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Preparations of Nano-scale Mullite Powder from Solution Combustion Synthesis
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Abstract In this study, the solution combustion method was employed to synthesize stoichiometric mullite, and hence

the attrition process was employed to prepare ultrafine mullite particles with nano size. The thermal decomposition be-
havior and partial pressure of equilibrium species of both oxidizer and fuel were considered during solution combustion
process. The synthesized product was mullite phase with 40 nm crystalline size, and the alumina contents of the prod-

uct by TEM/EDS quantity analysis was 3.12+ 0.4 mole. The result showed that the synthesized mullite was almost

close to the it’s stoichiometric composition. For attrition process, the dispersion behavior of the mullite suspension was

controlled and was comminuted with the condition of 800 rpm for 4 hours using 0.3 mm zirconia ball media. As a result

of comminution, the mean particle size was 80 nm.
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Fig. 2. Thermal analysis(tDTA/TG) of the precursor mixture.
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Fig. 3. XRD pattern of the synthesized product by solution com-
bustion.
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Fig. 4. (a)SEM and (b)TEM micrographs of the synthesized product by solution combustion.

Fig. 5. TEM diffraction pattern of the synthesized Mullite by
solution combustion.

Fig. 6. EDS of the synthesized Mullite by solution combustion.

81'" o] N,, H.0, CH,, HN, H,, CO, CHs CH, CH,
O, CHN, C.H,, CHO, 28T CO, 59 7|37} ¢Ays}=
A& oujgict, o)g} o] AE& ykgo] X&EE Fqob
300C oA ¥ =7} Jepyted], o)L zhzte] ATs)
EXEH EHEo v staae) Bapt 7)5o) 42 2F
3to] Alksh # w3 37) Wl Moz Az wy
=27} A Jedm e AL AFA Q8E B2t o
T3 o] o] HE Febx AN he 7AA Y] Hap
715 Aol JR-E mAur} ¥hgol Foistx] £3}
7] ez Qg

olgt AL ¥ AR E ulglo 2 B dF A Eelo)
EE gAY 95t AA/8UA ATAE EYste
500me H]e]A oA QAauke- A)Fow, dauke = P4 F
EolES AN A7), 22T F2E ARG

ALSHA /B AR A EFES Fhdshe el A Ars)
Aot B o) AL o] 2po]B Hasslr] 9Jatod w]
olA F7& BolA 2EHE Hisle) Yo B} 7|5
o] Hlo]A Woll 2bHFte daubto) FAF 5 Q=E &
E3lgem, 30C/ming $=2 500C7HA £2A| A}
o2 FAel4 100°C FZAMRE 5277} YA slof u
o|A el F&= o, o]He ST x4 2Fe)
R0l Hesle] ¥o] Zutete] YA HE Ho T Az}
Hoh 233 2% el ge} AA o e SN A5
AN, follo] FojBrir} 200T ojAboAE &
A o] Fol| AF-o) PAE 7] A 2}sldr).

250C o9 LxoAE: §o] A3} e AFE Yy
Ho|Ae] FA7tx] F JTE REo|ggtony 3007C
=93 ds 23] Yol B¥e] YAE] £27 4y
T dibgo] dojyr}. o9} e LA iutge s
LR ofyteny HA whgo) HAEIA] 228 A7k
o 10EoIich WHEL A2H AE) o] e wo g
olFoA AU o) she FYF A &rleto = un4



800 BFHETHA A11A 95 (200D

@
o

»

>

3

@

—0— 2pta potential
—0—pH

TV
W
o 3
Zeta potentiaj {mV)

'
o

55 I PRSI S S W WO
00 0.2 04 LE) 08 1.0

NaHMP(wt. %}

Fig. 7. Zeta potential and pH changes of mullite suspension
with various deflocculant(NaHMP) contents.
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Fig. 8. The particle size distribution of the mullite after attri-
tion milling.
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Fig. 9. (a)SEM and (b)TEM micrographs of the mullite particles after attrition milling.



Fig. 10. EDS of the mullite powders after attrition milling.
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