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The processes of compound formatlon in a solid phase and 
phase separation on crystallization of glassy materials as well 
rlave been studiea using tile Bi 0 

23 - -y3 - ZnO ternary system 
ab an txam2le. 

L~~TYODUCTIOlJ jL 

In the Ei203 -B OS-ZnO ternary system the processes oi dhase- R 

and glass-forming nave been investigated by us.Carrying out of 

this system sriwulation required more accurate definition of 

the melting character of we phasas,forming in the ZnC-B2C;j and 

Bl,03-ti203 binary systems. The thermal characteristics of glass- 

es obtained by us have been considerea accordln= to the triangu- 

lation rebults of tile Bi203-B203-Znu system. 

The mettiods of rescarcn were the aifler~ntlal--~aermal Ad 

i:--Tdy dLfrdCtlOn metlLOUb of ~aly~~s.~~le~o~ra~llic lrlVeStQ_,azi- 

onb Viere chrrieu out using '( J'.Paullh,J.,dul~k, I.LrUay" ucriva- 

totr+h (Junt;ay) ia platinum cruclbles.The aeating rate of tilt. 

Turnace 4s 10Q/rain. l:-rad ~ifPr5ctlon an3lys.~s ::d; rub u;ln., LX 

i;-ray-illi~racco:.lete~ DHOH-j (CL& -rauiatlon, l-i-fIlte_). 
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not at random but in accoraance with a number of congruent pna- 

ses,preceding this phase zn the binary system,if to pIace them 

in the direction of incresing of the boron oxide concentration, 

the temperatures of the repeated exoeffects being constant. 

bo,in the ZnO-3203 system the temperature of exoef:ect 

equal to 610°C corresponds to the borate formation 3ZnG*B203. 

In charge of this composition the exoeffect at the temperature 

of 010'Z is the only one.It is also kept in the charge of 

ZnO:B 0-z I:1 composition but in this case some morc,a new e,-o- 
23 

eflect appears dt the temperature of 71O'C. Annealing of tde 

cnarge of tuls composition at the temperatures of two enoeffects 

followed by tne X-ray diffraction analysis showed that at the 

temperature of 610°C the formation of borate jZnO* i3203 took 

place and only at tne temperature of 710°C borate ZnO*B,03 was 

formed. 

*Pius,the formation of zinc barate ZnO*ULlJ3 takes place 1n 

stages and tne number oi enoeffects devermlnes the number of 

stages. 

The s~mi1e.r results nave been ootainea for the 3i203-"203 

system as well,where th= charge of 3i203:3203 ='I:3 composition 

was characterized by the largest quantity of exoefrects:fhe char- 

ee of 3i203. 2 3 l 3 0 =I:4 composition did not eL&iblt any inherent 

exoeffect is V,ell a5 s;ie c?ltirtje of tile incon&uent pL:ase of 

I~_&L~O~~B~O~ compo;ition.This has made it poo-ible to su,spose 

that the Bi2Gj* Lc5203 com,ound melts with decomposition but only 

tne pnases -lavint; LonOrur;nt melting possess tneir inhererlt eke- 

effect of the formatlon.At tne same time,LL.;e pnases wish tile com- 

position ratio BiC03:BL03=1:l ana 2:l , not indicated in the phase 

diagram /2/exnibited their inherent exoeffect of the formation. 

It ,was shown in /3,4/ the existence of the Bi203.B203 phase,but 

the authors of /5/ watcned tne presence of tne 3B1203'3203 phase 

over the fusion of the binary system.'lhe exoeflect temperatures 

of the Iormation for tne 3Bid03.a203 p,lases were 50C°C, 

2B1AOj.;3,0j - 570°c, B1&.E203 

iSi203*3B,03 - 66O'C. 

- 600°C, )Bic03.5a2Cj - U?cO'C, 

The 1nvestqat1on of tile bismuth borate structures cited in 

/6,7/ shor'ed Gnat the 2a1,0-~620, sbrucLur8 m-ust bc less btaole 

thdn r‘or eLample,tne 3k@+j20; at the account of treUier IUOU~- 

llty 0; fib3 - triangles in Corn~aAs~n vlL1 tne racl- 
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cal. The similar situation,yrobably,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 corn&o- 

sitions of quasi-binary sections are crystallized at the cons- 

tant temperature.Thus,in the Bi203*3B203 -ZnO*B205 quasi-binary 

system botn initial components can be in the glassy state. The 

crystallization temperature of Bi 0,*3B 0 was 610°C and of 
23 23 

Zn0.B203 was 7'lO'C.The glasses of this system,independent on the 

composition,are crystallized at the temparature of 6G0°C,i.e. 

on the curve recording of glass heating we watch a common efPect 

of crystallization.It is likely that tiie p;lases Bi20,*:B 0 / 2 3 and 
Zn0*B203 to be united in one structure. 

The phase diagram of this systeln Glotted on the basis of L;he 

crystallized sample study skloaeu tnat the dLO- .~3205-Zn~.h~G_ 
23 

section was OI ordinry eutectic type.So, one cdn su_J:Jose tna< 

the basis of glass-forlnin, must be a binary- (or quasi-binay) 

eutectics /8/. 

On investigation of glasses cd1t-h non-qUaSl-blndry %ctlons 

it was establisfied Llat tae constant crystaliizatlon temptratu- 

res were observed in the gla.%es 0~' compositions being in the 

limits of one secondary system. 

The temperature sndlysis of glass crystaliization in the li- 

mits oL secondary systems isolated as a result of triangulation 

of the Bi 
23 23 
0 -B 0 -ZnO system snowed that independent on tile sec- 

tions passing through one sub-system,tne temperatures of glass 

crystallization with compositions of these sections were grdcti- 

tally the same.For exsmple,throu+ the subordinate 

Bi203*5B203 

5Bi,03.58 U3 - 

-5ZnO*B203 system a pdlrt of compositions pass al & 6 

two sections: 3i3i203.5B203 - ZnO.B205 and 2Bi20j.B203 -ZnO*d205. 

In the indicated composition ranges in glasses of 3B1,03.5B 0 - 
02 5 ZnO*B203 section the temperature of crystallization is 530 C, in 

glasses of 2Bi203*B203 - Zn0.B203 section the temperat-ure of 

crystallization is also 590-6Ou'C. 

Thus,in the secondary ternary system a sihle basis of glass 

structure formation must also e-:ist,that is,probably,a ternny 
eutectlcs. 
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On the research oi interacLion processes of boron orhide 

i;ith bismuth o_iide or zlnlr oxide it gas show that the Imlerent 

exoeffect of formation 'r'ritn Uefinite initial ;_mperature corres- 

ponded to every congruently meltic, cornround. 

It is also establlsnej. hue correlation ol' tLlermal characte- 

relics of blesses aita locaLion OS ternary cut-ctics and t.ieir 

pnase ranges in tile glass-iormln, part 0; tlie i3i203-B203-ZnO 

ternary system. 
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