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Grain growth experiments of quartz aggregates in flint
under 1 GPa and 800C

Naohiko UETA' and Katsuyoshi MICHIBAYASHI'

Abstract

We investigated grain growth process of quartz aggregates in flint. The agate samples were

annealed in a piston-cylinder solid medium apparatus (MK65S) of Shizuoka University. The experi-
ments were performed at temperature of 800°C, confining pressure of 1 GPa for 8 hr, 12 hr and 36 hr,
respectively. The flints were well crystallized during experiments. Mean grain sizes increased from 1

to 5 um with increasing time. Aspect ratios were nearly constant at around 0.7 (b/a; b < a). Neither

shape preferred orientation nor crystal-preferred orientation of quartz grains occurred with increasing

time. Comparing with grain growth experiments for agate in previous studies, the grain growth rate of

quartz in flint was faster than that of quartz in agate.
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Fig. 1 Specimen assembly used in this study. T.C: thermocouple.

Table 1 Experimental conditions.
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Ne0903HP02 2009.03.07 flint 800 1.0 12 52+2.5 0.66+0.15
Ne0910HP05 2009.10.31 flint 800 1.0 36 4.9+2.7 0.71+£0.15

10 micron

(A) 8 hr

Fig. 2 Sketches of quartz aggregates in the annealed flint samples after (A) 8 hr, (B) 12 hr, and (C) 36 hr, respectively.
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Fig. 3 (A) Grain size distribution of quartz aggregates in the annealed
flint samples after 8 hr (open circles), 12 hr (solid squares), and
36 hr, respectively. Best-fit curves for log-normal distributions
are shown. (B) Aspect ratios of quartz aggregates in the annealed
flint samples after 8 hr (open circles), 12 hr (solid squares), and
36 hr (open triangles), respectively. Best fit curves for log-normal
distributions are shown. (C) Orientation distributions of long-
axes of individual grains with respect to a horizontal reference
line within the quartz aggregates in the annealed flint samples
after 8 hr (open circles), 12 hr (solid squares), and 36 hr (open
triangles), respectively.
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Fig. 4 Crystallographic preferred orientations of quartz aggregates in the annealed flint samples after 8 hr (A), 12 hr (B) and 36 hr (C),

respectively.
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Fig. 5 Misorientation angle distributions for three samples with the theoretical curve of a random distribution.
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Fig. 6 Mean grain sizes of quartz within the quartz aggregates in the annealed flint with respect to annealing time (¢). The solid line represents
a least-square fitting for the data in this study. The data of the annealed agate samples are shown for comparison after Imoto & Michibayashi
(2010) and Masuda et al. (1997).
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