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Nanosheets and nanoribbons of B-Ga>O3 have been grown by using the optical heating floating zone (FZ) apparatus. Poly and single
crystalline B-Ga203 were used as starting material. All growth experiments were carried out in an inert atmosphere of Ar, N2 or He.
Nanosheets were mainly obtained from polycrystalline source, while nanoribbons were mainly formed from single crystalline one.
Remarkable uniform-sized thin nanoribbons were obtained combination of dense single crystalline source and high thermal
conductive He atmosphere. Growth mechanism of these 3-Ga203 nanomaterials was systematically investigated from the view point
of “disproportionation reaction of Ga203” using the X-ray diffraction (XRD) and the thermogravimetric—differential thermal
analysis (TG-DTA) methods. The characterization of novel structural form of f-Ga,0O3 nanomaterials has been performed by the
transmission electron microscopy (TEM); growth direction and plane are [001] and (100), respectively. Shape controllability of

B-Ga203 nanomaterials was also discussed.
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Fig.3 Appearance of the quartz tube after growing of the 3-Ga,O3;
nanomaterials. v ; bottom position of B-Ga,O; single crystal
boule.
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Fig.4 SEM image of dark brown material deposited on the inner
wall of quartz tube.
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Fig.5 Powder XRD pattern of dark brown material. XRD patterns
for B-Ga,0O3 and 8-Ga are given as references.
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Fig.6 Thermogravimetric (TG) curve for dark brown material. TG
curves for B-Ga,O3 and a-Al,O3 are given as references.
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Fig.7 Appearance of the quartz tube after growing of the 3-Ga,0;
single crystal.

Fig.8 SEM image of white material deposited on the inner wall of
quartz tube.



Journal of Flux Growth Vol.13, No.2, 2018

Intensity / arb. units

B-Ga,0, (ICSD-83645)
" I l b ||“I|I T

10 20 30 40 50 60 70 80 90
26/ deg. (CuKa)

Fig.9 Powder XRD pattern of white material.
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Fig.11 Bright-field TEM image and a corresponding electron
diffraction pattern (inset) for 3-Ga,O; sheet.
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Fig.12 SEM images of $-Ga,O; nanosheets, source; $-Ga,0;
polycrystalline, atmosphere; Ar (a) and uniform sized nanoribbons
(b), source; B-Ga,0; single crystalline, atmosphere; He.

Table 1 Properties of non-oxidizing gases (273K, 1013.25 hPa).

Gasname Density Specificheat  Thermal conductivity
kg m? Jkg'K! Wm'K!
Ar 1.796 523 0.0164
N, 1.211 1043 0.0241
He 0.179 5192 0.1442
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