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Effect of Alumina Sources on Preparation and Properties of Montmorillonite-Based Ceramics

WU Xueping', HE Qing', WANG Xin', XIAO Kesong®, ZHANG Xianlong'
(1. School of Chemistry and Chemical Engineering, Hefei University of Technology, Hefei 230009, China;
2. Analysis and Testing Center, Hefei University of Technology, Hefei 230009, China)

Abstract: Hydroxy aluminum polycation was firstly prepared with AICI;-6H,O and NaOH as raw materials, and then Al-pillared
montmorillonite was prepared with hydroxy aluminum polycation as alumina source. A montmorillonite-based ceramic was
fabricated via ball milling and hot pressing with Al,O3 and Al(OH); as alumina sources. The effect of hot-pressing temperature on the
mullitization and mechanical properties of montmorillonite-based ceramic was investigated. The results show that the mechanical
properties of montmorillonite-based ceramics are improved by adding three kinds of alumina sources at the hot-pressing temperature
of 1100 ‘C. The optimum flexural strength and fracture toughness of Al-pillared montmorillonite-based ceramics at 1300 C (i.e.,
118.07 MPa and 2.30 MPa-m"?) can be obtained, which are increased by 41.0% and 74.2%, compared with original montmorillonite
ceramics.

Keywords: alumina source; montmorillonite; mullitization; hot-pressing sintering
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Fig. 5 SEM images of fracture surface of hot-pressed montmorillonite-based ceramics
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Table 2 Properties of clay-based ceramic composites sintered from dfferent clay-aluminum sources
. . Sintering Sintering Sintering Flexural Fracture toughness
Clay—Alumina source n(Al)/n(Si) 5 s Reference
method temperature/’C  pressure/MPa  strength/MPa /(MPa'm'"*)
AlI-MT 0.63 Hot-pressing sintering 1300 20 118.07 2.30 This paper
Kaolinite-alumina 3.49 Reaction sintering 1500 27 168.75 2.18 [9]
Kaolinite-alumina 3.00 Plaster casting 1550 45.80 [33]
Pyrophyllite-alumina 3.62 Spark plasma sintering 1600 50 1.97 [27]
Red mud-kaolinite-Al(OH); 2.19 Hot-pressing sintering 1260 25 177.50 [34]
[6] BELLA M L, HAMIDOUCHE M, GREMILLARD L. Preparation of

3

1E MT BRI RS R, R AR E
R % MT JEFg%. 7E 1 100 CHRIPJEIRET,
IR MT FITAS M 8 1 W 2 90 1 R 2 it o P A 16, X
>y 83.73 MPa 1 1.32 MPa-m"?. 3 P AvASVE I m
ANFBIEINT MT JEW&Er 12 kRe, Hd, FEf
AI-MT-H1 100 ‘CHy25 fhsm B A Rt s ok, H
ALI-MT #H5%FTF ALOs+MT Al AI(OH);+MT 5 2% 5 4
JE R

PR RS TR R T MT W2, %
KT SRA MBI RERE, 55k R N4 R,
1200 “CHAHRBE N HI B 2 B A A0 . Bl R
BEMTE, ALMT ERENSEER RS, 2
SKAFHIZEIN 2, s T R RS o 22 R0
KB, 1300 CH#VE ALMT Bt 75 B 2 (FF &b
AI-MT-H1300 C) )25 it 58 B2 A1 Wr 22 90 1 fe A, 23901
4 118.07 MPa 1 2.30 MPa-m"?, A%} T-#4JE MT Fr
BB (RE S MT-H1100 C)7 MR & T 41.0%A1
74.2%.
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