dyblyolldeololl-d il d s -dralollg dygy il Sluwlyatl dloo
p 2023 Jolyi- elyjuddl pgle - LUl alaadl - ggpuirallg 5Ll saall
] doi.org/10.52866/esj.2023.02.22.07 ]

e I 4y ualg s il pailasdl Gle pguiod Ul anuSgly cuyguliil 45U
SJlJl Gilasdl JU I duidi pladiwl spdonll Ayl yulbil auusgi

2Ule srew sae , 's9l) g0 Sac
Qlyell,cy i deob.aopall oglel) dyll ads e judll oo -1
@yl .cyysi deolb aopanll pglol dyll aus .U juall awd -2
JoUl CoWl pius o &lwy go Jiluo dol
E-mail1 : odaiomosa@gmail.com . E-mail2 : huda.wahbi@tu.edu.iq
NS

mj_wlbw\(CuO)uubJ\m‘j\MY@I,AJ\}MASJJ\J@L&\M‘)JV_:M\‘ML}
X 2.5)em slagl 3 Lo 3l (s deel 3 Lo B M5 (42)7, 2z 15N 5o 5515 (ALO)) 5l V1 Sk
(50£300)nm d\)) g.,l.q.wa} (450)C° > gdme ool gs'*“ﬁ d>ln o)\j) i3 e (2.1-1)mm dlo.waj 2.5
NI s o o8 Ol ped Al Csedl L;uj_@.b\w L;)\J_;-\‘;;M\wrﬂ \mb

JJJ...Ag,_JSJ.’u‘:g,_’lst_r-‘)ojwuuWY\@&WbéJW‘v&|V_gQWL¢(XRD)W‘
83155 (AFM) Dlo g eSS ey s . (111) wla oL£L 5 (Monoclinic) JdI g3 C).J! BTy nil

L2V a5 el 3315 o (RMS) g 31 50 Tt el 16 it S o IS o3
(UV-VIS) i M - Md)_d\u_w\ﬂuwf\mbmja.ﬂuuwl 3 e (S 5 el
o L Bl colSG 4 paldl dlall 8 b Ll o sl cnd 3851501 s dno LVl 08 (35015
JA)(4)/AMJ|M6AL€A:«JJ_~44—| 54 el 8l pmd) ded 31 colS s o sl s G351 )
[(2.3)ev 3 gdw

c(:_}_:’l‘ﬁﬂ S gl bl u S ‘L§)\J-‘l"‘ L}JL:«.:Q\ oo A dad i) il oo ST
L aSlat LS 5 paslar

Effect of doping with aluminum oxide on the structural
and optical properties of thin copper oxide films prepared
using the thermal chemical spraying technique.
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Abstract :

In this research, the structural and optical properties of pure copper oxide (CuO) films doped
with aluminum oxide (AlI203) were studied at different molar concentrations (2,4)%, deposited
on a substrate of glass with dimensions of (2.5 x 2.5)cm and a thickness of (1-1.2)mm at Select-
ed temperature, which was within the range of (450) C° and a thickness of about (300 + 50)
nm using the thermal chemical spraying technique. The results of the research showed, for the
X-ray diffraction technique (XRD), a decrease in the crystalline size values for all the prepared
films, and that they had a polycrystalline structure, monoclinic type, and a prevalent direction
(117). The results of the (AFM) tests also showed an increase in the values of each of the average
surface roughness and the root mean square (RMS) with an increase in the doping ratios for all
prepared films. The results of optical tests using ultraviolet-visible spectroscopy (UV-VIS) also
showed an increase in the absorbance values with the increase in the doping ratios. The optical
energy gap was decreasing in value with the increase in the doping ratios. The lowest value for
the optical energy gap was obtained at the ratio (4)% which is around (2.3)ev.

Key words: Thin films, CSP, Copper oxide, Aluminum oxide, Structural properties, Optical
properties.
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