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Abstract:  
Polyvinylalcohol (PVA) films filled with different concentrations of CuSO4 were prepared by 
casting method. The optical, magnetic and morphological properties of these films were 
intensively investigated in this study. The optical absorption spectra were performed. The 
assignment of the main absorption peaks was done. The optical parameters such as the 
absorption coefficient, the electronic band structure, the band tail and the energy gap were 
estimated. The characteristic features of the electron paramagnetic resonance (EPR) spectra were 
discussed. The dependence of the g values, the hyperfine coupling constant, the peak to peak 
linewidth, the number of paramagnetic centres and the asymmetry ratio on filling were studied. 
The morphology of the polymeric films demonstrated structural modifications with filling. A 
correlation between the optical, magnetic and morphological properties was accomplished. Three 
types of Cu2+ were depicted in this study and were accompanied by three regions of filling, low 
and high FLs as well as an intermediate one, of interesting physical properties. The studied 
samples revealed significant changes of the physical properties with filling. This indicated the 
high sensitivity of these samples to filling and suggested their applicability in magnetic and 
optical devices. (C) 2010 Elsevier B.V. All rights reserved.  
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Abstract: 
 PMMA and PMMA films doped with different contents of azo dye have been made by using the 
casting technique. The absorption spectral analysis showed that the doped films have two 
absorption bands attributed to the pi-pi* and pi-pi* transition of chromophore groups. These 
bands disappear upon UV-irradiation, suggesting that the studied system undergoes a photo 
degradation process. The absorption coefficient and optical energy gap (E(g)) have been 
obtained from the absorption edge in the 200-900 nm range. It was found that Eg decreases with 
increasing doping levels, whereas it increases with increasing irradiation time. The width of the 
tail of localized states in the band gap (Delta E) was evaluated using the Urbach edge method. 
Some optical parameters were determined from the reflection and transmission spectra in the 
spectral range of 200-2500 nm. The dependence of the refractive index on irradiation time and 
doping level have been discussed. It was found that the photo-induced refractive index changes 
are very large. These changes suggest the applicability of the studied system in optical devices. 
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Human and cow teeth enamel samples were separated and irradiated with gamma-ray to study 
radiation-induced radicals as dosimetric material with electron spin resonance (ESR). The 
enamel spectrum is characterized by two main g-factors g parallel to = 1.9976 and g 
perpendicular to = 2.0019. The dosimetric signal for enamel at g = 2.0019 is ascribed to CO(2)(-) 
radicals. The dose response was studied in the range from 200 mGy to 2 Gy. Power dependence, 
energy dependence and thermal stability had been studied also to determine the optimum 
conditions for ESR measurements and stability of the signal at room temperature as well. Radical 
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Films of PVA/PVP blend (50/50) filled with different concentrations of LiBr were prepared. The prepared 
films were investigated by different techniques. XRD scans demonstrate that complexation between the 
filler and the blend takes place in the amorphous region. UV-VIS analysis revealed that the values of the 
optical energies are changed with increase Li-ions content. This indicates that there is a charge transfer 
complexes arise between the polymer blend and Li-ions. The thermal stability of the product samples has 
improved after filling LiBr increases, this indicates that the filler acts as a plasticizer. The rise of the 
conductivity is significant with increased concentration of LiBr, this is means the decrease in the degree 
of crystallinity and increase in the degree of amorphosity. This suggests the choice of LiBr as filler to 
improve the electrical conductivity of PVA/PVP. (C) 2009 Elsevier B.V. All rights reserved.  
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Abstract: PVA films filled with different mass fractions of X FeCl3 (15-X) CoCl2 were 
investigated, vibrationally, thermally, optically and magnetically. An assignment of the most 
notably infrared (IR) peaks was done. Significant vibrational deformations of certain IR peaks 
with filling were studied. The main characterizing temperatures were recorded, assigned and 
their FL dependence were studied using differential scanning calorimetric (DSC). The thermal 
analysis depicts better thermal properties of the filled polymer with increasing X that represents 
interesting industrial applications. The absorption peaks in the ultraviolet and visible regions 
were detected and assigned. Electron paramagnetic resonance (EPR) spectra are complicated and 
characterized by the hyperfine structure. The main features of the EPR investigations are the 
orbital contribution to the magnetic moment, the important role of the spin-orbit coupling, the 
localization of the paramagnetic centers as well as the ionic cluster formations. The linear 
temperature dependence of the reciprocal dc magnetic susceptibility obeys Curie-Weiss behavior 
characterized by localized magnetic moments. A correlation between vibrational, thermal, 
optical, and magnetic properties was done. (C) 2009 Elsevier B.V. All rights reserved.  

Accession Number: WOS:000265886100048  

Document Type: Article  

Language: English  

Author Keywords: Polymer; Vibrational; Thermal; Optical; Electron paramagnetic resonance; Magnetic 
susceptibility; FeCl3 and CoCl2 fillers  

KeyWords Plus: ELECTRON-SPIN-RESONANCE; PHYSICAL-PROPERTIES; POLYSTYRENE 
FILMS; POLYVINYL-ALCOHOL); CONDUCTION; MNCL2  

Reprint Address: El-Khodary, A (reprint author), Mansoura Univ, Fac Sci, Dept Phys, POB 55, Mansoura 
35516, Egypt.  

Addresses:  
[ 1 ] Mansoura Univ, Fac Sci, Dept Phys, Mansoura 35516, Egypt  

E-mail Address: elkhodary@mans.edu.eg  

Publisher: ELSEVIER SCIENCE BV, PO BOX 211, 1000 AE AMSTERDAM, NETHERLANDS  

Web of Science Categories: Physics, Condensed Matter  



26 
 

Research Areas: Physics  

IDS Number: 443BV  

ISSN: 0921-4526  

 

References: 
1. Title: [not available]  
Author(s): Banwell, C. N.  
Source: Fundamental of Molecular Spectroscopy  Published: 1983  
Publisher: McGRAW-HILL Book Company (U.K.) Limited, London 

 2. Title: [not available]  
Author(s): Campbell, D; White, JR.  
Source: <IT>Polymer Characterization, Physical Techniques</IT>  Published: 1989  
Publisher: Chapmann and Hall, London  
 
3.Title: A study of electron paramagnetic resonance and optical absorption in calcium manganese 
phosphate glasses containing praseodymium  
Author(s): Chakradhar, RPS; Murali, A; Rao, JL  
Source: JOURNAL OF MATERIALS SCIENCE  Volume: 35   Issue: 2   Pages: 353-359   Published: 
JAN 2000  

4. Title: [not available]  
Author(s): Crangle, J.  
Source: The Magnetic Properties of Solids  Published: 1977  
Publisher: Edward Arnold, London  
 
5.Title: Magnetic quantum tunneling in the single-molecule magnet Mn-12-acetate  
Author(s): del Barco, E; Kent, AD; Hill, S; et al.  
Source: JOURNAL OF LOW TEMPERATURE PHYSICS  Volume: 140   Issue: 1-2   Pages: 119-174   
DOI: 10.1007/s10909-005-6016-3   Published: JUL 2005  

6.Title: The effect of MnCl2 filler on the physical properties of polystyrene films  
Author(s): El-Khodary, A  
Source: PHYSICA B-CONDENSED MATTER  Volume: 344   Issue: 1-4   Pages: 297-306   DOI: 
10.1016/j.physb.2003.10.010   Abstract Number: A2004-21-7865T-013   Published: FEB 15 2004  

7.Title: [not available] 
 Author(s): FLEMING I  
Source: SPECTROSCOPIC METHOD  Published: 1996  
 
8.Title: EFFECT OF DRAWING ON THE ALPHA-RELAXATION OF POLYVINYL-ALCOHOL) 
Author(s): GARRETT, PD; GRUBB, DT  
Source: JOURNAL OF POLYMER SCIENCE PART B-POLYMER PHYSICS  Volume: 26   Issue: 12   



27 
 

Pages: 2509-2523   DOI: 10.1002/polb.1988.090261209   Abstract Number: A1989-032115   Published: 
NOV 1988  

9. Title: [not available]  
Author(s): HAHN BR  
Source: POLYMER  Volume: 26   Pages: 1511   Published: 1985  

10. Title: METAMAGNETIC TRANSITION AND MAGNETOOPTICS IN CSCOCL3  
Author(s): HORI, H; AMAYA, K; MIKAMI, H; et al.  
Conference: 25TH CONF OF THE YAMADA SCIENCE FOUNDATION : MAGNETIC PHASE 
TRANSITIONS Location: OSAKA, JAPANDate: APR 13-16, 1990 
 Sponsor(s): YAMADA SCI FDN  
Source: JOURNAL OF MAGNETISM AND MAGNETIC MATERIALS  Volume: 90-1   Pages: 269-
270   Abstract Number: A1991-061961   Published: DEC 1990  

11.Title: Plasticizer effect on the melting and crystallization behavior of polyvinyl alcohol  
Author(s): Jang, J; Lee, DK  
Source: POLYMER  Volume: 44   Issue: 26   Pages: 8139-8146   DOI: 10.1016/j.polymer.2003.10.015   
Published: DEC 2003  

12. Title: [not available]  
Author(s): Jiles, D.  
Source: Introduction to magnetism and magnetic materials  Published: 1991  
Publisher: Chapman and Hall, London    

13.Title: THEORY OF ESR LINEWIDTHS OF FREE RADICALS  
Author(s): KIVELSON, D  
Source: JOURNAL OF CHEMICAL PHYSICS  Volume: 33   Issue: 4   Pages: 1094-1106   DOI: 
10.1063/1.1731340   Abstract Number: A1960-20663   Published: 1960  

14.Title: ELECTRON HOPPING IN A SOLITON BAND - CONDUCTION IN LIGHTLY DOPED 
(CH)X  
Author(s): KIVELSON, S  
Source: PHYSICAL REVIEW B  Volume: 25   Issue: 6   Pages: 3798-3821   DOI: 
10.1103/PhysRevB.25.3798   Published: 1982    

15.Title: [not available]  
Author(s): KUIVALAINNEN P  
Source: PHYS REV B  Volume: 32   Pages: 7900   Published: 1985  

16.Title: Spectroscopic investigations of Mn2+ ions doped polyvinylalcohol films  
Author(s): Kumar, GNH; Rao, JL; Gopal, NO; et al.  
Source: POLYMER  Volume: 45   Issue: 16   Pages: 5407-5415   DOI: 10.1016/j.polymer.2004.05.068   
Published: JUL 22 2004  
 
17.Title: [not available]  
Author(s): Lu, Y. 



28 
 

Source: Solitons and Polarons in Conducting Polymers  Published: 1988  
Publisher: World Scientific, Singapore    

18.Title: Mechanism of dc conduction in polyaniline doped with sulfuric acid  
Author(s): Luthra, V; Singh, R; Gupta, SK; et al.  
Conference: India/Japan Workshop on New Advanced Materials in Molecular Electronics Location: 
NEW DELHI, INDIADate: DEC 10-11, 2001  
Source: CURRENT APPLIED PHYSICS  Volume: 3   Issue: 2-3   Pages: 219-222   DOI: 10.1016/S1567-
1739(02)00205-5   Published: APR 2003  

19.Title: Effect of cycling on the magnetization of ion exchanged magnetic nanocomposite based on 
polystyrene  
Author(s): Malini, KA; Anantharaman, MR; Sindhu, S; et al.  
Source: JOURNAL OF MATERIALS SCIENCE  Volume: 36   Issue: 4   Pages: 821-824   DOI: 
10.1023/A:1004805925431   Abstract Number: A2001-09-7560E-016   Published: FEB 2001  

20.Title: [not available]  
Author(s): MYERS RJ  
Source: MOL MAGNETISM MAGNET  Published: 1973  

21. Title: MOLECULAR-MOTION IN A POLYVINYL-ALCOHOL) CRYSTAL  
Author(s): NAGURA, M; MATSUZAWA, S; YAMAURA, K; et al.  
Source: POLYMER COMMUNICATIONS  Volume: 24   Issue: 8   Pages: 250-253   Abstract Number: 
A1983-107562   Published: 1983  

22. Title: [not available]  
Author(s): NICHOLLS D  
Source: COMPLEXES 1 TROW TRA  Published: 1974  

23.Title: [not available]  
Author(s): PARK Y  
Source: PHYS REV B  Volume: 65   Published: 2002  

24. Title: [not available]  
Author(s): Pritchard, J.G.  
Source: Poly (Vinyl Alcohol): Basic Properties and Uses  Published: 1970  
Publisher: Gordon & Breach, London 

 25.Title: Effect of salt concentration in poly(vinyl alcohol)-based solid polymer electrolytes  
Author(s): Rajendran, S; Sivakumar, M; Subadevi, R  
Source: JOURNAL OF POWER SOURCES  Volume: 124   Issue: 1   Pages: 225-230   DOI: 
10.1016/S0378-7753(03)00591-3   Abstract Number: A2004-04-8245-036; B2004-02-8410E-122   
Published: OCT 1 2003  

26. Title: [not available]  
Author(s): Skomski, R. 
Source: Simple Models of Magnetism  Published: 2008  



29 
 

Publisher: Oxford University Press, Inc., New York  

27.Title: [not available]  
Author(s): SU I  
Source: J POLYM SCI POL PHYS  Volume: 33   Pages: 85   Published: 1995  

28.Title: [not available]  
Author(s): Tager, A.  
Source: Physical Chemistry of Polymers  Published: 1972  
Publisher: Mir, Moscow  

29.Title: ELECTRON-SPIN RESONANCE STUDIES OF MANGANESE(II) AND COPPER(II) SALTS 
OF POLY(ETHYLENE-CO-METHACRYLIC ACID)S  
Author(s): TAKEI, M; TSUJITA, Y; SHIMADA, S; et al.  
Source: JOURNAL OF POLYMER SCIENCE PART B-POLYMER PHYSICS  Volume: 26   Issue: 5   
Pages: 997-1008   DOI: 10.1002/polb.1988.090260505   Abstract Number: A1988-092605   Published: 
MAY 1988  

30. Title: Structural, electrical and magnetic properties of polystyrene films filled with AgNO3-FeCl3 
mixed fillers  
Author(s): Tawansi, A; El-Khodary, A; Youssef, AE  
Source: JOURNAL OF MAGNETISM AND MAGNETIC MATERIALS  Volume: 283   Issue: 2-3   
Pages: 199-209   DOI: 10.1016/j.jmmm.2004.05.021   Published: DEC 2004  

31. Title: FECL3 DOPED POLYVINYLIDENE FLUORIDE .2. PAULI SUSCEPTIBILITY AND 
MICROWAVE RESPONSE  
Author(s): TAWANSI, A; ABDELKADER, HI; BALACHANDRAN, W; et al.  
Source: JOURNAL OF MATERIALS SCIENCE  Volume: 29   Issue: 15   Pages: 4001-4006   DOI: 
10.1007/BF00355961   Abstract Number: A1994-20-7530C-013   Published: AUG 1 1994  

32.Title: Short-range-order spin clusters in one-dimensional Ising-like antiferromagnetic CoBr2-filled 
PVA films: a study of physical properties  
Author(s): Tawansi, A; Zidan, HM; Oraby, AH; et al.  
Source: JOURNAL OF PHYSICS D-APPLIED PHYSICS  Volume: 31   Issue: 24   Pages: 3428-3436   
DOI: 10.1088/0022-3727/31/24/005   Abstract Number: A1999-08-7570-007   Published: DEC 21 1998  

33.Title: ELECTRICAL-CONDUCTION OF POLYVINYL-ALCOHOL) FILMS  
Author(s): TAWANSI, A; MIGAHED, MD; ELHAMID, MIA  
Source: JOURNAL OF POLYMER SCIENCE PART B-POLYMER PHYSICS  Volume: 24   Issue: 12   
Pages: 2631-2642   DOI: 10.1002/polb.1986.090241203   Abstract Number: A1987-045530   Published: 
DEC 1986  

34.Title: Electron spin resonance, magnetic and optical properties of MnCl2 filled PVC films  
Author(s): Tawansi, A; Zidan, HM; Eldumiaty, AH  
Source: POLYMER TESTING  Volume: 17   Issue: 3   Pages: 211-224   DOI: 10.1016/S0142-
9418(97)00058-5   Abstract Number: A1998-18-7630F-001   Published: 1998  
 



30 
 

35. Title: [not available]  
Author(s): Wunderlich, B.  
Source: Thermal analysis  Published: 1990  
Publisher: Academic Press Inc, London  

36. Title: [not available]  
Author(s): ZAINUDDIN DJT  
Source: RADIAT PHYS CHEM  Volume: 62   Pages: 283   DOI: 10.1016/S0969-806X(01)00188-8   
Published: 2001  

37. Title: Electron spin resonance and ultraviolet spectral analysis of UV-irradiated PVA films filled with 
MnCl2 and CrF3  
Author(s): Zidan, HM  
Source: JOURNAL OF APPLIED POLYMER SCIENCE  Volume: 88   Issue: 1   Pages: 104-111   DOI: 
10.1002/app.11569   Abstract Number: A2003-15-6180B-001   Published: APR 4 2003  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



31 
 

Characterization, electrical and magnetic properties of PVA films filled with FeCl3-MnCl2 mixed 
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Abstract: Polyvinyl alcohol (PVA) films filled with different filling levels (FLs) of XFeCL3(15-X) 
MnCl2 were studied. The DSC thermograms exhibited an increase in the melting temperature with. lling, 
indicating better thermal stability of the filled polymer of interesting industrial applications. The 
amorphous feature of the filled polymer was depicted using XRD scans. Vibrational studies displayed 
significant structural deformations. The FL dependence of certain IR absorption peaks was discussed. The 
dc electrical conduction mechanism was interpreted on the basis of the modified interpolaron hopping 
model. The present results of the dc magnetic susceptibility (chi) suggested the temperature dependence 
of Curie-Weiss behavior characterized by localized magnetic moments. The effective paramagnetic 
moment (mu(eff)) was estimated; its dependence on the FL exhibited a non-linear character. The electron 
spin resonance (ESR) study revealed unresolved broad distorted signals characterized by the hyperfine 
structure. The ESR parameters were evaluated. A correlation between the above-mentioned studies was 
discussed to relate the structural, electrical and magnetic properties of the filled PVA polymer. (C) 2008 
Elsevier B.V. All rights reserved.  
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This study deals with the effects of various filling levels of a mixture of two transition 
compounds [(X)AgNO3(10 - X)MnCl2] on the structural, electrical, and magnetic properties of 
atactic polystyrene (PS) films. X-ray diffraction (XRD) scans showed two main peaks for 
unfilled PS films. Crystalline peaks were unexpectedly detected With the filling and could be 
correlated to the formation of clusters. The IR transmission spectra revealed characteristic PS 
peaks. Certain IR peaks could be taken as evidence for the formation of polaron and bipolaron 
bound states in the polymeric matrix. The direct-current (DC) electrical conduction 
measurements suggested that the conduction mechanism could be attributed to phonon-assisted 
charge carrier hopping according to the interpolaron hopping model. The DC magnetic 
susceptibility results at 90-235 K obeyed the Curie-Weiss law. The negative values of the 
paramagnetic Curie temperature (theta(P)) indicated the possibility of an antiferromagnetic 
exchange interaction, whereas the positive values of theta(P) suggested a ferromagnetic 
exchange interaction at low temperatures. An electron spin resonance (ESR) spectrum at X = 0% 
revealed a broad Lorentzian signal. This suggested the presence of aggregated Mn2+ and was 
confirmation of cluster formation found in XRD studies. On the other hand, ESR spectra at 
higher values of X depicted hyperfine structures characterized by the six unresolved lines of the 
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