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ABSTRACT

The results of DTA-, TG- and dilatometrical studies were
reported. The content of adsorbed water is lower than 0.5 %. A
semple expansion of 1 % can be obtained up to the beginning of
theodehydroxylation at 450° C. During the dehydroxyletion %450 -
800" C) a further expansion goes on, The dehydroxylated phase
("metapyrophyllite™) is stable up to 11500 ¢, Crystelline high
temperature phases are mullite and cristobalite, Pyrophyllite
shows the typical thermal decomposition sequence for diocta-
hedral clay minerasls: natural sample ——» homogeneous medium pro-
duct (dehydrated) ——s homogeneous medium product (dehydroxylated)
—> heterogeneous reaction products.

INTRODUCTICN

Pyrophyllite as a plate-shaped dioctahedral layer silicate
is characterized by the absence of isomorphic compensation
within the tetrahedral and octahedral sheets, The total layer
charge has an amount of less than 0,41 perhalf elementary cell.
For that reason, contrary to the other dioctahedral three layer
silicates, no intercalation of interlayer cations is known.
From the genetical point of view pyrophyllites can be found in
low~hydrothermal veins and sometimes in large amounts in meta-
morphic schists. Pyrophyllites are used as raw material in the
ceramic industry and as fillers for paper, paints and rubber.
The thermal investigations were done to get informations about
the technological behaviour of pyrophyllite by thermal treat-
ment,
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MEASURING METHODS

The following samples were studied:

- pyrophyllite, Shokozan, Japan

- pyrophyllite, Robbins, N,-Carol., USA (ca. 15 % guartz).
The investigations were done with derivatographs using the
combinations of the DTA - TG~ and DTA -~ TD-methods. The sample
material was crushed to a grain size less than 65/um and studied
up to 1100° C. The equipment conditions are comprehensive de-~
scribed in the literature (1).

RESULTS AND DISCUSSION

Both samples are characterized by a small content of ad-
sorbed water. The weight loss up to 300o C is less than 0,5 %.
A continuous expansion of the samples can be obtained up to the
beginning of dehydroxylation (Fig. 1). The expansion of the
pyrophyllite samples at this point (4502 C) has an amount of
1 %. The delivery of 5 % hydroxyl water leads to a further ex-
pansion up to the end of the dehydroxylation process. This pro-
cess is finished approximately at 800° C as it 1s to be seen
from the DTG-curves., The temperatures of the DTA peaks for the
dehydroxylation are for the samples from Robbins 650° C and for
the sample from Shokozan 670° C. They confirm the known tempers-
ture interval for the dehydroxylation which is described in the
standard literature for DTA - datas on minerals (2; 3; &4, 5; 6).
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Fig. 1 TD- and DTD-curves of the pyrophyllites from
Robbins (1) and Shokozan (2)

The following decomposition rates during the dehydroxylation of
the sample from Shokozan were calculated from the TG-curve:

450 - 5000 C = 5.2 %
500 - 600° ¢ - 26.3 %
600 - 700° C - 44,7 %
700 - 800° C - 23,8 7

According to the investigations of Brindley (7) the dehydroxy-
lated phase is stable up to 11500 C. The dilatometrical curves
show a very small shrinkage for the temperature interval of the
"metapyrophyllite" existence.

Above 1150° C mullite, cristobalite and amorphous silica were
found as high temperature reaction products. The thermal decom-
position process of pyrophyllites can be represented finally in
the following way:

untreated pyrophyllite §EBZQEEP2319§> homogeneous medium product

H20

(dehydrated pyrophyllite)

dehydroxylatio

H_ O
2 ("metapyrophyllite™)

homogeneous medium product

complete sbructure decomPOSitl£E5 heterogeneous reaction product

(mullite, cristobalite, amor~
phous silica)
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