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ABSITRACT
‘the processes of compound formation i1n a solid phase and
phase separation on crystallization of glassy materials as well
nave been studiea using tae 31205 - B,0. - Zn0 ternary system
as an example. <2

LNTR0LUCTION

In the BiaO5-B205-ZnO ternary system the processes ol phase-
and glass-forming nave been investigated by us.Carrying outv of
this system triangulation regquired more accurate definmition of
the melting character of tvae phases,forming in the ZnC-Bzoﬁ and
31203—“203 binary systems. The thermal charuacteristics of glass-
es obtained by us have been counsiderea according to the triangu-
lation results of tae ﬁiZOB-BZOE—Znu system.

Inl. 1ODs OF RubBARCI
The mevwuods of rescarcn were tine aiflercntial-vaermal and
A=-ray dl.fraction metuoas of analy.is.Tl.ermo. rapalc investi,ati-
one were carciea out using " Y.Paulin,d..aul:ik, L.ardey" acriva-
Tograpl (uungery) 1a platinum crucibles.The aecating rate o buc
furnace was 107/uin, A=Tay Jdiffrzsction analysis was run usin, bac
X-ray-diiiraccouever DRON-3 (Cuns -rauviation, ii-f.lbe.).

QeoULl% 4w UIbSUswluw
To sclve lae set sroolen iLne neavin;, toerwoyrams of chor_e
daV1INg ude COM, 0S1iE10ns COrresS_Onull_ O Lue Cconpounds ol wue
ZnO—Br_,O5 /1/ end biaoj”B2oZ /2/ binary systems were taken.
in thas case 1t was noticed cnul 1n tue Laernos rams of come
compositions bLaken accordiiny, To oue blacry SyStems oue exoel.ccl
«85 observed,1n vie OGuer com,.oSitions . ¢ auwper of eoericcts

WJas 1icreased.2at the risio, of tue cuocef.ect nauocr toow ploce
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not at random but in accoradance with a number of congruent pna-
ses,preceding this phase 1in the binary system,if to place them
in the direction of incresing of the boron oxide concentratioan,
The temperatures of the repeated exoeffects being coustant.
50,1in the ZnO~-3203 system the temperature of exoefiect
equal to 610°C corresponds to the borate formation 3ZnC- B207.
In charge of this composition the exoelfect at the temperature
of o10%C is the only one.It is alsc kept in the charge of
Zn0s B On_ 1:1 composition but in this case some more,a new €.0-
eflecu agpears at che temperature of 710 C. Annealing of tuae
caarge of tuls composition at the temperabures of two exoeflects
followed by tne X~ray diffraction analysis showed that at the
temperature of 610°C the formation of borate 3Zn0 5205 t ook
place and only at the temperature of 710°C borate ZnO- BqO, was
formed.

Thus,the formation of zinc borate ZnO'B:U5 takes place 1in
stages and tae number oL exoeffects de.ermines vhe number of
stages.

The similar results nave been opovained for the Bi2 5-32 3
system as well,where the charge of BlaOB 3205 =1:3 composition
was characterized by the largest quantity of exoefiects.rlhe char-
ge of 51205 B207 =1:4 composition did not exlribait any inherent
exoeffect as well as vue cuarge of tue incongruent paase of
125120§-B205 compocltion.This has made it poscible to suppose
thatbt tke B1205°’+B2O3 com, ound melts with decomposition butl only
tae puases .aving congrucnt melbting possess buelr lnnereat exo-
effect of the Tormation.At tae same time,iL.ne pnases with tne com-
position ratio BidOj:B209=1:1 and »:1, not indiacated in the phase
diagram /2/exanibited their inherent exoeffect of the formation.
It was shown in /3,4/ the existence of the Bi205- B205 phase,but
the authors of /5/ watched tne presence of tue 3B1203'3203 pnase
over the fusion of the binary system.lhe exoefiect temperatures
of the rormation for tne 35Bi OD.BCO paaseb were 50“0
2B1,05+ 305 - 570°C, Ba 0, B;0, ~ 600 °c, LBL _05°5B,0; = 640 °c,
Biy04° 38,0, - 660°C.

The investigation of tue bismuth borate structures citea in
/6,7/ shoved cnat the 25120;-5902 suvrucLure must be less staole
than for example,tne 531203-5520z ag tue accounc or pTELVer Hovl-
lity oi 505 - triangles in comparisoa wita tae [L 011] /- raai-
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cal, The similar situation,probably,takes place in the ZnO-B205
system.That is,borate formation runs in the direction from less
stable low-borate compounds to more stable multi-borate structu-
res.

On studying thermal characteristics of glasses of a ternary
system it was found out that glasses corresponding to the compo-
sitions of quasi-binary sections are crystallized at the cons-
tant temperature.Thus,in the Bi203-9B203 —ZnO-BZO3 quasi~binary
system botn initial components can be in the glassy state. The
crystallization temperature of B120~ 5B2 3 was 610°C and of
Zn0- BZO3 was 710°C.The glasses of this system, 1ndependent on the
composition,are crystallized at the temperature of 600° C,i.e.
on the curve recording of glass heating we watch a common effect
of crystallization.It is likely that tiie pauses B1203-5BZO3 and
ZnO-B203 to be united in one structure.

The phase diagram of this system plotted on the basis of iue
crystallized sample study showea tnat the ﬁiro)-)aﬁ z=dnu s 209
section was or ordin.ry eutectic type.So, one can suggose taat
the basis of glass-formin, must be a binary (or quasi-vinary)
eutectics /&/.

On investigation of plasses with non-quasi-bindary s.ctions
it was establisuned taat tne constant crystaliilzation temperatu-
res were observed in the glasoes ol compositions being in the
limits of one secondary system.

The temperature analysis of glass crystaliization in the 1li-
mits oL secondary systems isolated as a result of triangulation
of the Bi203-B2O3-ZnO system sanowed that indejendent on tane sec-
tions passing through one sub-system,the temperatures of glass
crysvallization with compositions of these sections were practi-
cally the same.For example,throug.:. the subordinate 551305-53 05 -
B1205 952 3 —BZnO-B2O3 system a part of compositions pass al
two sections: 531205-53205 - ZnO-B,O7 and 2Bi,07-B2O5 -4n0- 52 50
In the 1indicated composition ranges in glasses of %Bi O5 515205
Zn0- B205 section the temperature of crystallization is 590 C in
glasses of 2B1905 B0 3 Zno0- *B,0; section the temperature ol
crystallization is also 590—60u C.

Thus,in the secondary ternary system a sin.le basis of glass
structure formation must also e.ist,that is,probably,a teraary
eutectics.
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CUNCLUD ICL

On the research of interacbLion processes of boron o.lde
with bismuth oxide or zink oxide 1t was shown that the innerent
exoeifect of formation wita uwefinite inivial c¢._mperature corres—
ponded vo every congruently meltin, compound.

It is also establisned cane correlation of tuermal characte-
ristics of plasses wiba locaiion of ternary eut.ctics and t.eir
phase ranges in tue glass-iormin, part o. tue 51205—3205—Zn0
ternary system.

RefLar Cnd

1 i.Bauer, Z.anor, und all.em.Caem. 20 (1953)-3ua

2 wou..Llevin, C.L.llic.vaniel, J.amer. Ceram.boc. 45 (19:2) 55

% wel.Potbier, Bul..Soc. Chlm.ﬁelu. €3 (My74) 225

4 1.J.uemllov, V.. . 3urunova, L.o.Gilev, J.or 4p1.Coem.+5 (1972)

193

5 I.I.l.inaeva, i...naraseva, S.id.snarov, L.id.3luorov, roys.and
Cuem.of ,lass '/ (1981) cco

© A.auman, a.cerlofl, Acta Crystallogr. 40 (Mw72) 2007

7 A.Vegas, F.d.Cano, S.Garcia-Slanco, Solid State C.em. 17 (1976)

151
L.I.venkina, otudy of dependence of lass ,.roperties on their
composition. [Hoscouw 19558

[04]



