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ABSTRACT 

In oder to obtain electrode layers stable at high temperatu- 
res in electrochemical devices with solid electrolytes, layers of 
materials with mixed electron-ionic conductivity poseessing good 
polarization properties were suggested. X-ray and derivatographi- 

me found a formation of ~~%?bc"%& 't 
ture higher 950 X. 'In Bi system beginning from x=0,15 

ri e phase withing the whole 
investigated temperature range 298+1100 1;. In '75 system 
in the whole range of compositions we found a ph&%&&?tion at 
1000+7040 K from low temoerature rhombohedral to hlnh temoerature 
cubic structure. 
oerature 

TG and DTG diagrar$gzhFow3$ weight Foss with tem- 
rise. )-/Rich is due to Tb 

menus by e.m.f. 
transitions. Peasure- 

method confirmed the presence of a considerable 
electronic conductivity in all systems investigated. 

INTRODUCTION 

Oxygen ion conducting solid electrolytes are perspective 

materials for producing high-temperature fuel elements, oxygen 
sensors and pumps. Stabilized zirconium oxide used in most of the 

practical devices has a very low dissociation pressure (<1O'25 

Pa at IOOOK) and can be used up to high temperatye: (, 1600 K). 

However, its condustlvity does not exceed 1 ohm m- at temiera- 

tures lower 900 K and a sintering ten&rature is rather high 

(>.2000 9). Besides that, for electrolytes based on zlroonium oxi- 

de anagaing effect is observed and a5 a consequence itFcanduc%i- 

vity decreases at long-tern, operataon [I]. All that caused an in- 

seres; m oLher oxygen ion conduciin, solid electrolytes. In ;he 

las-L decade the physico-chemical properties of both pure bismuth 

oxide and solid solutions on its basis being syscetically and 

completely investigated 121. Solid electrolytes based on bismuth 

oxide are characserizedaby a high oxygen ion conductivity which 

is almost two orders higher then a conduciivity of stabilized zir- 

conium oxide so that they can be produced in the form of dense ce- 

ramics. Practical field ol use of solid electrolytes based on 
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Bio?, 5 is lirmted by oxygen partial pressure >I0 -4Paat1173K 

and ZlC -'I Pa at 773 K because of the&easy reductlonla] 

Using compound conductors based on BxO, 5 as electrode mate- 

rials in electrochemical devzces with solid Llecrolytes 1s rather 

perspective. If bismuth ox&de high temperature phase is stabilized 

by adding metal oxides with a variable valency then a compound ion 

and electronic conductor can bRi produced. A high oxygen eon and 

electronic conductivity was found in BiO, 5 - TbOl 75 and BiO, 5 - 

Pr01,833 systems [4-51. Using oxide compo&tlons with a compo&d 

conductivity as an electrode material makes possible to reduce con- 

siderably its polarization resistance and thus to extend applica- 

tion range of electrochemical devices with solid electrolytes. 

The purpose of this paper consisted in investigating the pro- 

duction conditions of materials with a compound electron-ion con- 

ductivity in bismuth oxide - praseodymium oxide and bismuth oxide 

- terbium oxide systems and in physicochemical analysis of produ- 

ced solid solutions of gxven systems. 

XEASURING NETHODS 

Investigased samples of the following cornposlt&ons : 

Bil_xTbxOl 5(x=O,O25+O,375) and B12_xPrx01,5(~=C,0'15+C,310) trere 

obtained bi means of solid phase reactibn ii1 air ai 11OLi41200 K 

for 20-25 h0~i~3. Coiq30und phase forma~10~~3 1~ lnvesclcaced axste,as 

were observed bp means of Q-derivacotraph(F - LLX.i,Run;ary). Phyn~- 

co-chemical ailalysis oi' samples obtained was done by means of Q- 

derlvatograph in air and in cemper ature range of 3OC+lluO 1~ at 

heacing and cooling speed of 5 K/min. 

An lndicatlon 01 x-ray patterns ob,ained with the help of the 

goniometer HZG(Preiber& GDd) was conducted by usin& special tables 

for cubic and tecragonal plattice indication. 

RZSULTS AND DISCUSSIOB 

Invesiigaiions have showed -iLab soled phase reoclron of 

Bi1_x~oxCz,5 ;znd Eil_,,P~xOl,5 forzaxron begns oni al, teqerntu- 

IXSS hr;;her 95C fi. i?or :L= 6,025 homogeneous phase Pormaiion was not 

observed in Bi,_xTbx0,,5 system. b-phase formation of BiO., 5 at 

993 K arld its melting at ICY'1 K were found, so as the melLint oi 

Bi - Tb - phase was observed aL 1723 K. Beginning with x=0,075 

phase transitions were not observed in Bil_xTbxO1 5 system in all 
f 
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temperature ranges investigated. According to x-ray structural 

analysis a cubic fluorite phase formation was determined in this 

case. lattice constant does not decrease unifomly that is determi- 

ned by a different ion ratio of Tb+3/Tb+4 in samples. Phase tran- 

sition from low temperature rhombohedral to high temperature cu- 

bic structure of fluorite type was found in Bi,_xPrxO, 5 system 

at 1000+1040 K and for all composition range investigaied. At 

temperature of 973 K end higher 1093 K negligible peaks were ob- 

served on DTA curves which disappear with increasing of x. They 

are caused by a fine structural change at 973 K which demands a 

detail study, and by melting of the secondary phase consisted 

chiefly of bismuth oxide at temperature higher 1093 K. Deterrm- 

ned rhombohedral phase in Bi,_~rxO, 5 system is in accordance 

with Esaka et al. data [5]. TG and D!CG diagrams indical;e weight 

loss with temperature rise, which is due to Tb+3 + Tbcb+4 and 

Pr+3 _ -9 Pr+4 transitions. 

Investigations by e.m.f method showed a considerable elect- 

ron conductivity in studied Bi,_xTb,O, 5 system and in a less 

degree in Bi,_xPr,O, 5 , which was cau;ed by the pre::ense of 

Tb+4(or Pr+4) ions i; the structure and by electron transitions 

between Tb+4(Pr+4) and Tb+3(Pr+3). 

RRPRRRRCES 

1. LV~PerfilJev, I.V.Inoeemcev, A.I?.Vlasov, Electrocherma(rus.) 

a(1982)1230 

2. T.Takahashi,H.Iwahara, Mat. Res. Bull. Q(1978)1447 

3. P.Shuk,A.Vecher,V.Samochval, Vestn. BGU(rus.) (1984)8 

4. P.Shuk,S.Jakobs,H.-H.M88ius, Hauptjahrestag. Chem. Ges. DDR 

2.-4.12.80(1980)100 

5. T.Esaka,H.Iwahara,H.Kunieda, J. Appl. Electrochem. 12(1982)235 - 


