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Abstract 

The thermally stimulated discharge current (TSDC) technique was used to study the 
dipolar relaxation mechanism present in Poly (vinyl chloride-co-vinylacetate-co-2-
hydroxypropyl acrylate) PVVII, Poly(methyl methacrylate) PMMA and their blends. 
TSDC global spectra of PVVH/PMMA polyblends exhibited two relaxation 
processes, indicating that the two polymers were not completely compatible with each 
other. Thermal sampling technique was used to investigate the breadth of the glass 
transition temperature covering the a-relaxation in each polymer. Each global 
spectrum was resolved into its elementary processes and was characterized by using a 
single relaxation time and an activation energy. These characteristics can be explained 
in terms of cooperative motions (dipole-dipole interactions) corresponding to long-
range conformational changes, characteristic of a-relaxation. The TSDC theory was 
modified using dipole-dipole interaction effects. The a-relaxation was analyzed in 
terms of the Arrhenius relaxation times by using an iterative technique. Linearity was 
found to exist between the activation energy and the logarithm of the pre-exponential 
factor of the a-relaxation, confirming the validity of the compensation laws.   
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We present results of dielectric investigation of poly(3-hydroxybutyrate) (PHB) semi-
crystalline polymer. The data obtained are treated in the view of electric modulus 
formalisms in order to correlate the effects of the conductivity on the net dielectric 
relaxation phenomena. The results reveal that the conductive relaxation processes 
contribution in the low frequency region is much larger than in the high frequency 
region. At high temperatures (above the glass transition temperature), the electrical 
properties are strongly influenced by the space charge. Finally the plot of the complex 
electric modulus for a given temperature in Argand's plane shows that the conductive 
processes are reflected by an arc at low frequency which agrees with the model of 
Coelho.   
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Abstract 

Dielectric relaxation spectroscopy has been investigated for pure poly (acrylonitrile-
butadiene-styrene) (ABS), pure styrene-acrylonitrile (SAN) and a ABS/SAN polymer 
blend in the frequency range from 100 Hz to 100 kHz at different temperatures. We 
observed that all samples were characterized by a high dielectric constant (epsilon') at 
low frequency and high temperature. In addition, the dielectric loss (tan delta) showed 
a frequency dependent relaxational peak for all samples. Moreover, the temperature 
dependence of the AC conductivity was investigated for all samples, and the values of 
the activation energy were estimated  . 

Author Keywords: Dielectric constant; Dielectric loss; AC conductivity; Polymer 
blends; Relaxation   

KeyWords Plus: CONCENTRATION FLUCTUATIONS; GLASS-TRANSITION; 
CONDUCTIVITY; NAPHTHALATE); CONSTANT; DYNAMICS   

Reprint Address: Fahmy, T (reprint author)  Alkharj Univ, Fac Sci & Human, Dept 
Phys, Alkharj 83, Saudi Arabia . 

Publisher: KOREAN PHYSICAL SOC, 635-4, YUKSAM-DONG, KANGNAM-
KU, SEOUL 135-703, SOUTH KOREA   

Web of Science Categories: Physics, Multidisciplinary   

Research Areas: Physics   

IDS Number: 778BI    

ISSN: 0374-4884   

 



References: 
1.Title: [not available] 
Author(s): AHEMD MT  
Source: POLYM-PLAST TECHNOL  Volume: 44   Pages: 1559   Published: 2005    

2.Title: Dielectric relaxation spectroscopy of reactively blended amorphous 
poly(ethylene terephthalate)-poly(ethylene naphthalate) films  
Author(s): Becker, O; Simon, GP; Rieckmann, T; et al . 
Source: POLYMER  Volume: 42   Issue: 5   Pages: 1921-1929   DOI: 10.1016/S0032-
3861(00)00485-7   Abstract Number: A2001-04-7740-006   Published: MAR 2001  

3.Title: Study of dielectric relaxation phenomena and electrical properties of 
conductive polyaniline based composite films  
Author(s): Bouanga, C. Vanga; Fatyeyeva, K.; Baillif, P. -Y.; et al . 
Conference: 5th International Conference on Dielectric Spectroscopy and Its 
Applications Location: Lyon, FRANCEDate: AUG 26-29, 2008  
Source: JOURNAL OF NON-CRYSTALLINE SOLIDS  Volume: 356   Issue: 11-17   
Pages: 611-615   DOI: 10.1016/j.jnoncrysol.2009.09.037   Published: APR 1 2010  

4.Title: The use of dielectric spectroscopy for the characterisation of polymer-induced 
flocculation of core-shell particles  
Author(s): Christensen, Peter Vittrup; Christensen, Morten Lykkegaard; Keiding, 
Kristian  
Source: JOURNAL OF COLLOID AND INTERFACE SCIENCE  Volume: 356   
Issue: 2   Pages: 681-689   DOI: 10.1016/j.jcis.2011.01.034   Published: APR 15 2011  

5.Title: [not available]  
Author(s): Debye, P . 
Source: Polar molecules  Published: 1929  
Publisher: Dover Publ., Mineola, NY 

6.Title: Alternating-current conductivity and dielectric relaxation of 
poly(acrylonitrile-butadiene-styrene) terpolymer doped with tetrabutylammonium 
tetrafluoroborate  
Author(s): Fahmy, T; Ahmed, MT  
Source: JOURNAL OF POLYMER MATERIALS  Volume: 20   Issue: 4   Pages: 
367-376   Abstract Number: A2004-16-7740-004   Published: DEC 2003    

8.Title: Thermal induced structural change investigations in PVC/PEMA polymer 
blend  
Author(s): Fahmy, T; Ahmed, MT  
Source: POLYMER TESTING  Volume: 20   Issue: 5   Pages: 477-484   DOI: 
10.1016/S0142-9418(00)00060-X   Abstract Number: A2001-12-6140K-034   
Published: 2001  



9.Title: Dielectric relaxation spectroscopy of poly (vinyl chloride-co-vinyl acetate-co-
2-hydroxypropyl acrylate)/poly (acrylonitrile-butadiene-styrene) polymer blend 
Author(s): Fahmy, T . 
Source: POLYMER-PLASTICS TECHNOLOGY AND ENGINEERING  Volume: 
46   Issue: 1   Pages: 7-18   DOI: 10.1080/03602550600915136   Published: JAN 
2007  

10.Title: [not available [Author(s): HARPER CA  
Source: HDB PLASTICS ELASTOM  Pages: 1   Published: 1975  

11.Title: [not available [ 
Author(s): Jonscher, A K . 
Source: Dielectric Relaxation in Solids  Published: 1983  
Publisher: Chelsea Dielectrics Press, London 

12.Title: Segmental dynamics and incompatibility in hard/soft polymer blends 
Author(s): Karatasos, K; Vlachos, G; Vlassopoulos, D; et al . 
Source: JOURNAL OF CHEMICAL PHYSICS  Volume: 108   Issue: 14   Pages: 
5997-6005   DOI: 10.1063/1.476012   Abstract Number: A1998-10-6140K-026   
Published: APR 8 1998  

13.Title: [not available]  
Author(s): Kremer, F.; Schonhals, A . 
Source: Broadband Dielectric Spectroscopy  Published: 2002  
Publisher: Springer Verlag, Berlin 

  

14.Title: FREQUENCY-DEPENDENT LOSS IN AMORPHOUS-
SEMICONDUCTORS  
Author(s): LONG, AR  
Source: ADVANCES IN PHYSICS  Volume: 31   Issue: 5   Pages: 553-637   DOI: 
10.1080/00018738200101418   Abstract Number: A1982-115747; B1983-001335   
Published: 1982  

15.Title: Dielectric behaviour in a vanadium phosphate glass  
Author(s): Mansingh, A.; Reyes, J.M.; Sayer, M . 
Source: Journal of Non-Crystalline Solids  Volume: 7   Issue: 1   Pages: 12-22   DOI: 
10.1016/0022-3093(72)90014-2   Abstract Number: A1972-019749   Published: Jan.-
Feb. 1972  

16.Title: THE AC CONDUCTIVITY AND DIELECTRIC-CONSTANT OF 
LITHIUM-NIOBATE SINGLE-CRYSTALS  
Author(s): MANSINGH, A; DHAR, A  
Source: JOURNAL OF PHYSICS D-APPLIED PHYSICS  Volume: 18   Issue: 10   
Pages: 2059-2071   DOI: 10.1088/0022-3727/18/10/016   Abstract Number: A1986-
010421   Published: 1985  



17.Title: DIELECTRIC-CONSTANT STUDY IN COPPER-POLY(VINYL 
ALCOHOL) MIXTURES  
Author(s): MOSAAD, MM  
Source: JOURNAL OF MATERIALS SCIENCE LETTERS  Volume: 9   Issue: 1   
Pages: 32-33   DOI: 10.1007/BF00722860   Abstract Number: A1990-048219   
Published: JAN 1990  

18.Title: Glass transition behaviour of poly(ether ether ketone)/poly(aryl ether 
sulphone) blends: dynamic mechanical and dielectric relaxation studies  
Author(s): Nandan, B; Kandpal, LD; Mathur, GN  
Source: POLYMER  Volume: 44   Issue: 4   Pages: 1267-1279   Article Number: PII 
S0032-3861(02)00852-2   DOI: 10.1016/S0032-3861(02)00852-2   Abstract Number: 
A2003-12-6470P-051   Published: FEB 2003  

19.Title: CONCENTRATION FLUCTUATIONS AND SEGMENTAL 
RELAXATION IN MISCIBLE POLYMER BLENDS  
Author(s): ROLAND, CM; NGAI, KL  
Book Editor(s): Ewen, B; Fischer, EW; Fytas, G  
Conference: 27th Europhysics Conference on Macromolecular Physics Location: 
IRAKLION, GREECEDate: SEP 23-27, 1991 
Sponsor(s): FDN RES & TECHNOL HELLAS; MAX PLANCK INST 
POLYMERFORSCH; EUROPEAN PHYS SOC  
Source: APPLICATION OF SCATTERING METHODS TO THE DYNAMICS OF 
POLYMER SYSTEMS  Book Series: PROGRESS IN COLLOID AND POLYMER 
SCIENCE   Volume: 91   Pages: 75-79   Published: 1993  

20.Title: [not available] Author(s): OLABISI O  
Source: POLYM POLYM MISCIBIL  Pages: 18103   Published: 1980  

21.Title: [not available [Author(s): PIKE GE  
Source: PHYS REV B  Volume: 6   Pages: 8103   Published: 1972  

 

23.Title: [not availabl] [ 
Author(s): RAO RV  
Source: MAT SCI ENG A-STRUCT  Volume: 281   Pages: 213   Published: 2000  

24.Title: [not available]  
Author(s): RUNT JP  
Source: ACS PROFESSIONAL REF  Volume: 1   Pages: 78   Published: 1977  

25.Title: DIELECTRIC STUDY OF THE CRYSTAL AMORPHOUS INTERPHASE 
IN POLY(VINYLIDENE FLUORIDE) POLY(METHYL METHACRYLATE) 
BLENDS  
Author(s): SAITO, H; STUHN, B  



Source: POLYMER  Volume: 35   Issue: 3   Pages: 475-479   DOI: 10.1016/0032-
3861(94)90499-5   Abstract Number: A1994-13-7740-004   Published: 1994  

26.Title: BROADENING OF THE GLASS-TRANSITION IN BLENDS OF 
POLY(ARYL ETHER KETONES) AND A POLY(ETHER IMIDE) AS STUDIED 
BY THERMALLY STIMULATED CURRENTS  
Author(s): SAUER, BB; HSIAO, BS  
Source: JOURNAL OF POLYMER SCIENCE PART B-POLYMER PHYSICS  
Volume: 31   Issue: 8   Pages: 917-932   DOI: 10.1002/polb.1993.090310802   
Abstract Number: A1993-20-6470P-002   Published: JUL 1993  

27.Title: Study of relaxations in epoxy polymer by thermally stimulated 
depolarization current (TSDC) and dielectric relaxation spectroscopy (DRS (
Author(s): Smaoui, Hichem; Arous, Mourad; Guermazi, Hajer; et al . 
Source: JOURNAL OF ALLOYS AND COMPOUNDS  Volume: 489   Issue: 2   
Pages: 429-436   DOI: 10.1016/j.jallcom.2009.09.116   Published: JAN 21 2010  

28.Title: [not available]  
Author(s): TRASK CA  
Source: MACROMOLECULES  Volume: 28   Pages: 8388   Published: 1995  

29.Title: A dielectric study on the local dynamics of miscible polymer blends: poly(2-
chlorostyrene)/poly(vinyl methyl ether ( 
Author(s): Urakawa, O; Fuse, Y; Hori, H; et al . 
Source: POLYMER  Volume: 42   Issue: 2   Pages: 765-773   DOI: 10.1016/S0032-
3861(00)00370-0   Abstract Number: A2001-02-7740-005   Published: JAN 2001  

 

30.Title: [not available]  
Author(s): VENKATESWARLU P  
Source: THIN SOLID FILMS  Volume: 474   Pages: 1   Published: 2004 
   



Relaxational Study of Poly(ethyl methacrylate) by Using the Thermally 
Stimulated Depolarization Current-thermal Sampling Spectroscopy: Modified 

Dipole-dipole Interaction Theory 

Author(s): Ahmed, MT (Ahmed, M. T) 
Addresses:  [ 1 ] Mansoura Univ, Fac Sci, Dept Phys, Polymer Lab, Mansoura 35516, 

Egypt 

E-mail Addresses: moustf1@yahoo.com 

Source: JOURNAL OF THE KOREAN PHYSICAL SOCIETY  Volume: 57   Issue: 
2   Pages: 272-281   DOI: 10.3938/jkps.57.272   Published: AUG 2010   

Abstract 

The temperature and the electric-field dependences of the dielectric relaxation have 
been investigated in amorphous poly(ethyl methacrylate) (PEMA) thin films by using 
the thermally stimulated discharge current (TSDC) and the thermal sampling (TS) 
techniques and AC dielectric measurements. All measurements were performed on 
cast thin films with thicknesses of 50 - 60 mu m over a temperature range covering 
the glass transition region (alpha-relaxation). The nature of relaxation mechanisms in 
amorphous PEMA is discussed on the basis of the TSDC and dielectric results. 
Comparative studies of the dielectric properties obtained by using the TSDC indicated 
a strong resemblance between the two techniques. PEMA films are characterized by 
two TSDC relaxation peaks, revealing the presence of two major relaxation processes 
and termed as the alpha-peak, around 341 K. and the rho-peak ranging from 385 K to 
the 403 K, associated with dipolar relaxation and space charge relaxation processes, 
respectively. The thermal sampling technique (TS) was used to resolve the complex 
TSDC behavior of the films to obtain the elementary peaks characterized by the 
Debye relaxation time. The dependence of the peak temperature T(m) on the 
polarizing temperature T(p) indicated a continuous distribution of relaxation times. 
The activation parameters characterizing the TS peaks, such as the activation energy 
(E), the pre-exponential factor (tau(0)) and the dipole-dipole interaction strength 
parameter (d(i)), have been estimated by using a modified approach of the TSDC 
theory with the dipole-dipole interaction effect and two relaxation models, the 
Arrhenius (DDIAR) and the Vogel-Tamman-Fulcher (DDIVTF) relaxation models. 
Good results were obtained in comparison with other methods such as the initial rise 
method. A linear relationship between the activation enthalpy (Delta H) and activation 
entropy (Delta S) of the alpha-relaxations was obtained, confirming the validity of the 
compensation law  . 

Accession Number: WOS:000281022800012   

Document Type: Article   

Language: English   



Author Keywords: Relaxation processes; Poly(ethyl methacrylate); Thermally 
stimulated discharge current (TSDC); Thermal sampling (TS); Dipolar relaxation; 
Entropy; Enthalpy; Compensation   

KeyWords Plus: SPACE-CHARGE; DISTRIBUTED RELAXATIONS; 
DIELECTRIC-RELAXATION; POLYMER BLENDS; TERPOLYMER; 
TRANSITION; VISCOSITY; DISCHARGE; TSDC; TSC   

Reprint Address: Ahmed, MT (reprint author)  Mansoura Univ, Fac Sci, Dept Phys, 
Polymer Lab, Mansoura 35516, Egypt . 

Publisher: KOREAN PHYSICAL SOC, 635-4, YUKSAM-DONG, KANGNAM-
KU, SEOUL 135-703, SOUTH KOREA   

Web of Science Categories: Physics, Multidisciplinary   

Research Areas: Physics   

IDS Number: 640BS   

ISSN: 0374-4884   

 

References: 
1.Title: IMPURITY-CONCENTRATION EFFECTS ON THE DIELECTRIC-
RELAXATION OF ALKALI-HALIDES  
Author(s): ACEITUNO, P; CUSSO, F  
Source: PHYSICAL REVIEW B  Volume: 25   Issue: 12   Pages: 7577-7583   DOI: 
10.1103/PhysRevB.25.7577   Published: 1982  

2.Title: [not availabl]  
Author(s): AHMED MT  
Source: INT J MAT SCI  Volume: 4   Pages: 46   Published: 2009  

3.Title: Distributed relaxations in PVC/PEMA polymer blends as revealed by 
thermostimulated depolarization current  
Author(s): Ahmed, MT; Fahmy, T  
Source: POLYMER TESTING  Volume: 18   Issue: 8   Pages: 589-599   DOI: 
10.1016/S0142-9418(98)00057-9   Abstract Number: A1999-21-6140K-004   
Published: 1999  

4.Title: [not available]  
Author(s): AHMED MT  
Source: POLYM-PLAST TECHNOL  Volume: 44   Pages: 1   Published: 2005  

5.Title: The role of space charge formation in the generation of thermally stimulated 
current (TSC) spectroscopy data for a model amorphous drug system  



Author(s): Antonijevic, Milan D.; Craig, Duncan Q. M.; Barker, Susan A . 
Source: INTERNATIONAL JOURNAL OF PHARMACEUTICS  Volume: 353   
Issue: 1-2   Pages: 8-14   DOI: 10.1016/j.ijpharm.2007.11.004   Published: APR 2 
2008  

6.Title: CALCULATION OF ELECTRON TRAP DEPTHS FROM 
THERMOLUMINESCENCE MAXIMA  
Author(s): BOOTH, AH  
Source: CANADIAN JOURNAL OF CHEMISTRY-REVUE CANADIENNE DE 
CHIMIE  Volume: 32   Issue: 2   Pages: 214-215   DOI: 10.1139/v54-027   Abstract 
Number: A1954-06520   Published: 1954  

7.Title: [not available]  
Author(s): BURDEN RL  
Source: NUMERICAL ANAL  Pages: 451   Published: 1989  

8.Title: [not available]  
Author(s): CHATAIN D  
Source: J POLYM SCI POL LETT  Volume: 11   Pages: 1634   Published: 1973  

9.Title: [not available]  
Author(s): CHEN R  
Source: APPL PHYS  Volume: 40   Pages: 2   Published: 1969  

 

 

 

 

10.Title: EVALUATION OF THERMALLY STIMULATED CURRENT CURVES 
Author(s): COWELL, TAT; WOODS, J  
Source: BRITISH JOURNAL OF APPLIED PHYSICS  Volume: 18   Issue: 8   
Pages: 1045-&   DOI: 10.1088/0508-3443/18/8/302   Abstract Number: A1967-38194   
Published: 1967  

11.Title: Glass transition studies in physically aged partially crystalline poly(ethylene 
terephthalate) by TSC  
Author(s): Diego, JA; Canadas, JC; Mudarra, M; et al . 
Source: POLYMER  Volume: 40   Issue: 19   Pages: 5355-5363   DOI: 
10.1016/S0032-3861(98)00749-6   Abstract Number: A1999-16-6470P-002   
Published: SEP 1999  

12.Title: Alpha relaxation study in poly(vinyl chloride)/poly(ethyl methacrylate) 
blends using thermally stimulated currents  
Author(s): Fahmy, T; Ahmed, MT  



Source: POLYMER INTERNATIONAL  Volume: 49   Issue: 7   Pages: 669-677   
DOI: 10.1002/1097-0126(200007)49:7<669::AID-PI412>3.0.CO;2-Y   Abstract 
Number: A2000-19-7740-010   Published: JUL 2000  

13.Title: FRACTIONAL POLARIZATION, A NEW TECHNIQUE OF THE 
THERMALLY STIMULATED CURRENT METHOD TO STUDY THE 
PHYSICAL AND MORPHOLOGICAL STRUCTURE OF MATERIALS  
Author(s): FARUQUE, HS  
Source: JOURNAL OF MATERIALS SCIENCE  Volume: 30   Issue: 20   Pages: 
5210-5214   DOI: 10.1007/BF00356071   Abstract Number: A1996-01-7730-004   
Published: OCT 15 1995  

14.Title: Analysis of recent measurements of the viscosity of glasses  
Author(s): Fulcher, GS  
Source: JOURNAL OF THE AMERICAN CERAMIC SOCIETY  Volume: 8   Issue: 
6   Pages: 339-355   DOI: 10.1111/j.1151-2916.1925.tb16731.x   Published: JUN 
1925  

15.Title: THE ELECTRON TRAP MECHANISM OF LUMINESCENCE IN 
SULPHIDE AND SILICATE PHOSPHORS  
Author(s): GARLICK, GFJ; GIBSON, AF  
Source: PROCEEDINGS OF THE PHYSICAL SOCIETY OF LONDON  Volume: 
60   Issue: 342   Pages: 574-590   DOI: 10.1088/0959-5309/60/6/308   Abstract 
Number: A1948-02433   Published: 1948   

16.Title: [not available]  
Author(s): GHEDENHKO BV  
Source: THEORY PROBABILITIES  Pages: 85   Published: 1988  

17.Title: The inclusion of space charge effects in simulations of the thermally 
stimulated discharge experiment  
Author(s): Given, MJ; Fouracre, RA; Banford, HM  
Conference: 5th Castellani Seminar on the Radiation Chemistry and Physics of Solids 
Location: UNIV STRATHCLYDE, GLASGOW, SCOTLANDDate: MAY 01-04, 
1997  
Source: RADIATION PHYSICS AND CHEMISTRY  Volume: 54   Issue: 2   Pages: 
199-201   DOI: 10.1016/S0969-806X(98)00243-6   Abstract Number: A2000-01-
7220J-004   Published: FEB 1999  

18.Title: [not available]  
Author(s): Glasstone, S.; Laidler, K. J.; Eyring, H . 
Source: The Theory of Rate Processes  Pages: 544   Published: 1941  
Publisher: McGraw-Hill Publication, New York 



19.Title: [not available]  
Author(s): GRAMMATIKAKIS J  
Source: PHYS REV B  Volume: 46   Pages: 4041   Published: 1992  

20.Title: Application of thermally stimulated current measurement to the polymorphic 
characterization of drug substances  
Author(s): Ikeda, Y; Hirayama, T; Terada, K  
Conference: 40th Anniversary Japanese Conference on Calorimetry and Thermal 
Analysis Location: Tokyo, JAPANDate: OCT 12-14, 2004 
Sponsor(s): Japan Soc Calorimetry Thermal Analysis  
Source: THERMOCHIMICA ACTA  Volume: 431   Issue: 1-2   Pages: 195-199   
DOI: 10.1016/j.tca.2005.02.032   Published: JUN 15 2005  

21.Title: [not available]  
Author(s): KATSIKA V 
Source: PHYS REV B  Volume: 44   Pages: 4041   Published: 1991  

22.Title: The class transition in linear low density polyethylene determined by 
thermally stimulated depolarization currents  
Author(s): Laredo, E; Suarez, N; Bello, A; et al . 
Source: JOURNAL OF POLYMER SCIENCE PART B-POLYMER PHYSICS  
Volume: 34   Issue: 4   Pages: 641-648   DOI: 10.1002/(SICI)1099-
0488(199603)34:4<641::AID-POLB4>3.0.CO;2-T   Abstract Number: A1996-09-
7730-001   Published: MAR 1996  

23.Title: [not available]  
Author(s): LENTING BPM  
Source: PHYS REV B  Volume: 14   Pages: 4041   Published: 1978  

24.Title: Further uses of polymethlymethacrylate in orthopaedic surgery  
Author(s): McCaskie, AW; Richardson, JB; Gregg, PJ  
Source: JOURNAL OF THE ROYAL COLLEGE OF SURGEONS OF 
EDINBURGH  Volume: 43   Issue: 1   Pages: 37-39   Published: FEB 1998  

25.Title: [not available]  
Author(s): MIGAHED MD  
Source: INT J POLYM MATER  Volume: 51   Pages: 875   Published: 2001  

26.Title: TSDC AND THE ROLE OF SPACE-CHARGE IN 
POLYACRYLONITRILE METHYLACRYLATE COPOLYMER FILMS  
Author(s): MIGAHED, MD; ISHRA, M; ELKHODARY, A; et al . 
Source: JOURNAL OF APPLIED POLYMER SCIENCE  Volume: 53   Issue: 10   
Pages: 1315-1322   DOI: 10.1002/app.1994.070531005   Published: SEP 6 1994  

27.Title: [not available]  
Author(s): MIGAHED MD  
Source: J APPL POLYM SCI  Volume: 53   Pages: 1987   Published: 1994  



28.Title: RATE THEORY AND COOPERATIVE STRUCTURAL RELAXATION 
IN AMORPHOUS POLYMER BLENDS AS REVEALED BY A THERMAL 
SAMPLING STUDY  
Author(s): MIGAHED, MD; ISHRA, M; FAHMY, T  
Source: JOURNAL OF PHYSICS D-APPLIED PHYSICS  Volume: 27   Issue: 10   
Pages: 2216-2222   DOI: 10.1088/0022-3727/27/10/035   Abstract Number: A1994-
24-6140K-005   Published: OCT 14 1994  

29.Title: Dielectric relaxation behavior studies in amorphous terpolymer of poly(vinyl 
chloride-co-vinyl acetate-co-2-hydroxypropyl acrylate) using dielectric spectroscopy 
and thermally stimulated current techniques  
Author(s): Migahed, MD; Ahmed, MT 
Source: POLYMER-PLASTICS TECHNOLOGY AND ENGINEERING  Volume: 
43   Issue: 4   Pages: 1053-1066   DOI: 10.1081/PPT-120038610   Abstract Number: 
A2005-06-7740-006   Published: 2004  

30.Title: Study of poly(methyl methacrylate) space charge relaxation by TSDC 
Author(s): Mudarra, M; Belana, J  
Source: POLYMER  Volume: 38   Issue: 23   Pages: 5815-5821   DOI: 
10.1016/S0032-3861(97)00128-6   Abstract Number: A1998-01-7750-001; B1998-
01-2810D-001   Published: NOV 1997     



Dielectric and Electric Modulus of Poly(3-hydroxybutyrate) Semi-crystalline 
Polymer   

Author(s): Kotp, AE (Kotp, A. E.)[ 1 ] ; Ahmed, MT (Ahmed, M. T.)[ 1] 
Addresses:  [ 1 ] Mansoura Univ, Fac Sci, Dept Phys, Polymer Res Lab, Mansoura, 
Egypt  

E-mail Addresses: moustf_1@yahoo.com   

   

Source: INTERNATIONAL JOURNAL OF POLYMERIC MATERIALS  Volume: 
57   Issue: 12   Pages: 1075-1082   DOI: 10.1080/00914030802257859   Published: 
2008   

Abstract 

We present results of dielectric investigation of poly(3-hydroxybutyrate) (PHB) semi-
crystalline polymer. The data obtained are treated in the view of electric modulus 
formalisms in order to correlate the effects of the conductivity on the net dielectric 
relaxation phenomena. The results reveal that the conductive relaxation processes 
contribution in the low frequency region is much larger than in the high frequency 
region. At high temperatures (above the glass transition temperature), the electrical 
properties are strongly influenced by the space charge. Finally the plot of the complex 
electric modulus for a given temperature in Argand's plane shows that the conductive 
processes are reflected by an arc at low frequency which agrees with the model of 
Coelho  . 
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Abstract: We have modified the thermally stimulated depolarization current (TSDC) 
theory so that it contains the relaxation obeying the Vogel-Tammann-Fulcher 
relaxation model. Thermal sampling (TS) technique was used to decompose the 
complex TSDC spectrum to a number of elementrary peaks. Numerical method is 
applied for the analysis of TS spectra for the amorphous polar poly(vinyl chloride-co-
vinyl acetate-co-2-hydroxypropyl acrylate) (PHHV); poly(methyl methacrylate) 
(PMMA), and poly(vinyl chloride) (PVC). The characteristic alpha-relaxation peak 
parameters, namely the pre-exponential factor (tau(0)) and its related Vogel-
Tammann-Fulcher (VTF) energy (E-VTF), for each thermal windowing (TW) 
experiment were determined. The almost temperature independence of the peak 
parameters suggests that this behavior is a result of segmental dipole relaxation, and 
consequently, there is no distribution in both peak parameters  . 
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