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Abstract

This research deals with the study of the structural and optical energy gap of NiO nano films in
thickness 100nm were deposited on a glass substrate using sol-gel spin coating technique . XRD results
indicated that the films are polycrystalline and have cubic structure with a preferred orientation along
(111) . The average grain sizes of the crystallites estimated form XRD data was found to lie in the
range of 19.11-23.05 nm. Data of AFM indicate that the surface of films is smooth . The optical
transmittance value of nano NiO film reaches to 94% in the VIS and NIR regions, while it is value of
films deposited with 0.1mol%Cu reaches to (92)% which is important for its applications as window
layers in solar cells .The values of optical energy gap of NiO and Cu doping by 0.01,0.05, 0.1mol%
were equal to 3.73 and (3.61,3.49,3.42eV) respectively.

Keywords : NiO:Cu, nano films, Sol-Gel method.
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il daadl 2
LESY) juasi 1-2

lailly Hyphally Bphall e JSal 3l Fadel il (gl Jobaal) dinh Cuessi
ai)g NiCly(6H,0) slall pwlan JSall ayelS Jlaa md (0.01,0.05,0.1mol%) ddsall ol
O 100mL & aslily J<all 00l =le (30 9.5 Oy 335 -(0.4M) 2)¥se 237.69g/mol  S3all
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Rank NiCl, (6H,0) 0.4M (ml) | CuCl, 0.01M NiO:Cu mol%
(mi)
1 5 0.02 0.01
2 5 0.1 0.05
3 5 0.2 0.1
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Ni Cl,6H,0 + CuCl, + Ethanol + glycerene
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. (Emmett et.al 1967) ,sé aDle sladiuls (D) sl aaall Jans Glia (Ka
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Aoaglll NiO:Cu 452V dnud) 423 2l -1-3

5 (111) aedlly @l clulKail calangl gsilill NIO cliad ddl 2aY) gn Cada (2) JSaI jekay
Sl mslandl o Al clilad) a8 oy Ml Ao (43.23%)5 (37.43°) 260 Wyl xie (200)
ek sl NIO eliae gai ¢ -(0.2091 nmy 0.2400 nm) & 35Sl L3l il ALlaally dig
33l Bala Aad aa bl e Adle An )y ek Lul&aV) i oy (Polycrystalling) <l sl axeia (<5
(s -(Hao-Long 2006); (Scoffen ef.al/ 2009) aale Eipmy il aa i 13a5 (111) alasl
oSe S 5 elaall o) St @l (card  04-0835)ASTM il Jsas pe D 4 33lie
JCPDS auuldll daidll ) dysbue Ly a5 0.4171nM (gols cuilSy (@) audll culh il SIS
(2) Y1 el . (0.11 %) Lylote Uad Gus 3505 xa (Anwer et.a/, 2015) (0 . 4176 nm)
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couladlls 4 pdially 4 gdial) ENIO A0dY Ayl pailadl) :(2) Jgsa

Sample Grain size Dislocation crystallites per unit area
(nm) density (8) (N) x 10°  (nm™)
x10™(line/cm?)

NiO 19.21 2.70985 1.4106455
NiO:0.01mol% Cu 21.9 2.085027 9.520673
NiO:0.05mol% Cu 26.21 1.45568 5.553911
NiO:0.1mol% Cu 23.05 1.882166 8.165583

(AFM) 4,3 (ol jgaa2-1-3

Alse uay (eladlls dpdadl NIO duiely gelll NIO clie <l 3desgh (asd o
& 100nm s clews 289K 3jha Aapy dalay 2el@ e Ayl ,(0.01,0.05,0.1)mol%
G (B LieY) mohaul jea Jie @A) (3) KA e e o (AFM) M) sl jeae Jlexinly
O5Se Aae iy Auilaie Ll ol 3u3eY1 o), 530 108 a0 550 da) (3D) aled DG 3, (2D)
Adlatll e Jy lee csiilly ciliminl) (e AdlA AeSae 00 cldy Laliiie Zshl) cilal) aysh L
Cud 330) ae SLE ks A gndall ke Zilal mlaul) Apdd o) Baclall ae Aade V) salal Baa
Galdl el deag 0 ol we G a5 (3) Jsaadl B e g culadll Al b Cul
A0l 095 Alls iy Lee ulaill 36Y) Sl Cral 5 I Gl (g3 385 ,((Gupta ef.al 2014
sl
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NiO Pure 3D

NiO:0.01mol% Cu 3D
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ol &y pially A piiall b Ay sill) NIO Ao Ayl (ol sgana gl £(3) s

mol% of Cu Roughness Root mean Ten point height
average S, (hm) | square Sy (nm) Sz (nm)
0 5.24 6.06 23.9
0.01 4.47 5.1 20.8
0.05 9.87 11.3 65.3
0.1 10.7 14 30.2

4 pad) pailadl) (ars.4

Lo 1-4

idge iy Gelaill Apdall Hafe¥l gl N0 cliad Ll cab (4) JSE) o
Odihie 3N el (300-800 NM) dasdl JIbY) 3% Gea (0,0.01,0.05,0.1)mol%
Lyt e alie (S0 20 Led 2a5 Cum 360NM (e JBY) 808l dunsall JIska¥1 2ie I (i50die
ias da panse Bpilae VU Gl selay 3 Aeja Aajs J) I clld Ghays asall okl sab) g
1335 360NM (e SSY) s Al Aabial Lol Akidl ol b Aate U Al ApalsiaV) e o AL
ciat Aalaial) N ey Adyall Ailaiall (e (94%) N Jemin€ lake <y 058 sLiall Bl ()
Ofnll) (e 220 il Gs b Aneadll LAY Cliuls 3 50 Apeal 3 Anal) 53 Aa gl elpenl
ooy Lyl Alilan Juuant Ainpay jumna (gl ey g5l aws slie sl o NIO (Sl g
.(Nibras  2010) (Ahmed 2014) la) Gkl e

oaidy @by Al WAL Biadll el sk o damy sl o 88D s ) a4
Faaldll e Aaill) Aall (ol Al 5ol ma ssuall Jeliiy 3l Lo leia e sae (e Aailill il
Sas eseall Adlall Bl (Si) 0sSlal) daliy cDlasall sl o) Suct Cua salall pead
O 53y S e sliae SRl sl (S Lo JB ) IS ggel) ZanlSad) (pa Julil
2 A e 2y 535 10% Jier 5Ledll B o iy Gun Tpnsadl) A0 56U (ppuand L) aal
NIO (il (go Jani ledle llas ) ol dlbs e 31y ,35-45% aadl) 203l LSl il
(Kwok 1995) el 2l 50U Gauail ulSed alias DS (g5l clans slie sl e jasdll
Cusil) e (92%) ) Jaid i) a8 Lo ol 388 35S al) Al pal) Canaills Culailly sl e L
) aliie oyl 138 Al ehyeall cins Riaiall I jaindis 3 el Aidaiall paca 0.1MOI% Faussy
Amit Kumar  (Ghamdi et.al 2009) ddlall liuhal 00l ad milis 8 maly 358 ae Al Caga
il Laaiage Cligine 06 N Ay (ghan B upill s 3al) ae Al a8 Glais ) -(2008)
Topad) Bl Bpnd af Gl manly s Apalaiad) 5ol U ap Al AUl sead Jaly (uladl
35 A0l Cila b ciliaial) Qi) o (Anwer et.al 2015) da pamsall 55lall Gy 5N VD
and) 138 b 5adieal) Aisylally Fasspal) Zpde V) cladl el il
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G 13 ol (4.4) 2l 5 Gl Cpatians S Apucl) 38U 55md 3 (it ik 13 g Cassiil) Fanss 5005
add gy 320NM asall Jshll aa il eday JSEN (e - (Weiliu ef.a/ 2011) aals Eisas pe
Aaalaial) o ol Gl Gl (e Aidaiall Gl AuieDU A0 Gsi G el 120y aliaial
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e G 1y (3.5-3.9eV) Al sae B gyl IS dlay & gl ABla 5Ly ae Laoys oy
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Eg™™ dipaul) 43U 5508 4-4
Sl Jnid) e (Geleall) asiiosdll giall 20 (g Anpansall 3pilaall AN 3pnd dad e Jsanll &
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