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ABSTRACT

The fabrication process of the honeycomb filter was investigated using synthesized cordierite with the addition of pore former and
extrusion additives (either organic matter or graphite). Also, the effect of additives on the resultant properties of honeycomb filter such
as porosity, thermal expansion coefficient and mechanical strength were investigated. With increasing the organic matter up to 10 wt%,
porosity was increased but compressive strength was decreased. With increasing the graphite content, however, both porosxty and
compressive strength were increased. The spec1men with an optimum processmg condition (C-17A30G, sintering at 1150°C) was
demonstrated 59% in porosity, 69 MPa in compressive strength, and 2.4 x 10~ Spc (25~1000°C) in thermal expansion coefficient, which
physical properties are appropriate for the honeycomb filter applications.
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Table 1. Chemical Composition of Fly Ash

Weight percent (wt%)

Component - -
SiO, AlLO; Fe,05 K,0 TiO, Ca0O SO; MgO Na,O
Fly ash 48.6 332 6.49 5.26 2.30 1.55 1.20 0.979 0421
o f71E g )2 A SteRdEst od 2o ol Table 2. Specimen Notations of Cordierite Honeycomb
E Aigte suzle B4 #Fst A sy Notation Composition
C-17A Cordierite +17 wt% Additives

2. Mgl uy

B Apore] 22AFEE fly ash(FFotEed 4,
Kore)Z25-8] FAE sAt]ojztolE 23 ZATA| (Methyl
Cellulose, Viscosity 4,000cp, Showa Chemical, Japan),
7} (Glycerol, =% 99%, Showa Chemical, Japan), &
A (LU-6418, Cell Chemical, Korea)S A8-3}¥ 0w &
welg Bag AR fly ashe] 3}8H3 248 Table 19
HeRd ot sjojgtelE il tiske] 5, 10 wi%ee] A
Al, 2, 4wt%2] 7HAaA, 10, 20 wi%2] F8A E 50-70 wt%
o) ZH4E 713k mixer® FE3] EESIAT. EFA
A7 SR e @48 BRI Ssted vl F
Fo] S8A71 AEE THEY EFEAT. dETA
dxtH oz FH tholE KR 2 AHdA 2
g HAHE 1-103) Y% ¥E35le] automatic porosimeter
(AutoPore IV 9510, Micrometrics, USA)Z =733t dA
g 71gaN e Ad 27148 &Y 202 A3t

flo o

o

A8t7) kel G2 FA M FE 60%, &
o] ZZAM 12417 Bt sAAANAG. Az FEE A
FAE 1000~1250°C) =04 2A17F Bt A ESAT
Uz g B4 dsted {1 EE A, 7teA, &
2A)e] Hrtge] mAle F% HB7] ¢Jste] H7H
< 1.0, 20802 WA AT ZE7] 71Fee wol &
HEAE AaAT)7) A% HHeR 7' g% St
A7lE A oY= 71ZFAAAE A7t 71584
A2+ Kanto Chemicalite] &< (Kanto Chemical, Japan)
& Aestge S B HUHA dE8s £ s st
o, FFT FE HIATIHA Frtstaen 7+ A
o] <ol W& ZAE Table 20 VFERIIQITE
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g, 71%8, IERE, FARAS, AATEE SHL
g 552 the A0l dAAse] AN 71T
&£ pycnometer(accoupyc 1330, micromeritics, USA)Z
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o]- &3t At

Ay et

C-17A10G  Cordierite+ 17 wt% Additives+ 10 wt% Graphite
C-17A30G  Cordierite+ 17 wt% Additives+30 wt% Graphite
C-34A Cordierite +34 wt% Additives

C-34A10G  Cordierite+34 wt% Additives+10 wt% Graphite
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siUe] dEAE € dHAATE SHSAY. 45
T A FAHL FEFH Lo ARFHon, A=
28 E £5F 500 mm/minZ 3] SFed e E9 &
A we sz LA e mAlTx HsE AA v
% FAMHALE V| A (FE-SEM, S-4700, HITACHI, Japan)2
AHg-ste] TEE A

3.ELH g

31 BN Y X5 S

Fig. 12 37 A= A8 &
AHSE e XY wE F% A4
= Aolt}t. f7189 &3¢ Fdo) ul2 FH4ATE 300°C
oj Ao AZE Y vi(Fig. 1(a), 71TIAAZ ALHEH &
Ao B35 800°CHE A=z A% FHHL7 Ve
A &S], 1420°ColA BA ] Al 87 wi%e] Fztarh W
A a A tHFig. 1(b)). T EFE ETE(13 wi%)oll Blgh
XRF #4 A3 Si0, 412wt%, ALO; 20.1 wt%, Fe,O,
22.6 wit%, CaO 8.23 wi%, K,0O 4.47 wt%, MgO 1.04 wt%,
TiO, 0.38 wt%, SO; 0.25 wt%, Na,0 0.212 wt%= L}E}
woh dukz o2 sz dE ARA §71E ol &4
Ao ol "Wmup 2FAY FEE ST 95k
A ZAE F/BIAT B AdgoMe EsEo] xFE
A& A7HgozA oH e BrEEC & ZARA
£ & A AIFEHA ELEe] EAEte S

By o B



E2o] HHE o187 HrjolelolE Al shuH E¥ Az R &4 353

100 Graphite
Mass change :
L 0,
so b 87.17%
X
g 60
=
o
© 40}
=
20

200 400 600 800 1000 1200 1400
Temperature (C)

(b)

Fig. 1. Thermo gravimetric analysis results of (a) three different organic matters and (b) graphite.
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Fig. 2. Linear shrinkage of cordierite with different amount of
organic matters and graphite.
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Fig. 6. Change in apparent porosity as a function of sintering Fig. 8. Change in compressive strength of honeycomb structure
temperature for specimens with various amount of as a function of sintering temperature for the specimens
organic matters and graphite. with various amounts of organic matters and graphite.
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Table 3. Linear Thermal Expansion Coefficient of Cordierite
Sintered at 1150°C

Linear Thermal Expansion Coefficient

Group . (x1 0° £C)
(temperature, C) S
20-1000°C
1000°C 2.61
1050°C 2.63
1100°C 2.57
1150°C 2.52
1200°C 2.75
1250°C 2.33
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