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ABSTRACT

v-LiAlO, libers tor fiber reintorced malten carbanate fuel cell (MCFC) matrix have been produced from
LiAlD, complex polymeric sols using the sal-gel process The stable and spinnable LiALO; sols could be synthest-
zed by mixing LiNO, alcohol solutions m aluminum complex polymerc sols prepared through the cendensation-
polymerization reaction of 1 male of aluminum tn-sec-butoxide with 0.55 mele of nuxed chelates (mole ratio
of acetylaceton/iriethanolarmne =0.25/0.3). It was found that the wiscosity range for fiber-spinning should be
higher than 30 poise The defect-free flexible y-LiAlO. (ibers with the average tensile strength of 350 MPa
could be obtuined when Lhe spinned fihers were heal-treated lo 1200T on the specified heating schedule
after dried at room temperature.
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Table 1. Composition Range of Aluminum Complex Sols.
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Fig. 1. Schematic diagram of the fiber spmning appa-
ratus.
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Table 2. Siability and Spinnability of Complex Sols with a Mixed Chelating Agent.

Mixed chelating agent Stabulity LIAIO, sol
AA TEA Total ALy LiAlO, Concentrated spinnanlity
{mole) (male} {mole) sol g0l LiAlQ.
0.4 0.1 0.5 G G G G
0.375 0.25 0.625 G G G G
0.33 (.33 0.66 G G G G
0.3 0.2 0.5 G G NG NG
0.3 0.1 04 G G G G
0.25 0.5 0.75 G G G G
0.25 0.3 0.55 G G G VG
0.25 0.25 0.5 G G G G
0.2 0.3 0.b G G G G
0.2 02 04 G G G G
0.125 Q.75 0.875 G G G NG
Compositions of hasic sols :
ALO; sol (aluminun alkoxide complex sol}—
ASB: i-PrOH. H.O: HNO; AA/TEA=1: 10: 1: 0.05: AA/TEA
LiAlO, sol(L1-Al alkoxide complex sol)—
ASB: -PrOH: H,0: HNOs: LiNOy; AA/TEA=1: 10: 1: 005 1; AA/TEA

Abbrewviation' G-Good, NG-Na Good, VG-Very Good
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Table 3. Properties of Spinnable LiAl0, Sols.
Mixed chelating agent pH LIAIO, sol Fiber
AR TEA Total ALO; LiALO, stability {day) drying rate
(mole) {maole) (mole) sol sol
0.4 0.1 0.5 11.2 5.8 >35 rapid
0.375 0.25 0.625 11.92 5.7 >90 rapid
0.33 0.33 0.66 11.2 5.37 >80 ntermediate
0.3 0.1 0.4 10.8 .7 =20 rapid
0.25 05 0.75 115 b4 >90 slow
0.25 0.3 0.55 10.86 6.3 >40 intermediate
0.25 0.25 0.5 10.74 5.2 >30 intermediate
0.2 (.3 0.5 1112 h.1 >30 slow
0.2 0.2 04 10.65 .66 =20 iniermediate
Compositions of basic sols :
ALO, sol (aluminun alkoxide complex sol)—
ASB: i-PrOH: HQ: HNO;: AA/TEA=1: 10: 1: 0.05: AA/TEA
LiAlQ, sol(Li-Al alkoxide complex sol)—
ASB: i-PrOH: H.0Q: HNQO;: LiNOs: AA/TEA=1: 10: 1:|0.05: 1: AA/TEA
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Fig, 3. Particle size analysis of the LiAlO; complex sol
{AA/TEA/H0=10.25/0.5/1.0) by laser light scat-
tering measurement.
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Fig. 4. Particle size analysis of the LiAlO; complex sol
(AA/TEA/H0=0.25/0.3/1.0) by laser light scat-
tering measurement.
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Fig. 10. SEM micrographs of y-LiAlO; fibers (A A/TEA/HUO 02.3/0 5/1}: (a) drled al room iemp., (b) heat-treated
by the HS-A, (c) by HS-B, and {4} by HS-B (surface).
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Fig. 11. SEM micrographs of T—LLA[O»: f1bers(AA/ TEA/H0=10.25/0.5/1) heat- treated by the HS-C schedule: (a)
at 300C {surface), (b} al 400C (surface), () al 12007 (surface), and {d) at 1200C (Qiber).
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Fig. 12. SEM micrographs of v-LiAlQy Obers (AA/
TEA/H0=0.25/05/1) heal-trealed by the HS-
D schedule: (a) at 400C (Ober and surface),
(b) al 1200C (fiber), (c) at 1200 (surface).
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Fig. 13. SEM nucmgraphs of y-LiAlQ; and commercial alumina fibers: (a) y-L]A]Oa fiber (AA/TEA/H0=025/
0.5/1) heal-treated by the HS-E schedule and (b} surface, (¢) v-LiAlC, fiber (AA/TEA/H(3=0.25/0. 3/1)
by HS-E and () surface, and (¢) commercial alumina fiber and (f) surface.
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