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Preparation and Erosion Mechanism of Mullite—cordierite Saggar

XIE Huajing, REN Yun, XIAO Guoqing, DING Donghai
(College of Materials Science and Engineering, Xi’an University of Architecture and Technology, Xi'an 710055, China)

Abstract: A mullite-cordierite saggar was prepared with mullite, cordierite, a-Al,Os, talc and Kaolin clay, and the room-temperature
mechanical properties, thermal shock resistance and erosion mechanism of saggar in sintering process of LiCoO, were investigated.
The results show that the better mechanical properties and thermal shock resistance of the saggar can be obtained when sintering at
1350 C. The bending strength of sample is 11.18 MPa and its residual strength retention rate after three cycles of thermal shock is
44.8%. In the process of sintering LiCoO,, a mullite-cordierite saggar is attacked by Li,O, producing LiAlISiO,, Li;SiO4 and LiAlO,.
Li,O diffuses into the sagger along the pores, and the structure of the permeation layer is denser after the reaction, which can hinder
Li,O from further attacking the sagger, thus giving a good erosion resistance of mullite-cordierite sagger.

Keywords: lithium cobaltate; saggar; mullite—cordierite; erosion mechanism
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Table 1 Experimental formula

Raw material Partical size/mm w/%

3.000-1.000 40
Mullite

1.000-0.000 10
Cordierite 1.000-0.000 10
a-AlLO; <0.044 11
Talc <0.044 14
Kaolin <0.044 15

w—DMass fraction.

P 1 HCFREL a-ALOs T A7 Al +, A ]
A7 22 QR R WL ER B YRR 40 min 5 515 BHE S
HMINARIE A E R 456 77(3.0%), KA A5 1 IR
FLE NIREAS h3 BRIE 24 b, DLGRIE RS 45

FRRHMEFE R

Table 2 Chemical composition of raw materials

w/%

Raw material SiO, AlO4 MgO Fe O3 TiO, K,0 Na,O CaO MnO P,0s Ignition lost
Mullite 56.40 40.00 0.06 0.74 0.45 1.60 0.09 0.40 0.16 0.10

Cordierite 13.51 34.53 48.95 0.47 0.26 0.46 0.05 0.45 0.07 0.07 1.18
a-AlLO; 0.34 99.33 0.04 0.03 0.07 0.09 0.05 0.01 0.04

Talc 65.04 1.92 31.62 0.13 0.01 0.02 0.12 1.04 0.01 0.09

Kaolin 46.93 39.23 0.02 0.24 0.30 0.56 0.07 0.14 0.01 0.21 12.30
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Fig. 1 XRD patterns of samples after sintering at different
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Table 3 Contents of phases in firing samples at different

temperatures w/%
Phase 1320°C 1350°C 1380°C
Cordierite 35 34 25
Mulite 45 57 57
a-AlLO; 11 4 11
Magnesia-alumina spinel 9 5 7
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