FRit 4R - § 2 R KB - BRBHOUR 2 FPEY
S L hERE D Mz AEL

Mol 4 F PR E g1 e 4

Pt B

A

SRR TR NS E RIS R e Y L

'
o
3

FAMEAUE S N AR AL - BERDF AR > A &

S AR IS S R T EUC RS TR
PR R A LA A > BRI B kR AR TR

L g P - BB e B B e A AN RS K R SR 4
SIBR LR Y - R AL B B b - B
B en® - RGP o AP E AR kA E R E R A B o BB

FrdlF g s v % Fsk R e 2 RiT LK B A 0 2 200°C > K

JEE kR R 0 T wurtzite SHERTC 2 K B 2 A o

S

o2 100nme & B K 5 #ep nme ¥ o NPT I ¢ 2 oaeiv 53 A

= (g F

ERETURREEESDE RS S00 X 2000nm -~ B 4S5 20 & 150 nm

Z it R Ao BN Z ERZ AW e F AR DA fEZ ZnS - 0.5en ¢ FF
Ag o NPHALEZ N BT 650°C 3 4Bl § BT 0 K2 o D

Zoo F 140 80 Xeray 52 T F MBS FTHEM A SV - F Y B



Pro B P BRBHLFESEIT AR 0 I RFRE YN

AR Gk R I RS R E AR R B iRE
S S U RN S R R § YR e RS R

BoRUFCEERNF L RERT o §F &K P Ak kP

~=ie
\\+
bl
Sk
H N
ocd
el

FA G kR R o BF IR N g LA R ok
B Fa o W EDR -3 L EOP - R EER N o 5d XPS A&
P MEP AR DY PR BRI S - REHRL AN E o &
LBl ¥ Ay ;ﬁ'%em hehikhe PHREEF S Ao R - BB
2 REMERE P EZ K FERALGOR

AT A A E L NS Mg a3

SR
TS
-

|
W
it
—

B
~m'

ant
™~

WA H - Hﬂ‘iii%ﬁ'bi%‘* s A KT ORF NP RAEAT

=8
s
=
R
hi§
|

il



Preparation and Characteristic of ZnS-ZnO Core-Shell Structure

Student : Pai-Chia Kuo Advisor : Dr. San-Yuan Chen

Department of Materials Science and Engineering
National Chiao Tung University

Abstract

Nanomaterials have extraordinary functionality and strong potential
for future development. Preparation methodology of nanomaterials have
since been an important research field. In this work our emphasis lays on
the preparation of one dimensional core-shell structure. We use two
different ways to fabricate ZnS+ZnQ core-shell structure, namely
hydrothermal method and atomic layer deposition method.

Waurtzite ZnS nanorods are obtained through hydrothermal
processing for 6 hours under 200°C using ethylenediamine of specific
concentration as solvent. The diameter of the nanorods is smaller than
100 nm and the length of them is around several hundred of nanometers.
Moreover, ZnS nanorods are also synthesized by codeposition under
room temperature using ethylenediamine as solvent. These rods have a
length from 500 to 2000 nm and a diameter from 20 to 150 nm. However,
ZnS nanorods synthesized in this way contain un-decomposed ZnS - 0.5en.

Surfaces of the rods are oxidized by heating under 650°C for 3 mins in

il



an oxygen atmosphere. ZnS-ZnO core-shell structure is examined by
XRD and SEM. The luminescence of core-shell structure is mainly in the
visible region, with its PL peak at 490-500nm.

In the second part we use atomic layer chemical vapor deposition
technique to deposit ZnO nanorod array in an anode aluminum oxide
template. The optical properties is enhanced by reducing defect
concentration through post-annealing processes. Resonance effects are
observed, enhancing UV emission intensity. ZnS-ZnO core-shell
nanotubes are obtained by the.sulfurating the ZnO nanorod array using
NasS solution. Transformationiof ZnO t6 ZnS is proofed by XPS analysis.
The optical properties of ZnS-ZnO core-shell structures have improved
six times over ZnO nanorods. We assume the formation of ZnS, which
diminishes defects and the quantum-sized effect may be the reason.

This research synthesized ZnO-ZnS one dimensional core-shell
structure in two different ways, which both offer better optical properties
than single material. This may have future potential for application in

light emitting devices and flat panel display technology.
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