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ABSTRACT

Regults of the investigations of the quartz polymorphous trans-
formation by means of the DTA and X-Ray method heve been presented.
The influence of quantity and a type of isomorphous substitutions
on temperature and kinetics of transformation into high temperetu-
re cristobalite was determined., Usefulness of DTA and X-Ray as a
method of quantitetive determination of quartz and cristobalite
ig discussed.

INTRODUCTION

The trensformation of cuartz into cristobalite occurs through an
amorphous, trensition nhase which neture is not throughly recogni-
zed, The derree of the trensformation of quertz into cristobelite
orecedain: melting, i1nfluences the melting rete and the quality of
obtained silica glasé /1/.The investigations of the transformstion
of quartz into cristobalite and its melting have been carried out
go far on rock crystel of a very hish chemacal purity. However,
quartz usually conteins some quantity of impurities as isomorphous
cubstitutions/A1°", N, K+, 1it,0a%t/, The impurities influence on
the rote of the transformetion into cristobzlite, the amorphous
tronsition phese Tormetion and meltin;, of quartz/2,3/. This fact
becrme a cause of undeirtrking the inverti-ztions of high-temneratu-
re tronsformations of quartz showing weryiny degrees of chemienl
uraty.

EXPERII ENTAL
Ag Jinercle 1oy invectirebions 10ck crvstals end veain quertzes
vere cioosen. These viere rour verietes o1l 1ock crystel ol the tra=-
de ncmes: anjole, wotenabe, Telequartz reen and red varietes and
Polish auertzes token i1von the 11 locertiong in Lower Silesia,
The samdles were broken up by the method of thewm=zl shocks, hea-
tin: thewm to the tewmpersture of 700°C and coolins r2pnidly in wetexr

#fnd tuen they vere ~rinded in ¢ mostar. The 0,1-0," mm fraction,

et ————
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.8 the one used in the technology of silica gless, was tcken to in-
vestigations. All samples were analysed for trace impurities using
AAS method.The sgtudies of transformation of quartz into cristobali-
te were cerried out at 1500°C. The semples were heeted in a super-
khantal electric furnace during different periods of time, [rom 0,5
to 12 hours. To estimate the content of quartz and cristobalite by
DTA, method of calibretion curves wes used., The height of DTA pecks
of ‘t’)-—>d quartz transformation at 57300 and ﬁ-—)o( cristobalite tran-
sformetion at 230-240°C wag the measure of a given modification
content, Standard mixtures were made from the given quertz and
standard cristobalite which was obtained through crystallization
of silica glass. To estimete the content of quartz by the X-Ley
method, the intensity of 0,335 mm reflection in the tested semple
znd in sample of quartz which was not heated wes measured, For the
estimation of the content of cristobalite 0,404 nm reflection ..csg
used.The X-key crystallinity index /4/ was determined. The cctaiyo-
tion energy of the j";—:ol.quartz and P20l cristobalite btrensfommotion
was determined from the DTA curves by the Pir¥ojen-Tovikove method
/57

RESULTS AND DISCUSSION
The X-Ray and the DTA methods show that the saﬁples of quartz heoa-
ted at 150000 contein quartz snd cristobelite. The sum of these
phases determined by both the X-Rey and the DTA method wag smeller
than 100%, It wos assumed thet ient, eno; raphically cmorphous nhose
or the vhese whach does not give the DTA neak, defined as the bran-
sition phase, makes the complement to 100%. The contents of quartz
¢nd cristobalite determined by'the DTA method differ considerobly
Trom the one determined by the X-Ray method. The chazrecter ol re-
lotion degree of trensformation of quertz into cristobhelite vs., he-
ating time, determined by both methods, is the scme, however,

On the besisc of the rate of the cristobalite fomnwrtion expressed
by its content after 12 h heating ot 150000, the qusrtses can be
divided into two sroups.

The first group coftzins quartzes heving & very veek tendency to
chenge into cristobalite / oll samples of rock cryvetel, vein quartz
from Podgérzyn and Rozdroze Izerskie /.

The second group includes the remeining vein quartzes, They are sho-~
wing a strong tendency to chenge into cristobslite., Comparing the
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differences of the transformetion rate of quartz into cristobalite
with the impurities content, it can be noticed, that impurities ac-
celerate or inhibit the cristobalite formation, Alkeline ions and
alkaline earths promote the formstion of the transition phase and
subsequently its crystallization into cristobelite. Ions Al3+
subgtituting for Si4+ in the structure of quartz, stebilize the
transition phase, inhibiting the crystellization of cristobalite.
It has been stated that the contents of quartz in the samples hea-
ted at the temperatiure 1500°¢ measured by the DTA were, as a rule,
lower than determined by X-Ray anslysis. These differences were
increasing acco to extending the time of heating. Prolonged
heating of samples & decrease in temperature of the beginning of
the DTA peak of quartz bfxitransfozmation. and its widening. The
velue of the activation energy of the transformetion decreases
according to the time of heating. The change of quartz into an
amorphous-transition phase occurs through a gradual increase of
disorder of its structure. In the consequence as the time of hes-
ting of quartz extends, the X-~Ray crystallinity index decreases.
and the half-breadth of 0,335 rnm reflection increeses. This indi-
cates the reduction in the size of crystallites, The DTA peak of
disordered quartz in the state preceding the transformetion into
an amorphous phase becomes broad and unmeasurable. This is the
cause of differences in determining the contents of quartz by the
DTA and X-Ray methods. The disorder of structure effects the DTA
peak of the polymorphous trensformation of cristobalite. The con-
tent of cristobelite determined by the DTA method was slso sma-
ller thoen the one measured by the X-Ray method. Heating causes
ordering of cristobalite structure and increasing of crystallites
sizes.

As it results from the obtained data, the disorder of the quartz
structure, due to its transition into an amorphous phase, prece-
ding the formation of cristobalite sppears in the change of kine-
tics of the p»ol trensformation. The size and the shape of the

DTA peak connected with the intensity of the ZX-Ray lines let esti-
mate the degree of amorphization of quartz structure.
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