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Abstract

The transition of cubic indium hydroxide to cubic indium oxide has been studied by
thermogravimetric analysis complimented with hot-stage Raman spectroscopy. Thermal
analysis shows the transition of In(OH), to In,0, occurs at 219 °C. The structure and

morphology of In(OH), synthesised using a soft chemical route at low temperatures was

confirmed by X-ray diffraction and scanning electron microscopy. A topotactical relationship
exists between the micro/nano-cubes of In(OH), and In,05. The Raman spectrum of In

(OH), is characterised by an intense sharp band at 309 cm™1 attributed to v, In-O

symmetric stretching mode, bands at 1137 and 1155 cm™1 attributed to In-OH &

deformation modes, bands at 3083, 3215, 3123 and 3262 cm ™! assigned to the OH
stretching vibrations. Upon thermal treatment of In(OH);, new Raman bands are observed

at 125, 295, 488 and 615 cm ™! attributed to In,05. Changes in the structure of In(OH) with
thermal treatment is readily followed by hot-stage Raman spectroscopy.

Keywords
Thermogravimetry, Hot-stage Raman spectroscopy, Indium hydroxide, Indium oxide

Fulltext Preview (Small, Large)

=
WIAFRIE 4 H
IR INBGE S H
e
R R R
| "X

TN Z R
g EIITLZ MR
| TEIZ MR

i Y

RIS | S04

Hem ISk

3t 8 ik

1. Gurlo, Aleksander (2010)
Pressure-Induced
Decomposition of Indium
Hydroxide. Journal of the
American Chemical Society
132(36)

[CrossRef]

2. Frost, Ray L. (2011) Thermal
stability of stercorite H(NH4)
Na(PO4) . 4H20 : A cave
mineral from Petrogale Cave,
Madura, Eucla, Western
Australia. Journal of Thermal
Analysis and Calorimetry
[CrossRef]

3. Frost, Ray L. (2011) Thermal
Stability of newberyite Mg
(PO30H) « 3H20 : A cave
mineral from Skipton Lava
Tubes, Victoria, Australia.
Journal of Thermal Analysis
and Calorimetry
[CrossRef]

4. Frost, Ray L. (2011) Thermal
stability of crandallite CaAl3



FThenn Al Calerum (2000 1 LB-L1G
(R IR ECI R [k TR o

Thermogravimetric analysis and hot-stage Raman spectroscopy

of cubic indium hydroxide

Jing Yang » Ray L. Frast - Wagde N, Martens

Faceived: 24 March 300 dccepted: O Ocicker T Pohlished onlie | Moven her 200

© Abslimen Kiadi, Badapesi, Humpary 3168

Absiract  The iramsition of cubic mdivemn hydroxide in
cubic indium oxide has beem siudicd by thermogranvimetric
analysis complimented with hot-stage Baman specims-
capy. Thenmal analysas shows Thi Baisalion of IsOH, o
na00y oegurs al 21% °C. The structure and meepialogy of
InfOHY symthesised usmg a soft chemical rome a low
lemperatures wos comfirmed by Xoray diffractics and
seamming clevivon mivroscopy. A patisdica elaionsinp
exists between the microfnano-cubes of IOHY and Ing0;.
The Raman speceram of IndOB); is charncrerized by an
Iimierse slarp harel ai 3R em ' aumibmed w v In-03
symmetic srerching mode, bands a0 1137 and 1155 em™"
atiribasted 1o In-0H & deformation modes, bands at 3083,
3205, 123 and 3362 cm ' asagned to the OH sirerching
wibrmbons.  Upen thermad  reavmenmt of IniH b, mew
Rartsa bands are observed o 125, 295, 488 and 615 e~
alicibested b Ingr. Changes in the stuciure of [0
with thermal resment 15 readily followed by hoi-stage
Raman spectiaseopy.
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Indivgn bydeoxides and axides are a series of imponam
semicomdpctar maierials which bave airacied  moch
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altention in ihe last decade. InfOH); &5 a wide-gap semi-
canducior with E_ = 515 2V 1], h has potential
applicatians in photeemalyie, electronie, and selar energy
felds [2-4]. Whike Tk 08 Kieds 48 n-Tvpe Semiem-
ducter with a dimecl basd gap of 16 e¥ fwhich is close to
that af Gald [5]) aned on indsrect band pap of 2.6 <V [6].
Ina0), has bess used widely as sobar cells, ransparsnt
condueioes il semsors [T-11]

In mecent years, In(OHb and Ina0y with varicus meor-
phodogies le.z. nanowires [LZ]. nanobelts [13]. nanorods
[ 14], naneiabes [15] and pancepheres [16)], e ) bave been
synihesised via dilTerent methosds, such as chemical vapour
deposition. bot-injeciion technsques, organsc solutron syn-
ibweise rowies, bydrothermal meibods, and salvodhermal and
mibers. 10 s knewn i cubic panmicles exposs » speafic
siirlace, which provides an ideal model Tor e siide of
surface-related properies [17) and conversion of these
cubic pariscles o microscale devices may provide scope
For Funre applcaans. b pamicular, the production of
ik hydeeixk: and indiven oxide micra'mano-cisbes has
beem realized wp to now. There are several mepors on
synthesis of indium  hwdreside  microfnano-cubes  wia
hydrabermal routes |6, 17], However, the charsctenzatan
i indnin hydeeside ol axide micriane-cabes B omol
fully reeorded yer or appreciated. espeially the thermal
analysiz and spemtrascopic sudies

Thee underlying ahjective of ihis reseanch is v symhesise
an adequate mdivm oxide semiconducior [13-20] The
properties of these semicondwctars depend very heavily on
ihe synthesis meibod and peeparaizan of the mdium oxide
[1, 21]. Therefare, the mm of thas research is o demon-
slrang Wb st of therimdl analyais and bol-age Raman
specirascopy 1o assess the thermal stahilify of indism
Iyydroxsde. and to determene the changes in ibe molecular
siruciuge of ihe imarerial when the indivm hydroside is
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