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Green synthesis of Z ..,., 

ch . no nanop . aracter1zation b d. articles and th . 
. . . y Ifferent te . e1r 

J(aJawan Sa1n1, Divya Maha. chn1que 
Jan, Deeksh S 

Miranda u a atyabola Ekt · riouse u, · . ' a and N"dh" Kanoria PG A -r h .l ' nverszty of Delhi Dell . _ l l Gupta 
1via z a Maha .d l , u - - ...., vz '.Y aya, U 0 R . · · ., Jmpur-

;\BSTRACT: 

This paper Presents Green synth · . . es1s of ZnO nano . . 
ci/111m1 (Black b.erry).The· Zinc sulphate 0 2 é ~ ú N Å ä É ë =by using extract o.f fmits of - ' . 
of extract of fruits of black berry (l-S ml( : M), Sodium hydroxide(0.2M)( a. d d fi . Sy.c:Jgium 

. tn 100 1 f . n e mite volume 
precursors. The nanoparticles have b m o total solution) have been used ... I . een characteri d b · · as m1tia 
(SEM), Energy dispersive x-ray spectrometer (EDS : Y . p Å ~ á ú N á ú N Ö = electron microscope 
(TEM) for analyze elemental analysis . 1 ú = nd Tiansm_1ss1on. electron microscopy , . b . , ' pa111c e size and 1 l part1cles can e use 1n photocatalytic d d . . morp 10 ogy ·respectively. These · , egra at10n of toxic dyes. 

·KEYWORDS: Green synthesis ZnO · . ' nanopa1i1cles, Syzygium cumini, TEM. 
. INTRODUCTION: . 

ZnO nanoparticles ,Show variety of applications in tl f Id ·f . · · . • . . . . . -. . 1e 1e o optoelectrorncs, semiconductors, 
:catalysis, Å ç ~ í á å Ö ú I = solar cells, ceramics and humidity sensors Trar1s·t· t 1 ·d _ • . _ • • . c 1 1011 me a ox1 es are 
-considered_ to Jú É = é ê ç ú N ë ã Ö =materials as electrode materials for supercapacitor applications 

W| W ~ ã ç å ú =wluch zinc oxtde.·(ZnO) has been found to be a desirable candidate for supercapacitors 
: :mater_1al because of._ 1ts high specific surface area, biocompatibility and excellent 
.. ’ ú f É Å í ê ç Å Ü É ê é á Å ~ ä =. activity. Zinc oxide y ú N á í Ü = various morphologies and different synthesis routes 
t ·-11as already been reported since long time, Recentaly ZnO/CuO nanocomposite material has 
ú = beei1 synthesized . and has been used for humidity sensor application (1 ]. ZnO å ú å ç J é g ~ í É N É í ë =
,: _Iiave Ä É ú å K = prepared using a ·_ high pressure reactor via Ü ó Ç ê ç í Ü É ú ~ ä = route. Hydrothermal 
; é í É é ~ ê ú í á ú å = of Z110 electrodes have been synthesized from different precursors for 

.· .. ú ä É KÅ á É Ñ ç Å Ü É å N á Å ~ N = supercapacitors [3l0ne-pot electrodeposition synthesis of ZnO/graphene 
\ corilposite ·has . been ·.done and has been studied its use as binder-free electrode for 
( Xú ì é É ú é ~ ú á í ç ê = [4]. w á ú Å = oxide/activated carbon nanofiber composites have been investigated 

·;r:. . h' '.'1_ ·:· · . · · • 1 d - [-] H"ghly porous ZnCo 0 nanotubes have . X K WK Dú é ê =. ú Ö å à F ú ê Ñ ç å å ú Å ú = supercapac1tor e ectro e:!- ) · ia 
2 4

. 
{ I ú É ¿ á K ’ ’ = prepared .With el1banced electrochemical property for supercapac1tor (6]. Nano 
:; ú Dú å n Ã ¿ Ç á Wá ú É Ç = . ú Ü É å É =· oxide composites have been synthes!Zed via green route m 

x Wú =ú n é ú ê Å > Wá í á Å Å r =. flwd for hi ah . performance supercapacitor [7]. 3D graphene/ZnO å ~ å ç ò ê ç ú =
ú =:: ,. :.. ,, • ú = ,, : · 0 acitor electrodes [8]. n k ’ú é ç ë á í É D I = å É í y î ç ú â ë = · have been synthesized for super cap &'l 
&. · - ú É ã Z I I í ~ã ú =ú ú ì ú K í gX ú’ = ’ú àXZ WÑ ì íúÉ ãú à ~ å ç å ~ ä =Conference (BlCON-16) ú =-·' .. ·-.: Pnncipa\ " 
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nanopartic!es h ec nology 
ave been emb dd . 

supercapacitors [9]. Effect of e ú Ç = m graphene nanosheets 
properties of ZnO N Mn dopmg concentration on stru for high £ ano-particles h b ctural morph l P•tfo -
per ormance of solid-state . as een demonstrated b \r o O&ica\ an '\, 
been shown by Z L. supercapac1tors based on gi·aphen Z YO . D. Mote x ä l g Ç ä ä ú =
h 

· 1 et al [11] Mi e- n hybrid na · ú ’ =
. ave been obtained fi .. . I crowave-assisted synthesis of 01·a h å ç ú ç ê å é ç ë á í = it z 01 01 e ectrochemic I o· p ene-ZnO n esl 

n carbon aerogel com . a supercapacitors [12]. A novel hi 1 anocomp,, 
[13]. Nanorods of ZnOpos1tde zelectrode has been made for electroche!; polwer p v í å N N N ä ú =
de an nO/CdO h b ca superc ' 

composition and their use has b . . ave een synthesized synthesized b 'i'li 
blue under visible light [ 14]. The :en reported for photocatalytic degradation of of ú WÜ � N =
been done for photodegradation ofothes1s and proper!ies of ZnO-graphene nano Ü ó Ä ê á úú =
nanoparticles onto graphene in a pol ú Ö ~ ã É =pollutant m water (15]: The Deposition ç Ñ ú =
less ê ú Å É å í = work significantly repo: WWí WWá D É Ü Wú ='::n shown by W. Zou et a/ [16]. lluti 
redncmg agent in synthesis ofnanoparticles of the w á å Å WWú WK =extract as a capping as ï ú =
In this. paper ZnO particles have been prepared h .. been dried with in oven at 80 •c Th ú =green method and obtamed white powd•' 
nanostiuctures h . b . e s cture and morphology of the grown l 

. as een reported by usmg UV-Visible spectroscopy scanning 1 . á å ú Å ê ç ë Å ç é ó = (SEM) with energy dispersive spectroscopy (EDS) · and t:ansmiss· É ä É ú á =
in1crosco (TEM) . . ion e ect ; . PY respectively. This syhthes1zes material can be used in energy t . 

·· · devices. · D ú =
RESULT AND DISCUSSION: . . 
lN-visible abs01pti on spectra of zinc oxide nanoparticles in aqueous solution have 1 
re6orded. The characfioiistic absorption band at arotmd 475-480 nm and 550-590! 
( surfaee-plasmon) Ü ~ î ú =been found due to of zinc oxide and Zn å ú å ç é ~ í í á Å ä É ë =respectively.i 1 
value Of absorption band have been found same as reported in the literature. The broderno. ( 
the abs01ption band and surface - J>lasmon probably adses from the wide size distribuli• • 1 

s 
zinc nanopa1ticles. 

Figure 1 (a) shows the SEM images of zinc oxide nanoparticles (NPs) prepared wilh l Kú = 1 

zinc sulphate ruid lmL of black berry fruit (KACHCHA fruit) extract has been useii' 1 
. .reducing as well as capping agent. Figure l (d) shows the EDS of selected are.a.orsEM; v 

as ·shown in figure 1 (a). Tue EDS analysis shows the elemental compos1t10n of ú = ú =
• . ;• ·· 

0
xyo-en in synthesized materials. Tue EDS results ( % ratio of Zn and 0 ) show the fonni.,

1 ú =
. A 1! "' • · . theSJI'" 
W ú = · · ·: •• Zn<D ifl!!Iloparticles. lhe HR-TEM image as shown in figure 1 (b) reveals that syn d # 

0 

·.. ak í á ç ä ó Å Å ó ë ú å É =in nature. Figure l(c) shows that obtained NPs have been foun : I 
and É ä ç á á D > á ú áÉ Ç K Ü á =shape. Tue size of particles has been found be 10-30 JllJl. 
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, ·Figure 1: (a) SEl\1 images of zinc oxide NPs prepared with 0.21\l of Zinc Sulphate nt 313 K 
:J40°C), Scale bar Sµm, (b} HR-TEM showing polycrystalline nntnre of synthesized ZnO 

X ú å ~ å ç é ç ï Ç É ê I =scale bar 10 l/nm, (c) TEl\'I images of prepared zinc oxide, scale bar 
Wú ä l l å ã I =(d) EDS of prepared zinc oxide obtained with selected area of SE.M images as 

/ shown in (a) . 

ú I ú ú Im b o f j b k q ^ i W=

., 

['.. q ú É =É u í ê ~ ú í =of Syzygium cumini (black berry, Kachcha fruit) has been prepared using deionised 
i' \V•ter (w/v, 25 g/l OOmL ). The I 00 mL solution of A. R.grade of zinc sulphate ( 0.1 M) has been 
ú Ñ ê ú m~ ê É ú = in 250 mL of conical flask and l mL of fruit extrnct has been added. In the above 
ú ú ú ä ú í á ç D å D ë ç Ç á ú ã =hydroxide of 0.8 g has been added for getting basic medium ol' the reaction. 
C ú ú ú K =set:u p has been kept on heating plate with magnetic stirrer for 2 hourat 313 K ( 40"C). The 
t.. obtatned powder ma teri a I has been filtered with w hannnn n Ii lier paper no. 4 2 and washed using . 
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,-.. , n1f1cl.:'u 11·111f('l'fa/,,· Science und 7', . ff 
------------- --·---- cc/ino/om· ú =
el'hanol to remove impllritics. The synthcsiz, I ------I J | | W| ú ’ =

• · • • -l ·<. PO\\'<. l'I' 111at0r· · I I . 
V1s1blc spectroscopy, EDS, SET\tl nnd TPM . , . . 1'1 1•1s Ü Å ú å =char- . . , . . , í ú ë é Å Å í N î Å ä î = Tl . .1c:tl!ri1 •. 
ë ó å í Ü Å ú í ò Å Ç = material Ü ú N ë = been nbscrv, ·l l , . .. . : ú = · 1c 1.;h1.: 111ical , -<:i\ ·1-.. .....-------

..., . . .. ct F ú = st .. 1111111 111 cnussio1 . . cnn1r· - -· ,. ·' JEOL-JSl'"1 -()6 l 0). l he rnorphoh.wic·l l '\l. 1 . , . , :- · ·- l 1111croscopy Will i .. 1,1:... :-; . 
ú = , ., ..., . t-- · • • 1.1 yscs of the IHlllo nif .1 , . 1 Ll;•,. \V 

FEl l I::( HNAl (mndl'l m1tnb('r ('·'1 T )()) . . . . I ' le cs h;1ve been ca . ·• . 
k\' ) i . . ,_ l.1nns1111 ss1011 electron ni ic1·0 ·· , rr1 1:11 <1.: '' I . su1pc (Oh" . ,, .,,, .. ê I y Ü > ê ä ú = hi 

CONCLllSlON: 11 

\:V ú =ha Ye prepared Zinc oxide nano iart á Å ä Å ú = h . . ) , . . , , . . 
fil.nts. Herein no reducin ) i "I . Y w::111g cx t1 <let of .5y:_1x111111 c 11111i111 E Ä Ü N Å ú K =
technique \Vhich is simi)l: .;lnci I Å K í N ú N ú N N N Ö = have __ been used. This á ú = a novel Ö ê ’ ú Å å = ë ’ X ú ’ ’ =

• '- t . \. 1L cnv11 onmcnt f ncndly ll . . " - r t'· - - . technique and d ,. ' · . · rs 8 11 ensy · I N ú > K = ::rnd cCJst É ê Wú =
reviou 1' . ç D ú ë å | í = mvolve K ú ã ó = h:mnl'ul and c11viro11mcntCLll y tu.\ic chcmi.:il,5 

P s ) lll con\ enttonal chemtcal reduction methods ·r·1 , -, . 1· ú J 1 · · ú = · ä ` ú Å = !1llr 1\..,1 S can be llSeC "'' 
energy storage devices as well as in degn:idation of organic poll utants. . . . ' Ill 
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