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Synthesis or nanocrystalline PbS for promh.ing solar cells I 

using microwave-assisted chemical bath deposition j 
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Abstract 

Lc-..ld sulif.:d {PbS, I N.11'1l' ( ul:-e'> lo,l\'tt l:l~t!r :~uu:~:~srnlly tl .. r~~~''"'' owo glass substrate 
, .,a llio;t\1"<1l~C a.u ~~k:d l'bem1c,1l 1:\111- l~P"''h••·• :~:hnttjtlf Morphological. 
sttua;t>JJ:»I .;.-,4 ~phc~l .1n!lly! i.i r-:"~<.led t.ltc1l b.gll qu . ,ll!~ n••r.l''r)'1tal!tr.~ PbS V..~H. 
obtairn.....t. •J..1•r.J 1'\tCK>\U\'t-lSS~:N cbmlt~"fl =;1,'1. 4c'pottt1100 ccd.r.411o:". Optie.:si 
, tud;;:s inda.;akdlt..M ·.ht mtfJ) bud pp las 'ar,ntln.r.tfy iW't~td for 1h.:" prep_:.,~ 
Pb.~ 1110 filmt. d..: to ch: cor.ri.:...-m..u dlttl A prom111.a' rax.:ri!l for ;oW c.:l 
applk~~ uli:ij""""" c.»t f~3 mcd...~ on a r,:;.:,o,:~· UsY.I tkpas.~ tillli: 
wa:> iatr\'IIJ.i,.:d. 

I Obj~c!!ves/ Motiv1t1ons I 
The study • lms to: 

I. Syulhll•• u\ 1 .111\I,.•,YSLd lut.: I' h.'> ""' a p11>111hU' s Wll•l d..loo fo:-: ptn•l•l \'l>l ta..~ 
11pplkttlic.111 ~. 

2. l't\lliu.v.: 111,1!1! \ jiLIIII )' 11 -ll!m:~"ysl;ll!lll!: I'"'S w ;1 ~lo1h1JI ~· l<l !l>ll ilo.tj'\l!li .lllo!l 1 111~. 

l ~iru~ tho: uto: o( n~lcrotva\·C 9S a h~i.~ soLm i:.X 01¢ pr:p.lrUi\lll\lfl'lr..l-basc.:l 
r11a;.tnah .-. "'''"' .,;1"'1 U,.'1rn'\.ld'., 
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i.n:('t'C$1 for pbcxovo:~lc (PVl tolt.r «l('t~y 
c ...... ~cWQu a~> tlio:y diu J lll'llll b tit.:- " II<. :a . .l" 
"' l'lt !'lJI:u· s~t·wr, 'l>ln~h is 1'<!1 Jt-•••rtoed 
b'r ,..,rn,.{'tll.,. 1"('\1 PV lll!llrn.,l< The 11s~: t'f 
su..:-h t.ho•toQu iu f.:lit . .:On.h.l.!l-.>< :c.ui:iz:Q 
l!Obr-l.l.l•llltl""ll "M; "'"'<ilal-1 of w .. .. "1St 
Jkl.ice «ni:"'.,..kln'- snl '!nal <p:n,. 
~. •bc:t r:.y abo k' ·mm ft. lR 
ud J~CU..Ck t\11() plo.'IC.r...t..:1t'-"IU .. Cb..'tLt-i. 
~. 41.pt'"""-"' (t IIUJ -~ ..- peunm~ 
b.\.-Jirllo,tl.lf 1'1111 fii'Uitl;o,#'- h~!'-'J"II"-lU'- ;t,J 
lu~h ~.;•~;~Hy t>t...;, tl\m lil.nu Ill :t )sa Wtnpl¢ 

<:r~t<l l!"'rd\·(' fllclhod. Ho,•C'<C>!. PbS 
"b·,• J'Nt!J!OL'«! uaiu" C.~IJ ICl!"i" ' J 
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Methodotorv 

lhc h1111 h ~.llf:<l frl'ln i-..si.'lc- 1be 
·~•;aJ.:.:rwl "-" ~'•• <:M\'fl'tMIIl T>Cflod~ 
..,.k.,~J ... t-eal u,,.,..., hwnrrl "I Th'l' iir(l-1 
liUr .. ~ f'or ..... n'! The r.w'iil.·i.)n ~i 

tUaena.. r ...... .,. • , ~- """' RIIIC".m tn:~ 
..,..,...""' .. ,· ~ ......... ""'i> ·~ ~_..,.,.,-n.,-.1. 

1\.~l:..lll.l)l>lliJ..nO PI\~ .... 1:'1\: .IC!"I~!b:..l ~>n.1> MKTilo'ttlrl~ tl.l\11 .. t .llo> 111 -""11'~1.,.; •• \ql~>.l,._ 

,._;,luhl•llll v~ )(11(1 "h'"'" Ph1,'10)) :1n1i thime1 I S('~'IIIl)1 1 """' 11~rl1 n<: <,{)UI't'l'<: ••f(Ph-"') 
smot ,,, 11.1 1S;..) iOI\~, rt'!il'«l'v<-ly l\tTJOt''liwn <~~rl llto ( NII1( 1-i1(00J w,u ~.d<l~d as$. 
bt1IH:r ,.nlulnJII lO WllQ'Ol lht' rt'~¢1lse ofi«:~s ru~d lo !ISHllt' ~l('ol., d~I"'tl ~ioo rm-.: (3). pH cf 
d~ lin;•l suluhvtt .,. :1~ tb.ed tl 12: b~· nddir.J;!, 0 5 M t odit' Ill b)JI'l)xid~ (Na.OIH ll()l\lliou . 

'lbC ci('Mll'(l l(l,l:lllf,lt..-. WCIC illl.l~rS>.'>d \'('1\i~iiJ>· iusid~ (()!,) til ) b .'.ll. .. •h-, ~!!kCI!. WO:X 

.,.t-, ,m.,.j u"tll!~k,l UIL ,t.ktV.,.·9~~ <)\·Co (1110 "C fot 2Q u1 ll Muwr He: ol:.rk ppy wi 1\ 
lu~:olll>· odl!('trrl 11'1!:-i .1.1 • I • -~ t() ~Lt.:- ,.Jb~:aat~s .. ~ .. x '*'W111.:~ M .. rrho)lo.,;k.•l <m:e11,1ml 
and up' .. ~o: \)rnr..-rtut!l 1 .~ lit ... tkp.~sa:ed :llll fl.•••~ v.u~~: .. , ,,,, ...... ;,!~ "~1.1 ~l'l1'¢!'1ian 

'iOr.&ll.' ck(rr~ r.~ru....:~'V!- (t-t!>t:\t; -··· .: ... --~ dll'fW"h-f x.,r.o, 1J'I"Ck'()S;.;~ 
(ffiXi t:..u.l..:~ tli,-.t> rr;oll..Loet >..·ray \:dlr.-.;t:tv~ (IIR-XRnJ. .--wi HV "''~~~>-l'•.:tR 
~,....,: ac,wl'\:kw-;"''lrcro~~re,~ lrur.JIA>"'~rr. ~~,.,....,,,.., _ _ __j 
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