piasa Rendszadgya : anuduiusszninlaseaiuazaminvesaslsyneu
pon lydvesduRsuarFerdmmiumsdszgad 1 Tudni Wi ldselauas dusq
U399 (STRUCTURE-PROPERTY RELATIONSHIPS IN INDIUM AND ZINC

BASED OXIDES FOR TRANSPARENT CONDUCTIVE AND PHOTOCATALYTIC

@ J

APPLICATIONS) 81913601311 : faomans193d as3suiun Mauud, 162 wih.

Y
S 1 R [

a a Jd 1 4 ' va
’J‘V]EJTLHN‘L!‘ﬁla3J°LlMﬂﬁﬂ‘bl1ﬂ’]13Jﬁ'1JW1!‘155314’JNIﬂﬁQﬁ%jNLLagﬁiJ‘Uﬂaluﬁﬁ‘]Jizﬂﬂ‘U

4 a = a J = 1 Y a =
pon lyavesduwAounazden Insfnuiaislsznouaiungy ldun arsdsznouduidenmagian
A A 9 = a Y] @ a S A A 9 =
Mo una@ey Daim tazuauniy aslsznouduwdenaunuuaiineals lulodounas
o A o s A Y A
uNUMaN tazd1slsznousineen laaniioalonaosu
a15lsgnouduAenmagaanealsunadey (Gadt, ) dain (Bidt,s) uazuau-
o o 4 aan <3 1 {a
iy (Ladt,,) ldgndunsizd Tasdfnsenaniuzvouds daudimsunundumon Aae

A o .y : ) o ya X v

unadey Dain vazuaunniv v ldawnsadsulzennuii iihvesas 1963w ld ua

= [ = d'dy o Y a Y A [ 9 = 9 ad a 4
msAnyIegazBealunim lninaanuwanlanenulnaseaiawan Taseadediannseting

va Aa Y a = Y 1 ) o 1 ;dy 1 (=) a

pazANUATLAUIET ToYATFIHAN Taun ANVEIRUSZIAzYURUSZ LT TiTinsda
dy 1 A @ o @ Y o [ % 1 A~ ~ 1 3 1
Weregniiisdinyvesginsanlaniin (M-0,) dmsunnaded el msunui egrelsnaw g
ad ~ Aa o ~ I a =1 a o o Y
dranasoulaamenlusedna 6s niawiluawes lousanyl luiiain v l¥ leosuvan
swReuvsetainlunsunanil (n/Bi-0,) 1weu ldfsveuaiunilaves nsalaniiinis
o ac a 4 < % 1 ] 1 ] o ¥
aulaseadnomnniotnd uaa AU FARUINFIINNTENIIWDY WAIITUNUFIUYDIND

@ A9Y o A = <3 a o 3 A 1 v
IDYN 1JGlummﬂnm1ﬂm‘iuJaEluuﬂadLLiJ‘ljhlm‘iﬂ’azm’J‘mma%u Lﬂuﬂumuhﬁ)mmmﬂm

v

AINUDNINADI U INABNITNIZDBAIVOID VA AZIZAU DOUNA 65 VBIL AN IaNdIU

)

J A a { 4 A 4 @ 1 A 4 A 1
Ao UaudgIge Tuvmgitaunausuod Aveunineais loosuuinou wagi l
= A Ao A v A a A v A a A < o
Imavelianyuzvesoaliafiuetesndau (O 2p) Hazpolianvesduiden (In 4d) Hundn
a1sznevduRenaunuuaiieals lulefioy (NbJE) nazunumay (Tagt) 14
1 4 aaa < A ~ 1% A [ U
gndunsiz lagd §nserdniuzvoads msunuiveslulodon/mnumaniydnsiaiu

a =) a [ ?,’, = a 14 = g’; 1 Y ﬁ A 9 1
IN@T@Q@HMEJ?LI/T]‘LA UAZANUUWVITINITIUADILE DA DNNNAN mmmumu“lw Wlllﬂ ganm

D

(=} A = a o 1 dyl A [ [} 9 ad a 4
ﬁ"li‘]JiSﬂi’)‘]JTl"lﬂJﬂJﬂ”liﬁlﬂ ﬂ"liﬁﬂBTLGINﬂ”Iu'Jm‘]JQGIf'JTﬂ15Li]i’)h],llﬁ\iNﬂ@]@Iﬂi\iﬁiNﬂLﬁﬂV]i@Uﬂﬁ
1 A v o v A& Y1 A ~ () o 3 9 A a
YNWUUYT AN amu’nmmam13acl,umima@uﬂsummu"ﬁ]:mauaﬂu@mm NINTUINA
= 4 o = o Tt
AITANHINIIINNITNAADILASNITATUIN ﬁNLﬁuﬂﬂﬁ]lﬂiuﬂ"ﬁlﬂ]lv\h?‘hsllﬂﬂﬁ”liﬂigﬂf’l‘ﬂﬂquu

1A 1 1 a & o Y a ) A dg!
’J”ILﬂﬂﬁ]"IﬂGlfi’JQ’J"Ixisllﬂx‘lﬂﬂﬂ“h’ﬁ]ugﬁﬂﬂﬂﬁlﬂﬂ@’JU"I]lWﬂ"ILWﬁJﬂluGlUﬁﬁ



|

= 1 = ¢ d o o o
Aauuadsneen laandedronaeiu 0-15 weddud lualdgndunsizv Taums

g oy o @ b AN oy = 1 A w @ v a
’dz’du"lamnwuazaamamﬂummu ﬂ1'§Wﬂﬁ'lﬂﬂﬁﬂ'iuNNﬁﬂTa";ﬂUﬂU'NIIUUﬁ‘]ﬂ‘EUﬂﬂ augIu

= d A F [ Y [ ) [ ] [ ¥
'WIU'I'UBQWEI}JT\UI.Q Liﬂ:ﬁﬂﬂ'ﬂ1ﬂﬂﬂ’]iﬂiﬂﬂ§Gﬂ1ﬂ’l’mﬂﬂﬂﬂ1uuﬂ~1‘lﬂ’l HAZAAAIANIUATUNIU

T iile 7 lefidudTuaveaureinaae lsd (Fecty) gnld wuiI&e1 Anwdesri (%T) 85%
wazanudun i e sildulusedn 102 Qem auild misshinamiazeiadiesdagn
AnunTaeldmsamedauilognisal §Rsonsauasvesnsaaidoin molduasgiiofingsgadaon
Usz@ninmaleudy (FQE) gagaminy 3.0£0.1 x 10 Tuiana/Ihaeu deld 10 nlediud

Tuaveamleinnae 134 (FeCl,)

anIvuail mwileFerindnm O-ﬁ)ﬁ@( ﬁam)rn%fvg
=5 H - - 7~
Yn1sfnun 2560 aoilodeernsoitinu Snler ASemuey




ARREERAT JIAMPRASERTBOON : STRUCTURE-PROPERTY
RELATIONSHIPS IN INDIUM AND ZINC BASED OXIDES FOR
TRANSPARENT CONDUCTIVE AND PHOTOCATALYTIC APPLICATIONS.

THESIS ADVISOR : ASST. PROF. THEERANUN SIRITANON, Ph.D. 162 PP.

OXIDES/STRUCTURE-PROPERTY RELATIONSHIPS/TRANSPARENT

CONDUCTING OXIDES/PHOTOCATALYST

This thesis focuses on structure-property relationships in indium and zinc-based
oxides, including (Ga, Bi and La)-doped In,TeOs, (Nb and Ta)-doped InsSn3012 and Cl-
doped ZnO for applications in transparent conductors and photocatalysis.

IN2xMxTeOs (M = Gajt, 4, Bigtys and Ladt, ,) were successfully synthesised by
solid state reactions. While substituting In with Bi**, Ga®* and La®* fails to improve the
electronic conductivity of In,TeOs, detailed investigations have led to more
understanding on crystal structure, electronic structure and optical properties of the
compound. Crystallographic data, including bond lengths and bond angles, suggest no
significant distortion of M-Os octahedra for all doped samples; however, the stereoactive
6s? lone-pair electrons in Bi cause the In/Bi cation in In/Bi-Og octahedra to shift toward
one edge of the octahedra. The band structure calculation clarified that the fundamental
band gap energies of all samples originate from the direct allowed transition.
Interestingly, Bi greatly influences the conduction band dispersion and Bi 6s state
additionally contributes at the valence band maximum, while the valence band of other
M-doped and un-doped samples are mainly O 2p and In 4d in character.

IN4xSN3.2xMxO12) Mx = Nb3% and Tadt (were also successfully synthesised by



v

solid state reactions. The substitution of Nb/Ta increases the In/Sn mol ratio and thus
enlarges the cell parameters. The obtained electrical resistivities are higherin doped
samples. Band structure calculations suggest that the substitution does not significantly
affect the electronic structure, though the carrier mobility is slightly reduced. Based on
both experimental and computational results, it is proposed that the origin of conduction
in this system is the presence of oxygen vacancies which create extra charge carriers.
ZnixClxO (x = 0-0.15) thin films were synthesised by aerosol assisted chemical
vapour deposition. Cl doping has significant effects on the morphology of the obtained
films and results in an improvement in the visible light transmission and lower electrical
resistivities. The transmittance (%T) of 85% with the typical resistivities in the order of
102 Q.cm was obtained when 7 mol% FeCls was used. The self-cleaning properties
determined by using the photocatalytic degradation of stearic acid under UVA
irradiation were maximised with the highest formal quantum efficiency (FQE) of

3.0£0.1 x 10™* molecule/photon by the use of 10 mol% FeCls.
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