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2 o KO-MgO-ALO:S) 39EAZRE K- §/8"-AL0sE A4 TAWSH 5o GHHAT. FHA 27124, GHLE, 4T 2 AuA
7 B/8"-ALOs AHA 2 ARAN PN G ekl BHAGon Ar £ 4-ALO; FHHE AT AH GHEAL AFHAT 2489

ZA KO ALOsY EvE 1:5944 1:622, SHAZAZ A1&d" MgOtE 42 wt %A 63 wt % AboldlA HaAHon ALEE 1000 TN
1500 CT7AAl 3o B/8"-AlOsE2 o -AlOs%t KAIO7F AF38he 1000 T ¥20A4 d457] AFste dap ZFrksitizl 1200 T B2 o-
ALO7F B AlgpAEA TUSE AT B7-AbOs &S KigMgosrAliossOrd 2433 &4 1300 T #2004 Adighks B3t 1300 T o449 &4
LT E E2 potassium®] F7]tel wE K09 &4 st g"-ALOs AEEO] AasPon FAALEL 54T A=t AQEEt £ 2 &
TS Y BAAZE FRFEUE oMAEY a7t oy

Abstract: K'-8/8"-Al0s in the ternary system KsO-MgO-AlQs was directly synthesized by solid state reaction. The phase formation and phase
relation were carefully investigated in relation to starting composition, calcining temperature and time, and dispersion medium. The optimal synthetic
condition was also examined for the formation of B"-AlOs phase with a maximum fraction. As a composition range, the mole ratio of K:O to
AlOs was changed from 1:5 to 1: 62 and the amount of MgO used as a stabilizer was varied from 42 wt % to 6.3 wt %. The calcining
temperature was selected between 1000 C and 1500 T. At 1000 C, the B8/8"-Al:0s phases began to form resulted from the combining of a-
ALOs and KAIO; and increased with temperature rising. All of @ -Al/O; phase disappeared to be homogenized to the 8/8"-AlO; phase at 1200 C.
Near the temperature at 1300 T, the fraction of 8"-AlO; phase showed a maximum value with the composition of Ki&zMgoszAlioxOrr. At tempera-
tures above 1300 C, the fraction of B"~AlQOs; phase decreased gradually owing to KsO loss caused by a high potassium vapor pressure, and the
appropriate calcining time was about 5 hours. Acetone was more effective than distilled water as a dispersion medium for milling and mixing.

Keywords: potassium-beta-alumina, ceramic electrolyte, solid oxide fuel cell, ternary system K:0-MgO-Al:Os
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Figure 1. Crystal structure of the f- and A”-alumina.
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Figure 2. Binary phase diagram of the Na;O-Al:Os system.[2].
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Figure 3. Ternary phase diagram of the Ky0-MgO-ALOs
system at 1100 C.
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Table 1. Chemical Compositions of Specimens (wt %)

Composition et A, k0 MgO
A 83.32 12.44 424
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Figure 4. Calcination schedule of the mixed powder.
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Figure 5. TGA result of the mixed powder.
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Figure 6. X-ray diffraction patterns of the calcined powder
with the composition A.
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Figure 7. Phase relationships of specimens according to the
calcining temperature: (a) comp. A, (b) comp. B, (c) comp. C.
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