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of particles 0, 5-1, 0 mkm) with aim to increase the reactivity towards the transition metal ions
Cd** was treatedy electrical discharge in air quality, which is higher than breakdown strength

of air in various intervals of time. The nanocomposite polymer + CdS was prepared by treatment
of samples of powder of PP in 0,1 M solution of Gdé&hd 0,1 M of NgS. The definite
proportion of treated polymeric powders of PP first was mixing by magnetic mixer with 0,1 M
solution of CdGlduring 20-25 minutes. Then filtered powder, containing'@mswas cleansed

by water in order to remove the weakly bounded*Gdns, and then was treated by 0,1 M
solution of NaS. After that, the powder was getting dry in 24 hours. Further from that powder
were prepared the samples of nanocomposites PP + CdS by hot-pressing method at the melting
point of PP. The structural modifications of nanocomposites PP + CdS, obtained by hot-pressing
method at the melting point of PP and treated in various time intervals, were studied by IR
spectroscopy method. Has been studied the relief of nanocomposites samples, treated in various
time intervals by electrical discharge AFM. Photoluminescent spectra have been studied on
spectrofluorimeter Cary Eclipse in wavelength interval 300-1000 nm.

3. The results of experiments

The spectra, presented in Pic.1 are IR spectra of PP and nanocomposite PP + CdS samples,
treated in an hour by electric discharge. It is clear from the pic.1 that there is strong change in IR
spectra especially in wavelength region 2846 si#56-1186 si. Depending on duration of
treatment, was observed the increasing of absorption band strength in wavelength region 2950
sm' and 2846 s, to result from the activation of CH valence vibrations in spectra of
polypropylene. It is also shown in IR spectra of nanocomposite PP + CdS samples, treated by
electric discharge, the activation of absorption band strength of CH valence, deformation
vibrations and vibrations mutual influence of CH and,@irtbups were observed. It is known
that interaction strength of these groups depends the degree of stereo regularity of
macromolecule and rotation about C—C bonds of main chain.
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Pic.1 IR spectra of PP and nanocomposite samples, treated by electric discharge

Have been studied by the atomic-force microscope (AFM) the relief of nanocomposites PP
+ CdS samples, obtained from PP powder, treated and untreated by electrical discharge in air
quality in 0,5 h, 1h and 3 hours (Pic.2). As it is seen in the pic.2 the relief of treated samples in
various intervals of time becomes rough. The increasing of exposure time leads to increasing of
concentration of CdS particles in polymeric matrix to certain extend. The formation of
nanophase CdS is the result of interaction of @dd $ ions in the immediate volume of the
polymeric matrix; they become the oxidation centers due to the discharge treatment in air
quality. Cd*and $ ions move towards each other: the iong*Gm the solution towards the
oxidation groups in polymer; ions"Srom solution in polymeric matrix towards the ibns.
To vary the concentrations of Cd@ind NaS it is possible to get the uniform distribution of
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nanoparticles CdS in polymeric matrix. The usage of very low concentration,8flé&ds to
emission of C8" ions in solution and forming CdS phase. One of the principal parameter,
influencing the character of dispersed phase distribution in sample volume is the ability of
polymeric matrix to form complex with transition metal ions. The ability of polymeric matrix to
form complex increase with discharge treatment, i.e. the majority of dispersed component forms
around the oxidation centers in polymer. The AFM-scanning of PP + CdS samples relief shows
the increasing the CdS nanoparticles on the samples surface.

The dimensions of photoluminiscent particles in PP matrix have been studied by scanning
atom force microscope and given in pic.3. It is seen in pic.3 that the CdS nanoparticles
dimension is 20-27 nm. The AFM-scanning shows the dimensions of nanoparticles do not
depend the time of discharge treatment, and the concentration of CdS nanoparticles in polymeric
matrix depends the duration of discharge treatment. The increasing of discharge treatment
duration evidently leads to structural damage of polymer. The concentration change of CdS in PP
with duration of discharge treatment seemingly is correlated with forming of oxidizing centers in
polymer, which are the nuclease center for CdS.

74 Znm

C) d)
Pic.2 3D image observed by AFM of nanocomposite PP + CdS
a) untreated powder of PP
b) treatment duration of PP powder 30 minutes
c) treatment duration of PP powder 1 hour
d) treatment duration of PP powder 3 hours
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Pic.3 CdS nanoparticles dimensions in polymeric matrix

The analysis of the properties of nanocomposite PP + CdS surface and histogram of image
element values is shown in pic.4. It is seen in pic.4 that root-mean-square roughness of
nanocomposite surface makes 15-30 nm. Fourier analysis distribution shows that CdS

nanoparticles are equally spaced in polymeric matrix.

There are luminescent spectra of nanocomposite PP + CdS, prepared from polymer, treated
and untreated by electrical discharge in various intervals of time in the pic.5. It is clear in pic.5
there are two maximums in wavelength interval 534 nm and 560 nm and its broadband changes

with duration of treatment.

In addition, it is shown that intensity of photo fluorescence increase with discharge
treatment duration of powder until 30 minutes and after that decrease.

Thus photoluminescent spectra and AFM-research reveal that scales of CdS nanoparticles
in PP do not change with discharge treatment duration, and the concentration of CdS
nanoparticles in polymeric matrix changes with duration of discharge treatment. The further
increasing of discharge treatment duration evidently leads to damage of chemical structure of
polymer. The concentration change of CdS in PP with duration of discharge treatment is
correlated with experimental results, getting from photoluminescent spectra and evidently is
connected with forming of oxidizing centers in polymer, which are the nuclease center for CdS

formation.
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Pic.4 The analysis of the properties of nanocomposite PP + CdS surface and
histogram of values of element images
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Pic.5 Photoluminescent spectra of nanocomposite PP + CdS, prepared from PP,
treated and untreated by electrical discharge in various intervals of time.
1.t=0;2.t=30min.; 3.t =3 hour

It is assumed, that discharge treatment of polypropylene increases the active centers in
polymeric matrix, so form the traps for ions, and as restfitiGds from solution move towards
the trap, § ions from solution move PP matrix towards thé'Gans. The discharge treatment
increases complexation ability of PP, createsmal conditions for CdS nanoparticles formation
in free volume of polymeric matrix.
In conclusion it should be noted, that mechanism of formation of nanoparticles and
structure of nanocomposite with CdS in oxidized polymeric matrix along with general
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characteristic has essential distinctions, caused by thermodynamical characteristics of dispersed
phase and whole composition, such as heat of formation of inorganic component and surface free
energy of interface of polymer-particle.

Literature.

1. A.D.Pomogailo, A.S.Rozenberg, U.E.Uflyand "Nanoscale metal particles in polymers"
Moscov.2000, p672.

2. S. Madhusoodhanan, M. E.; Hogen-Esch T. E.; Thompson, M.Bm. Chem. Sqc.
125(26),7796. 2003

3. LA.Akimov, I.Y.Denisyuk, A.M.Meskov j.Optic and spectroscopy, ,72,1026, 1992

4. Andrej Dudziak, Anna Jaskowska, Robert Borc, Edwaidlwla Current Topics in
Biophysics 25(2), 89, 2001,

5. E. Peeters, M. P. T. Christiaans, R. A. J. Janssen, H. F. M. Schoo, H. P. J. M. Dekkers
and E. W. Meijer,J. Am. Chem. Sqcl19, 9909. 1997

6. B. Ruhstaller a, J.C. Scott b, P.J. Brock b, U. Scherf ¢, S.A. Carter . Chemical Physics
Letters 317 2000 238244

7. M. A. Ramazanov, O.B. Tagiyev, A.A. Ismayilov, S . Bartou, P Benaloépplied
Physics 2p.51, 2003

8. A. A. Ishchenko, N.A.Derevyanko, V.A.Svidro. Constitution and fluorescence spectra
of unsymmetrical polymethine dyes - Dyes and Pigments.1992. Vol..19, N 3. P.169-177.
9. N. Davidenko, A. Ischenko, A. Kadaschuk, N. Kuvshinsky, N. Ostapenko, Yu.
Skryshevsky. Fuctional Materials, , v.5, N3, p.353. 1998

10. M. A. Ramazanov, A.A. Ismailov, O.B. Tagiyev J. Proceedings of SPIE. v.5257,.
198. 2003

67

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com
HMa
Text Box
67


	Untitled



