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Abstract The rheological behavior of a cordierite honeycomb extrusion paste was investigated by measuring
torque values in a Brabender plastograph. The extrusion pastes were formulated using binder (methy cellulose,
MC), solvent (water), plasticizer (ploy ethylene glycol, PEG) and lubricants (oleic acid, OA). The mixing
sequence and optimum organic binder, at least for homogeneous mixed state, can be determined from the rheo-
logical point of view. 3%MC-30%H,0-1.5%PEG-1.0%0A with respect to the cordierite powder was chosen as a
binder composition for the extrusion process of cordierite powder.
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Table 1. The chemical composition, average particle size, specific surface area of raw powders used for the synthesis of
cordierite ceramic in this study

Chemical composition (wt%) HFFYdE v ZHA

Raw Powder ;
Si0, ALO, MgO CaO0 K, O Na0O TiO, Fe0, L.OI (um) (m'/g)
Kaolin 46.10 3750  0.09 0.1 014 059 074 064 14.10 13.7 20.65
Calcined Kaolin 4430 3890  0.10 021 021 050 071 078 1430 14.6 17.78
Talc 5400 206 3140 294 - - 006 078 851 20.7 3.38
Calcined Alumina 1190 8190  0.13 140 025 064 007 038 021 6.0 2.25
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(b)
Fig. 1. (a) The head of a screw mixer introduced to investigate
rheological behavior of the mixture of cordierite powder and
organic binder (Plastograph, Brabender) and (b) a schematic
of its cross section attached with a torque rheometer.
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Fig. 2. A typical graph showing torque value for powder-
binder mixture with mixing time using Plastograph mixer.
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Table 2. Batch composition of organic binder for the investigation of rheological behavior of powder-binder mixture for

extrusion in this study (Wt%)

Sample _ Solvent Plasticizer Dispersant Batch
Name S/RH] MCH (H,0) (PEG) (Oleic acid) Content(g)
KO01-B0O1 10 2.0% 20.0% 2.0% 0.5%
K01-B02 10 4.0% 40.0% 2.0% 0.5%
K01-B03 10 6.0% 60.0% 2.0% 0.5%
K01-B04 8 4.0% 32.0% 4.0% 0.5%
KO01-B05 6 4.0% 24.0% 4.0% 0.5%
KO01-B06 12 2.0% 24.0% 2.0% 0.5%
KO01-B07 14 2.0% 28.0% 2.0% 0.5% 50
K01-B08 8 3.0% 24.0% 3.0% 0.5%
K01-B09 10 3.0% 30.0% 3.0% 0.5%
KO01-B10 12 3.0% 32.0% 3.0% 0.5%
KO01-B11 10 3.0% 30.0% 0.0% 0.5%
KO01-B12 10 3.0% 30.0% 1.5% 0.5%
KO01-B13 10 3.0% 30.0% 2.25% 0.5%
K01-B14 12 2.0% 24.0% 1.0% 0.5%
KO1-BI5 10 3.0% 30.0% 1.5% 0.5%
KO1-B16 8 4.0% 32.0% 2.0% 0.5% 200
KO01-B17 9 4.0% 36.0% 2.0% 0.5%
KO1-B18 10 3.0% 30.0% 1.5% 1.0%

g g
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Fig. 3. TG-DTA analysis of cordiertie extrusion mixture.
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Fig. 4. Change of torque values with mixing time for cordi- Fig. 5. Change of torque values for cordierite powder-
erite powder-organic binder paste with different methyl- binder mixture with weight ration of solvent to methyl-
cellulose resin contents. cellulose resin.
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Fig. 6. Change of torque values for cordierite powder-
binder mixture with plasticizer content.
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Fig. 7. Change of torque values for polymer binder mix-
ture with plasticizer content.
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Fig. 9. Change of torque values with mixing time for cordi-
erite powder-organic binder mixture with 0.5% and 1.0%
oleic acids.
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Fig. 10. (a) apparent porosity and (b) water absorption
with sintering temperature for cordierite specimen pro-
duced by extrusion method which is sintered at 1350 for
3h in air.

9‘)]\

107 991 A FARE Aes EdE & 5
ok MC7} 3.0%e4 S/Ro] 1022 F7MAZ A
EIgE 4 NmZ Aoz vk kS Hojd

a3 9= F3A|9 oleic aciddEFe] EHE FA}
3} Ao|o}. 2 oA HelF= nule} ZFo] oleic acid
S R 1.0% A7 A9, 0.5% A7l
vlsl] 7] Bagke] A, Aol EgEls At
= S o dedh weA, HF G288 e
A3 1.0%2] oleic acidE A7}ttt

o]} zro] Frlejete|E §FES S8 ulele =
Aoz MC g3k, SR, 71aAl 3, 439
e 5ol digk HASS AR AFE e, I

[e]
-




Frjojztel B suR] §hE8 A HAA Sl W3t AT 51

olglo]E Bab 100%e)] & FAMIE MC:= 3%,
7FA 1.5%MCS] 50%), Oleic acid 1.0%, -2l
o} ZAgH|e] FAmIel /RS 108l F7lulele] FA
S HEHES A% FF 2P E AL

3.2. AC|of2}0|E AEMEHA | 2ZA

I8 102 = AlFel Higt 2= OE &
&7 71385 VP a8 Zo|d. 7oA 10(a)
oA HoF= wlel o] 7]FE2 1300°Ce}
1350°Coll A 2ZAA|He] 79 40% oo & w2 7t
& Bglom, 1400°CA AT WEFTIE o
3 oF 31%% ZAslgdch 23 10b)e] F5g =3t
7138 W3} skt Ak, 1300°CeH 1350°Ca2
Fol] 28%0l A 1400°CollM 16%2 FHaaleict. ol
gt 2 A7ollAe] 40% oo 7183 28%°] &
T 712 A4} AR s YR A=
2] 8PS U 4 sk

4.8 B

2F57¢€l]9] Plastograph mixerS ©]-$-3le] I
ofgfo| E Btz wlele] EghA|e] Eagh SAoR
FE GETAS S HH Rkl 2AS A
Atarat sl o5 fls vile] AR v

dAER 0= Ff, oo} vPAER = ],
WA e, 28A10 I 55 2Elskd sy
A At HAATES ZARISIE. 1 A Frejelo)
E 2 100%e] dl& FARIZE MCE 3%, 7HA
1.5%(MC2] 50%), Oleic acid 1.0%, )¢} Z&HA)
o] FAmIQl SR 108 F7lulele] 2AE A
35 913 FF A= ARSI o] 5 HE3)o]
HETAE T8 AxE Frlelte| Ex 40%0]732
715E3 oF 28%° &% BYewH YR
-8 7FsS il

I
rok

nk

[1] J. D. Chung: Environ. Eng. Res., 2 (1997) 33.

[2] Y. Sawada, K. Hiramatsu, H. Kawamoto, T. Araki, M.
Yamada and J. lida: Gas Cleaning at High Temperat, 2
(1999) 393.

[3] F. A. Costa Oliveira and C. J. Fernndes: Ceram. Int.,
28 (2002) 79.

[4] A. Yamuna, R. Johnson, Y. R. Mahajan and M. Lalith-
anmbika: Journal of the European Ceramic Society, 24
(2004) 65.

[5] 23, B3 299714, 12 (1997) 20.

[6] P. Forzatti, D. Ballardini and L. Sighicelli: Catalysis
Today, 41 (1998) 87.

[7] R. N. Das, C. D. Madhusoodana and K. Okada: Jour-
nal of the European Ceramic Society, 22 (2002) 2893.

Vol. 17, No. 1, 2010



