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The study on the synthesise of Ga-0O3 nanomaterials
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Abstract

Ga;O3 nanomaterialswere synthesized from mechanically ground GaN powders with thermal annealing Gay0;
nanobelts were formed in a nitrogen atmosphere, while Ga;O; nanoparticles were formed inan oxygen atmosphere.
The structural properties of the Ga;O; nanomaterials wereinvestigated by X-ray diffractometer (XRD) and
high-resolution transmission electron microscope (HRTEM). The study of field emission scanning electron
microscopy (FESEM) on the microstructures of nanomaterials revealed that the nanobelts are with the range of
about 10~200nm width and 10~50nm thickness, and that nanoparticles are with the range of about 20~50nm
radius. On the basis of XRD and HRTEM data, we determined that the nanobelts growtoward a direction
perpendicular to the (010) lattice plane and that they are enclosed by facets of the (10T) and (101) lattice

planes.

The formation of the nanobelts may be described by the vapor-solid(VS) mechanism, and the

supersaturation degree of gaseous phase may play an important role in the formation of Ga;Os; nanomaterials.
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(a) Ga03; nanobelt
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(b) Ga;0; nanoparticles
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Fig. 1. The SEM images of (a) Ga0s

nanobelts

obtained from thermal

annealing of 20 hour-milled GaN
powders in a N atmosphere and (b)
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nanoparticles in -

atmosphere, respectively.
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The XRD patterns of Ga0s
nanobelt(a), Gaz03 nanopowder(b),
and JCPDS card(c). In insert of
Fig. 2(a) and (b) show the XRD
patterns of nonmilled and 20h
milled GaN powders, respectively.
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XRD patterns analysis.

(Z02)9) 9 YxwE FXMHE (400019 3
AR =7 744 3A velsten JCPDS 41-11039
Ga:Ostt Gaz03 U TolA veue (02008
UrdE PR #EHA @l

I3 3& 2047 BUAY F F4E vxdE
9 EqAR @ulg Apdelt), 1¥3(a)¥ Ga:0s4
rMES Agdrakn FAE(IYE 3d)e] FHL
2 gx8la JRen old #Fss &S [101]
ojgith. o) UxMEE RPo JAH JHE B
oy d¥E Id 3t dE RYoZ RARJE
Fe2 EAsE RAE Sk 2¥ 3(a)9 A
gogHE AdYe dug 7lAE GaOsHi=dES]
2 xAXoz agEd 29 3c)st To] 23
9] yede (10ndel, vxdEe 2HE (101)
Wol FHFect, E§ UrdEes] Pk 3
g W& (010)Holch, o] xol XRD FAA|
Ga0s Yed$-tle] 34 ves (020089 9=
7} Ga0s YxEMETFZAAN JEhR v AL

g 3 ol dxdES g £A®
ol #Fst7] WEAN XRD £3E AN @25

A d& Aew Az EF ik yeuw
d #Fse (101)8e) I3l XRDY HaAdA
#EHAE FAAT YrdE FR7 W3 O
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Table 1. The data for JCPDS card, and the Gay0s; nanoparticles and nanobelts obtained from the

bulk Ga203 Gay03 Powder Gaz03 nanobelt
(bkD) Intensity S"(;%)Z} “’17(‘1;17)" B Intensity 33(27%)1} g;ﬁﬁ;gg Intensity ﬂ(%;'} S;Iipu?gg
(201) 2 24.238 3.6720 - - - 345 24.264 3.6681
(400) 54 30.120 2.9670 52.75 30.039 2.9748 100 30.217 2.9576
(302) 100 31.719 2.8210 100 31.661 2.8260 274 31.772 2.8163
(T11) 17 - 33.487 2.6760 29.5 33.394 2.6832 3.66 33.549 2.6711
(111) 68 35.208 2.5490 68.25 35171 2.5516 995 35.237 2.5469
(401) 19 37.425 2.4030 12.93 37.370 2.4063 19.63 37.547 2.3954
(311) 38 38.420 2.3430 36.36 38.280 2.3512 9.18 38.458 2.3407
(112) 10 43.074 2.1000 3.45 42,967 2.1049 2.15 43,078 2.0998
(RO 4 44.778 2.0240 - - - 8.75 44811 2.0225
(312 20 45.838 1.9800 22.83 45677 1.9862 21.32 45,855 1.9789
(R10) 16 48.660 1.8710 15.82 48.498 1.8770 5.14 48,676 1.8706
(402) 6 49.598 1.8330 245 49.364 1.8461 5.19 49,653 1.8360
(313) 18 57.629 15990 19.32 57.405 1.6052 3.59 57.620 15997
(F03) 7 59.144 1.5621 - - - 3.96 59.110 1.5629
(113) 13 59.929 1.5440 175 53,693 15490 3.58 59,870 1.5448
(RO1) 9 60.574 1.5290 - - - 18.67 60.515 1.5299
(020) 18 60.971 1.5200 20.08 60.084 15398 - - -
(710) 7 62.728 148120 8.45 62.536 1.4852 5.52 62,758 1.4805
(512) 46 64.727 1.4402 47.3 64.446 1.4458 5.01 64.780 1.4391
(801) 4 69.178 1.3580 4.02 69.111 1.3591 17.85 69.178 1.3580
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Fig. 3. The TEM image(a), twisted GaOs
nancbelt(b), determined lattice planes(c)
and SAED pattem(d) of a selected GaOz
nanobelt.
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Fig. 4. (a)The TEM image, (b)The HRTEM
image that was taken from the
rectangular part marked in the TEM

image(a).
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