 2.182 2 2,19 i
2? 1.675 2 1.675 2 2.127 1 2.140
20 1.616 1 1.620 1 2.057 0. 2.080
2 1.600 7 1.985 4 1.983 4 1.970 1 1.970
1 1.583 | 4 1.935 1 1.938 0. 1.930 | O. 1.935
8 1.486 4 1.484 2 1.892 2 1.888 1 1.885 ‘
_ 1 1.469 1 1.865 1 1.850
4 1.455 2 1.454 4 1.835 2 1.832
-1 1.434 1 1.434 5 1.810
0.5 1.374 1 1.805 :
1 1.365 | - 2 1.781 1 1.780
1-2vk 1.358 1 1.352 5 1.778 ,
1, 1.314 1 1.740 | 1 1.745
1 1.284 1 1.278 1 1.704
3 1.263 1 1.265 2 1.682 1 1.675 3 1.660
1 1.252 8 - 1.659 5 1,657 3 1.645
1 1.240 6 1.616 3 1.614 1 1.610 0. 1.610
2 1.230 4 1.581 1 1.580
-1 1.208 : 1 1.555
1 1.195 5 1.539 3 1.538 5 1.535
9 1.486 6 1.485 5 1.485 5 1.485
2 1.464
4 1.449
, 1 1.451 1 1.454 1 1.454
4 1.426 1 1.422 1 1.426
1 1.397
1*  1.375 4v 1.372
1 1.369
1 1.335
2 1.303
1 1.297
2 1.280 3 1.281
. 1 1.254
1 1.234°

b=broad lines vb=very broad lines K=& Quartz
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Dlagrammatlc Representation of X-Ray Photographs of Kaolinite, after Tokunaga
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Diagrammatic Representation of X-Ray Photographs of Dickite, after Tokunaga

(k=31) DBRMO KR L7 D E L FEREIMEL,
Tﬁﬁfﬁﬁﬁgﬁ %ﬁﬂ@ﬁ%ﬁ%ﬁﬁ%ﬁ%ﬁ%biﬁs
7358 D ©h %o
B F Y VEORERGHIC oW & It
LTI TE D, ZhICXb L 580~700°C @
40> peak BAFVFA b, Faond b, 7254
FOMHEERCEEI L, 2FVFLY, TioBA T
TR IFRIS C B 25,

F 254+ ORIEIRT

BB EPEIRTD,

Hi-EIRER (b-1) Tk 680°C CHIL R A D peak

BRBDBI, LidZOMHEIEL MCIETRTh B h
brzI4 B DBRB, L 570°C &l
DWHRWDHEN, PEOMD B+ V vEEgORAIERE
Ihb, BEHLINGE (a-1) TI% 580°C (K-peak), 650°C
(D-peak) @ 2 2D peak 23FWDH BT, ZD 3% 580°C
D K-peak IEROWENL I FV FA + 2 h Tz & h
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Diagrammatic Representation of X-Ray Photographs of Nacrite, after Tokunaga

B FIHCIARICE K, AV FA T, T4 9 A b

BIOF 754 b DOHC peak 2NEEEES L\ 5 HE

PEHE BE, Dpeak (35 4 » BA P b BHWEF 7T

FA P OCFHDCERT 5 b0 THB T OBEX

HERBRDREE 1, F 2774 M OB 2.42A O
E6FE WAV VEMOLRESHE

Chemical Analysis of Kaolin Minerals

1 2 3 4
Si0, 44.52 | 45.63 | 70.38 | 72.76
TiO. tr, tr. 0.32 0.20
AlLO; "39.91 | 39.04 | 20.86 | 19.37
Fe:0s 009| 0.09| 0.90| 0.28
FeO 0.01| 0.02 :
Ca0 0.14| 0.12{ 0.03{ 0.10
MgO 0.42| 0.07{ 0.02| 0.26.
Na,0 0.03| . 0.05 0.15 0.62
X,0 0.08] 0.,11] 0.05] 0.35
+H,0 14.34 | 14.15
—H,0 0.93| 0.33
Ig. loss ' 7.46 | 5.86
Total 100.47 | 99.61 | 100.17 | 99.80

(1) HiERER(b-1),
Clayey ore
(3) BERFE

Porphyritic ore

2) EEBREL
Compact massive ore
(4 BERGE
Porphyritic ore

REFHDFED Lo R ZBICAR 57‘.;: 5iE, D-

peak ERTEINET 7 T4 2 TRT 4 o 24 2 TH

BLHAETL ENTED, BREE(CD), (c2), Tk
580°C, 590°C W& #+ VF 4 +® K-peak 7D LR %

2 H I, 660°~670°C I D-peak 338D Hivic, D-peak

oW CTBEBIRGE D & & & [, XWEBRR L%

CETRET A oA P ER LS B, BEMEREER L O

BERGAE, WPhd K-peak 35X U8 D-peak #3385
n, FOBBIESE LT\ AWEHOBGEC L5
DT B , , T

AEEERS « (B PTRRORERIE 6 RIORTIE Y T
bho ‘ |

(1) CRERgER X CEERRRTCThi 24V F
A4+ OEGRECEVESR L, IR U CERRRIT
Si0; W& leh, THIBHRE LTEES h 5HELC
Bt 5 b DTh b, :

(2) Fe0s X4 SHER TRV 1 %%
Z IR\, GRAFCR RIS SRR - IREE TS B
h, itk o MERLO SFTECIE 2~3 BT 5 D
DHHD, TINLIELHIESL - WP ERT 5,

(3) TiO; VX Fe:O5 X [AIER, AHEMHCiZdiny
H—REEBEIN T D, T IUISTHRIO SEURC R
THEDTH 5B, .

P EARBRORR, B DRGR DM 7 2 71 b,
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V& disorder FID »F Y VR C, @B Fireclay

E?éo_nB@wfuzﬁ%k@O%%koﬁAb
BRETFEHRTED Th b,

ETE AV VIEBROERY OILEFER
Paragenetic Relation of the Mineral
of the Kaolin ore

kind of ore mineral

_- Corundum

~ Kaolinite

Compact massive ore (Kaolin)
' Dickite
Clayey ore Nécrite k
Porphyritic ore Tppaz
Quartz

NON_ S Pyrite
N .
N. O Limonite
N
> Rutile

Main mineral

Submain mineral

6.2 BREEE

5 #
%Eoﬂﬁ@%fU/%E@ﬁﬁﬁL@wb’E%m
ﬁaaz’h@@ LAEFEOESITEHm - LWEE@%&&‘;EL
IORREhT 5B,

. ERRELSM & R

PSS  SRRIIEEA L R L D, RO
KREIZP VRAT, A& 20ROk NES LT
VWho FEETIT 0.01~0.04 mm FREEOMEOIERR T
U LEERHA E 7 R BRI AR OB A T B

BT IHEREE : BFEBEIC X > CHBES hicsy
L RSEA e S R R R BECAE LTV,
EORBERFRC L VRSB, 1o BEOLOR

L000.30 BREED S DHS, & ORIEHECECHTO

ER SNy ek HRT S %kbbﬁﬁ@ﬂ%&rf%@%
DB (K5 - 6),
Xﬁ%%ﬁ@:ﬁ%ﬁﬁﬂsmKOVTXﬁﬁ@%%
HELIRERIIE 8 RCRTEY Th B, ThbbhaEED
BREHRR R < & Gruner OFF>7- BT O Ky REHRT
BREEO X < —BLL, Hibg¥n i vhd A
BB, .
IREEGHTRER : RSB ARS RLES 6 RicR 3
BY THOTHL IR HEOWE peak 73 ® 5 1

A&

HEo% 49
E8E  TEEE O X R ETHSE

 Lattice Spacings and Estimated Intensities
in Powder Diagrams of Pyrophyllite -

- Gruner? P-1 ’ P-2 P-3
I d I d I  d I d
8 9 8 9.13-| 9 .9.13 8 9.13
6 4.53 2 4.64 4 4,62 3 4.61
2 4.43 4 4.41 4 4.41
2 4.24 4 4235 3 4,23 .
5 4.07 1 4.10
1 3.89
1 3.685| 0.5 3.685
0.5 3.455
4 3.39
10 3.33 |10 3.33 10 3.34
4 3.12 0.5 3.17
10 3.06 8 3.066 9 3,065 8 3.06
2 2.9
2 2.83
2 2.66
7 2,55 5b 2.54 1 2.550 4* 2,550
2 2,515 .
1 2.485
1 . 2.450
7  2.42 :
2 2,405 3 2.405 4  2.410
4 2.31 )
1 2275 1 2.275 1 2,280
12225 1 2.215 1 2,220
4 2,16 0.5 2,16 1 2.16 1 2.160
1 2.155
0.5 2.115 |
6 2.07 1 .2.05 1 2,075 1 2.075
1 1975 1 1975 1 1.975
2 1.8 [ 1 1.80| 1 1.880 1 1.885
4 1.84 1 1.835) 1 1.830 0.5 1.845
2 1.81 4 1.810| 2 1.810 3. 1.805
5 1.69 ; )
5 1.65 \ 1.1.665| 1 1.660 1* 1.660
6 1.63 1 1.630 | 1 1.630 ‘
2 1.576
2 1535 2 1.535 3 1.535
8 1.495{ 4 1,485 | 2 1.487 3 1.499
4 1.427 |
6 1.389 : '
3 1318 2 1.379 4P 1.379
6 1.367| 3 1.365] 3 1.365 1.365
1 1.333
2 1.315 0.5 1.312
4 1,288 1 1.284 '
4 1.270 1 1,278
2 1.261 ) 1 1.263
1 1.252 1 1.251
4 1,243
2 1.207
1 .1.196
‘ K3 Quartz

Bbo BT X BWEK NI LD peak FILEF h,
FRC D BTEET 5 EESINC X 5 R R B
D bt ot

{EEEB ST = S HT s Ui 3% FBO 5 b P-1 13754k
Lt%@fPZHﬁi@ikf&% SRR 2 9
%hrfﬁvcpir%%pﬁﬁwﬁﬁu TRAED
HEREL DR NAEDRSERR LTS (XEEC
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Chemical Analysis of Pyrophyllite Ore

P-1 P-2
Si0, 73.61 74.75
TiO, 0.30 0.40
AL,Os 20.83 18.27
Fe 0, 0.43 0.30
MgO 0.09 0.02
CaO , 0.62 0.05
- KO0 0.03 0.09
Na.O 0.01 0.18
+H,0 3.92 |
~H0 ’ 0.09
Ig. loss 6.65
Total 99.93 100.71

P-1 KEH Elutriation Product
P2 [ + Pyrophyllite Ore

LRI Nt EREL O SEHENS 19 % OREE
Bk 3% & IR MEE o FEERE g X <3
Ths

LI 4 O FARE R I RSV I 13 SERA -
T - SRR « PRSI LT B,

7. RESLUCHE

SRS T k5 2R H Y, 2B
WEr L, bhAAMMBMERC LT 5, TERE
S T BEFIE A A U VD 5 %, BEREETH Bo
R AR PR L B Th D, ATE
BEOERCHT ARG LAY ShTELY, &<
B ETBCR L CRESEo Db 0, BETIL
CEIA Y VEFOEH DL S TOLRETH 2,
RO BAY Vv ES L REE O LT : 3~5: 5REE
ek, BT S IR ShTwh, LirL
R (R H ST LGRS S BUE O SER S 2R EE
ThHDHDe TREOCTRRHETHEND.

AR AETELRRCE SO TH Y, HEHEK
(@B 7 V=) Lo TEKBE RIS L 503, T
DEETNEIIFRC BIF Th ok,

SLE 2 BEOSE OSRE T IBER A < HEA TV R T
WAL L FIEECERTH BN, FHEEL LT

2 ) VR tVESRA 10 75 t BTEE  BERL S Do

8. AV OEELZON=—1K— -
aA-F 4 VYILRETHE
Hayder, Murray, Lyons®{C XiUE-_—,8— ¢ 2~7
4 vrBE LToMEoWRE » L TlEMES, Hb

(FEARED » SHNEE)

EEDHMEL, RAEIR&E-Z XL, *\i@ﬁiﬁgﬁﬁiﬂ
i L, BRCHETR® interfacial bond2E2) 2@\~ 2 & 2%
MBS LR DI, T DT, KERROTPRE,: HEREE
DEECHELRITTLOThH D, RO~
7o R AR A TR T S DIESIR AR TH D, FERE

CAEL ey interfacial bond (3ERL B,

KA+ Y VEFED 5 b, B EREshi R
BI2HE VT4 P TRHDH, BN ERAROKS
BE R LT BDTCA—— « =54 VFHE LT
DRSPS h B, ek LEESRRE T
Disorder FD A4 Y v Th D FERETEVS,  EEE
RIS 2 e RAERRE RO T, IBRZDORERSI
EELITRODEREZ DD,

9. Bt

9.1 SLEOHEEEZOMERR L OBEIE

GREEZS BIRAN D OIREET A &, HA Y v, Bk
HEORBIBREN DA T, B2 A LHBRCHENT
X MEOEBYETIR DI ENTE, WhdE 7T
FERIBHE L, SRRV E Ul & 03
EEN5b, '

D2 GO LS ERTH, 3L AETTER
BOREEIMIPOTETERIEI N T 5D, Tl b KET
DHF Y AEEOERC R AT, BREENZEAY
FDE VBINTWA, FRCESME I —REE O
BOLEY ZRED LRV, ThTd  E AR

BOFREOBRO—ENTDE ABINTHDHZ LD
Bo LI EEEOEENES TS & FERT, Fpke

R EHDTEMTH D, 20 L5 REIIEL-RHEES]
L D CTRBERSIRA TE D0, SEPHLYP%
o cHER TN TTERLLIDTH AT,

9.2 EESEADLFRASOE

BEER % REET BRI 0\ T LS HFEILEE
W0FTRTEY Thho

HEEAO(LERSE, FEERCRT H8Mo3E
BIfR%E L {FRL T\ 5, SRIRAZMUERIC X b &Ei S h
Hr&, FUa BB sve Yy v A bR - BIa0
e 2y AU - B B R RO RS OB
DRSS AR o Rjiity, F1LEALFR L
SRTHUEE 10 KRTED Th B,

Si0, : R —E ve Y v 4 MU SEERLEC
R ERETEL, b A v v NN

1) BRELEA—R— s a—F{ Y7 OEEOME
BEEDOBBEE D,

2t 2) interfacial bond :* B RMEAOEE LE® &
DGR RS,
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Chemical Analysis of Altered Rock of ) T & —
. S0, — = = ===} —
Alteration Zone Y s
= 7
A
%E%'B:'E [ 7
o YU R SEEIE S ) VIS 6 4 Ao, b — % oA -
TR 4 MERE R WEERE R ] ,// ZR 4
i BN A R W
Si0, 74.46 | 73.62 | 74.75 | 70.38| 82.97 Ig.Loss |- ¥4 = < “ o
TiO, 0.13| 0.32] 0.40| 0.32| 0.20 o
ALO, | 13.48| 13.61| 18.27 | 20.86 | 9.60 RO g b
Fe:0; 2.00| 1.53| 0.30| 0.90| 0.12 / / il
) m
FeO 0.45 o L A _ |
MgO 0.20| 0.17| 0.02| 0.02| 0.03 7 NN 7 %
Ca0 1.09.; 1.06| 0.05| 0.03| 0.02 % % 7
K,0 4,41 3.09| 0.09| 0.05| 0.01 a0 [~ 777
Na,O | 2.48| 1.13| 0.18| 0.15| 0.03 Z
+HO0 | 1.32 Ko [ e 2 % % ]
—-H,0 | 0.33 : 77/
Ig. loss 4.89 | 6.65| 7.46| 2.87 oo 7 % %
a; 7 ]
Total | 99.91 | 99.87 | 100.71 | 100.17 | 99.85 % % _ |
Ot S, Boek faoin gl @ &z a
Domarte Zore ' B0 B ZEACRY 5 ILHRACKLE

Varlatwn Diagram of Chemical Composition in
Alteration Zone

F 1T R AV VEREFLE T8 OMmAERK
Paragenetic Relation of the Minerals in Kaolin and Pyrophyllite Deposits

L, Zhice K LB T3 LSEML W5, Z 0
EnLIEER— =Y =Y w4 b (b8, BRLE—
IV AU AERE LTESE»DHE VESBEIT S
Cril, BEYFEMEBECBEEL TEELLLOT, ¥
TE U C O BB Si0, DIEaie, ks b E
D SiO; >7Jux!‘oh7lkfﬁ%%§ﬂbo

ALO;: ALO: E—[BCEEmMOMER 23389 thh,

2 UEMEECRE LB ER LT %, ALO: 1JET

OB TIEBEA DR, L LTHFY v
g LCERS R, WRPLECE» ORI L, B

MBETIREDIRL A PG LI 2 B2 b,

Sericite-Montmo- Pyrophyllite Zone Quartz Dickite Quartz
rillonite Zone Kaolin |____[Kaolinite |___[Kaolin ‘—‘]Quartz[
. Kaolin Dickite Corundum Dickite
Pyrophyllite ‘Topaz
Sericite ! Sericite ’ o
Montmorillonite Pyrophyllite, JPyrophyllite’ . Silicified
Kaolin Zone ' Zone

Fe,05: Fe:O; X A CIRAD © @R %R LT
Wh, .

MgO, CaO: MgO, CaO DEHMOMIICIELT
PRETES B, 2EEHEELFOREBSIRES
T3,

Ig. loss: SZREH%E UHAOENAED i b,

 DLEHSY O MRS e, BRELTLB L
Si0; 34 Y B CIBED U, kol 8mansg
BDHNB, ALOs WEE L 0 B+ ¥ VBB s\ 18
DEFHSRD LR, HBETIIE LURDEED &
b THIEEHAPLEA SIS CBEIL, i
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CBRKIEE R COWT

BEEshicb 0 LRI h5, MgO, Ca0,Na,0,K,0
BT RAEERIPETIE S b BAESEH LT
Vo : : ‘

9.3 SHOMWE

BN EERTE CE U =2 1, 24V v - TEE
A e SRS OFENDESGCHEEE NS, Lindgren 1T
I HuED &V VIR EEOARERE: D TR ORI X2
CH B L X TV 2%, Friedel, Baur 3 X 0f Leonard
DS - B B L0 A Y v ATERTIE, S
i3 530~535°C, BEMEAL 500°C HiEE T EBR 3, X

BICBENMES 7o B L hA ) VBRI BT & 2D

BENT B, BERAIEHEL © SIROREE, 8
F o WAL S & b FERBEERIC L 5 h 0k
BT\ B, AR Ch B & Ak, K - 3
BERZEECHEL ) OT, FOnLERTERS IS
DT, VMAEE CER KRR, BEREEIME
Qe T, BAV vELER LD THH I, Tinh
B, YT LA LEL AODNELTHLS S
11 SR . '

10, # =

KGRI B\ TR bW EEIER, 3 X OHEms
B 3R X5 IR b S,

1. BUREESEBO Rl b EURICR DT,

B b~ A Y /{b%*%&ﬁﬁf&%ﬁ%ﬁﬁ%»% vEY
23 A VA

O X5 RO BEEINRD bR B, _

2. BT H A ) VAR RDLE E Bhh AT 4
S HA T e BFVFA BB Y, FORBEOHTILIA
V.94 L Disorder BID B4 Y v LD T 5,

3. (RSP LR BLNBT LIE, S0 EAFY
AEEHCRFES R L, BMEECRENnEDbh, &
D X 5 ISR BB ORS OBEO A TIHRRTE
T, GRS b OBIMAEL b Do

4. AEEEEDLSEETER I DTS,

(FEFER « SR EE)

TILER CERL BRI L, WIREEMEL oo Tt
uxviﬁbﬁo_naoﬁmnhﬁm&ﬁm®#%a
Lr N5,

5. KiEHF+ Y vORMEHEA~ ORI oL TILRD
BRTESEREYE S BERD D, T 7 b DEKEHFERO
Paper coating JiX LTI H 4 V74 F OfEREDE
ZRERCE T Lo RLIFEE SN T 52, K
DHF Y VM I A F Y FA P DES L, Disorder
HDBF V) v L i5h Y, FArEEIDETH Do
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Electron micrograph of sericite
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Electron micrograph of sericite
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Electron micrograph of kaolinite
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Electron micrograph of kaolin of disordered type
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Electron micrograph of pyrophyllite
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Micrograph of nacrite





