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ABSTRACT 

Chemical interaction between mercury tellurlde and metals such 
88 Sr,, Pb, In, Ga, ,Cu and Ag has been-studied with the.use of 
thermoanalytlcal studies and microstnuctural analyays. It has been 
found that HgTe starts interacting with Sn, Pb, In and Ga lmmedl- 
ately after the melting of metal, though the formation of an ln- 
termediate layer of tin, lead and gallium tellurid~es considerably 
Inhibits the-progress of the chemical reactfon. As the temperature 
increasea, there occur8 destruction of the layer formed and an in- 
tense chemical interaction ,v:hich corresponds to exothermic peaks 
on the heating curvee. In the interactton between ;IgTe and In, the 
formation of an intermediate layer does not take place, which ceu- 
se8 a graduel chemical interaction with the formation of InTe and 
precipitation of free mercury. Fxothermic effects of chemical in- 
teraction between Cu, Ag and HgTe appear on the heating thermo- 
grams immediately after the melting of HgTe. 

IRTRODUCTION 

The scientific literature contains Inadequate lnformatlon on 

the nature of physlco-chemical interEWtlOA between A1'BV*-type se- 

miconductor compounds ana metals 
[I1 - Mercury tellurlde, being 

one of the representative compounds of this class, founds ever ln- 

creasing application In various branches of the modern semlconduc- 

tor technology. Until now, honever, the literature on this problem 

contains no information on the interaction between HgTe and metals 

at various temperatures. 

In the case of chemical interac tlon between a metal and HgTe, 

the metal atoms will displace mercury with the formation of the 

metal tellurlde and precipitation of free mercury. As a result, 

the HgTe-MeTe-We system is formed lnatead of the HgTe-Me one, poa- 

sessing quite different properties. 

The Interaction between mercury telluride and metals has been 

studied with the use of thermoanulytical stud&s and mlcroetructu- 

ral analysis [2,3] . The thermoanalytical studies were carried out 

i*rdct~tii~qjs of ICTt 45. ffrfrtisl.ngr 





- 609 - 

Rolid merC~_~y te~luride. the same effect is observed on the heat- 

ing thermograms at 527 .(558) ‘C+ 
The presence of insignificant thermal effects on the heating 

thermograms within the range of 527 (558) ‘C: t 670 ‘c can be 

explained by the fact that following the chemical interactisn at 

527 (558) OG, insignificant amounts of non-reacted solid 1lgTe and 

liquid Sn or Pb remain in the systems, whose interaction leaas to 

the appearance of additional exothermic effects. This aeserfion is 

confirmed by the absence of reproducibility of these effects for 

different specdmens, which can be explained by the presence, in 

e6ch specific case, of different amounts of non-reacted starting 

materials and their different locations with respect to one ano- 

ther in the starting specimens. Besides, all the exothermic ef- 

fects disappenr in the course of meiting of iIgTe (670 Of. 

T!lermal effects which belong to liquidus curves in the SnTe 

( PbTe) - Fig systems are observed on the cooling curves of reacted 

specimens. 

Chemical interaction between &Te and m or Ga takes place 

with the formation of monotellurides (InTe and GaTe). In the inter- 

action between HgTc and Go there occurs a formation of an interme- 

diste layer based on GaTe, which impedes further interaction. Since 

the HgTe-GaTe system is peritectic, the temperature elevation does 

not result In the removal of the intermediate layer through the fo- 

rmation of A 3ower--melting-point eutectic. Only in the Course of 

melting there takes piace mixing of two melts accompanied by an in- 

tensive chemical reaction. !iYSs phenomenon is reflected on the hea- 

ting thermograms of equlmolar nixtures of H.gTe and Ga. Upon achiev- 

ement of the melting point of HgTe, the endothermic effect of mel- 
ting sharply changes ‘~0 the exothermic effect of chemical inter- 

action. 

Tn the Case of the HgTe-In system, the chemical interaction 

also starts immediately after melting of J,n. In this instant howev- 

er the formation of sn intermediate layer does not occur, which 

fact is evidently caused by the specific nature of the In-To binary 

system. &Te, formed in the course of the reaction, is removed from 

the RUTfaCe of HgTe as a result of a uniform distribution in liquid 

In. This results In the fact that new portions of materials come 

into the interaction. For this reason, no exothermic effects of 
chemical interaction have been found on the heating thermograms, 

'?he miCrostruCtural studies have demonstrated that & comes into 
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interaction with HgTe already &t the room temperature. 

Like in the interaction ‘oe tween HgTe and Sn or Pb, the ther- 

mal effects are observed on the cooling curves of reacted IigTe - 

Tn(Ga) specimens, w’hich effects belong to the liquidus curves in 

the InTe(CbTe)-Hg systems. 

.In the IIgTe-cu(Ag) systems, chemical interaction at low tempe- 

rat-urea becomes complicated, which fact is caueed by high melting 

points of Cu and Ag. however the microstructural studies of speci- 

mens held at temperatures above the melting point of HgTe for I hr 

demonstrate that the formation of Cu2Tc(Ag2Te) takes place in the 

syotems. This fact is also confirmed by the cooling thermograms in 

which the thermal effects of phase changes of LU and kg tellurides 

are clearly recorded. 

COli CLlIS IO?, s 
,!~s a re sui t of tnermoanalytical studies and microstructural 

enalyysifl it has been aetermined that mercury telluride comes into 

chemical interaction nith tin, lead, indium, gallium, copper and 

silver. 
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