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Fast, Zn0 nanorods were siccessfi ly syntesked by smpk evgooratbn
metad ,using singk s contolEbk horeonl the fimae and quark the
w it tecalalst The Zn0 nano powderwas mked wih (0 and 20%) of T,
powder @e ohtratb), ten Zn0 T D, ©hirk filns were syntesied usihg smpk ,
low-cost efficient screen print technique. The thick films were heated at 500 C° for
ore hou ro emove e orgen binderand any mp rites . Thre pepaed thickfins
wer exanned wih X Ray,and FESEM b stdy te stwctralaxd mondobgy of
tre filns,te X 4ay ra kb show tatte filns ae polcrystline w ih shap al
hioh nensiy raks Nl catihghiohcrysalinity of te product.Tre FESEM pEties
show nanorod s whd Eme€rs kss ten 100 nm and severalm £rome€rs n kngh
of ZnN wih T, nanopartc Bs_Zn0 D, device was bu il pby e Bctrod ing te
ik filns.Thke ¥ chaatrikatbn of te filins were std kd ndakand EHE,
ten gdobdetcton paramers were estimakd and #was foind © be effE entad
hohresponse NUV range dekcton.
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NTRODUC TION

e neno sked ZnN0 wih te featrs of e volme © aea ratib hoh

u ey DRt @V ) aosompton, and  bng We-spen hes been wilely used &8

catalyst gas sensor ,active filler for rubber and plastic, UV absorber in
cosmetks an antiv in s agpntin coating[1] ,Zn0 nanopertt ks can be syntesiked
by vamus ggooales nchd ng sobee I processing homogeneau s prec psation
mechental m illihg, m crowave metol , spray pyrolse, temal evgooratn [2]
ax chemalsyntess [3 H owever,Zn0 nanopert ks ae prore  aggregak due
b te by s fae araan hohs face erergy -lhorder mprove te ( BEISDN,
KB recessay © mol Fy te su rface of Zn0 nanoperte Bs_.Some rkseackers have
reveakd severalphyskaland chem talmetods formal #fying te si face of Zn0
nanoparticles. The chemical surface modification, which can be classified as surface
grafting and esterification, is the most promising method because of the strong
covalent bond between the surface modified particles and polymer chains [4].
During te Bsttvo decaes, metalax e semonducors @ 0S) ha a geat
anal ntof atkntion for te rgopiEatons N severalaess st chas med £ald BOSE,
X £ geses sensors and opb-< kctonk ndustes [§ -Recently te N ano-stm ct red
makrieb gaeaed L show higereffEEncy due 1© gain h te ratb of te sl face
D volme ratb ad ter singk crysele Nanostuctre an oter physcal
proertes [6) -Zn0 B ore of te @ 0S) makerek tatplheld agal ok N
¢ Fieentgpkatibns h e bctionk sensors and opb-¢ kctonk deviEes N kesectof
having many avanteees sich & bw cost,havihgagoad e Bcttonk mobilly ,a
showngagoal temaland ( lkemralsebilty [1] -Zn0 B ore of te IK Isemi-
conducors, ithes ad kectwile band gg-@ 3 eV )an exc iatibnene gy @ meV )
[8] ,hes geatatentdn for kseacters beca s of & optkal o rtés whhmde
itinporentmak rial.
Ih aP hotocondu cta/ iy measi kement ae among te mostval ebk €chnmpes ©
expbre te optekcttonk poertes of potconjuctive semEkonducbors.
Photoconductvly 5 defined a5 ebctrzal conductw ity esy Bing from pgob-
nduced eBctwon excuatbns N whih IOt B asored - h semEonducors,
photcondu ctiv iy arees due © dob-eereratbn of e kctton hok paks aEr
cbsomptibn of pghobns whih creases carkr densily and conductivity of
maker|l.A gdobdetcor B a devie tat measires goon fix or opal
power by convertingte energy of te bsored pdobns Nb a meas rebk
form [9] -P hotoconductivily €( ) B an mporentpropery of sem condu cors by
means of whehte condu ctw sy of te sampk chengesdue © nc¥ientral BDN -

Experinent

Thre prepearatibn of Zn0 nanostmct e Bcared o tn asngk sex contolEbE
horeontal the fimae @ cm)wih aqat the & cm) brgad Gm) n
d Emeer.The quart the was ci taxd e tvoends of te the been alkred b be
s bk and fitkd forentty e gss mkt e au ex it te g i e oterend - A
pr metlk Zinc powder @erck)Gemany Q9 9%) Bused & arav makral ¢
gn)ofZinc powder B plkced ncerank boat(x1x10 cm)-The boatwes pkced ak
te centrof te the fimate ,and te SW D, substaks ae positibned down te
steam of te ges fbw b eforr ncrasng €Emeratire The quatk the B p rfed
fron rsival geses using pre Argon for 3 miu ks, ten we mcrease te
temperature inside the furnace to 700 C° with gas mixture (Ar+O,) fbwihgatarak
of €00 ,200 and 00 sccm) wharatb of €0 1)-The fibw of geses was contro Ikd
by two fbw me€rs.l hi coton Be powder Bdeposiked on te s bstaks axd e
walllof e the _Tre fi mace kftocoold own nat rally © colkcte product
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TD, nanopart Bs were syntesked by SobegelI metnd i avanced makral
Eoborabry n P hysks dept, colkege of scence ,A W ustnsriyaeh Unversiy and
exanmed by X Ray d ffracton._-Then d Fferentwe ohtratios were Een for both
ZnM ID2 Q% —10%),€0% —20%).-Then tese ratibs were m ked bgeterinsie
atstthe and ald hgasmallanal ntof Etenoland e mkt e was stined forone
hou ratroom €meratire tendred axd screen prned atd ffe ents bstaks , te
screen printed films were heated in a box furnace at 500C° to remove all organic
makriekb,stdy te D ,~Zn0)tikfins poeries.-Thes mechentalm k hgnot
contans me ingorphese ansformaton by taffecs te proeries of Zn0 filns .-
Tre productscolkctd caefi /A s DR amou ntof PV A was alded © produ ce
te Zn0 P VA pest .The pest Bscreen prinkd in @ cm)squ ae pateEm , &e screen
prts asmpk €chniue © pepare te tirkfins Ths €chniue gies exatan
deswe d mensons for e filn patem wih agool alkesbn betveen te fin and
te s bsttak A nd ten te tickfins a&e dred narten,leakd nabox fi mace
to 500 C° with a rate of 8 C°/min for one hour to remove impurities and the organic
makr|l_Tren te filns were exammned by d FferentdevEes bstdy s swetral
proer@es. .0 hme contcs nerd pDiekd e bcttoie DE metlmasks were febrrakd
by te screen printecnifue u sngsilve rpest as condu ctingmak ral.

Resu s and D EcussDn

Tre pepaed ik fillns were exanied by X Ray d Firaxometr (infkx 1
Rigaku, Jaban) (Cu, ka), and Field Emission Scanning Electron Microscope
@ ®BxhiS-4160) EESEM ). ompamgwih @PED ) cad all te ks ae for
Zn ax T, nooterpeds of mp ritks was gaxeaing-The estinakd crystllie
sie shows tatte crystlliie ske gowth nte d #kecton (00)and Ncreased N te
d #ection (01) ad noteffectd n e d #ection Q02) forboth mk ng ratb - The
otersw ctralpaanetrs were caku el and Ml stakd N €&k @-4) ako from
te XRD patetm itk cka tatte domihak gowbh wer n te d kection C01)
Nl cating preferring gowth abngc-aes n tatd recton _The oterpeas Nl cak
te polcrysaeliny nat e of Zn0 _The crysEllk sie scaku BEd [10 ,11] by te
re Hbn:
D =0.9y/BC0OSO . O

I hik ce Bparame s @and c)were estimakd U singequ atibn €)

dni =a/ 5 - Q)
J4/3(h2 +k2+hk+1737/

§ eca s of te reatteaimentan preparatibn cond mbns te fins U ndergoes stran
ax d sbcatbn N kswctr tese paanetrs weke caku BEd [12] by equ atibns

Qad @ rspectiely.
BCOSO/4 .. ©
5 =1/D? .. @
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Fo r (OXRD patem forZn0 4D, thrkfin _

Tabk )stnct ralparametrs forp re and m ked Zn0 ik filins -

D Crysalit L attEe D & bcatbn M Ero
P BN no. sie) parame€r | Density 6 x 10'° | stwan
nm a(A°), ¢(A°) @e’ M) Ex10°
Zn0
@0 293 236 169
293
Q02) 32295210 1E3 1465
Q1) 21 28 2031 15
Zr0 10%7D,
€0) 283 111 229
D1
Q02) 32295210 158 129
1) DI 15 19
70 20%7TD,
o) 214 229 111
241
Q02) 32295210 129 158
1) 291 196 15
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FO r @Q)FESEM prtrsforZzn0 4D, thrkfins.

Thre el NfOr @), @),gies te H chaatrstis behavDr of te Q-
ZnM HSDdevie N te forwad an rvers bis_Two EgDNS ae recognied ;e
fastore rpesent rcombnatbn cu nent, te fastcl nrentesteblsled when te
concentratibn of te ¢ererakl carer B hAgr ten te NSt carer
concentratbn @), i - @ p>n?),whih ka 1 rcombinatibn process formass bw
gk _The second rgbn athichvoller rpesentd te d ffisbn orbend ng
regbn whihdepend hg on serred resktnce and N @ 0S) case rpesentd te
tnre lihg regbn .From te comparion betveen te €Sl I obtaned foralldevies
Pepared atd Fierentmetods cond #ibn, B rrcogned te vales of te cu nent
mpoved forsmpk evgoratbn metod due Ddecrase N te rSEW iy forn-ye
Zn0 filn ks BB Nan ncease N te e Bcton concentratibn . This ca ses adecrease
in te hok concentratbn and tus arducton N L_The dcally facoralldevies
wer estinakd atte optimum cond Mibns and hes been farnd © be ranging
betveen € 97 36)-
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For 6)exphn te chenge of rsktce afer mnaton © 30 nm Ot
from Xe Empfored second and ten te Igtwas shi ttown O stdy te lecovery
for e fillns pepaed by mking metol wih ( feent TD, ratibs ax
hyl otemalmetod _The resetnce decreases afer il m natbn by 48 % ,56% for
mking ratb 10% and 20% i iatihg tet inceasng T, rab enhace te
response for UV IDtHE B due © te i gress nciease casing nceasing n
gbsorption portion -

The rsponsvily,detctvly and te quantm effrency for all cond #bn werr
caku Bl [1314] acod hg b equatibns G,6,7) esectiely and Mlsakd N
ek Q)

Rx ZI%:] .. 6
D = lT:JAAf . ©)
n=124 2 . O

Tabk @)The Respons v/ ity ,D e ecti/ iy and EffEEncyestimakd atwave Ength
@& 0 nm)Hford iffe rentgore paratibnh cond MbNs -

P reparatbn Respons v iy Detcti ity EffcEncy
¢ ond #bn R D* €m H 24X dHx10" n
10%TD, 0 69 000174
20%TD, 04 61 000160
¢ onclsbn

Zn) Nanorods and egxd were sicecessfi lly syntesied by simpk evgooratibn
metod . The stmctre of Zn0 & farnd © be wu reie hexagonal compared wilh
@PD)cad -Tre mkro stan and d sbcatibn densiy were estinakd and fou nd
vared wilh preparation cond mibns . The ce Bparane s were caku BEd ax foind
muchcbsed withte typralres k_Tre ratb of te orgen binder® te maeral
dfect te atesive of te filn wilh te sibstak A ko, te rak of te heating
EmErat ke contriy €s N mproving te alleson .
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Tre pepaed filins show hioh esponsvily and detctivily h te UV rang &
photdetcor.
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