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Abstract The main cystal phases of traditional ceramics made of clay, quartz, and feldspar are mullite and cristobalite.
Although mullite can provide strength to the ceramic body, it cannot be used for the heat resistant ceramics because the
thermal expansion coefficient of it is relatively high as 5.3 x 10°/°C. In this study, development of lightweight heat resistant
ceramics was tried by producing cordierite phase, of which the thermal expansion coefficient is 2.6 x 10°/°C, instead of
forming mullite phase in the ceramic body by using Sanchung Kaolin and Jangsu gobdol sludge. It was concluded that
ceramics having good heat resistant, bending strength, and refractoriness under load could be fabricated when 80 wt% of
Sanchung Kaolin and 20 wt% of Jangsu gobdol sludge were used as raw materials. Also, the bulk specific gravity is 1.78,
which is lighter than the existing Buncheong ware.
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Table 1
Chemical composition of Sanchung Kaolin
Chemical composition SiO, ALO; CaO Fe,O; Na,O K,O MgO
Unit (wt%) 54.94 36.17 4.14 1.68 1.03 0.90 0.78
Table 2
Chemical composition of Jangsu gobdol sludge
Chemical composition SiO, AlLO; MgO CaO Fe, 0,4 Na,O K,0
Unit (Wt%) 50.64 16.68 14.84 7.30 7.01 1.18 0.94
WISl SIS, olAlo] A5 Jle §B Yol B Tl s

2 Hof glo] 4 Fe &

rﬁ
u)

7] WZelth. A

= sludges B8 UE “ﬂ ‘?—i‘ﬂﬂb njge] EEA
TA] 982X Aggalrlel £ dsolt. €449

A FE5E A Ax A %W.O]‘/} T4 thalel] ARg-E}
22 Welld A 9 3P cordierite 24 443
ol 8 T 2y A wES 7ol §l

R v = =
e EAIE Rtee gl oA F88 ARpelti5].

A 7iAaAdo] L A E A4 HES HUe =

H 7Hdo] £& AXE AR F AT

2 dFM e ArtellM 35 EE9] Alx Al A
Sh= & A(sludge)2t ’&éEE AREEte] 7129 =}
7|1HT; Guido] ol 5 Feloll Asial Hok 7hH
= e =E 7H‘:'ELOH’J} sttt olget e =4}

7] M EE Ax Al B sludges 8302

A 3 H | v gH7t a9E ZIUE = UTh

B 2 de g
N, ol
¥
|
o
%“r

A e A AN AEEe AR E
At AQelA e B2 e W s
TEE sludge—E— AEE ARG ol URE =
% 120 mesh #AE SHAA A
4541 7])(XRF-1800, Shimadzu, Japan)&
ARgBle] A wAskslor, Z234E Table 13} Table 2

[r
o>4 33

nﬂi Fl

}
]

¢}

i
mﬂ

O

Eﬂl

r-{m

d B2 2AIE JWEsh] flste] A ESE A
& sludgeE ARESIo] Table 33 7ro] Zglste] A3
At 12 A E AeFE sludgeE 10 wi%? 3
TIAA 50 wt%Z7HA] Z2@ste] ARE A4S &, 23f=E

mﬂ

Composition of ceramic bodies (Wt%)

No. Sanchung kaolin Jangsu gobdol sludge
1 100 0

2 95 5

3 90 10

4 85 15

5 80 20

6 75 25

7 70 30

8 60 40

9 50 50

ArHE sludges 30 wt%Z7FA 5 wi%ed S7HA1Z1 =%
HZ A3s z1asieitt.

2.3. AlEH Az

Table 33 7ro] Z3tet AA]e] &2, 8lshd] 545 9
7Fsl7] fste] AlEES vt ol ARtsiitt. 537
= 248 AEHE 4x4x50mme] T Bar type)e
2 353 AlPHEE 30 x5x100mme] HEe s 7+
7} Alzstek. 99 S48 AR A5 Smm, 4]
30 mme] ¥715EF(Disc type)E AF3FATE 1,235°Cel
Al e A S5 75E S8 AIEe As
244 mm, 7 Smme] Y7TEZ FHlsle] g3

24 702 2 24

7AZ7)(dry oven)ell
A g AxE Sk a8e A7) TE ARgsk
ol 600°C7HAE 3°C/min, 600°COIA] 1235"@}
A= 2°C/minl 2 58 At o3 208 FQ+ S48
F Ak Wz



Development of heat resistant body using Sanchung Kaolin and Jangsu gobdol sludge 29

10

7

7

Fig. 1. Schematic diagram of the specimen and the load test.
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Fig. 2. Specimens after sintering at 1,235°C.
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Fig. 3. Thermal analysis curves of the specimen made of Jangsu gobdol and sanchang kaolin (4 : 1 wt% ratio).
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Fig. 4. Result of load testing of sample bodies sintering at 1,235°C.

Table 4
Load test results of the specimens after sintering at 1,235°C
No. Result of load test (mm)
2 1
3 3
4 3
5 6
6 20
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Fig. 5. Water absorptivity of the specimens after sintering at
1,235°C.
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Fig. 6. XRD patterns of the specimens after sintering at 1,235°C.



Fig. 7. Bending strength of the specimens after sintering at
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Fig. 8. SEM micrograph of the specimen No. 5 after sintering
at 1,235°C.
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Fig. 9. Thermal expansion coefficient of the specimen No. 5 after sintering at 1,235°C.
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