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Isotropic quartz aggregate prepared using a sol-gel method

Hisashi ImoTo0!, Katsuyoshi MicHIBAYASHI!, Tomohiro OOUCHI* and
Michihiko NAKAMURA?

Abstract Synthetic quartz aggregates as a starting material for high-temperature/
high-pressure deformation experiments were prepared using a high-temperature/
high-pressure apparatus. Silica gel was prepared using a sol-gel method and subsequently
dried and heated in air for three days at temperatures between 700 and 1000°C. Various sets
of the gels were then packed into Pt-Ni capsules with 0-2 wt% water and were sintered to form
quartz aggregates at 800°C and 1 GPa for 5 hours. As a result, synthetic quartz aggregates
with polygonal textures and very weak crystallographic preferred orientations were formed
from a 1:4 mixture of two silica gels dried at 700°C and 1000°C, respectively.
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Table 1 Experimental conditions.

AR e Bk (°C) ok (wt%) EBRIEEE (°C) Fz5rIE71 (GPa) FBRHH (hr)
Qz01-01 JEmE Y B 700 2 800 1 5
Qz01-02 JEdET Y A 800 2 800 1 5
Qz01-03 ES =R 900 2 800 1 5
Qz01-04 JEdET Y B 1000 2 800 1 5
Qz01-05 JEREET VB 700 0 800 1 5
Qz01-06 JEREET Y A 800 0 800 1 5
Qz01-07 JEdET Y B 900 0 800 1 5
Qz01-08 JERmET Y A 1000 0 800 1 5
Qz02-01 JEdET Y B 700, 1000° 2 800 1 5
Qz02-02 ES =R 700, 1000P 2 800 1 5
Qz02-03 JEdET Y B 700, 1000¢ 2 800 1 5
Qz02-04 HIEDB K 0 2 800 1 5
Qz02-05 JERET Y H 700, 1000° 0 800 1 5
Qz02-06 JEdET Y B 700, 1000° 0 800 1 5
Qz02-07 JERmET Y A 700, 1000¢ 0 800 1 5
Qz02-08 HHEDBE 0 0 800 1 5

UBERRIRE 700°C & 1000COIERME T Y B & 1 2 TRA.

PEERRIEEE 700°C & 1000COIEEEE S ) B % 1 4 TRA.
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Fig. 1 Specimen assembly.
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Fig. 2 XRD patterns of samples.
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3 Qz01 O HHMEEE ., A7 — 1 iF 10 ¢ m. (A) Qz01 - 01. (B) Qz01 - 02. (C) Qz01 - 03. (D) Qz01 - 04. (E) Qz01 - 05. (F) Qz01 -
06. (G) Qz01 - 07. (H) Qz01 - 08.

Fig. 3 Optical micrographic images of Qz02. Scale bar is 10 ¢ m. (A) Qz01 - 01. (B) Qz01 - 02. (C) Qz01 - 03. (D) Qz01 - 04. (E) Qz01 -
05. (F) Qz01 - 06. (G) Qz01 - 07. (H) Qz01 - 08.
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06. (G) Qz02 - 07. (H) Qz02 - 08.

Fig. 4 Optical micrographic images of Qz02. Scale bar is 10 ¢ m. (A) Qz02 - 01. (B) Qz02 - 02. (C) Qz02 - 03. (D) Qz02 - 04. (E) Qz02 -
05. (F) Qz02 - 06. (G) Qz02 - 07. (H) Qz02 - 08.
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Fig.5 Grain size distribution of Qz01. (A) Qz01 - 01. (B) Qz01 -
04. (C) Qz01 - 05. (D) Qz01 - 06. (E) Qz01 - 07.
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Fig.6 Grain size distribution of Qz02. (A) Qz02 - 01. (B) Qz02 -
02. (C) Qz02 - 03. (D) Qz02 - 04. (E) Qz02 - 05. (F) Qz02 - 06.
(G) Qz02 - 07. (H) Qz02 - 08.
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Fig. 7 Shape preferred orientations. (A) Qz02 - 02. (B) Qz02 -
06.
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Fig. 8 Crystallographic preferred orientations. (A) QZ01 - 01. (B) Qz01 - 02. (C) Qz01 - 03. (D) Qz01 - 04. (E) QZ01 - 05. (F) Qz01 -
06. (G) Qz01 - 07.
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Fig. 9 Crystallographic preferred orientations. (A) QZ02 - 02. (B) Qz02 - 06.
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