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Abstract : In the present work, novel nano-sized
ZnO powder was prepared vianano-sized Zn (1) com-
plex asaprecursor compound by cal cination process.
Nano-sized of anew Zn(l1) complex, [Zn((E)-4-((2-
hydroxyl)imino)pentan-2-one)(OH,)] weresynthesized
by asonochemica method. Thenew nano-structurewas
characterized by scanning € ectron mi croscopy, demen-
tal analysesand IR spectroscopy. After cal cination of

INTRODUCTON

Imines compounds as Schiff bases, named after
Hugo Schifftt, areformed when any primary aminere-
actswith anadehyde or aketone under specific condi-
tions. Structurally, isanitrogen anal ogue of an alde-
hyde or ketone in which the carbonyl group (-C=0)
has been replaced by animine or azomethine group (-
HC=N-).

Many complexesof Schiff-baseligandswith meta
ionshave beeninvestigated asmodelsfor activesites
of enzymes??, including DNA-cleavage systemg*®,
and as antibacterial®® and anticancer™® drugs. They
also provide useful magnetic material§? and have a
widerangeof catalytic applications, such asin poly-
merization®, olefin oxidation® and Suzuki-Miyaura
coupling®. Inparticular, complexesof metd ionswith

thisnano-sized Zn(I) complex at 400 °C, pure phase
nano-sized Zn(l1) oxide hasbeen produced. The pro-
duced nano sized ZnO was characterized by X-ray
powder diffraction (XRD) and scanning €l ectron mi-
croscopy (SEM). © Global Scientificlnc.

K eywor ds: Sono chemical; Schiff base complex;
Nanoparticle; Zn(I1) oxide; Cacination.

tetrahedral (e.g. Ag(l)) or octahedral (e.g. Cu(ll),
Co(Il), Fe(I) and Zn(11)) coordination preferenceshave
been found to display important physicochemical prop-
ertied®91112 gswel | asbiologicd activity™9,
Nano-structured materia swith uniform morphol-
ogy have stimulated great interest dueto their impor-
tancein basic scientific research and potentia technol -
ogy applicationg®*!, Theability to control the shape
and size of these nanomaterialsis one of the most
challengingissuesin chemistry and materia sscience.
Zincoxideisachemica compoundfound naturaly
intheminera called zinciteand hasattracted much at-
tentioninrecent timesduetoitslow cost and becauseit
can beobtained by s mpletechniques®®. Nanocrystaline
ZnO powders- dueto their average particle size (be-
low 100 nm) may show different behaviorsresulting
from ahigher surface energy dueto thelarge surface
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areaand wider gap between the vaenceband and con-
duction band, effectscharacteristic of Szesclosetothe
atoms. These phenomenamay increase the potential
useof thematerid, indluding optica, chemicd, and dec-
tromagnetic, among other properties. Therefore, be-
causeof itsexceptiona physica and chemicd charac-
teristicd®, thenano zinc oxide (ZnO) iaan important
raw materid for many applicationsasthedesign of vari-
0us, gas sensors, luminescent oxide, rubbers, paints,
ceramics, and otherg”8l,

Thiswork deal swith the synthesisand character-
izetion of aSchiff base (E)-4-((2-hydroxyethyl)imino)-
pentane-2-one[HIPO] obtai ned by the condensation
of 2, 4-pentanedione (acetylacetone) with 2-
aminoethanol anditsnano-sized Zn(11) complex. The
coordination behavior of Schiff basestowardstransi-
tionmeta ionwasinvestigated viathe FT-IR study. The
morphology of its structurewas study by X-ray pow-
der diffraction (XRD) and scanning el ectron micros-
copy (SEM). The pure nano-sized ZnO powder has
been produced after ca cination of thisnano- sized Zn(1l)
complex at 400 °C. The produced nano sized ZnOwas
characterized by X-ray powder diffraction (XRD) and
scanning e ectron microscopy (SEM).

EXPERIMENTAL PROCEDURE

Synthesisof (E)-4-((2-hydr oxyethyl)imino)pentane
-2-one[HIPO]

HIPO compound asatridentate Schiff baseligand
compound (Scheme 1) was prepared by the proce-
durereportedintheliterature?,

Thereaction mixturecontaining acetylacetone (0.01
mol, 1.0012 g) and 2-aminoethanol (0.01 mol, 0.6108
g) in 10 ml methanol wasrefluxed at 65 °C for about
45 min. Thereaction mixtureafter cooling a roomtem-
perature produced white crystals, which werefiltered

andrecrystdlizedinmethanal. Yield, 77%; m1344(m),
p. 74-76°C. FT-IR(KBr) v__ : 3415 (br, m), 2865(w),
2997(w), 2877(w), 1620(s), 1433(m), 1367(m),
1313(m), 1244(m), 1193(w), 1114(w), 1075(w),
1050(w), 1023(w) cm'2,

Synyhesis of nano-sized Zn(l1) Schiff base com-
plex

To prepare nano-sized Zn(11) Schiff basecomplex,
0.1097 g(0.50 mmol) Zn(acetate), 2H20 weredisoled
in 10 ml methanol. Thismixturewasadded under ultra-
sound i rradiiation with drop by drop about 45 min. into
methanolic solution of 0.0706 g (0.50 mmol) HIPO
Schiff baseligand. Nano-sized Zn(11) Schiff basecom-
plex wasobtained [ Scheme 2]. FT-IR (selected bands,
631(w), 729(m), 810(m), 1033(m), 1270(m),
1469(m), 1639(s) cmt): Thewhit precipitateswasthen
filtered and rinsed two timeswith warm methanol and
driedat 60°Cfor 2hYield, 54% [Scheme]. Thecrys-
taline structure of thiscomplex was characterized by
X-ray diffraction (XRD, PHILIPS, X ,pert-MPD sys-
tem, A=1.54 A), FT-IR spectra were recorded in the
400-4000 cm* rangewith a TENSOR 2 detector and
KBr pellet technique. The morphology and average
particlesizeof nono-sized Zn(Il) complex werefurther
investigated by scanning electron microscopy (SEM,
PHILIPS, XL 300).

Preparation of Zn(l1) oxide nanoparticlesby di-
rect calcination

Thenano-sized ZnO were prepared by heating of
nano-sized Zn (I1) Schiff basecomplex inan electrica
furnace (THERMOLY NE 1500) at 450 °C for about
2 h. Thecrystaline structure of nano-sized ZnO char-
acterized by X-ray diffraction (XRD, PHILIPS, X pert-
MPD system, A=1.54A), FT-IR spectra were recorded
inthe400-4000 cm rangewith aTENSOR 2 detec-
tor and KBr pellet technique. Themorphology and av-

HO—) Ho—)
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Schemel: Synthesisdiagram of (E)-4-((2-hydr oxyethyl)imino)pentane-2-one[HIPO] Schiff baseligand
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. Zn(acetate),, 2H,0
(E)-4-((2-hydroxyethyl)imino)pentan-2-one »  [Zn((E)-4-((2-hydr oxyl)imino)pentan-2-one)(OH2)]
MeOH

[HIPO]

Scheme2: Synthesisdiagram of Zn (11) HIPO Schiff basecomplex
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Figurel: SEM imageof nano-sized Zn(I ) Schiff base complex
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Figure2: SEM imageof nano-sized Zn(l1) oxide

erage particlesizeof nono-sized ZnO werefurther in-
vestigated by scanning electron microscopy (SEM,
PHILIPS, XL 300).

RESULTSAND DISCUSSION
White pure nano-sized of Zn(I1) Schiff base com-

plex wereprepared, and itsstructura wasinvestigated
by FT-IR spectroscopic method. IR spectraof thiscom-

pound has shown someimportant absorption at 1639
cmt (C=N), 1270 cmr* (C-0), 631, 729 and 810 cmr
1 (m) Zn-O. The morphology and size of the
nanostructure of Zn(Il) complex wereinvestigated by
Scanning Electron Micrascopy (Figurel). Theobsarved
particlesizeisinthe62 nm.

Fgure2 showsthe SEM imagefor nano-sized ZnO
from thedecomposition of nano-sized Zn(I1) Schiff base
complex a 450 °C by direct cacination. The observed
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Figure3: TheXRD pattern of nano-sized ZnO by calcinaton of Zn(l1) Schiff basecomplex

particlesizeisinthe28 nm.

Figure 3 showsthe XRD pattern of the colorless
nano-sized ZnO sampleafter cal cination nano-sized
Zn(I1) complex for 2 hoursat 450 °C. The XRD pat-
tern of the standard ZnO with | attice parameters (Sys:
Hexagonal, S.G. p6,mc, a=3.2498 A, c= 5.2066 A
and z=2) which are the same as the reported values
(JCPDS card No. 36-1451). Sharp diffraction peaks
shownin Figure 3indicate good and pure phase crys-
talinity of ZnO nanoparticles.

Theenergy-dispersive X-ray_spectroscopy (EDAX)
pattern of nano-sized ZnO showsthe presence of zinc
and oxygen asthed ementary compound (Figure4).

CONCLUSION
Inthisstudy it was shown that ZnO nano-particles

can be produced by direct cal cination method of azn(110
Schiff base complex asthe precursor, at 450 Cfor 2 h.

Figure4: EDAX pattern of nano-sized ZnO

Spectrum 3

XRD, EDAX analysis confirmed the consist of ZnO
and themean particles size of ZnO nano-particlesde-
termined by SEM analysiswas about 96+5 nm in di-
ameter and length, respectively. Figure 3 showsthe
XRD pattern of ZnO nano-crystals. Theresult shows
that all thediffraction peaksareindexed to ZnO with
standard structure (JCPDS card No. 36-1451).
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