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ABSTRACT 

Poland 

Results of the investigations of the quartz polymorphous trans- 
formation by means of the DTA and X-Ray method heve been presented. 
The influence of auantits and a tvne of isomornhous substitutions 
on temperature and kinetics of transformation into high temperetu- 
re cristobalite was determined. Usefulness of DTA and X-Ray as a 
method of quantitative determination of quartz and cristobalite 
is discussed. 

IRTRODUCTICK 

The transformation of quartz into cristobalite occurs through an 

amorphous, transition phese which neture is not throughly recogni- 

zfd. The decree of the trensformrtion of quertz into cristobelite 

precedin; melting, influences the melting rste and the quality of 

obtained silicx glass /l/.The investigations of the transformation 

of quartz into cristobelite and its melting have been carried out 

so far on rock cry&?1 of a very high chemical purity. However, 

quartz usually co&sins some quantity of impurities as isomorphous 

eubstitutions/A13',Naf ,K+,Lif,Ca2+/. The impurities influence on 

the rcte of the tmnsformztion into cristobelite, the emorphous 

txnsition phase formation and meltin; of quartz/2,3/. This fact 

bet;me a cause of urdeitrkiw the inve2ti.retions of hi@-tem!>eratu- 

re trcnsformations of quertz showin;: wryin; de;,rees of chenicnl 

_W.rlt~, . 

EXF'ERII EBTAL 

As .;inerclc i'o? invecti:ations lock cryst~~ls and vein quartzes 

\:ere cl\>osen. These lrerc Tour v?rietes ol dock cr,Fstal or t!iE trc- 

de nc--?e c;: iin;ol:>, i~Gt;~na'oe, Telcqusrtz ireen and red v<3rietes and 

Polish q!ucrtzes tcken lrorl the 11 locrt?ons in Lobier Silesia. 

The samples L',ere broken up by the method oi thennel shocks, hea- 

till:_ thaIi: to the tel,ipersture 01 730°C and cooli~ repidly in 6:'tcl 

Flii t, lC1-l they I,Z?E .;rinded in c" mostnr. The 0,1-J,'; mm fraction, 
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cs the one used in the technology of silica glass, was teken to in- 

vestigations. All samples were analysed for trace impurities usin; 

AAS method.The studies of transformation of quartz into cristobali- 

te were csrried out at 1500°C. The ssmples were heated in E super- 

khsntsl electric furnace durirlli; different periods of time, L"rom @,5 

to 12 hours. To estimate the content of quartz and cnstob<?lite by 

DTA, method of calibration curves was used. The height of DTA pecks 

of,!3+dquartz transformation at 573'C and)3+& cristobalite tran- 

sformetion at 230-240°C was the measure of a gxven modificetion 

content. Standard mixturee were made from the given quartz snd 

stnndard cristobalite which was obtained through crystallrzation 

of silica glass. To estimate the content of quartz b:' the X-&y 

method, the intensity of 0,335 m reflection in the tested s;lmpls 

end in sample of quartz which was not heated wes measured. Poor the 

estimation of the content of cristobalite 0,404 nm reflection '13s 

used.The X-hey Lrystallinity index 4/ was determined. The ,$ctir- 

tion energy of thebqalquartz snd i 7dcristobalite trFnsformot.!.on 

was determined from the DTA curves by the PiZoJrn-Kovikove !netho(: 

/5/. 

RESULTS AND DISCUSSION 

The X-Ray and the DTA methods show that the samples of quartz hes- 

ted at 15OO'C contain quartz and cristobelite. The sum of these 

phases determined by both the X-Rey ;Lnd the DTA method was smeller 

than 100%. It MS assumed thet ientieno: raphically ornorphous $lnse 

or the p&se rrhich does not Live the DTA peak, defined as the tran- 

sition phase, makes the complement to 100% The contents of quartz 

?nd cristobalite determined by’ the DTA method differ consifier<qbly 

7ron the one determined by the X-Ray method. The chsrecter 02 re- 

lci;ion degree of trensformation of quertz into cristohelite vs. he- 

ating time, determined by both methods, is the sclne, hovrever. 

On the besis of the rate of the cristobalite foml?tion expressed 

by its content after 12 h heating ?t 1500°C, the rlvTrtz;es can be 

divided into two groups. 

The first group cohteins quartzes having ;r very \;eek tendency to 

chenge into cristobalite / ell samples of rock crystrl, vein ql)srtz 

from Po&rzyn end Rozdroie Izerskie /. 

The second group includes the remeinix vein qunrtses. They are sho- 

wing a strong tendency to change into cristohelite. Comn;lriw the 
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differences of the transformation rate of quartz into cristobalite 

with the impurities content, it can be noticed,that impurities ac- 

celerate or inhibit the cristobalite ionnation. Alkaline ions and 

alkaline earths promote the formation of the transition abase and 

subsequently its crystallization into cristobalite. Ions A13+ 

substituting for Si4+ in the structure of quartz, stabilize the 

transition phase, inhibiting the crystellization of cristobalite. 

It has been stated that the contents of quartz in the samples hea- 

ted at the temperature 15OO'C measured by the DTA were, as a rule, 

lower than determined by X-Ray analysis. These differences were 

increaeing acco to extending the time of heating. Prolonged 

heating of sam ecrease in temperature of the beginning of 

the DTA peak of quartz !3 dtransformation. and its widening. The 

value of the activation energy of the transformation 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 hea- 

ting of quartz extends, the X-Ray crystallinity index decreases, 

and the half-breadth of 0,335 nm reflection increeses. This iNi- 

cates the reduction in the size of crystallites. The DTA peek 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 transformation of cristobalite. The con- 

tent of cristobelite determined by the DTA method was also sma- 

ller then 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 cristobelite appears in the change of kine- 

tics of the 
b 
-soC transformation. The size and the shape of the 

DTA peak connected with the intensity of the X-Ray lines'let esti- 

mate the degree of amorphizetion of quartz structure, 
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