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Tab. 1 Chemical component and morphology of powders
S ! Processing n( ALO3) * n(Si0,) Morphology of
am ple .
P method Feed value  Deviation of actual value from feed value % powder particle
Al 1 1+ 1 - 02 -
A2 1 382 + 85 -
A3 1 2¢ 1 - 02 Porous spherical aggregate,
disperse type com plex
A3 2 2° 1 - 31 Thin piece aggregate,

coating type complex

* 1. Hydwlysis—precipitation; 2. Coating—preci pitation.
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Fig- 2 X RD patterns of A3 and A3

samples calcined at 1100°C

AV-ALO; or Al-Si antispinel,O amorphous S0,
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Tab. 2 Crystalline states of powder after heat treatment

Heat treatment temperature ic
Sam ple

80 600 800 1000 1100 1200
* ok VANWAN - - - - -
A2 - - - - V( s) ,O less -
A3 - \4@) - - V() O trace -
A3 AN A O VO vO V(s) V(s) AR ¢

= A\ Al(OH)g;A: AlO(OH);O: amorphous Si0,, ¥ V-AL 05; V( s): V-AL O; or Al-Si an tis pinel [0 ,i\(: T—Aleg;*: an—
dalusites” * raw Al(OH)x-

23 .
TEM , C
100~ 500 nm . 3. )
, 600°C 10 nm.
1100°C , 12 nm.
p s (aggregate)

(agglomerate) .

Tab. 3 Effects of processing condition on characteristics of powders

Sample  Processing’ n( ALOs ) Calcining ) Dggr BET Crystalline ~ Morphology of f\vcrage
n(Si0y)" temperature /C /nm  /(m?° g 1) state powder particle emissivity fo

Al 1 1+ 1 600 - - - - 81

A2 1 32 600 - - - - 83

A3 1 2¢ 1 600 8. 04 213.3 V,O Porous spherical 85
aggregate

A3 2 2+ 1 600 8 25 207.9 \A® Thin piece 89
aggregate

A3 2 2t 1 1000 - - Ms) Thin piece 89
aggregate

A3 2 2+ 1 1100 11. 64 147.3 Vis) - 88

A3 2 2¢ 1 1200 - - Wk - 85

O: amorphous Si02; ¥ V=-AL03 V(s): V=-ALO3 or Al-Si antispincllﬁj;ﬁi T-Ab03:K: andalusit;” actual value and pro—

cessing see Tab. 1.

3 . ,
V-AROs  Al-S 8~ 15¢m
AL(S) [ AlARs |04, 1 8 . Abn 1 2 ,
, Al( Si) Al S . 1
8/3 , , 1/9.
TALOs SO . ,
A3 A3 ;

1 (TU Ping-Liang), (CHEN Jiankang), (ZHOU Jian-Chu). 4t 5% Kk F IR



162 17

( Hongwai Yu Haomibo X uebao) ,1993,12(6): 436

2 (SUN Han-Dong) , (FAN Zhen), (CHAN G Da-Ding). #5F 8 K ( Hongwai Jishu) ,
1990, 12(3): 31

3 (JIN Zheng—Guo), (WANG Yi-Guang), (CHEN Jun-Hua), et al. # 8 & ¥ 4R
(Guisuanyan Xuebao) ,1997,25(1): 24

4 (PAN Ru-Zong), (DEN G Wei-lin) , (MAO Zu-Gang), etal. 4 9B K ( Hong -

wai Jishu), 1996,18(5): 41
Kato Akio, Arai Hiromichi- Ultrafine Particle, TOKYO: ASAKURA SHOTEN, 1993,2~ 68

Xu Mingxia, in Zhengguo, Chen Yuru, ef al- Advanced Structural Materials. Vol. 2 North—Holland
Elscvier Science Publishers, B. V., 1991, 591

7 (ZHENG Fu-Qian), (LIU Jan-Liang), (XIE Ming), et al.
( Proceedings of the 4th National Symposium on Ultramicro Particles)- ( Beijing)
1998
8 (MO Shao-Fen). [ ]( Master Dissertation). ( Tianjin): (Tianjin U-

niversity) , 1991
9 Hirai T, Omoli M. Electronic Ceramic,1991,(5): 11

Microstructure and Infrared Emissivity of
AL (-Si(x Nano-particles
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ZHEN G Fu—Qian, LIU Jian-Liang
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Abstract Nano-powders with different mole ratio of Ak O3 to SiO2 have been prepared by
hydroly sis—precipitation and coatingprecipitation methods. The chemical composition, crys—
talline state, morphology and infrared emmision property of the powders have been investi—
gated by ICP, XRD and TEM. The results show that V=-Al203 or Al-Si spinel with antispinel
structure and vacancy have higher infrared emmisivity in wavelength range of & 15/ m at
room temperatrue. The thin piece particles with low symmetry structure show higher in—
frared property than the spherical particles and decease of particle size is in favor of improv-
ing the infrared property.
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