= If.J i

R:‘n P al
T isJﬁuJJrn'ﬁﬂ"]m mhﬂl‘.ﬂ.’i\ﬂ i.é"éﬂtlﬂﬂ]”rl"H\; ZnO/PMIMA 61 M‘l uatsilagan; s ?;{ﬁ‘ﬁﬂ

fa‘mf'qm s fin
STUDY GI' OPTICAL PROPERTIES OF - ZnO/PMMA mwz:s IN
APPLICATION OF SOLAR CONCENTRATOR

e 17 23 0?3
UNGTWIWWT  Uannnand
BHEIINT ns;; A0nE

wwItngs wanlm

y o HU»?
Tns e mEniing mnienn misinw s WRA any WA T s
fs:rwﬂ'ﬂ%ﬁ’ﬁrﬂﬁwaﬁmﬁpm
o &
AW TN IRINR T
o = : 2w oF
ﬁm‘aﬂummﬁmﬁmﬂm'asimfmmam'em'mmmmwmmm

‘Umsdinm 2556



msfAnyaNtiAmanaavesldning Zno/PMMA SmSumsi)szgnaldi
d a ¢
gunsalsaeing
STUDY OF OPTICAL PROPERTIES OF ZnO/PMMA FILMS IN

APPLICATION OF SOLAR CONCENTRATOR

WWRAMIANING  Yanawetun
= o =Y d

AU 139900

wsaneds uphu

TnsanuireiidlugiuniisveamsanmmunangasInemansiumia
a aEa  d d
muInanalszgna
AR INENMEn3
o = Y Y o
a1 Al ulagnszaaMIna UNMUNITANANTL U

= =]
Unsdany 2556



STUDY OF OPTICAL PROPERTIES OF ZnO/PMMA FILMS IN

APPLICATION OF SOLAR CONCENTRATOR

MISS NICHAKORN BOONPIPHOBANUN
MISS NAREE BUMROONGCHIT
MISS PIYASIRI KAEOPAN

A SPECIAL PROJECT SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIRMENT FOR THE DEGREE OF BACHELOR OF SCIENCE
IN APPLIED PHYSICS
FACULTY OF SCIENCE
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

ACADEMIC YEAR 2013



Hdelasanuiiiay  msfnurauiinauaavesilduuis ZnoPMMA dmsuns
Uszgnd ldnuginsalsmuasending
STUDY OF OPTICAL PROPERTIES OF ZnO/PMMA FILMS IN
APPLICATION OF SOLAR CONCENTRATOR

Yoifnfinm WIEIANINT Yaiaweriug

) a d
HITIUIT RURPRRIGNG

wenteds  udihu

SIELTT Temansvndia

a aya o
MU Wand

¢l w a a
p113875n0 HALATANIOT  NefYaYY

= 4 @ @ waq 9
AugIneImaas anduma lulatwszeomndudqunmisaianszly oydald

= yd 1 5 [ a ] =y = o a o
Insanufimmiiiudmilesmsinymwndngas Inomanstudia cvdniand

Uszgnd Uszdrilnisdnm 2556

AMENITUMITOU awilove
= @ o 2 |
AT.NOHNT Tas gyl AN PRl
a w d = o I
ATWBWIUUN  Tiersng lernu Hosdus é )
¢ S
A3.9111038  ANANITLIIN 25y )
L ~
HALAT.AYTY  AnAmanang Jufen  Aadarmer

a a

< a I3
AUTNTUDIANL INUIFNTNT

aouma TuTagnszaoundudrgunmisaiansaaly



LY e a o o o
ﬂ]%ﬂiﬂi\ﬂ'\ﬂﬁ!ﬂy ﬂ'ﬁﬁfﬁ&lWﬁmﬂﬁﬂ'lﬂlkﬁﬂmﬂﬁwﬁyﬂ"lﬁ ZnO/PMMA fHIUNG

@ a Jd
szynd lnuginsalswudeiing

k]

o

Yoilnfiny w2 g Yyainneriud

= o a dJ
U UIT VIFIIRNA

q

W Tods  udhu

e I anTimNe

= oy a 4
V1IN ana
= =
Umsanun 2556

c’d' V=1 a a
219138M13n1n WALAT.ANIOT  NAAIATITINY
o A
Unfaaae

¥ .
A o b= Qs

a 3 = [ 4
Iﬂ‘NQ'I“LJWLFTHHN']WEIﬂixﬁﬂmﬁﬂﬁﬂf&lWﬁlﬂ‘lﬁllﬂﬂ“l’lNLL’dﬂlmgﬂﬂ‘lalmgﬂ'liL?f’E)iJﬁﬂWW

q

"

= o a d o A o Aa daa 1 9 Y a o J o
ﬁlJ‘fJ\‘]‘Y‘lﬁﬂJ“U’N“INﬂE]'ﬂﬂllﬁh'ﬂ Iﬂﬂﬂﬂﬁll‘lj'lﬁ“ﬁﬁﬂﬂﬂﬂ"l,“l‘iﬂ‘ﬂﬂJﬂ'lﬂliJailu‘UBﬁ“INﬂ@@ﬂLl“]iﬂlmﬂﬂ']ﬂﬂu

= =T A’ 9/ a A ap o - =& Y Y a o o
miﬂmmuﬂamuTﬂﬂ“lﬂfmﬂuﬂm'imaauﬂammuwgumam cmﬂ”mmmﬁluﬂlmmﬂaaﬂ”lﬁm
Aa a ' A ' ' ¥ y
lionTwademaganiunas msaadasouas uaznszuiumstosaais lansivaen lavlya

o g 5 wa = o = o 3/
wnlasiimes Uv/VIS Hapuainianialassadievesilanoieldi ldasaedon Tinsieridae

A A a s & o ad o | Ay a o o - .
WWITDINDUATIEUNTIAGIUUITITEDNCY W‘U'J']wﬁﬁiﬂ'lﬁ“ﬁﬂﬂﬂﬂﬂUI,"HﬂﬂﬂﬂauMﬁﬁlu“]f'Nﬂ"J"llJEJ"l'J

2 ' 1 A 2
Ay 320-390 HWTHL‘MW':T LLﬁ$ﬂﬂﬂﬂﬁﬂﬂllﬁﬂiu%?ﬂﬂ'ﬂhﬂ73ﬂﬁu 350-400 UTI‘ULﬂJﬂﬁ CHINT

A =y )

3 3| a 9/ a d d @ '
ﬂﬂﬂﬁullﬁalwuTutﬂu&ﬂf%ﬁu@’]ﬂﬂ'ﬂ’]ﬂ“'ﬂﬂ‘Uusﬂﬂﬂﬁ’li“ﬁﬂﬂﬂ@ﬂﬂ."ﬁﬂ Nﬁlﬂﬂﬂﬁﬂﬂjiﬂﬂﬂﬂaaﬁl

a

Ao s a ot YY)

o o ay o o [
ueanifingaga 372 wiluwas dmsudauinededenn laanianududy 21w% S iy
= 2 = d = o o 9 1w oA o Yy o
AMsAnEINITEaNan INYRINANUIITIAeen Ty lanua1seduninuasir Iddauuig
A a 4 -di.’ v A g -4 9 3 1= d A w o
EAUTAINAL 1INNTAATIZHMTReIUNTIFEnguaaslmifiundauuelanyuzveaian
Taaaufo 20 = 31.728° FaaaandoantuszuIy (100) aziindue 20 = 34.400° wag 37.212°

AOANADINUTZUI (200) LA (100) MUAIAL

) A oy o = o a o 1 = o
ey :ﬂ'l'iLﬁElllﬁﬂ']WﬂﬁiJiJN Wﬁi]ﬂ?%ﬁ]fﬂﬂ@ﬂﬂulsﬁﬂ AU TIULTIQUIUALEUA



II

Title Study of Optical Properties of ZnO/PMMA Films in Application of

Solar Concentrator

Students Miss Nichakorn ~ Boonpiphobanun
Miss Naree Bumroongchit
Miss Piyasiri Kacopan

Degree Bachelor of Science

Major Program Physics

Academic Year 2013

Advisor Asst. Prof. Dr. Pattareeya Kittidachachan

ABSTRACT

This project aims to explore the optical properties and photodegradation characteristic of
ZnO/PMMA nanocomposite film. The ZnO/PMMA films with different concentration of ZnO
were prepared by spin coat technique. The influence of ZnO concentration on the absorption and
emission spectra and the photo-degradation process were investigated by UV/VIS spectrometer.
The structural properties of the films were examined with an XRD. It was found that the
ZnO/PMMA films absorbed the UV light within the wavelength range of 320-390 nm and
emitted light within the wavelength range of 350-400 nm. The absorbance increased linearly as
Zn0 concentration increased. The photoluminescence spectrum has a single emission peak at 372
nm for film with ZnO concentration of 21wt%. For the photogradation studies, it was found that
irradiation induced degradation of ZnO/PMMA film. The XRD analysis demonstrated that the
prepared ZnO/PMMA film exhibited a dominant peak on 20 = 31.728° corresponding to the
(100) plane of ZnO and other peaks on 20 = 34.400° and 37.212° corresponding to the (200) and

(100) plane respectively.

Keywords: photodegradation, ZnO/PMMA nanocomposite film, photoluminescence
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Properties of wurtzite ZnO

Value

Lattice parameters at 300 K

Density

Stable phase at 300 K

Melting point

Thermal conductivity

Linear expansion coefficient (/C)

Static dielectric constant

Refractive index

Energy gap

Intrinsic carrier concentration

Excition binding energy

Electron effective mass

Electron Hall mobility at 300 K for low n-type
Conductivity

Hall effective mass

Hole Hall mobility at 300 K for low p-type

Conductivity

ay:0.3249 nm
Co:0.52069 nm
a,/C:1.602

(ideal hexagonal structure shoes 1.633)

u: 0.345

5.606 gcm ™3
Wurtzite
1975 °C

0.6,1-1.2
g 2 6.5%10°
8.656

2.008,2.029

3.37 eV, direct
<106 cm ™3

60 meV

0.24

200cm2 V1§71

0.59
5-50m2V-1s1
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2.3 X-ray Diffractrometer XRD
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