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ABSTRACT

Alumina composite membranes were prepared by chemical vapor deposition {CVD) using aluminum-tri-isopro-
poxide as a precursor. Porous alumina supports were used in deposition , which were in disk shape with
mean pore diameter of 0.1 ym and prepared by slip-casting process. Film deposition morphology on porous
support was simulated through depositing alumina film on polycrystalline silicon pattern, and its step coverage
ohserved by SEM showed one deviated from uniform step coverage. N» permeahility through composite memb-
ranes and the pressure dependence decieased as the deposition time increased. Tnitially, the N; permeahility
of the tap layer was tend lo decrease rapidly, and then the degree of decrease in N. permeability was tend
te dimimsh with deposition time. The N; permeability wcreased with heat treatment temperature and the
crack was generated in top laver al 1000TC.
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Fig. 1. Definihion of step coverage, aspect ratio and fil-
ling ratio.

i

ob3A A gel CVDE E3E ad 3y, 33
B S 7]kl S44d wet GE S E 9 7
=} Bal, Eeut 434 7lF ShelMY FE JdE
T el shed, o)g S35 £ AP spacert
05um2] poly-Si Pattern #loll Z2hE Al wdd-g
SEMe® gtaghe 24 oy dAe g Fa dyE
w215k skedr) Step coverage %
ratio & Fig. 17} 7+o] A 25} Step coverageo] &
Aelg wdebet alo|rb giew, 4 (19, @20, (3)9=

O

22

aspect ratio, filling

L BEEREI

23, 5% % B4

gelnts] o)A Falge E ARG A oA
T3 A olgate] Hgalsch SEME B 29
sze) Wels gEsigon) TEM 24¢ %o 2
oo W& ARASE Ealehgich $aue] @7 B4 L
#e7] f19 ARz LE 2 A7) BE Fe
4% Atk



SRS EE o8 FIN BY ReiT 4=

Fig. 2. SEM photograph ol slep coverage of alumina
film depsited on poly-5i pattern.
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Fig. 3. SEM photographs of surfaces of alumina sup-
porl; (a) s slip casted and (b) polished surface.
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Fig. 4. SEM photographs of alumina composite memb-
ranes prepared by CVD process; (a) surface,
(b} fracture surlace.
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Fig. 5. N, permeabilites of composite membranes pre-
pared by CVD process; (a) as shp casted, {b)
polished surface.
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Fig. 6. Permeahility difference of composite membran-
ces depending on surface roughness of support.
In here, a measured pressure was 3X 1F Pa.
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Fig. 7. Variation of N permeability of top layers with
deposilion time.
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Fig. 8. Vanation of permeability of top layer with heat-
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Fig. 9. SEM photograph of surface of alumina compo-
site membrane with heat treaftment at 1000T
for 2 hr,
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Fig. 10. Varialion of N; permeabilily of top layer with
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Fig. 11. TEM analysis of heat-treated top layer.
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