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ABSTRACT

A polymer is a large molecule, composed of many smaller units bonded together by covalent bond. Polymeric
material may be inorganic, organic, natural or synthetic. Polymer nano composite are those materials in which
nanoscopic inorganic particles typically 10-100A° in at least one dimension are dispersed in an organic polymer
matrix. This type of materials has many important properties such as linear, optical, electronic and conducting.
Polymer nano composite exhibits mechanical characteristics, heat resistance and chemical resistance. Nano
composite are used as advance owner material and high quality colour copiers. The polymer nano composites
NlogMﬂo7F€204 (1), NioﬁMﬂoA Fe, 0O, (2), Cog3Mng7 F&,04 (3) and CogMng 4 FE04 (4) were Synthwzed by the
ferric chloride, target metal salts and acrylic acid aqueous solution in 2:1 molar ratio under with stirring. The
above compounds were characterized by IR and XRD spectral techniques. The IR spectra of oxides 1, 2, 3 and 4
appeared in the range 438-628cmi* which shows the formation of a single phase spinal structure having two sub
|attices, tetrahedral and octahedral sites. Besides that, the two peaks appear in the range of 1367 -1381 cm™ are
due C-O stretching by anhydride group in the metal oxides, confirms the acrylic acid formed as polymer with spinal
oxide. The XRD powder pattern of oxides 1, 2, 3 and 4 shows a cubic crystal with unit cell dimensions and
crystalline sizesin the range of 8.299-8.33A° and 15-21nm, respectively.
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INTRODUCTION

Nanotechnology can be broadly defined as the amatirocessing, characterization and utilizationafterials,
devices and systems with dimensions on the orfl€.16100 nm exhibiting novel and significantly emted
physical, chemical and biological properties anacpsses due to their nano scale size [1]. Signifiseientific and
technological interest has been focused on congasitterials [2] and nano composite materials dverlast two
decades, in particular using inorganic nano padiahto polymer matrix to from the novel compositaterials that
can provide better performances in many induséjpglications [3]. Polymer nano composite [4] isadymer or a
co-polymer having dispersed in its nano particldg coordination polymers are also important fortkgsizing the
inorganic polymer nano composites [5-7]. Polymermaomposite exhibit superior mechanical charesties, heat
resistance and chemical resistance compared toetiteor traditionally filled resins. Researchergenauccessfully
developed the new approaches for revealing theedigmof nano particles in polymer nano composites. The
assessment of polymer nano composites creates maijoe challenges. The particles are on the narb sknilar
to the semi crystalline morphology of the polymEo. asses the level of dispersion, it requires gelarea to be
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studied at a high magnifications. Polymer materiege been filled with several inorganic compouimdsrder to

increase the properties like heat resistance, nmégdlastrength , impact resistance and to decretiss properties
like electrical conductivity and dielectric constaheir by increasing the permeability for gasd® loxygen and
water vapour. Polymer composites containing fesréee increasingly replacing the conventional céaranagnetic

materials because of their mouldability and redurctin cast. The synthesis of polymer nano comp®sgean

integral aspect of polymer nano technology by itisgthe nano metric inorganic compounds [8]. Thapprties of
polymer, improve enhance a lot of applications delpgg upon the inorganic material present in a ey

Manganese, zinc ferrites is one of the ferrite hgwiide applications [9]. The single molecular pmsor's methods
have achieved great importance in synthesizingtéematerials. The polymer pyrolysis method wasutitd to be
simple and particularly suitable for preparationmiked metal oxides. The nano crystalline, Zp@Qpoxides was
synthesized by S. V. et al [10]. The highly homogmurs metal oxides cathode materials for lithium baitteries
were made by above methods [11]. The nano sizedlictdrrites have been synthesized by polymer ggisl
process [12]. An amphiphilic poly (styring-blockrglamide) was synthesized by qu et al [13]. Thecfiomalized

copper nano composite/polymer composites can belyoprized with other acrylic monomer [14 series of
binary composites based on high density polyetleylemd nano inorganic particle were prepared byekial [15].

Polymer nano composites represent a new alternttieenventionally filled polymer because of theémo meter
sizes. Polymers that contain transition metal cexgs, either attach to or directly inserted in agijugated back
bone are an exciting and a promising class of modeterials. Inorganic polymer nano compositesnaaterials
comprising of nano meter sized [16]. Metals andainalioys such as Fe or CoPt oxides such as fexide and
ferrites are used as inorganic nano fillers intaao composite [17]-[22]. Xu et al [23] reportedttthe magnetic
polyacrylamide particles using small molecular esifidr (span 80) and magnetic polymeric particles de

attracted easily by magnet.

In the present work, the polymer nano compositggNitiy /76,04 (1), NigeMng 4 F&O,4 (2), CaysMny F6,0,4(3) and
Coy eMng 4F60,4 (4) were synthesized by polymer pyrolysis roots. $tractures were characterized by IR and XRD
spectral technigues.

MATERIALSAND METHODS

Materials and measurements

The chemical reagents, Fg®&H,0, CoC}.6H,0, NiCl.6H,0O, MnCL.4H,0,. (NH,),S,0g, acrylic acid and NaOH
were used as obtained. All reagents are analyicale and were used without further purificatiofise infra red
spectra were recorded on FT-IR spectrophotometeckbr (vertex 70) using KBr pallets in a ranget000-400cm
! X-ray powder diffraction patterns of compoundseveecorded on an X-ray differactometer (ISODEB¥EEX-
2002) using Cu-k as radiation sourc&£1.54181A)

Preparation of standard solution

Aqueous solution of acrylic acid (acrylic acid: tera:: 70:30) and 5% ammonium per sulphate soluti@mne
prepared for experiment. The sample solution wapgmed by dissolving stoichiometric amounts oftietal salts
in distilled water. The NaOH solution was standzedi against a solution of primary standard sucbxatic acid
and oxalic acid was titrated as dibasic acid. 26Mmbxalic acid was taken into a flask and added&ifiops of
phenolphthalein. The above solution was titrateth wiie NaOH solution, when all the acid neutralizadnore
stable pink color was appeared. The end of thatititn was taken as the point at which the colosipts for about
30 seconds in the solution stirred after additibthe last drop of NaOH.

Synthesis of complexes

Ferric chloride salt and target metal chloridesengissolved in 10 ml of acrylic acid aqueous sohluffacrylic acid:
water :: 70:30) under with stirring. Above solutiadded into 5% (Nk,S,0gs solution at 70-9C for two hours.
The mixed solution were dried to form the distridmlipoly acrylic salt. The poly acrylic salt weréedrat 90-108C
for 24 hours and the salts were heated at@ Zbout four hours to obtained the amorphous natusalt. The above
salts were sintered at 4@ about four hours in air. Then the final produgtse obtained after being slowly cooled
at room temperature.
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RESULTSAND DISCUSSION

Infra-red spectroscopy
The IR spectra (Fig.1) of compountis?, 3 and4 showed the(OH) group was confirmed due to the appearance of

peaks at 3422 cim 3414 cnt, 3413cnT and 3387cm ,respectively. The appearance of peaks in theerafd.367-
1381cm' due to C-C and C-O stretching, respectively, comdid the anhydric group of acrylic acid present in
compoundsl- 4 as polymeric form (Table 1). The absorption bamighie region 438-628 chindicated the

formation of single phase spinal structures.

Table 1. Infrared spectra of compounds

Wave numbers of absor ption band v(cm™)
Compounds v v, V3 Vs Vs
(OH) (c-0) (c-Q) single phase spinal structure
NioeMno sFe,04 | 341¢ 138: 1481 61E 43¢
Co:MnoFeO, | 3413 1367 1531 596 463
CoeMnosFe0, | 3387 1367 1480 628 603

X-ray diffraction pattern

The XRD pattern of compounds 2, 3 and4 are shown in Fig.2. X-ray diffraction powder pattef compoundq,
2, 3 and4 showed that these oxides crystallizes in a cubjstat with the unit cell dimensions of 8.298-8.338
and the crystallite size (S,15-21nm) . The diffi@etpattern and lattice parameters of all diffractpeaks match
well those of JCPDS card (10-0319) for all oxid&the oxides showed spinal structures in the Xpddterns. The
crystalline dimensions can be calculated from XRiitgrns using the “Scherer’s Equation”. The treofddecrease

of lattice parameters are shown in Table 2.

523
Pelagia Research Library



Birendra Pratap Singh et al

Der Chemica Sinica, 2012, 3(2):521-526

(1)
(2)
=
I
8
&
£
£
"
g
=
(3)
(4)
! ! ) Lol .y
3 3 = s 8T = 2 5 85
g 2 g E EB = g g 29
4000 35I00 30IOO 25I00 ZOIOO 15l00 10'00 50IO

Wavenumber (¢cm™)
Fig. 1. IR Spectra of compounds 1,2,3 and 4.

Table 2. The unit cell dimensions of compounds at 400°C

Compounds Dimensions(A%) | Particle size(nm)
Nio.zMno./F&0, 8.336 15
Nio_eMn0_4F€204 8.30¢ 17
Co:MngFeO, 8.300 18
Cop.eMno4Fe0, 8.298 18
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Fig. 2. XRD powder patterns of compound 1,2,3 and 4 at 400°C.

CONCLUSION

The nano crystalline compounds were prepared byghetion of ferric chloride, target metal saltsl acrylic acid.
IR analysis showed that the acrylic acid polymezyiae a low temperature and to form spinal ferfitiee study of
XRD analysis indicated that the decrease in laftex@ameter can be explain on the basis of diffezs in the ionic
radii of Mn"? > Co? > Ni*2, The trend of ionic radii showed, decrease itidatparameter on addition of NMrand

Ca'?, stoichiometrically. The oxides sintered at #DMhave good crystallinity with spinal structure amiformly
distributed in size of 15- 20 nm.
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