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Abstract

The biological approach to the synthesis of metal nanoparticles is
the most interesting direction in nanoscience today Where a wide field
of research is done, which is environmentally friendly and less costly
methods .

In the current study, copper oxide nanoparticles CUONPs were
prepared using pomegranate peel extract P.grantum .Lat a
concentration 0.25M and at different times(2h/4h/6h/8h),Where it was
detected CuONPs by infrared spectroscopy (FTIR ) and infrared
diffraction measurements rays-X ( DRX)

Where it give results FTIR peak absorption in the limits[400-
600cm-1]



While that DRX showed that the copper oxide nanoparticles have
a monoclinic crystalline shape.Where we found that the sample B has
the best regular crystalline structure and its granular size is estimated
at 21.81 NM and the largest yield compared to other samples, and the
results of the biological activity provided medium activity towards the
two strains E.coli and P.aerogenosa.

From the results obtained, we conclude that the sample B, It was
the best compared to other samples, so we see the appropriate time for
synthesis is at 4hours.

Key words :Copper nanoparticles oxide, Pomegranate peel
extract , bacterial strains ,DRX .
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Caractéristiques Valeur
Paramétre de maille a=4.68A b=3.42A c=5.13A

Distance interatomique Cu-O 1.95A

Distance interatomique O-O 2.62 A
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Distance interatomicque Cu-Cu 2 .90A
Masse molaire 79 .55g/mol
Densité volumique 6 .49 /cm®
Température de fusion 1330 °C
Large de bande interdite 1.2ev
Apparence solide Noir
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copper (I) oxide
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.Cu20  Jadt skl ailasdl: (3. 11) Jsaal

Propriété Valeur
Paramétre de maille a=4.2696 A
Distance interatomique Cu-O 1.84 A
Distance interatomique O-O 3.68 A
Distance interatomique Cu-Cu 3.01A
Masse molaire 143 .09 g /mol
Densité volumique 5.7409 -6.140 g /cm®
Température de fusion 1232 °C
Température d’ ébullition 1800 °C
Large de bande interdite 2 .137 Ev
Apparence solide Rouge-brun
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A: Copper Oxide
Tenorite (100.0 %)
Formula sum

Entry number
Figure-of-Merit (FoM)
Total number of peaks
Peaks in range
Peaks matched
Intensity scale factor
Space group

Crystal system

Unit cell

e

Meas. density

Calc. density
Reference

No.  2theta []

1 17.64
2 2217
3 25.62
4 26.41
5 32.50
6 35.54
7 38.78
8 48.83
9 51.49
10 53.56
1 58.31
12 60.32
13 61.61
14 65.70
15 68.08
16 69.83

d [A]
50267
40103
34771
33754
27551
25263
2.3224
1.8653
1.7749
1.7110
15825
15344
1.5054
14212
1.3773
1.3469

cuo
96-721-2243

0.853492

84

45

30

0.44

c12c1

monoclinic

a=4.6837 A b= 34226 A c= 5.1288 A p= 99.540°

5.14

6.450 glen?®

6.516 glem?

Volanti Diogo P., Oflandi Marcelo O., Andrés Juan, Longo Elson, "Efficient microwave-assisted hydrothermal
synthesis of CuO seaurchin-like architectures via a mesoscale self-assembly”, 8-15 (1970)

Peak List

o FWHM Matched
18.87 0.6000
13.85 0.2000
15.81 0.2000
11.29 0.2000
55.62 0.2000

906.13 0.2000
1000.00 0.4000
22577 0.4000
26.25 0.2000
74.43 0.4000
142.41 0.2000
21.76 0.4000
193.26 0.4000
22364 0.4000
182.04 0.6000
28.36 0.6000
0.4000
0.4000

P> PrFr PrrFrrrE
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A: Copper Oxide
Tenorite (100.0 %)
Formula sum

Entry number
Figure-of-Merit (FoM)
Total number of peaks

Peaks in range
Peaks matched
Intensity scale factor
Space group
Crystal system
Unit cell
e
Meas. density
Calc. density
Reference
No.  2theta [] d [4]
1 16.23 54603
2 17.45 5.0810
3 32.54 27520
4 35.62 2.5205
5 38.84 23188
6 4251 2.1266
7 48.89 1.8631
8 49.95 1.8259
9 53.54 17117
10 58.38 1.5808
" 60.32 1.5344
12 61.69 1.5037
13 62.81 1.4794
14 66.27 1.4103
15 68.16 1.3758
16 72.44 1.3047
17 75.25 1.2628

CuO

96-721-2243

0.850511

84

46

32

0.54

C12/c1

monoclinic

a=46837 Ab=34226A c=51288 Ap=99.540°

514

6.450 g/cm®

6.516 g/cm®

Volanti Diogo P., Orlandi Marcelo O., Andrés Juan, Longo Elson, "Efficient microwave-assisted hydrothermal
synthesis of CuO seaurchin-like architectures via a mesoscale self-assembly”, 8-15 (1970)

Peak List
"o FWHM Matched
21.01 0.4000
5177 0.6000
62.20 0.4000 A
870.62 0.4000 A
1000.00 0.4000 A
39.30 1.2000
24511 0.4000 A
17.81 0.2000
86.65 0.4000 A
9483 0.6000 A
16.57 0.2000
166.75 0.4000 A
19.89 0.2000
147 50 0.6000 A
143.38 0.6000 A
55.12 0.6000 A
89.58 0.6000 A

A: Copper Oxide
Tenarite {100.0 %)
Formula sum

Entry number
Figure-of-Merit (Fol)
Total number of peaks
Peaks in range
Peaks matched
Intensity scale factor
Space group

Crystal system

Unit el

e

Meas. density

Cale. density
Reference

CuO

06-721-2243

0.845750

24

46

20

0.5

C12ec1

monoclinic

3= 4.6837 Ab=34226 A c=5.1288 A p=190.540°

5.14

G.450 glem?®

6.5168 glem?®

‘olanti Diego P., Ordandi Marcelo O., Andrés Juan, Longe Elson, "Efficient microwave-assisted hydrothermal
synthesis of Cul seaurchin-like architectures via a mesoscale selff-assembly”, 8-15 (1970)

Peak List
No.  2theta[7] d [A] m FWHM  Matched

1 1185 75043 30.80 0.2000

2 26.43 33724 o178 0.2000

3 3247 27577 80.11 0.2000 A

4 3545 25321 1000.00 0.4000 A

5 37.48 23007 3738 0.2000

[ 3860 23271 02616 0.4000 A

7 40.00 22541 4234 0.4000

] 42.20 21413 70.15 0.4000

o 44 53 20340 106.61 0.5000

10 4873 1.8628 23082 0.4000 A
1 5133 1.7800 4784 0.4000 A
12 53.37 1.7168 141.27 0.8000 A
13 55.67 1.6510 4733 0.2000

14 53.10 15854 142.30 0.4000 A
15 58.71 15438 62.00 0.2000

16 61.53 1.5071 251.91 0.2000 A
17 65.05 14165 208.16 1.0000 A
18 &8.01 13785 263.37 0.4000 A
19 69.50 13510 2285 0.4000
20 7248 13043 167.18 0.2000 A
21 75.21 1.2634 115.20 0.2000 A
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A: Copper Oxide

Tenorite (100.0 %)

Formula sum CuD

Entry number 05-721-2243

Figure-of-Merit (FoM) 0.817733

Total number of peaks 24

Feaks in range 45

Peaks matched A

Intensity scale factor 0.40

Space group C12c1

Crystal system monociinic

Unit cell 5= 48837 Ab=34206 A c=5.1288 A p=00.540"

I 5.14

Meas. density G.450 glem?

Calc. density G.518 glem?

Reference Volanti Diego P, Orlandi Mareelo O., Andrés Juan, Longo Elson, "Efficient microwave-assisted hydrothermal
synthesis of CuD seaurchin-like architectures via a mesoscale self-assembly”, 8-15 (1870)

Peak List

2theta [7] FWHM  Matched

11.85 : ! 0.4000
21.10 . ! 0.4000
22.00 ! ! 0.4000
23.01 ] : 0.2000
28.85 : : 0.2000
20.07 ] ; 0.6000
3273 : ) 0.2000
3574 ! ! 0.2000
38.97 ! ) 0.4000
4483 ] ; 0.2000
40.04 . : 0.4000
50.38 . J 0.2000
51.58 : ! 0.2000
53.67 : ; 0.2000
5532 . : 0.2000
58.44 . ; 0.4000
80.16 . ; 0.2000

0.2000

0.4000

0.4000

Scherrer's Formula:

Crystallite size Dp =K A/ (B cos 6) 2 h

Dp - Average crystalitz size (nm)

K - Scherer constant, K varies from 0.68 to 2.0, K = 0.94 for spherical crystalltes with cubic symmetry
A-eray wavelengh. For HiniXRD, Cu Ko averaoe = 1 54178 &

B.- WM (Full Width at Half Mazimum) of XRD peak. The observed XRD peak brodening could come from the crystalle size (Scherer's formula), the instrument, and the strain effect (Wiliamson-Hal method). By, = Byg, + Bgy # By
Far best accuracy, extract the size brodening By, from the observed By, (Please rfer to the Notes below), and use t for Scherer's formul

8- XD peak postion, one half of 28

Parameters Copy and paste XRD data here
K LY Peak position 28 |[FYHM B,.., [) Dp {nm) Dp Average (nm)
034 15418 M 02087 218 25,0#&!
6873 0398 n
Y 036230 bl
“Blue foringut value, Red for eslulzted vilug 65T 040922 2361
Fitting Results
Peakindex ~ PeakType  Arezlnlg  FWHM  MaxHeight  CenferGrly  AralnigP 1
1 Gaussian 50537558 020877 158696093 B4 3650057
2 Gaussian 50810366 0390 141924823 6673 431079
3 Gaussian 14826462 036238 384 36451 4872549 1070836
4 Gausslan 1328251 040022 30491767 61510 950311
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Intensity [a.u.]

2 Theta [°]
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