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ABSTRACT

The microstructure and LPG sensing properties of maghemite (y-FesQs) ceramics have been studied. The
acicular and fine spherical shaped iron oxide particles were sintered at below 9007 . The maghemile ceramics
were prepared by reduction-oxidation of sintered iwron oxide. With the microstructure of acicular and/or fine
grains, the maghemite ceramics have good LPG sensing properties. Increased sintering temperature deteriorates
the LPG sensilivily of maghemite ceramics due ta the grain growth. The maghemile ceramics prepared fram
the mixed iron ogide, of a large amount of acicular particles and a small amount of spherical cnes, have
a lower LPG sensiivity than that of the acicular iron oxide ceranucs. But. they seem to be of higher mechanical
strength. The optimum warking temperature for LPG sensing of the maghemite ceramics was found to be

300~-350C.
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Fig. 1. Procedure [or the preparation of y-Fe;0; cera-
mics.
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Fig. 3. Densities of the iron oxide ceramuics sintered
at various temperatures for 1hr (A: acwcular

iron oxide, S: spherical won oxide).
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Fig. 4. Scanning electron micrographs of the y-Fes0; ceramics prepared by sinlerng acicular iron oxide at various
temperatures: (a) 600C (h) 650TC (o) 700T (d) 750C (e) 800%

()
Fig. 5. Scanning eleclron micrographs of the y-Fe,0; cerammes prepared by sintering spherical won oxide at various
temperatures: (@) 600T (b) 650C () 700C (d) 750T (&) 800T
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Fig. 6. Scanning eleciron micrographs of the y-FesO; ceramics prepared by snlering mixed iron oxides at 700C
(A: acicular won oxide, $: spherical iron oxde): {a) AL00wit.% (b) ABO wl.% +S20 wt.% (c) ABQ0 wi.% + 540
wt% (d) A40 wi%+S60 wt.0e (e) A20 wt.%+aB0wt% (D 5100 wl.%
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Table 1. Phases of y-Fe:(0; ceramics, prepared by re-
duction-axadation of iron oxide ceramics sin-
tered at various temperatures, observed by
K-ray diffractometery

Iron oxide Sinlering Phases
temp. (C)
600 v-FeaOjy
. 650 Y—FEQO1
Acicular
. ) 700 v-FeaO,
iron oxide
750 y-FeaOs
800 Y-I"‘Ego‘j, s IZL-FEEOE
600 v-Fesdy s o-FeOs
Soherical 650 v-FeaOq s a-Fex0s
P er‘fz 700 | y-FeOy aFesO,
ron oxide
' o 750 T"FEQO‘}, a-Fe.(
800 'Y-F(‘lgod. a'FEng
A80 wt.%+ 520 wt.% 700 v-Fe.Qy
AB0 wit.% + 5S40 wt.% 700 v-Fes04
A40 wt.% 1 560 wt.% 700 v-Fea0s
A20 wt.% + 580 wt % 700 y-Fe.0;

*A: acicular iron oxide, S: sphencal iron oxide
*¥g: small quantilies
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Table 2. Transition temperatures of the y-Fe;Oy cera-
mics to the o-Fe.0y ceramics, observed by

DTA
Iron oxide Sintering Transition
temp. {T) temp. (C)
600 675
650 655
Acicular
id 700 620
won oxide 50 435
800 540
600 635
650 530
Spherical
, 700 555
iron oxide
750 540
800 460
ABD wt.%+ 520 wt.% 700 605
ABO wt.% - 540 wt.%% 700 580, 600
Ad40 wt. 2%+ 560 wt.% 700 575, 590
A20 wt.% L S80 wt.% 700 575

*A: acicular won oxudes, 5: spherical iron oxide
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