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AFHSC T L% O T2 E TSR (ZnO)~ A 27 1 [T / FEXE R DOVERL 7 12 2 D BRHE l OV & O YEHERER B}
L LTCoIERIZOWTEIR L7,

Chapter-1 TiZ, TR NI SN TV D E(LESA~ 1 7 v /T /iR & 2 DOERIER D NZED 5 HO%
TEDORFO ERIZ OV TR L, AFFED B E BRICOW TR,

Chapter-2 TiZ, YL —~</WEIC L 0 ERLL 72 ZnO H22hi 1 DB A B = X b LS s R 2R Lz, 18
Bl TmF Lol a—u, WERFEE UCHHRIES ., pH AN IE~F VAT LT b T I U2V, KGR
JE 150°C, FUSHRRD 1-12 h TY RS —< IEIC L Y ZnO ki T2 1B U 7=, FOGERRZ 1 B2 5 12 B~ & 248
(LS FTHEREIT o7& 2 A, 3RERIOIES TITH LI DEICTEE S TR ORL T TH DD D, & HIT L
MEES T EHERFNALND LI, 12HO & XTIFREEITHFER T OLBER I N TND Z &R
otz £io. RSB0 EBREHE T O Zn7 OREELE ICP IC X V= E 2 5, 3EE T Zno O
WL ZnT BB IR T AN TN ER L TWE . 120 THERMT 5 Z El3bnotz, TOIZENnD,
eFCER 0D i it M 0D BT L S VR TIR H IR 2 IR L T & T, MR F AT SN TV b D& EZ 5
N5, 5T, BRIRKLTOWIHZ TEMIZE VT L7 & Z A, Rl & P OLETRMBEOENR R L, Efto A
N=RLNENTHDHZ L &R LT, £, BEHORTOBESHE TEM B X0 5 /-Fh2eki 113 Zno 5
DCHETEDILTWA Z ERbhot,

Chapter-3 Ti&., A L7z ZnO HZ2hiT-OBMLIRIZ L A8 Z A L7-, Gk L7z ZnO HZ2hiT-1% 700°C TEA
WER U= 6 THHPEMENME T TV e, o, REBEBRNZ L1, BVLEIC X SEoRIuEA L » Koo
Bz ENbhotz, ZORREFARDIZDOIZ, XPSRIR A7 MLERIELIZE Z A, ZnO HZehi+ Ik
TF LT AAMD BBILIRIC LV S RICE 7> TRFBC) R—7 B ENDZ ENbnotz, AN EZRINTE %
C K—7ZnO % Al GIGE e @ ATREN E ) AT L7z & 2 A BV L7240 7 VX ARG BOG L
OH FUMNEERTHZENboT-, 72, b9 —oODIEH & L TAEMBM KB EM~DISH 2R 47,
Zn0 HZzEki 7% AV CERL L 72 KGO E 31 1.06%TH VD . HTRD ZnO MR &2 AW TIERIL 72 1.27% &
Db > TN, 20 Zn0 TZEk+4F /K EMAEDE TOLOREE L LRI 52 LT Lo @Ezhs
R R EMOERNFIEEIC R D EE X DND,

Chapter-4 TiZ, KEYEIZ L HEHEN) F—7 Zn0 OER AT o7z, —REIIZ N R—7Zn0O 1% Ny & 5 % NH3
FIHRPIC CRIRTHELEZIT O Z L IC K W IEREN2HEANE < | BB L D ER S 2 B3RS CTh 72,
Z T, KBGETON F—7Zn0 DEZFEBT 572012, Migho 7 > I UEHAICHEH L, TN 2 RiEMARIE &
L CKRBULIRZTT 5 Z & TN R—7"Zn0 OEEEITIR -T2, 7 ¥ I USRI LA LTz Zn0 Hikidne v R
FERE LTRBY ., EORINSHITRD Zn0 MiREHK LT, Ly R 7 bRz, £/, XPS 1LV, Zn-N
DFBHRDOE—27 ZHGA L, N-R—7 ZnO NAETETWVWD Z LR ENTZ, &5, RISHR OBk
WIN OBENEMLU, FOSKMICEY NO R—=TEBNar hr—LTEHZ Lhbhot,

Chapter-5 Tid, ZnO > — FB&ER L= Bl 2 7 o S U SA T TRBWET 52 LT, N F—7Zn0F ./ U A
YT LA DERE T 572, ZnO v — RBIXT > I UekiRZ B Elc A B> a— R L 100 nm BEDE S D v —
R@alEfl Lz, 2Dy — REITKBMIREZFT 5 Z & T, XRD 787 — 2B W T c il 27~k L, SEM T#1%S
Liz&ZA, Zn0 7/ VA Y —NERICH L TREICKE L TWD I ENHREShZ, Z0F /) U4 Y—T 1A
WZOWTHHEOWIRHIETIRO ZnO HRIZHE_TLy R 7 h L, NBR RF—73nTn5 B2 b, ERL
72N R—=7"Zn0F /A XY —T LA DONEME L TORNEZFTMT 272010, REBROWEEIT/R-T2E 25,
Xt/ T TRETICEWT, P25 (TIO)K R L W & KIEICE VO EEREZ 7 Lz,

Chapter-6 Tix, AW TH LN EREZBIG LT,
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This thesis describes the solution-processed zinc oxide micro/nanostructures and their application as
photoresponsive material. It was composed of 6 Chapters in total and the brief summary of each
chapters are listed below.

Chapter 1 describes the background and the objective of the thesis. The general properties,
applications and synthesis method of ZnO micro/nanostructures are described in this chapter.

Chapter-2 demonstrates the preparation of ZnO hollow microspheres by template-free solvothermal
method. Reaction at 150 °C yielded highly crystalline ZnO particles, whose shape could be controlled
from solid to hollow spheres by varying the reaction time. The ZnO hollow spheres were covered with
c planes of wurzite structure. Low-temperature, template-free preparation of highly crystalline ZnO
hollow microspheres with controllable surface morphology and orientation would be invaluable. The
detailed formation mechanism of ZnO hollow microspheres by solvothermal method is also discussed.

In Chapter 3, the heat treatment for ZnO hollow microspheres and their application for visible light
responsible photocatalyst and dye sensitized solar cells are demonstrated. Effect of heat treatment for
ZnO hollow microspheres is discussed.

Chapter-4 demonstrates the preparation of Nitrogen-doped ZnO (N-doped ZnO) micro rods by
hydrothermal method using zinc ammine complex solution as a precursor. Reaction at 100°C yielded
highly crystalline rod like ZnO powder, whose size could be controlled by varying the reaction time.
Low-temperature and facile preparation of highly crystalline N-doped ZnO would be invaluable. The
detailed analyses for prepared samples are investigated.

In Chapter 5, the fabrication of N-doped ZnO nanowire arrays by hydrothermal method using ZnO
seeded substrate is demonstrated. Fundamental experiment for fabrication of N-doped ZnO nanowire
arrays and detail characterization are shown in this chapter. Reaction at 100°C yielded highly
crystalline and vertically oriented ZnO nanowire arrays, whose length and diameter could be
controlled by varying the reaction time.

In Chapter 6, the thesis has been summarized and the future work and possible application are also
highlighted.
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