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ABSTRACT

Zinc oxide (ZnO) nanoparticles have gained considerable attention owing to their unique optical, electrical, and
antimicrobial properties. In this study, ZnO nanoparticles were synthesized using the sol—gel method, a simple,
cost-effective, and efficient technique that enables controlled particle size and morphology. Zinc acetate dihydrate
was used as the precursor, and sodium hydroxide served as the stabilizing and precipitating agent. The prepared
sol was aged, and dried to obtain crystalline ZnO nanoparticles. The synthesized nanoparticles were characterized
using various analytical techniques. X-ray diffraction (XRD) confirmed their crystalline nature and hexagonal
wurtzite structure, and the crystallite size was calculated using the Scherrer equation. Scanning Electron
Microscopy (SEM) was used to reveal the surface morphology. FTIR analysis confirmed the functional groups
and ZnO formation. These nanoparticles have promising applications in antibacterial activity, gas sensing,
photocatalysis, UV protection, and environmental remediation.
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1} 3536 cm (-1} : 3 He¥l TEeaqUl T 8| FH i e aret
& 7 F R Zn-0 e 3 R (stretching vibration) T EI"%
e &, ol = firg g @ fon fSies siigarge % fmior & mn
%liﬁ

2885 cm”

1

3390 cm’!

3000 3500 4000 4500

Wavenumber [cm'1]

o 11: 7 o RSk siferse 301 (ZnO NPs) % FTIR (BRER ZiEwH $5pRe Sergreanidt) fsgwor shr awiar 21

TR SoTare (= UTSEhIThIUT (SEM)

T Sﬁﬁfﬂ TTSShIEh T (SEM - Scanning Electron
Microscopy) Uk S~Td dehr1eh & TorerehT Su=T fereft uare i e
(surface morphology) 3R &R T T sgd AftrR efmael
(magnification) X 3@ o fore femam srrar 21 g9 e (light)
EIRSUES sﬁa';r—r s (electron beam) T SYRT feRaT ST g,
TS STHieR Tt e ot STeRT ST <Y ST HehelT 2

SEM & % Tgia #, U seiag ™ T ¥ 35a Sl ATl sedg i
T FoRToT Ieq=T Sh STt 2, TST SR o T T Hoe ht |ag T
LAET RIS NI WWWW@W“@FT (scan)
FA 2 S I oAz dUet o T & T B, @t fafie
JHR % el W secondary electrons 3T backscattered
electrons 3¢ BId 81 3 ferredi sl feearet gy wmfee fomam strar
& SR LT hl HETIdT H §72 Uk TS ¥ wiaifeid foher STt &1 7%
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3 Huat il Hag I SHEE, HATHR, T GTEAT T Y T Y
FIITA 21
SEM ¥ BH 1T 3T 3T (particle size), T8 s @T=T (surface

morphology), A gt Y s (texture) F T W‘{\Uf
SR et 8, safee a7 qobie e % TR | a5
STt A St ' TEM (Transmission Electron
Microscopy) ﬁaéa’{r:raﬁwﬁw% W—WW%I 3o fae
TAT (Sample) ST TAAT ($<$ 100 nm) BT =T T TohA1eh
T W T ST ST, hed afew 3R Seft (Lattice)
o T forsdwor 3 fore sieadi 2, o 3= Rsfiege arelt 2D
AT 9TH 2IelT R

34 fawid, SEM (Scanning Electron Microscopy) S/
ot 1 duet 1 T W TR FAT 8| I T&T ®T § G H



3-fosm we R, 37 ¢, FEHT 0% fewisft aree wd @ et fiie

sHTae (Topography) TR O o HTHT T 3D FEATH HI 38 UTEreRT , 6 ZnO TR0 bl Siet—ieT farfer g dom feram
ATt FHST AT 21 &l SEM H 1S Wi FAT 1 I fo S 2 3 Teqd SEM g 31 w3 IRt B EeT U wae
TR 2, T TEM Tt T 3iit gem samrers mes F o s e e

e 2w St 21

BRI
9id

forr 12: S sae wTESRIERIdT (SEM) T 310G

RRATE] (13) I8 SEM (Scanning Electron Microscope) ﬁ@ré%@%, Elgcier ﬁﬂwgﬁ (Clusters) CEIRES %,
3OS Zinc Oxide (ZnO) EEicau) (Nanoparticles) &1 o gnferes s & 'Agglomeration' gl SITdT Rk
ST AT 3T 3 ST (Morphology and T BT TIT § 3T ST ST THAHH (Uniform)
Aggregation) I Taf¥fa X &I 81 38 & et ieeor o il 2l 2, Sﬁmwmﬁgw (Synthesis) 3T
faQ TTT ST 3 HTTER, $9 50,000 TAT (50,000 x) SERIT ZRITC 81 39 JhT h1 G ST ZnO % I He-ait
foram T & 3T 3EH 2 pm (WGW)WWW%&T (Surface Area)ﬂﬁéﬁlﬁﬁ%ﬁﬁsﬁqﬁﬁm
T R, TSree g 9w 2 © T safmra SeeRvT st 1w (Photocatalysis), TR B8R 3T R AT (Solar Cells)
ST 100 & 300 Tt o o< 21 0l b1 STHR T ST TSR o foTg seg sTeft STl 3

&Y Y FSTRR (Oval) IT =TT o I (Grain-like) ST
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pressure

TLD 15.00kv | 4.0 | 5.1 mm | 1.02e-2 Pa

vac moZe

High vacuum
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mag [
50 Q00 x

Teret 13: =1 fort fSiem TS (ZnO) AFTHUT BT SEM (Sh{HT Soierg i HTSshIEshIdT) SHST qoITaT 2l

ITHEER

3G STEIA T IHIT (Nanoparticles) é;gw, frmtor faferqem s+
STTSRINTT 3hT AhTaTgaIsh AU Rl T 1 10T 1100 ST
ST 3 F&H 0T &1 €, S 3=ar v & 3 farfire ofifer oot
TR 07 9T S &, foredr & farfiret &t 7 ateia Swant g
B 3| I § R % wegE o oI dret-siet ¥ (Sol-Gel
Method) T U feham 7 g wfshan & siereit (S fieh weiee)
T forcTmeres T SlieTeh St AR FoRaT T, ST 31T <ot T ek
TSRS ST Siet  afeafcd & TRl STH STet 3l g@a (drying
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