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1) E. Soleimani and N. Ghazali "Green synthesis of copper nanoparticles using extracts of
garlic", 5™ International conference on recent innovations chemistry and chemical engineering,
2 February 2018, Allameh tabatabaei University, Tehran, icccel 7-13080062.

2) E. Soleimani and N. Ghazali " Survey of the catalytic process of copper nanoparticles
produced into green method in the recovery of methyl orange pigment", 5™ International
conference on recent innovations chemistry and chemical engineering, 2 February 2018,

Allameh tabatabaei University, Tehran, icccel 7-13080076.
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? Richard Feynman



a3l SVl cal b b sy it wty Jlsm w5 Sote Jol Jlpe ez 4 ol il

Ivlos Syl

o ) S TP R .
W (Byre 555 ol oliily jo (2oL 50555 Hodon Lawg (5 )5ldsil EMlasl lavsy 4z S
| lasgezme Lilul 5l ()5l o 900 cnl & "5l (555lid (bl psgite " plias (slallio ;s ol

Do 5 o Lol el JsSge S5 L ol S a0 olge LS 5 plesl (S8 slaasy] 3

Olsie cou llie Al b g penls ajl 38lee a5 LS 0 ol pb 4 g0, plowl s
ol anesi g G 4 VMY e jo MauS e sbml JoSse ool ads sl Bl e "

.[\‘]Co'lo)g. Ry S,oLd

Lboi ‘s’l.wb...w ‘Slbui'ag) 9 C.ab:b,.il.i uo‘g.&—\—\
09,5 90 4 b3 pladl Zegl Ve b)) LaaQT Lugis ojlail a5 0gl co MLl 1,0 4y &l )34t

-35b a5 590 40 sl oo JT 3550 AMllasl a1 aiyls ()8 pate 0g5 JLSle o a5 51,34l
o Mo ¢ ) e 38 SL3gl e erbline (o] O3l il so (S pare 98l ¢ Same 3
Olgredr (2] 5 o) 538 S35 5 (g5 ST 5 gt wmaSlig0) (golodass 093 (o )i

[0l 059 oo sais09,5 Some & )3g3t
W o ol 09> 5l 55 o3l b Ll il D)3 4 s 1y (69,845 paxin plet &340
[Plecl sas 515 w3l ams aim 0 Sl3sib 5,5 5 ol slp ol wlivies ol pls

25 o ST Calun 5 (6595061 w658 olsm 55 2 3 09 ojluil 5 USC

' Norio Taniguchi
? Eric Drexler



Jels 511y ol Olsion 45 )ls (Vb o 4 o S 5 At Sy s S350 50 ]
Pl YL ghiie mhe (2 )9 STy Jre) Lol b 5 (Sapd olsS 0 Dglis
e u;;is Ol ecaiils 0gm adsl Wlils 4y s (glasee cnndbline wls> (ged Sl

Aol A smis Gles )5 5 g ews o

(89S mluo ;o oyl 5l solatwl 4 ol co 4 Wiyls cawy slos p)lS 350 S ek

IVIs S o Lol (o8 s 5 09 ,Se & 6,95 «05,9 b1 slacadlad 5 S pycans ( Sb)

ow‘s.o o)Lw‘ u‘)oﬂ;l.: L5>L~.:L~w Glbuus) )l Sy90 Ju.> oy o .ML)LSA

oS 6l 45 Wil e DLl haasine 1o wal S 5 a2, ¢ eSal dndl Uil S
s ol 658l i iy S LS Le b cuS 5 50 a5l 4 argil g, 0 54 a3l LSl

alols 5 o5l iS5 JlSle lgoe o i 65N (ow 5 Bged 4 Sl 5 B Lol |,

Ivls s sltes 1, ol

S9SN 98y e s 93 o g Wpoe Yol polad SlaiS 5 (Sdg i8Sl slacins e
Bges gl 4 580 gy G SI) Sg Son 53 igdige Smn (632 5 (o)
B ooSug Se g9 (nl S0 Sjledr 098 obml Sy ppal U 00 o0 eSaie 5 00l
3 wiged 5l (G SIl glad (6500 (S9N pgSins Son )3 DS o0 pgal diged (ol LSLa

e S9,8 GlagSiug Koo ol 5l (B g 0gh 485 paal diges Al LSl 5IL 08 e

! X- ray diffraction
* Scaning Electron Microscopy
? Transmission Electron Microscopy
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! Electron diffraction Analysis
* Copper Nanoparticles

? Poly Chlorinated Biphenyl

* Light-Emitting Diode
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! Garlic, Allium sativum
* Asparagales

? Alliaceae

* Allium

> S-allyl cysteine (SAC)
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! S-allyl-mercapto cysteine (SAME)
? Allicin

? Alliin

* Punicaceae

> Pomegranate peel
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! Catechin

* Epi Catechin
? Quercetin

* Rutin
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' Soaking method
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Abstract

In this research, for the first time from garlic and pomegranate extracts were used as a
reducing and stabilizing agent for the preparation of copper nanoparticles from copper
sulfate. These copper nanoparticles were characterized by XRD, UV-Visible and FT-IR
spectrometry, SEM, TEM, TGA and EDX. A absorbance observed in (793 nm) in UV-
Vis spectra of solution is due to surface plasma resonance of Cu NPs. The results of the
XRD diffraction pattern showed that the average size of copper particles of garlic and
pomegranate peel extracts are 65 and 92 nm, respectively. The morphology of
synthesized nanoparticles by scanning electron microscopy shows that spherical copper
nanoparticles are irregular. Transmission electron microscope estimates the average
particle size of the garlic extract of about 70 nm. Finally, synthetic copper nanoparticles
were used as nanocatalysts in the process of methylene blue resuscitation by NaBH,4 and
the effect of different factors (concentration of paint, nanoparticles and pH) on this
process was studied. Took. The results of the catalytic process analysis showed that in
the same amounts of nanoparticles and NaBH4, increasing the color-seed concentration,
more time is needed for the reduction process. If, at the same concentration of
methylene blue, the increase in the amount of nanoparticles accelerates the reaction rate.
The results of pH effect on catalytic action of copper nanoparticles showed that in
certain amounts of nanoparticles, the rate of methylene blue reduction in the acid

environment was more than the neutral medium and more than the alkaline medium.

Key words: Green synthesis, copper nanoparticles, garlic extract, pomegranate peel extract, surface

plasma resonance, nanocatalysis, methylene blue degradation, sodium borohydride
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