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Compatibility Relation of the System ZrQO,+BaO+ P,0;
and the Electrical Conductivities of ZrO,+14.55mol% Ba0+3mol%P,0; Solid Electrolyte

Masanori Iwase and Hitoshi Kiracuchr

Synopsis : The phase relation of the system ZrQ,+BaO-+P,0O;was investigated at 1673K. Seven compatibility triangles were
detected, ( 1) BaO * ZrO, +3Ba0-P,0;+10Ba0+3P,0;, ( 2) ZrO,+Ba0 * ZrO,+3Ba0*P,0s, ( 3 ) ZrO,+3Ba0*P,0Os +
7Ba0+Zr0,*3P,0s, (4 ) ZrO, +7Ba0-Zr0,3P,05; +Ba0O+Zr0,* P,0s, (5) ZrO,+Ba0+Zr0O,*P,0s + Ba0+4Zr0,*3P,0s,
(6) ZrO, +Zr0,°2P,05 +Zr0,*P,0s, (7 ) ZrO,*P,0s +Zr0,*P,05 +Ba0+4Zr0,*3P,0;5 . In addition to the phase diagram
studies, the electrical conductivities of ZrO,+14.55 mol% BaO+3 mol% P,Os electrolyte were measured to find a suitable
three-phase electrolyte for rapid determinations of phosphorus in hot metal.
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Table 1. Experimental results at 1673K.

No Bulk Composition Starting Phases Present
< = X X Material after Treatment
ZrQ, BaO P,Os )
7 0.700 0.300 Z+B Z+BZ
33 0.850 0.150 Z+BC Z+BZ
1 0.650 0.315 0.035 Z+B+BP Z+BZ+B;P
15 0.270 0.620 0.110 Z+B+BP Z+BZ+BsP
23 0.650 0.200 0.150 Z+BC+P Z+B,ZP;+BZP
28 0.040 0.700 0.260 Z+BC+P B;P+B,ZP;
29 0.100 0.710 0.190 Z+BC+P BZ+B,,P;-H,O+B;P
30 0.600 0.150 0.250 Z+BC+P Z2+BZP+BZ,P,
31 0.675 0.050 0.275 Z+BC+P Z+BZ,P;+Z,P
32 . 0.550 0.050 0.400 Z+BC+P BZ,P;+Z,P+ZP
Z : Zr0O, B : BaO
BC :BaCO, BP.  :BaO-P,0;

BZ,P; : BaO-4Zr0,*3P,0;
BZ : BaO-Zr0O,
P : (NH,),HPO,

) B,ZP; : 7Ba0-Zr0,-3P,0;
B,,P;-H,0:10Ba0-3P,05-H,O
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Fig.1l. Compatibility relation of the system ZrO,+
BaO+P,0; at 1673K. The region, B;P-B,ZP;-
BZP-BZ,P,-ZP-P,0;, was not investigated in

this study.
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Composition - mole fraction

Fig.2. Compatibility relation of the system ZrO,+
CaO+P,0s at 1673K after Iwase and
Kitaguchi®. The region, C;P-CZ,P;-ZP-P,0;,
was not investigated in this study.
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Fig.3. Electrical conductivities of ZrO,+15mol%CaO
solid electrolyte and ZrO, + 15mol%BaO solid
electrolyte.
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Fig.4. Electrical conductivities of ZrO,+14.55mol%BaO
+3mol%P,0; in comparison with those of ZrO,
+15mol2BaO.
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Fig.5. Electrical conductivities of ZrO,+14.55mol%BaO
+3mol%P,0; solid electrolyte as the function of
oxygen partial pressure, in comparison with
those of ZrQ,+14.55mol%CaO +3mol2%P,0;
after Iwase and Kitaguchi®.
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