J. of Korean Qil Chemists’ Soc., 1
Vol. 20, No. 4. December, 2003. 358 ~365

ZirconiaZY-¥ Zr A3 E9 A L =333 54
o4t . 47A°

AU EE o] Fohet Hatat - BerF ek
(2003 94¢ 39 A4 ; 20033 11¥€ 109 AH)

Preparation of Zirconium Nitride by Nitridation of Zirconia
and its Physical Characteristics

Beom-Shu Ahn' - Ki-Chun Sung”

*Dept. of Chemistry, "Dept of Chemical Eng,
Dae Jin University, Pocheon 487-711, Korea
"e-mail : bsahn@daejin.ackr
(Received September 3, 2003 ; Accepted November 10, 2003)

Abstract : Zirconium nitride powders were synthesized at a relatively lower temperature
using methane as a reducing agent in the nitridation of zircoia. ZrO; powder was prepared
by a sol- gel technique. The resulting sol-gel was centrifuged, and the gel was washed
with deionized water. Anhydrous ammonia was used as the nitrogen source and methane
was used as the reducing agent. Conversion diagrams show the equilibrium solid phase as
a function of reagent concentrations for a specific temperature and gas pressure for the
reagent system NH3;-ZrO,-CHi. The reagent concentration ranges within which pure ZrN
is formed increase with increasing reaction temperature. Low pressure with an excess of
hydrogen decreases the reaction temperature at which pure ZrN is formed. Low pressure
together with the introduction of excess hydrogen into the reaction system increases Zr
and N conversion efficiency and retards C deposition.
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Fig. 2. Gibbs free energy change of a few
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Fig. 4. Zirconium conversion efficiency as a function of temperature (a) P=latm (h) P=0.1
atm (c) P=0.1 atm and excess hydrogen (d) P=1 atm and excess hydrogen.
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Fig. 5. Nitrogen conversion efficiency as a function of temperature (a) P=1 atm (h) P=0.1 atm
(c) P=0.1 and excess hydrogen (d) P=1 atm and excess hydrogen.
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Fig. 6. Carbon deposition efficiency as a function of temperature (a) P=1 atm (b) P=0.1 atm
(c) P=0.1 atm and excess hydrogen (d) P=1 atm and excess hydrogen.
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