A A A a J = @
POLIDIINYTIHUNUD mimaammzmimaﬂymzmwwmmaumﬂuﬂu

P s A A s A J a Aay
ﬂ@ﬂlﬂ@i@ﬂﬂllqﬁﬂ INDHANLEAALUTID NIV UATIDY

Tauers
Y Y
NIVaH ‘L!Nﬂ'l’J‘]JiZﬂWEJ musy
=) a v a ara 4
Sayan IemaaIumtiumng (Miaouland)
A= a a d [ a A (= Y
ﬂmxmsummﬂsnynmmwuﬁ N3.99R31333 NIALITTY 210150NUTnuIvIan

9 o o 4 P ]
HYIYATATIITY AT.FNIN YWUT 219159NU5 113
U |
UnNAneo
v 7

J a 4 @
symau luneiileseon luamiond1033 Wiad Nd:-YAG 1aesoziuadu (1064

o

wlumag) Tdgaimsinngdalondesqanismisianaseunuudesiiu (TEM) 19509
alnInsalalludsniunszare  (EDS)  odaas1hleaaidibamlnInsalall (UV-vis)
T Taglmasud (PL) uazduinaugmanil liihannInsalall (EIS) ewdidy nun
symautluastlesoon ladizlinlndifesiunsnan Tiduriugudnarlszum 26.8
A 1 1 1% adg NN Yo
uTuwes waziiamresiaunasnulszim 2.38 anasoulaa lathoyniau Tunell
wesoon laannTonla liszgnd ¥ luwaduasorindyiaddon luasdnoon lod Tasls
Ysmnaveseynau Tunetiloseon led lulsuaiuandradu ladinsiadnuazinme
yoanszud aAnuaedng uazlszansamlumamlamdsnuuaaiundanuldih aeld
a P Y d‘ o a P Y [ A Aav 4 a
na9e1Madn 1av1nin3oed1a0aaI01NAd N 1ANAIIUIAS 100 HaAIAA/M15 10T UALAT
' P A o A ay A o P s PR 9
wuaduaseiadriaddon ludegedeon leanlioumau Tuneilesoon leasiuaie
Tszaniamlumsulamdsnunaadundanu i idgenineaduaserindyiladdon
TuasFedoonladosrufon numgegavesdsza@ntamlumsutasndenunaaiv
i v Y
wasa i 1.03% mamutuvestszaniamlumaulamdsnuuaaiiundsan il

a A 3 1 v a A -4 < 1
Lﬂﬂ%1ﬂﬂ15L‘Wll%u"’l]ﬁ]\‘]ﬂQWMWHTLLHUﬂigLLﬁIIV\I‘ﬁT HAZHANTIIADUNLLAUCY Llﬁﬂﬂiﬁ!ﬁu31

ad M A A2 a ¢ sa A 2
@LaﬂﬁiﬂuhlaV\Iﬂ13J llﬂ']lfwu"llu@13Jﬂill'lmﬁllﬂqauﬂ’]ﬂu’lii'!ﬂﬂﬂlﬂ@ﬁ@aﬂqcﬂﬂﬂlwumu



Thesis Title Preparation and Characterization of Copper Oxide

Nanoparticles for Fabricating Dye-sensitized Solar

Cells
Author Mrs. Dowprakay Thanoi
Degree Master of Science (Teaching Physics)
Thesis Advisory Committee Dr. Atcharawon Gardchareon Chairperson
Asst. Pro. Dr. Supab Choopun Member
Abstract

CuO nanoparticles (CuO NPs) were prepared by pulsed Nd:YAG (1064 nm) laser
ablation. The CuO NPs were characterized by transmission electron microscopy (TEM), Energy
dispersive spectroscopy (EDS), UV-visible spectrophotometer (UV-vis), photoluminescence
spectroscopy (PL) and electrochemical impedance spectroscopy (EIS). It was found that CuO
NPs were rather spherical shape with diameter about 26.8 nm and has energy gap about 2.38 eV.
The CuO NPs were applied in ZnO dye-sensitized solar cells (DSSCs) by using different amount
of CuO NPs . The photocurrent, photovoltage and power conversion efficiency characteristics for
DSSCs were measured under illumination of simulated sunlight obtained from a solar simulator
with the radiant power of 100 mW/cm’. It was found that ZnO DSSCs with CuO NPs exhibited
higher power conversion efficiency than that without CuO NPs. The optimum power conversion
efficiency of 1.03% was oberved. The increas of power conversion efficiency causes by
increasing of current density moreover the impedance spectra indicated that electron lifetime

increased as the amount of CuO Nps increased.



