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Preparation of Aluminum Nitride from an Alkoxide and its Properties
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ABSTRACT

Aluminum hydroxides were prepared by the alkoxide hydrolysis method using Al—isopropoxide as a starting
material and NH,OH as a catalytic agent. When Al—isoprapoxide was hydrolyzed in a H,0—NH, system, anly
Al{OH); was obtained over all pH values. However, AIQOOH was formed besides Al{OH), when Al—
isopropoxide was hydrolyzed in a H.O-NEH,—isopropyi alcohol system. The AIQOH/AI{OH), ratio was
increased as the isppropyl alcohol content was increased.,

The hydroxides, AI{CH), and AIOOH, obtained in this study and the commercial products, «—AlLQ, and

AIOOH were subjected to the carbothermal reduction and nitridation reaction to produce AIN powder, using
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carbon black as a reducing agent under N, atmasphere at various temperatures.

AN was synthesized from the obtained Al{OH), and the commercial AIOOH at 14507C, however,
synthesized from the obtained AIOOH and the commercial alpha —alumina at 1350°C . The temperature difference
is assumed to be attributed to the reactivity of those powders.

AIN powder prepared from the Al—isopropexide was observed to have the narrower particle size distribution
than that prepared from the commercial &—ALO; or AIOOH.
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Full  Scale : 2000

Target : Cu, Filter : Ni, Power
Scamning Speed ; § (2 8) /min, .,
cps , Time Constant ; §_5 sec.
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Fig.1, X -ray diffraction patterns of the hydroxides
obtained by the hydrolysis of Al—isopropoxide
as a function of pH,

@pH7, () pHA, () pHY, (@ pH 10, (e) pH 11
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Fig.2. X~ray diffraction patterns representing the

effect of isopropyl alcohol on the hydrolysis of
Al—isopropoxide(Molar ratio of isopropyl
alcohol to D.1, water) .
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Fig.3. X—ray diffraction patterns of AIN synthesized
at 1350°C for 5hours from Al(OH}. obtained
by the hydrolysis of Al—isopropoxide at
different pH,

(a)pH 7, () pH 8§, (¢) pH 9, (@) pH 10, (e} pH 11
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Fig 4. X —ray diffraction patterns representing the

effect of the reaction temperature on the
synthesis of AIN from Al(OH); obtained by
the hydrolysis of Al—isopropoxide,

{a) 1100°C, (b) 1200°C, () 1300°C, (d) 1350°C,
1450°C
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Fig.5. X—ray diffraction patterns representing the

effect of the reaction temperature on the
synthesis of AIN from a commercial hoghmite
powder.

(2} 1100°C, {b) 1200°7C, (c) 1306°C, (d} 1350°C, ()
1450°C
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Fig.6. X—ray diffraction patlerns representing the
effect of the reaction temperature on the
synthesis of AIN from a commercial alpha
alumina.
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Fig.7. X—ray diffraction patterns representing the
pffect of the reaction temperature on the
synthesis of AIN from AIOOM prepared by the
hydrolysis of Al—isopropoxide.

(@) 1250°C, (b) 1300°C, (c) 1350°C
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Tahle 1. Specific Surface Area of Starting Powders
for the Synthesis of AIN from an Al—
isopropoxide

Staring Powder

Bayerite from
Alkoxide

Boehmite from
Alkoxide

Table 2. Particle Size Distrihutions of Synthesized
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Av. Size | Size Range | St.Dev.
(nn) {pm)
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2 .
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Fig.8. Transmission electron micorgraphs
(a) commercial AIOOH,
(b) commercial alpha ALQ,,
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of starting powders for the synthesis of AIN.
(c) AIQOH ohtained from Al—isopropoxide,
(@ Al{OH), ohtained from Al—isopropoxide

Table 3. Specific Surface Area of Synthesized AIN

Powders.
AIN Powder Sruface Area{m?/g)
AIN from Bayerite 7.8
= AIN from Boehmite 24.0
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Fig .9, Transmission electron micrographs of synthesized AIN.
(a) from commercial AIOOH,
(o) from commercial alpha ALO;
(c} from AIOOH prepared by the hydroysis of Al—isopropoxide,
(d) from Al{OH}, prepared by the hydrolysis of Al—isopropoxide
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