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Abstract Cordierite has a very low thermal expansion coefficient, but has problem that it has a weak mechanical strength
and is apt to be attacked by acid such as sulfur for using as a diesel particulate filter support. The physical properties of
7ZrTiO, modified with SiO,, AlLO;, MoOx, Cr,0; and Nb,Os; were investigated with XRD, SEM, UTM and thermal
expansion, etc. in this paper. ZrTiO, powder was synthesized as a monoclinic structure with processes that starting materials
of TiO, and ZrO, were mixed with ball mill and calcined above 1240°C for 3 hr. Additive modified ZrTiO, specimens for
flexural strength and thermal expansion measurement were obtained by mixing ZrTiO, powder with additives, pressing and
firing at 1300°C for 3 hr. The porosity of additive modified ZrTiO, decreased monotonically with increasing additive
content by 5 wt% regardless of additive types and saturated for further increase of additive by 10wt. The flexural strength
of ALO; (5, 10 wt%) modified ZrTiO, shows a large increase, but that of other additives modified ZrTiO, decreased. The
thermal expansion coefficient of additive modified ZrTiO, except Nb,Os decreased continuously with the content of
additive. In particular, the lowest thermal expansion coefficient of ZrTiO, was obtained for the additive of SiO.,.
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Table 1
Comparison of porous material [1]
Cordierite SiC Spinel Titanate Nitride Carbosilicate
Density (g/cm’) 2.5 32 32 32 34 3
Porosity (%) 13 9 11 17 6 11
Specific thermal capacity (J/cm’K) 2.78 3.63 3.94 3.99 3.7 342
Thermal conductivity (W/mK) 1 15 1 1 3 2
Thermal expansion coefficient (x10"%/°C) 5 45 7 6 30 32
MOR strength (MPa) 52 18.6 55 3.1 - 6.6
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Table 2
Chemical composition of additive

TiO, ZrO, ALO; MoOx Cr,0, Nb,0, SiO, Total
ZT (ZrTi0,) 39.3362 60.6638 100
All 95(ZT) 5 '
Al2 90(ZT) 10 '
Ml 95(ZT) 5 '
M2 90(ZT) 10 '
Crl 95(ZT) 5 '
Cr2 90(ZT) 10 '
Nb 1 95(ZT) 5 '
Nb 2 90(ZT) 10 !
Si 1 95(ZT) 5
Si2 90(ZT) 10
Sample 1 75(ZT) 5 20
Sample2  65(ZT) 15 20

2 um)2} ZrO,(High Purity Chemicals, 99.9 % 1 pm)E
1:12] molY M= &5, 1240°ColA 31431¢] ZT(zirconium
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Reagents, 99 %, Japan)[7], Cr,O,(Aldrich. Inc., 98 %, 50
pm), MoOx(Osha Hazard Co., 99.9 %, Molybdenum
Metal), Nb,Os(Kanto Chemical Co., Inc., 99.95 %),
SiO,(Junsei, 99 %)= 27+ FAMRI(S, 10 wi%)= H7}et
of sietd S AxEeH, ole A4S Table 2
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Fig. 1. Processes of synthesizing ZrTiO, powder and fabricating
additive modified ZrTiO, pellet.
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Fig. 2. X-ray patterns of ZrTiO, powder calcined at various
temperature and ALO; modified ZrTiO, pellet sintered at
1300°C.
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Fig. 3. Porosity as a function of additive content for modified
ZrTiO, pellet sintered at 1300°C.

oF7ke] AdEsirt dojt ZS & 4 Utk olHd AN
2sbE H7HA ALO2] Lo M 2] wettingd 2+ A4
d¥ Aol Aok AlsEh ¢, Sio, H7F A4A)
= 7P W2 71988 Holal 9lom, o]= Fig. 4914
o Ud%o| SOyt AAFA R Agste] AFHe A
g AEskE FAE7] dizelth. Sample 1, 2=
Si0,°] H7FEFS 20 wt% A3 ALOLS S FA
Hl 5, 10% 7l we 71gE WHals yehieich
ALO,] o] Z7IgE 758l B FdFo] fle
Aoz o F AUk FAVHAL] FR wt oE vAlF
ZE HolH MoOx, Nb,0O2F Cr,0,2] A%l Jox=
2ARD ZiTioHYt AA 7ol A Al das 2
oAU

rlo

16 Sample 2
Sample 1 °
1a]
= |
124
s “]-ap,
£ 104—0—MoOx
g 8_‘ —A—Cr,0,
=t ]=v—Nb,0O, /'
wn . "
= 6-# S|02
5 |
5 a4
w 4
2 I
0_
T T T T T T T T T T T
0 2 4 6 8 10

Composition (Wt%)

Fig. 5. Flexural strength as a function of additive content for
modified ZrTiO, pellet sintered at 1300°C.
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Fig. 4. SEM micrographs of additive modified ZrTiO, pellet at 1300°C.
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