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Preparation Technology of Aluminium Nitride
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Abstract: Aluminium nitride(AIN) powder was prepared by carbon thermal reduction method and aluminum powder

direct-reduction method as well as microwave heating using aluminum hydroxide and acetylene black as aluminum

source and carbon source. The results show that the pure AIN powder with good dispersivity can be obtained only by

heating at 1 300 °C for 1 hour when the new technique is used. Moreover, activation energy calculation result shows

that the activation energy can reduce 3/4 in the process of the new technique comparing with the general carbon

thermal reduction reaction.
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Table 1 Effect of aluminum powder on AIN yield

Aluminum powder content / wt%

AIN vyield / %

Products dispersity

0 70
5 80
10 99
15 99
20 99

Good
Good
Good
Good

A little agglomeration

a: With 10wt% aluminum powder; b: With 20wt% aluminum powder
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Fig.3 SEM images of microwave nitridation reaction

products after decarbonization
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Table 2 Products under different temperature control

Temperature line

Reaction temperature / °C

Crystal composition

linel 1300
line2 1300
line2 1400
line3 1300

Pure AIN

AIN with a little a-ALO;
Pure AIN
Pure AIN
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Fig.5 XRD patterns of reaction products at different

temperatures
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Table 3 AIN content and calculation results with In[-In(1-x)/T?] and 10¥T at different temperatures

Reaction temperature / °C AIN content / wt% In[-In(1-x)/T?] 10T
850 23.6 -15.36 8.905
950 51.2 —-14.55 8.177
1050 73.3 -14.097 7.559
1200 94.67 -13.515 6.789
1300 99.99 -12.501 6.357

Note: x-AIN content(wt%), T-reaction temperature
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Fig.6 Relationship between In[—In(1-x)/T?] and 10%T

A IMA A2 KB 18 Je 2 1A ] 15

k=-E/R 3)

Horp p—HLRMRER,

E—J VL (A6 AL BE

R—AMH%(8.314 J-mol'-K™),

B3I v 15 E=—kxR, H b nl 550 Y 52
G AL BE

E=-kxR=—(-0.83x10%x8.314=68.61 kJ-mol™

TE 5 A e FAGE i i 28 AUTR AR Y B T /A TR
JE 3 H R, — AR 1550 CU L, BRI RN
RIS L BEH Komeya SESFERR I AN CaF, X
L (A5 R %2 B Cal, A IR LS 2 395 16 BB A
250 kJ-mol™ B % 190 kJ-mol™, FEAI T AL IR B, n
TR T ARSI AEURF R AT 10wt %
Bk, SRIGES A OB b, A5 N I b e AL 2
68.61 kJ-mol™ , N H ML N 1/4 75, AT
XS TE 800 CZe A wh /e 5 A I W
T — e i /N H A3 800 E AR OB A R T A 1 G
E QY R SO rRIAL L R S Y U (O (S IO R i

PR R AL BA B RS AR, AT R
DL AR AR R | P AR R AR | & R AR DL
fiK,

3 & it

K Bl PG Sk ol 2 AR B B JEURE R S 10wt %
BB, 45 5 Tl M b T AR AT S I TG FL BE i v
WA S ISk S 38 R S 9 BRE T 1% T AR B T
Bl A JEURI AR A B A P RR 7 i B, JF A8k
Mo G T RN I A 25 B AR T TR R R
Ok JEE ARG 5 G Fo) i R o BT e A B R A e
feoe 55,

SE WK

[1] WANG Liu-Yan(ZE#I#), ZHANG Ning(5k 7). Powder
Metallurgy Industry(Fenmo Yejin Gongye), 2008,18(3):42-46

[2] ZOU Dong-Li(4F %< #]), YAN Dian-Ran([&] Bt4X). Ceramic
(Taoci), 2006,29(4):10-13

[3] JIANG Wei(Vl. #), LIU Ya-Yun(XI ¥ ). Insulators and
Surge Arresters(Dianci Bileigt), 2005,6:16-18

[4] QIN Ming-Li(Z& B 4L), QU Xuan-Hui (It 3% #), LIN Jian-
Liang(M A 0), et al. Materials Review(Cailiao Daobao), 2001,
15(7):56-59

[5] JIANG Xin(¥  #7), HUANG Li-Ping(# F] #), LI Hong
(#F ), etal. Chinese J. Inorg. Chem.(Wuji Huaxue Xuebao),
1994,9(3):312-318

[6] DAi Chang-Hong(# 1< 1), LIU Su-Lan(¥ % %), ZHANG
Xian-Peng (5K 2 M§), et al. Acta Phys.-Chim. Sin. (Wuli
Huaxue Xuebao), 1997,13(4)380-384

[7] Hiromu Sasaki. J. Ceram. Soc., 1964,47:512-520

[8] Komeya K. J. Ceram. Soc. Jpn., 1993,101(12):1317-1323



