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Preparation of AIN powders from precipitated precursor
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Abstract: A homogenous mixture precursor of Al203+ C was prepared by the chemical precipitation method and
AIN powders were fabricated by carbon thermal reduction nitridation of the precipitated precursor. The effect fac
tors on the nitridation conditions and the properties of AIN powders, including nitridation temperature, pH value,
surface active agent, solution concentration, N2 flow rate and molar ratio of carbon to aluminum, were investigated.
An optimal process was obtained through synthesizing fine and pure AIN powders. Firstly, a homogenous and good
dispersion precursor was prepared by the precipitation process using 0. 4 mol/L Al(NO3)3 solution and 156 m*/ g
carbon black as materials at pH= 9, the molar ratio of carbon to aluminum was controlled to 3: 1 and a certain
amountof stearic acid and ethylene glycol was added as surface active agents. Then, the precursor was heated at
1550 C for 4 h under common pressure at N2 flow rate of 5 L/ min. Finally, AIN powders with nitrogen content of
33.20%, oxygen content of 0.98%, specific surface area of 4.26 m*/ g were produced after decarbonization of the
nitridation products in air for 4 h at 650 C.
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Fig. 1 XRD patterns of precipitated precursor

during nitridation process
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Table 1 Effects of pH value on C/ Al of

precipitated precursor

C/ Al of C/ Al of
pH . :
starting materials prepared precursor
7 301 3,120 1
9 301 3.25. 1
11 301 4.46: 1
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Table 2 Relationship between pH value and
properties of AIN powders

Specific surface w(N)/ w(0)/
pH area/ (m? * g~ 1) % %
7 1.98 33.07 .11
9 4.26 33.20 0.98
1 2.21 33.14 1.02
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Fig.2 SEM images of AIN powders synthesized

without (a) and with (b) surface active agent

K3 ANNOs) s WHBIKES AIN BRI R
Table 3 Relationship between concentration of
AI(NOs)s solution and properties
of AIN powders

Concentration of  Specific surface ~ w(N)/  w(0)/

solution/ (mol * L™ 1) area/(m?* g~ !) % %
0.1 1.50 33.04 1. 12
0.4 4.26 33.20 0.98
0.8 2.82 33.13 1.04
1.2 1.95 33.11 1.07
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I, A R EAGEE R R I E 3R ARk
AR PTEE R AL(OH) 5 R T KN E
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Fig. 3 Relationship between flow rate and

content of nitrogen in products
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Fig.4 SEM images of AIN whiskers

(nitrogen flow rate over 10L/ min)

(a) —1600 C; (b) —1650 C
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Table 4 Effects of carbon content on nitrogen

and oxygen content of AIN powders

/Al w(N)/ % w(0)/ %

.50 1 25.6 8.23

301 33.20 0.98

6: 1 33.22 0.94

K5 UUHE AT PR R % 1

IFFA AIN BRI SURIR A e . 1% 4 T A, AIN B SEM
05 ALBERWHFISMEEN 1.5 1), dFm Fig. 5 SEM image of AIN powders synthesized
RS, EALR R4, RN P A R AR from precipitated precursor

(H25.6%), A& EMWRE(NS 23%); TTHCEHE

£S5 AIN BRHHERE
Table S Properties of AIN powders

Mean particle size/  Specific surface area/

Mass fraction of element/ %

Hm (m?eg 1) N 0 Fe Si Ca Cu Ni C

0.4 4.26 33.20 0.98 0.0013  0.0011 0.018 0.0023 0. 001 0.08
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