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Manufacturing of Functionally Porous Material
by Spark Plasmea Sintering

Yuji MIYAGI*® and Shunei MEKARU

*3Okinawa Industriai Technology Center,
12-2 Suzaki, Gushikawa -shi, Okinawa, 904-2214 Japan

Porous material with photocatalytic characleristics was developed and tesled for  air
clarification and water purification application by using the spark plasma sintering process. o this
paper, the aggregate type porous material is made by using Litanium oxide which also hay
photocatalyst function. The sintered material has porous structure with the volumetric porosity of
aboul 56~70%. The titanium oxide crystal structure of the sintered material changes from the
analase Lype to the rutile type according to the temperature range from 1173 (o 1 223 K, respeclively.
Alsa, the decolorization test for the methylene blue solution is performed by using the sintered porous
material. It has been confirmed thal in the anatase type new material pholocatalyst functioning is

better accomplished Lhan the rutile type.

Key Words: Sintered Materials, Ceramics, Spark Plasma Sintering, Molding Methods, Porous
Material, Titanium oxide, Photocatalytic, Methylene Blue Solution, Absorbance
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Thble 1 Experimental conlitions for sprvk plasma
sntering lests

Temperature (K) 1173 1223 1213
Pressure (MPa) 424 424 424

Chamber vacuum (Pa) 6 6 6
Holding time {min) 5 5 5
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a Titaniumoxide powder
1 Grain shaped titanium oxide sintered at 1073K
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Tuble2 Physizl properties of porous materials for

the sintering conclitions
Temperature Volumetric Bulk specific Specific surface
(K rosity{%) ravi area(ni/g)
@ 69.3 1.18 5.8?
1173 |@ 698 1.16 5.8
@ 70.1 1.1 6.12
@ 55.2 1.74 0.9
1223 |@ 56.1 1.713 1.62
@ 59.3 - 1.84 1.4
@ 536 1.85 1.51
1213 |@ 56.7 1.81 1.38
@ 589 1.1 1.2
Temperaturo Pore volume Madian pore
(K) (cc/g)  diametes(u m)
@ 057 0.49
1123 @ 056 0.52
@ 0.64 0.64
@ o029 1.61
1223 @ o3 0.77
0.36 1.38
@ o.21 0.95
1273 ®@ o031 1.3
@ 0.38 1.88

@ : Grain diameter of presintered material 2~14 mm
@: " 14~1 mm
Q: v 1~03 mm
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Table 3 650nm light absarption of the methylene
blue solution
Temperature Before After 24hr After 24hr
(K) Blumination illumination not illumination
1.489 0.003 0.25
1173 @ 1444 0.007 0.305
1.455 0.015 0.31
1.495 0.012 0.871
1223 @ 1.487 0.013 0.634
@ 1.412 0.015 1.053
D 1292 0.014 1.065
123 |@ 1.587 0.015 1.334
@ 1.689 0.014 1.404

Q : Grain diameter of prosintoved materisl 2~14 mm
@: ” 14~1 mm
Q: ” 1~03 mm
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