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Abstract

The cross-sectional structure of thermally exfoliated “Vermiculite” was investigated using thin sections prepared by a
novel dry-polishing technique. Two types of raw “Vermiculite” samples—one from Palabora, the Republic of South Africa, and
another from Ono-machi, Fukushima, Japan—were subjected to flash heating at 900°C for 30 minutes, followed by quenching
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to ambient temperature. Phase changes before and after heating were examined by powder X-ray diffraction (XRD). The exfoli-

ated samples were then analyzed using optical microscopy.

The exfoliated structure was found to consist of two types of pore architectures. The first is a fine-scale mosaic pattern

related to the heterogeneous distribution of clay minerals within individual particles, consistent with the findings of Hillier et al.

(2013). The second is a larger-scale spindle-shaped pore network formed by the aggregation of the first type. The overall exfoli-

ated morphology reflects the original shape of biotite particles.
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Reinforcement of the Sample Using
Strip-Shaped Granite

U

‘ Initial Dry Cutting of the Sample ‘

-

‘ Dry-Polishing of the Bonding Surface ‘

-

Bonding of the Polished Sample to
the Slide Glass

-

‘ Secondary Dry Cutting of the Sample ‘

-

‘ Final Dry Polishing of the Sample ‘

-

‘ Bonding of a Cover Glass to the Sample ‘

Fig. 1 Schematic procedure for preparation of thin sec-

tion by a dry-polishing method

IMEZE <N = 2% 254 > OlWrii 39

#xe7 (Fig.2).

R 1 XY

A4 oakhy & =% T5mmiEE O S IZY)F
L7z (Fig.3). atBtavIh < HiRi 2 & A < FEIHIK
ViAo T, £200mm T/E X 1.2mm D & A4
YEVFT L= REHWT, YIS %386 LT
Bz, WmHANM A DI TUI L 72,
P T O fiff 1%

AR Z T4 T 2NN T 5 72 DSEEL 7
%LU IS CHIBE L 72 (Fig. 4). A&7 S B
B (2 be7 24085 KR —)L-35) O Bz, 1
TS FH O P AKRTEEHC (2 br 7 24t8s ) 2
VA =84 MTERD & Bl e Tt AP O K
% 120 2 5 IEIZ 4000 /12 B 72, BEEE O R
A S 72 PG L (50 145/ 5y) &L
7o, MWD SRS, WIS % FEfEZ2 5T
Wi U7z, F72 B ORGE ED=bizy 7 ) 7o
U b — SRR A & FD O TS 2 A il L,
& S W TR REAE A2 1 A TS L7z,
RELE 254 FH S 208%FH

TARF OV REEMAI O 2WIRA SR (L2 54
VHRASHE X a4 2 —8—6058]) % H

Fig. 2 Reinforcement of the sample using strip-shaped granite. (a) Strip-shaped granite bonded to the slide glass. (b) The

sample bonded to the slide glass using a cyanoacrylate glue

Fig. 3 Dry cutting of the sample using a microcutter. (a) The sample fixed to the cutter stage. (b) The samples after initial dry cutting
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Fig. 4 Dry polishing of the sample using a waterproof abra-
sive paper mounted on a low-speed rotating machine
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Fig. 5 Photographs of “Vermiculite”, Palabora, the Republic of South Africa. (a) Before flash heating. (b) After flash heating
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Fig. 6 Powder XRD patterns of “Vermiculite”, Palabora,

the Republic of South Africa. (a) Before flash heat-
ing. (b) After flash heating. En: enstatite
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Fig. 7 Photomicrographs of “Vermiculite”, Palabora, the Republic of South Africa after flash heating. (a) Longitudinal cross-
section. (b, c) Magnified images showing spindle-shaped pore structures

Fig. 8 Photographs of “Vermiculite’, Ono-machi, Fukushima, Japan. (a) Before flash heating. (b) After flash heating



42 IR - e S - SPARIEEE - KA J] - Ao e - iR - UHEBRER - $iRIESK

L OS—=3F254 1, N Fans4444 b, v47)
DORKESLFARETHD, SUEMBLIIC X 5 9R1E,
IS DOFPHD TS A 2 IRBER I B ERIA - KiEE
FHORADIRFH K BIE & OHERIZE —Fd 5.

3.2 EERBEMENFEE N—-IF217C

TS L EAS /N EPRT PE N — S F 2 7 4 P2, Jalfk
fehia & U < I3RALAErbiies i B2 K D AH L 72
KrelTiRonsd. &ELORERERFEMKOIED il
EZOUAIRORT, Rt~ HBEEe 2L, HHL
KELED RSP REA LD B Cx % (Fig. 8a). M
77 H - 3T R TR E LT, KD EfLAaEA
TV LT 5.

SR XD, NEFETPE O ROR (B8 5mm

10 30 50
20, CuKo (degree)
Fig. 9 Powder XRD patterns of “Vermiculite”, Ono-

machi, Fukushima, Japan. (a) Before flash heating.
(b) After flash heating
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Fig. 10 Photomicrographs of “Vermiculite’, Ono-machi, Fukushima, Japan after flash heating. (a) Longitudinal cross-section.
(b, c) Magnified images showing spindle-shaped pore structures
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