Journal of Korean Powder Metallurgy Institute
Vol. 15, No. 6, 2008

LAy BEE MElES 8§86 EEE EEE Y EsE 2
SEY - IR - ART - Koy
Sy A=A

Synthesis of Tantalum Oxy-nitride and Nitride using
Oxygen Dificiency Tantalum Oxides

Jong-Chul Park, Jae-Hwan Pee*, Yoodin Kim and Eui-Seock Choi
Advanced Ceramic Team, Korea Ingtitute of Ceramic Engineering & Technology,
30 Gyeongchung Rd. Sndun-myeon, Icheon-si, Gyeonggi-do, 467-843, Korea
(Received October 24, 2008; Accepted December 3, 2008)

Abstract

Colored tantalum oxy-nitride (TaON) and tantalum nitride (Ta,N;) were synthesized by ammonoly-

sis. Oxygen deficient tantalum oxides (TaO, ;) were produced by a titration process, using a tantalum chloride
(TaCl,) precursor. The stirring speed and the amount of NH,OH were important factors for controling the crys-
tallinity of tantalum oxides. The high crystallinity of tantalum oxides improved the degree of nitridation which
was related to the color value. Synthesized powders were characterized by XRD, SEM, TEM and Colorimeter.
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Fig. 1. Schematic diagram of ammonolysis furnace. (a)
NH, gas - feeding tube, (b) mullite tube reactor, (c) fur-
nace, (d) heater, (€) hot zone and (f) alumina boat
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Fig. 2. XRD patterns of tantalum oxide produced by titra-
tion process (a) and commercial tantalum oxide (b).
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Fig. 3. XRD patterns of nitridation results of (a) Ta,O, (b)
TaCl;and (c) TaO,,
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Fig. 4. CIEL"a’b" values of nitridation results of (a) Ta,Os,
(b) TaCl and (c) TaO,

Vol. 15, No. 6, 2008



492 EECRE DR
(a) g TaO, ;- Tantalum oxide
3
<
2
[}
c
£ g -
= 8 5 §
§ £ 87 g 5 §
£ = l i8¢
%;-— Il l A A a A
ﬁ Y N
1 T -
10 20 30 40 50 60 70 80
Two-theta(deg.)

(b) § TaO, ;- Tantalum oxide
8
3
<
2
[}
c
o -
£ ] .
= s g
g g
J §
(©) " A J\
@) L ” A
) A
1 Y T v
20 25 30 35 40 45 50
Two-theta(deg.)

Fig. 5. XRD patternsof tantalum oxide (TaO, ;) produced by controlling amounts of NH,OH additions (a) (1) 7.5 ml, (2) 15
ml, (3) 30 ml (stirring speed=500 rpm) and (b) detailed XRD patterns of (a)
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Fig. 6. XRD patternsof nitridation results of tantalum oxides produced by controlling the amounts of NH,OH additions (a)
() 7.5 ml, (2) 15 ml, (3) 30 mi(stirring speed=500 rpm) and (b) detailed XRD patterns of (a)
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Fig. 10. XRD patterns of nitridation results of tantalum oxides produced by contralling the stirring speed. (a) (1) 100 rpm,
(2) 300 rpm (3) 500 rpm (NH,OH=30 ml added) and (b) detailed XRD patterns of (a)
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