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EFFECT OF WATER VAPOR ON CARBOTHERMAL REDUCTION AND OXIDATION
AND HIGH TEMPERATURE OXIDATION OF GALLIUM NITRIDE
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After heating a mixture of gallium nitride, alumina, and activated carbon in Tamman tube at 1150 C

under dry nitrogen gas flow, gallium oxide was detected on a substrate downstream, forming gallium metal and

gallium oxide in the Tamman tube. On the other hand, after heating the mixture in wet nitrogen gas flow,

needle-shaped gallium oxide was formed in the Tamman tube without forming gallium compounds on the

substrate downstream. Thermogravimetry of gallium nitride resulted that weight gain in wet nitrogen was faster

than that in dry nitrogen, and the both weight gains were obeyed diffusion-limited reaction kinetics between

700 and 850 “C. These results consistently suggested that the oxidation of gallium nitride was accelerated in

water vapor.
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Fig. 1 SEM image of sample in Tamman tube after
heating in (a)dry and (b)wet atmospheres.
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Fig. 2 TG curves during heating at a constant rate
in dry and wet nitrogen gas.

(3) HEMAFTRITS TGHE
Fig. 312 700 C, 750 °C, 800 Cic
DT T 7 hkAT, RIS o [ ZIRERE

>7,

Fig. 4 (ZHEEC BSOS, BRI SOGRER &2 RS 03 e K
W7o 2RO THIS T2 BE A R, T ORFOSUSHIT
BB OR PHRR, WBMRE R E N EN 2 BT O FEBR AT
P*%ﬁwﬁm4®ﬁ%%ﬁkbfd%%ﬁoto
800 C CIXBEFHEANERIILHERET VIZ—&K L,
&@ﬁlﬁm%ﬁﬁﬁ%TwiD%$%MM%V%TL

7
Fig. 5 |

B DG & UG
K 72BE L7

CHEHCALH (D4) TREHT L T RO T2 G EE D T

L=y A7 ay hERT, 850 CTIEMOIEE & T
CENoY e fﬂf;{i% Zuy FBRELTTZH, 700 C
-825 CIZBI 2 THEAZITo7c, 2DV 7 7D E X
0. ENENOIEMALT XL — LIRS Tl

100 kJ/mol, IRiEIFHXTIZ 79 ki/mol TH 5 Z & 23K
S, RSO BEELT RV F =RV Z &8

o,

0.1

800°C

- — Dry

Reaction rate , a

0 10000 20000

Time, t/s

30000

Fig. 3 Fraction of reacted GaN as a function of time
at constant temperatures.
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Fig. 4 Relation between fraction of reacted GaN
and normalized time at 800 °C.
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Fig. 5 Arrhenius plot for reaction rate constants

based on D4 model in dry and wet nitrogen gas.
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