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ABSTRACT

In this research, p- and n-type intrinsic semiconductor materials CdS, CdTe,
ZnTe and ZnO were successfully synthesized by microwave heating and microwave
generating of plasma for solid-state reaction. These materials were direct energy band
gap which corresponds with visible light then it was important on application in
photovoltaic devices.

Hexagonal cadmium sulfide (CdS) crystals were synthesized from 1:1, 1:2, and
1:3 molar ratios of Cd:S powders by a 900 W microwave plasma. The products

became pure crystals at 1:2 molar ratio of Cd:S for 120 min and 140 min. The phase,



Vi

nanocrystals and its longitudinal optical modes of 1LO and 2L O were detected at 303
and 605 cm™. Photoemission was determined to be 537 nm (2.31 eV), and direct
energy gap to be 2.47 eV for 120 min, and 2.36 eV for 140 min.

Cubic CdTe nanostructures were synthesized from 1:1 molar ratios of Cd:Te by a
900 W microwave plasma for 10, 20 and 30 min. The direct energy gaps were
determined to be 1.80 — 1.65 eV which it found that exhibit a pronounced blue-shift as
comparable to those of the bulk counterparts.

Cubic ZnTe nanostructures were synthesized from 1:1 molar ratios of Zn:Te by a
600 and 900 W microwave plasma for 30 min. Their green emissions were detected at
563 nm (2.204 eV) using luminescence spectrophotometry.

In addition, the nanocomposited electrolyte of quasi-solid-state ZnO DSSCs with
increasing of weight percent of CdTe or ZnTe nanostructure powder which synthesis
by microwave plasma technique are correlated with the increase in the V., Js, ff and
the solar conversion efficiency (#) of this device. Optimal DSSCs performance was
observed at electrolyte 0.10wt% of CdTe-GPE and 0.20wt% of ZnTe-GPE with a
maximum photoelectric energy conversion efficiency of 0.093% and 0.318%,

respectively.



vii

A

d' a a d [ =1 a J = 4
¥BITINIHNUD MIMIBNHULANIZVWAATIULALFINTIA TAD 1Ua
A o 4 a
Taseadraun Tundunsizi lasmaia luTasnvwarein

o (% 4 a Jd a ay
’tfﬂ‘l"iiUL%ﬁﬁLLﬁQﬂTﬂﬂEl%uﬂﬁﬂ’é)ilhl’sllﬁﬂ
= v Jdo
NIVEH w1e Jadse win Tue
Y 4

USyan Mmnmaasqu U Wand)

A= a a J
ﬂmzﬂ‘iﬁﬂﬂ1’iﬂﬂ’iﬂﬂ13ﬂﬂ]uwuﬁ

< I (= o

f. AT, AUBY NOUAY @Wﬁﬂﬂﬂﬁﬂ‘]ﬂﬁﬁﬂ
= S (=R 1

IA. AT, FIITTINU YYYITIU @1%1‘58‘1/11J3ﬂ‘]eﬂi"]31
v s (= '

WFl. AT. QﬂTW PWUD ’t']"lmifmﬂﬁﬂ‘kﬂiﬁu

% )
UNnnaed

9

aw Y o @ 4 & o o a £ a a 3
QTu'Jﬁ]fJﬁ ]lﬂ 1ﬂ'lﬁffNLﬂ513Wﬁ15ﬁﬂ§]3u’]ﬂ5q%ﬁ“}5uﬂﬁllag%uﬂlflu (CdS, CdTe, ZnTe

aaa I

9 a = X o o AYY
uaz ZnO) MnUfnservesveda aremailna lulasndwarain deensnedaninlaninms

o 7 == o a &£ A 4 ] 1 o Y o
FUAs eI ua s NHLOUNS I UFHALUUATIFINANUNINVDIFDIINNAINUFDAAADIND
d‘ [ 091’ £ o o 1 dyd = o w 1 ’q Y o o [
ANNENAAULEY  AarumnIndniunativslianudagaenslszgnaldluginsaidmsy
{ o I o
malasundanuuaalifiiundaann i
£ o o A 9 9 [ o"dg‘ Y @ 1
a3l cdS ATiTasead1auy hexagonal lagnduniiziaiudiednsidiues
o 1 I o w { v
S Tuasenang cd:s wlul:, 1:2 uaz 1:3 Taeld lulasndnaraundleiidensn 900 Sad
1 { o 1 3
wun Noasa 12 Tasldarsnlumslianufeunnlulasnrwaramdly 120 uay
=~ a o P Yy a Q‘ 9 9 A a 4 o
140 Wit waaswnn laianuusgnigelamlauuyulnssad iy uaziielnsizimsdu
kY A 1 =\ o v o A £ A -1
aansessuadnlasalal wun Blvuamsduainend suAUNKIean 303 cm’ uag
v ] v 1
fuAUNT0IN 605 cm' wonNiudsldasrnumsTewasgegansIiuANNEINAY 537
A A A o ] o a1 & A 9
nm (2.31 eV) oW aMIgANAUIEINDNFeITINAINUTAuTY 2.47 eV 1o lHa13aw

a aaa i< ~ A 9 a aaa 1< ~
ﬂlﬂﬂﬂ"lilﬂﬂﬂ;]ﬂiﬂ']!ﬂﬂ 120 U iag 2.36 eV !N@iﬂﬂﬁaTiﬂﬂJ‘Uﬂﬂﬂ'ﬁLﬂﬂﬂaﬂiﬂﬂﬂu140 HIN



viii

s @ 0'9; [ 1 o
Tassardraun Tunuugnuenues CdTe gndunsIzHIudedaIduveId1uIulng

v
o w =

sernIn Cd:Te Wu 1:1 Taeldlulasnnwaraudlrosidensi 900 Saa ldaismaens

a Aaaa I 1 o o [} 1 Y] a
madgnseutly 10, 20 wag 30 WIH WU AIANNTFOIININAINUTHANUDATITIA10Y
1 =& A a3 [ . A = ~ 9 v

3TN 1.80 — 1.65 eV Faazianluanbale blue-shift tionlSsuen Iasaairauvuiian
J Y] 4 [} [ )
TaseadonTunuugmeives  ZnTe  gndunsizialedasidvvessuivlva
1 I~ o w o
521 Zn:Te 1Wu 1:1 TagldluTasnwwaraudieigs 600 uaz 900 Jad 1¥a15uv04
a Aaaa I = 1 Aa o saY ¥ 3 A A ] a A
msnaldnsently 30 1A wun waaduan lansdesnsdiimaFowdannga lugediien
~ o ] d' I
NA WM UIUDIANNENIAAUIY 563 nm (2.204 V)
qul ) v adg 4 a 4 Aa J a ay
wonmin  dwmsudianlag lanuuuin Tuasy Indavedaauaio1nadyiaddon
Ao o Y A d A g = ! A 2 el o
Twaand zno HmrhnduInlad@nIasatl wud mauauvealosiFud lasimiinuos
A Y} £ o Y S A o
Wa CdTe %30 ZnTe wuialaseadnulugaduasizvidiromaiialylasnnwaiaun Niun
adg 4 ~ v o I Y] A 421 1 ]
waruludidn Ins ladguuuma Januduwus lasasanumsivauvea useduliivuesas
a ] [ = 4 Aa A ~
ala (V) .anunuuivveanseudanns () |, Aawlnees () tazlsza@niammsnlasu
@ A Jd o s A ¢ a 4
wasnuuaseriadiundenu il (1) veuwaduasoradwiiaddonluas Taoioway
A J 3 o 3‘ @ ad J Y1 Aa A 4
CdTe 0 0.10 wosiwua lagriminasluddnIns lavuvuma alialszansinmvouyag
A Jd a ay A -4 A 3
uevoadriaddon luasgegai 0.093 nlosisua nazynway ZnTe i 0.20 1Wosidud Iag
g} @ adg 4 Y a a 4 a J =
hmiinaslud@nIns ladguuuma  agliadszansmmveasaduasonaduuvadon luaq

= 73 o
gagai 0.318 wlesidua



