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Preparation of cordierite ceramics using ceramic roller waste

Hua Nengbin, Huang Xufang, Huang Xingfang
(College of Materials Science and Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract In this study, cordierite ceramics was prepared by high temperature sintering using ce-
ramic roller waste as raw materials. The effects of sintering process on the crystalline phases, micro-
structure and properties of cordierite samples were investigated. X-ray diffraction was carried out to
characterize the crystalline structure of samples. The microstructure morphology of the sintered sam-
ples was observed by a scanning electron microscope. The apparent porosity and bulk density of the
samples were measured using Archimedes’ s method. Mechanical testing machine was employed to
evaluate the bending strength of the specimen. The results show that the primary crystalline phase of
cordierite ceramics obtained by sintering is cordierite, whereas the secondary crystalline phase of
which is spinel. The cordierite crystals are in granular shape and bonded by glassy phase with micro-
pores being uniformly distributed in the samples. As the sintering temperature and maintaining time
increase, the apparent porosity of the samples first decreases and then increases, and the bulk den-
sity and bending strength of the samples first decrease and then increase. The optimal sintering prop-
erties are obtained at a sintering temperature of 1350°C maintained for 3 h with an apparent porosity
of 21 %, a bulk density of 1.96 g/cm’ and the maximum bending strength of 58 MPa.
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Tab.1 Chemical composition of raw materials

%

JRok) AlL,O, Si0, Fe,0; CaO

MgO K,0 Na,0 TiO, Mgk ikt

w( JEEEE)  80.06 1674 0.49  0.31
w( FHIE1) 34.90 50.06 0.22 0.34
w( ) 0.00 2346 0.13 4.40

0.89 0.51 024 050 0.21 99.95
0.60 0.74 0.01 0.17 12.40 99.44
37.85 0.03 0.02 0.00 33.87 99.76
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pattern of ceramic roller waste
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Fig.3 SEM photography and EDS pattern of sample
sintered at 1350 °C for 3 h

Bl 4(a) &M% 12901 320, 1 350 Al
1 380 “CHBEBE 3 h JE iR RE Yt L SR AR R %
ME R LAE R EEZ 1290 CHFE3 h e, ik
SALEN 30 % KRB N 1.89 g/cm’, Bl ik
FEIBRE TR B8 5, 1URE ) B AL N R R %
FEHER 281 3201 350 °CHBbe e B RE A0 B <AL
FOPHKE] 29 %1 21 %, ARFEE 43514 1.91
M 1.96 g/em’, B 45 4B 08 Tt BE 30F — 20 2 & 3
1 380 °C , il A LR R MBS K3 26 % , 147
RN 1.97 g/em’, B 4(b) 2404 1350 CHk
B 1.2 3 M4 h J5 kA B LR AR B B
MR AT DUE  BUREZE 1350 CHBBE 1 h ), i
SALFER 27 % ARFUEE R 1.96 ¢/cm’, Bl ik



553 1]

FERENK, 55 . PR P e A i il o 225 0 B AR 241

FERBRE IR (3 5, SRR A S AL, IR
JERAR 241 350 CHBBE 2.3 h e ARG <AL
RO HIAE] 24 9% F1 21 %, KA FE 43 3 R 2.05
M 1.96 g/cm’, Fifi 45 B b I B F — 20 4 1 2
1 380 °C., ilHE Y i LR S TS K 3 28 % , I FH
BERERE N 1.94 g/em’, LU L4538 o 6 4%
FBE R AN AR B 18] ] LA 46 2 A AR AR
it BT A R S AL AR AR 2 B ] LA A
FERE R T2 A BHRa i 1 350 C, &9 3 h,

40 122
-o- Apparent porosity S L%
-m- Bulk density FAFAZE
= k:
< 30b [« R ﬁ 120 g
z . - a =
o e . : é
& [ om0 e z
c 5]
o a <
.g 20+ 11.8 =
=
3 aa]
\ . I 1 16
1290 1320 1350 1380
06/C

(a) ANTRTH BE BB 5 1R 14 B AL B AR B B

40 122
o- Apparent porosity B S L%
-m- Bulk density TR &
T —~
8 IO S %
> 30f . . 120 g
. e <
S
g b £
= | T A g
£ 20} 118 ©
=
g 3
< [aa}
10 . 16
1 2 3 4
t/'h

(b) ZAN IR PR o BB R 1) S S FL R R AR % 2
E4 ZFEEREMARFENEERELENESI
RMEREE
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sintered at different temperatures and different

maintaining time
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Fig.6 SEM photography of samples sintered at different temperatures and different maintaining time
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