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Preparation of Highly Porous Aluminosilicate Ceramics and Their Properties
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Abstract Rice husks, abandoned as waste materials in large quantities every year, were utilized as pore former for

porous ceramics. Particle size control of pulverized rice husks suppressed green body to collapse by burning at

heating in air. Highly porous silicate ceramics in ternary system CaO-Al,05-SiO, were prepared from a mixture of

kaolin, calcite and pulverized rice husks by heat-treatment between 1000 and 1200°C. Bulk density, porosity and

water absorption properties were characterized by means of Archimedes’ immersion method in boiling water and

by water-absorption by capillary pressure.
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Table 1 Chemical composition of raw materials

Components | Feldspar N.ZKaolin Quartz  Clay

SiO, 66.56 49.07 99.78 4830
AlLO; 18.21 36.05 0.08  34.73
Fe,04 0.06 0.24 0.04 1.24
TiO, 0.01 0.08 0.09 0.66
CaO 1.10 0.03 0.04 0.19
MgO 0.01 0.01 0.00 0.39
K,O0 10.37 0.08 0.00 0.99
Na,O 3.50 0.17 0.03 0.25
Ig.loss 0.22 13.81 0.01 12.82
Total 100.00 99.54 99.99  99.57
(%)
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Table 2 Chemical composition of burned rice husk

Components
SiO, 95.68
AL O; 0.05
Fe,0; 0.06
K,0 1.64
Na,O 0.81
CaO 0.69
MgO 0.29
MnO 0.13
ZnO 0.02
P,05 0.55
SO, 0.09
(%)
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Table 3 Mixing ratio of specimens

Msterials P CK1 CK2
Quartz 30
Feldspar 30
N.Z. kaolin 30 74 59
Clay 10
CaCO; 26 41
(%)
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Fig.1 X-ray diffraction patterns of heat-treated rice husk
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Fig.2 Density and porosity of rice husk added porcelain
pressed at 1.0 ton/cm?.
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Fig.3 Density and porosity of rice husk added porcelain
pressed at 0.4 ton/cm®.
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Fig.4 Density and porosity of rice husk added specimens CK1
heat-treated at 1000 ~ 1200°C.
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Fig.5 X-ray diffraction patterns of rice husk added specimens
CK1 heat-treated at 1200°C.

43



44

1000~1200°C D& CTHEERCRILENFEA L LT T,
B CRELTRFrEE R~ LT, ZOERIL, 5 IR T I
1200°C CEMLER BT ) —HAb, 7 —LF Ak, £FAMF Ak
DFERPLZEICEE LU CRY, A7 AH (7A8) OAREN D722
WD ThD, LTed-> T, BULERIRE DL IR ILED
AR Th72, BELIZRENFRETH D,

AR R D T ES D, D kNS FUEIRIC
KESEEL QNDBIERDD T2, £ T, k0 Res
WD, REEI NS T DTV RBE CK2 DS FEICE
DEIREBE B2 DN HOWTHRE LT, Wik, 63umbl
F, 63~125um, 125~250um® =FEIE TH 5D, L FHIEDKEME
#6177,

WS HRL THHIE EDPRVIRME TR ILEN K& 2o
7o LAL, BBHRITHS 125~250pmDIEEE 100% L4 E
Mz 5e, BILEZ CZHMOBRPFEEL, 8D THEWZFLIE
LSS oTr, ZOFREEFRHD=AATHRY, 63~125
uw mOFFE 150%LL ERINUZ3EHCIE, KA 70% L4
b, INEBEN 074X 10° kgem® Tholz, LizAioT, k=R
W 7RI 0% LI ETHY, D TERILEOLILE
HERIE I/ RAEB/LTIENTEE, —F, 63 umLL TOH
A A UIZRENCIE, WAKED 80% LU EDZFLIKREFH L
X TERDoT,

Pressed at 0.4 ton/cm?

N
n

N

1.5 ¢

Bulk Density / 103kgm™

Apparent Porosity /%

| L 1 s |

'
(=}

0 50 100 150 200
addition / %

—&— 125~250 um
—— 125~250 p m (X)

—&— <63um
—8— 63~125um
Fig.6 Density and porosity of rice husk added specimens CK2
heat-treated at 1000°C.
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Fig.7 Water absorption properties of porous specimens CK2
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Fig.8 Measurement of water absorption characteristics of
porous material
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Fig.9 Water absorption characteristics of porous specimens
CK1 heat-treated at 1200°C
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Fig.10 Relationship between water absorption by
Archimedes’ method and capillary absorption
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