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Solvant : Isopropanol Précurseur Copper I1 Stabilisateur :
CHsCH(OH)CH; +| Acetate monhyrate T | Monoéthanolamune (MEA) CoH:NO
C4H3CU05

Source de dopage :
Acétate de Zinc dihydraté
Zn(CH3CO0);-2H,0

Rapport molaire

Agitation magnétique MEA/CUO (CuO+Zn)

60°C, 120min
1.0

Solution claires et homogeénes

Spin-Caoting (2500-3000tr/min)
Séchage (250°C,10min)

Répétition

Substrat verre

Couches Minces

Recuit (450°C,60min)

Films Minces de CuO non dopé

Films Minces de CuO dopé (1,6%,
3,1%mol Zn)

iy pakaall g azkall & CUO (o) dasS) (o A8 ) Apdd ] jpadaatd Jaladia 11 111 JS&I)
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Reference code: 01-080-1916
Compound name: Copper Oxide , ICSD name: Copper Oxide
Empirical formula: CuO, Chemical formula: CuO

Crystallographic parameters

Crystal system: Monoclinic
Space group: Cc
Space group number: 9
a (A): 4.6927
b (R): 3.4283
c (R): 5.1370
Alpha (°): 90.0000
Beta (°): 99.5460
Gamma (°): 90.0000
Peak list
No. h k 1 d [A] 2Thetaldeg] I [%]
1 1 1 0 2.75473 32.476 7.2
2 -1 1 1 2.52703 35.495 95.5
3 1 1 1 2.32563 38.686 100.0
4 2 0 0 2.31386 38.891 28.6
5 -1 1 2 1.96363 46.193 2.0
6 -2 0 2 1.86972 48.659 28.0
7 1 1 2 1.77909 51.313 1.3
8 0 2 0 1.71415 53.407 9.6
9 0 2 1 1.62371 56.642 0.8
10 2 0 2 1.58265 58.250 13.5
11 -1 1 3 1.50750 61.458 18.2
12 0 2 2 1.41962 65.723 13.4
13 -3 1 1 1.41160 66.144 13.5
14 1 1 3 1.38023 67.848 8.4
15 2 2 0 1.37737 68.008 14.6
16 -2 2 1 1.36363 68.789 0.4
17 -3 1 2 1.31726 71.574 0.3
18 3 1 1 1.30550 72.320 5.9
19 2 2 1 1.29709 72.864 0.3
20 0 0 4 1.26647 74.923 5.0
21 -2 2 2 1.26351 75.129 7.6
22 0 2 3 1.20296 79.634 0.2
23 -2 0 4 1.19775 80.050 1.8
24 -3 1 3 1.17145 82.228 3.9
25 2 2 2 1.16282 82.973 3.4
26 3 1 2 1.15693 83.490 3.2
27 -4 0 2 1.12523 86.404 1.3
28 -2 2 3 1.12301 86.617 0.7
29 1 1 4 1.10985 87.904 0.1
30 -1 3 1 1.09287 89.633 4.4

1T Ll 00SY (0661-005-00) JCPDS A yall 48Ul 1 6, T1T JSII
58



Leidlia g Aam il il SN il

Sl sl sai o i TChiry = 1 SN ¢ TCppqy A A8 pna (S Luadil) olafy) ypaal

Aall CalS 13) Ll ey sl el Jmiall sa (Rkl) saSY) OB TC gy > 1 S 135 o sie )5S

TC uepy et O a3 7 111 JSEN YA e 1214 )5k cilalat) aa 53 Y 4dld 1.0 50.0 G b s
il O 8 e ol Juatall ol sa il g (110) (5 siumall () 5S5 il paend 1,00 (3o SV

22
| -u
204 /k
1,8
_ « TC (110) « TC (-111)
1,6 L TC(111) . TC (-202)
g +TC(202)  TC (-113)
SR » TC (-311) . TC (220
1,2
1,0 4 — e
0,8 - X
 -——
| ——
0,6 T T T T T
CuO-Pure CuO-1,6Zn Cu0-3,1Zn

Sl GEA TC ) sl alre il iz 7111 JSA)

PIE) a8 A Gecsb sa el alal 4 sl A%l cul ¢ Clua (4S5 el ) dalaly
Zdhkl Sl.nehkl =ni
HUETEN

(1 =1.5406 A) Uexival) Lyipall 22330 o gl Jshall 11

(hkl) & 5imall 228N 25 4040 520,
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@3al CUO slaill 2V gy, Ay shall il gianall s ALalall 5 4y 5 sl ASLE gl 5 (g ABMall Jass
= 131 201l abeally Jaall

1 1 h? N k%sin*(B) N [>? 2hlcos(B)

dz,,  sin’(B)|a® b2 2 ac

oslaill 2 ST g sl 3 ST e a1 4 yie il Ciliell o) o) anall da e Ol Lyl LSy -
: I (Debye Scherrer i sly Ae A (e clijl) juainy axladll

KA

" BraSindpy
0.9 st ol Sl e B B i
(A =1.5406 &) Aexioal) L) 2233 2 sall Johall 12
(hkD) ¥ &) 23355 10y
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Intensity (a.u)

2Theta (degree)

B il a8V 2 gos St e B el G 18L1T S

skl 2ad) aaall Jas gia g Jaall dgalad 2 5L Al 4, 5Ll A0 <l 5 5111 Jsaal) (o

A8Uaidl 85 s gl el 5 Liadlih s el (880 g1l Jan D G 3 yie 3 alaa¥) 0l iliall Caliaal

all 5138 Ulee (8 Lgle Jianiall adll c sl COOAY) §olaty W Bl aa jall 56,111 JSEN Al

e 0.339% 50.24% 5 0.27% 253 o3 oalaidl) 2SY 4 Ll o) gall 4 ) L) AS08] gl 81 Ay sl

Caliail o lEl dela ) (Sars L Lad 45l AS0aN ol 68 o S CaDA) Jaadl Y LS ¢ i il
b 50 g il (e JSTAG AN UaEY)
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a3 o gia 5 il Calidal Gulaill 2V & Ul o) gall Al 4y 5 oL ASWEN Sl 5 G 25101 Jsaal
(110) s siall 2onily (5 ) gLl anal)

D (mum) | B(°)

30.6236 | 99.546 | 5128 | 5.1370 | 3.42° | 3.4283 |4.68°| 4.6927 | CuO — Pure

285116 | 99.632 5.1623 3.4572 47123 | Cu0 — 1.67n
27.5612 | 99.6623 5.1802 3.4701 47325 | Cu0 — 3.17n
"Ref [1]

sl 2] (e S (MEB) el (35 51V ) Aol 5 el 40l 9 1 1IJSEN Gy

JMA e 5¢(C) Zn (= 3.1% At 5 (b) Zn (30 1.6% sy i3l paing aaladdl 5 ¢(a) ankadll ye
o alaaly Aoy 4 0l aty O LS (S0 IS 4 8 el 2T sy o) ek ) seall
pand) Lemns (o 1 4 ilil) Cilagual) (any Juad o3 4l ) saall sda i LS i gl (Ui
dS e Sl el 3L Galaill aausl aadatl Gaal cale IS0 5 JiSa JS3 (813 93 e Lgadana OIS Laiy
Bopoa s iy S Alaaad 4580 0 (5SS ke CUO 4l Dleapua) aaan 8 i s o (S35 CUO
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s HFW mag ®HV  spotdet WD
» 20.7 pm 10 000 x 5.00 kV 9.0 D 2.4 mm 3.

s HFW  mag &HV spotdet WD pressure
2XJ 20.7 pm 10 000 x 5.00 kV 9.0 ETD 2.2 mm 2.1

L L =
S HFW mag &HV spotdet WD pressure
7% 20.7 pm 10 000 x 5.00 kV 9.0 ETD 3.2 mm 1.48E-3 Pa

e ol sl e JST (MEB) gnlall (s 511 el Ao 53 4 jeaall 4l 29 1] IS
(C) Zn (0 3.1% Ay 5 (b) Zn (= 1.6% Ay i3l painy axdaddl 5 ¢(a) arladll
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4 guall Gaibaddl 4l ja 5111
Afpall dmadid)l s A Akl Qlaill Jleeialy Ca cliell 43l 4l )
dal e Wiliy (abaia¥) Gilhl a5 (e Vsl (Sals i (Spectroscopie UV — Visble)
800nm S 200nm sl Jaall A Al jall a8 Cliall 4 guall (GUaill 6 g8 3yaa3
oalaial) ikl 1-5-111
A il 2nSY a gall Jshall DS aliaia¥) s Gl e pabaiel) Ciuda sy i
A0 8 8 (e 8 LS 800nm Y 200nm (e (& sall Jlaall 8 @l 3L andadll

oail) 3ST e B Galiaial dlley (CUO — Pure) &l peladll s ) i) o2a Cona sl Eua

i, paaal

CuO
Zn-CuO (1.6%)
Zn-CuO (3.1%)

Absorbance (a.u)

i I ! 1 i I ' I N I ! I
300 400 500 600 700 800 900
Wavelength (nm)

il paliaial) Cildl 110, 111JSE)
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(ahv)? = C(hv — E,)
Qi€ (eV) ulissl i hy 5 (eV) @ fsall Gl 35ad Ep iua
6] ZaMal) JYA (e 20ad o abiaia¥) Julase Ll
a = (2.3034/d)

Uv — Visble bk Slea 84l dala (e id 5 pabaia¥) 14 s
18 adaty Glall adll o jall ulas any & ¢(hy) @sisdll A8 AV (hy)? Dhasall Gly s o 128
4733‘9...43\ dw\ 3);5 :Lug Y cbhﬂ\ aaas ‘(ahV)Z =0 adaaill aie u)ﬁ)ﬂ\ dalla J.9a u.u\.md\
3 _laall
2 pall BUaill 3 gad Aad A et Jaa B ddu g jaal) iliall 5 puall (SUail) 3 a8 Aad Cpan 12.111 S
BUaill 5 sad dad 6111 Jsaadl G el adaill e Al Cgaally (aliatia¥) ddls i e
Lew al8 a5 Ll 50 o 2l (380 i) Jan DU g A8l Ol plall Gy 5 ds yaall Clligall 5 gucall

oAl sl

Eg(eV)sall BUaill 5ad @ 6111521

Other Present
2.9 3.43 CuO — Pure
3.31 Cu0 —1.6%Zn
3.41 Cu0 — 3.1%Zn
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Abstract

A CuO/ZnO nanocomposite synthesized using a simple co-deposition process was used to
produce a high-performance optical supercapacitor. The crystalline nature, particles,
composition, chemical state, and optical properties were studied using several devices,
including X-ray diffraction, powder electron scanning device, and UV-visible spectroscopy,
respectively. When analyzing the The structure of pure copper oxide is spherical and its
nanostructure is heterogeneous with sizes falling in the nanometer range. These images also
indicate that some nanoparticles were well separated from each other while most of them were
present in an agglomerated form. In general, doping copper oxide with zinc does not have a
significant effect. In the form of CuO, but variation in the size of CuO nanoparticles was
observed with the formation of spherical and small aggregate nanostructures. These results
showed that pure copper oxide (CuO-Pure) has a lower absorption than zinc-doped copper
oxide. The optical band gap was found for various samples. Band gap change explains the

absorption edge effect of defects resulting from zinc doping.



