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Abstract

Cadmium sulfide (CdS) nanoparticles with different sizes were synthesized using chemical
precipitation method. The change of particle size, morphologies and crystal structures with the
molar ratio of cadmium to sulfide salt was obtained from transmission electron microscopy
(TEM) and X-ray diffraction pattern results. It should be noted that, the CdS nanoparticles were
formed with different size, normal distribution and cubic phase. The effect of particle sizes on
the optical properties was confirmed from UV-visible and fluorescence spectroscopic data. The
optical band gap decreases from 2.9 to 2.51 eV with increasing the particle size from 5 to 9.25
nm due to the change of the molar ratio of CdCI2 to Na2S from (16:1) to (1:16). The electrical
results obtained show that, DC conductivity increase with decreasing the particle sizes. The
conduction mechanisms were discussed at low and high applied voltage. All samples have
semiconducting behavior and can be used in the field of light emitting diodes. (C) 2012 Elsevier
B.V. All rights reserved.
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Abstract

Cadmium sulfide/polyaniline (CdS/PANI) nanocomposites were prepared by polymerization of
aniline on the CdS nanoparticles using facile synthetic steps. Transmission Electron Microscope
(TEM) confirmed that CdS/PANI nanocomposites were synthesized in the form of core/shell
structure. According to the patterns of X-ray diffraction (XRD), the particle sizes of the cored
CdS were changed with the change of CdCI2 to Na2S molar ratio. Fourier transform infrared
(FTIR) spectra revealed that. CdCI2 to Na2S was used to control the polymerization process of
aniline. The oxidation degree of PANI was increased with increasing CdCI2 to Na2S. The UV-
visible spectra of CdS/PANI core/shell nanocomposite was contained the absorption of the PANI
shell as well as the CdS nanoparticles core at certain ratios of CdCI2 and Na2S. (C) 2012
Elsevier B.V. All rights reserved.
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Abstract

Nanoparticles hydroxyapatite (HAp) was prepared via an in situ biomimetic process with
polyacrylic acid (PAAC) as a host polymeric material. Fourier transform infrared spectroscopy,
transmission electron microscopy, scanning electron microscopy, X-ray diffraction,
thermogravimetric analysis, and differential scanning calorimetry were used to test the physical
and chemical characteristics of biocomposites. The formation of HAp is confirmed by energy
dispersion X-ray analysis. Chemical binding between inorganic HAp and PAAc was investigated
and discussed. HAp formation was initiated through the interaction of Ca(2+) ions with the
negative side groups of the polymer surface. The results showed that the biocomposites were
formed with good homogeneity and thermal stability. Nanoparticles of HAp were uniformly
distributed in the polymeric matrices. The resulting new materials are hoped to be applicable in
the biomedical fields. (C) 2011 Wiley Periodicals, Inc. J Appl Polym Sci 122: 3270-3276, 2011

Accession Number: WOS:000295538600049

Document Type: Article

Language: English

Author Keywords: nanoparticles; hydroxyapatite; biocomposites; FTIR; X-ray; TEM

KeyWords Plus: BONE; BIOMATERIALS; COMPOSITES; MATRIX; BIOCERAMICS;
POLYMERS; FTIR; TGA

Reprint Address: Hezma, AM (reprint author)

Natl Res Ctr, Div Phys, Dept Spect, Giza, Egypt.

Source: JOURNAL OF APPLIED POLYMER SCIENCE Volume: 122 Issue: 5 Pages:
3270-3276 DOI: 10.1002/app.34413 Published: DEC 5 2011

Publisher: WILEY-BLACKWELL, COMMERCE PLACE, 350 MAIN ST, MALDEN 02148,
MA USA

Web of Science Categories: Polymer Science
Research Areas: Polymer Science

IDS Number: 828XR

ISSN: 0021-8995

19



References:

1. Title: Some studies on calcium phosphate embedded in polyvinyl alcohol matrix before and
after gamma-irradiation

Author(s): Abdelrazek, E. M.; El Damrawi, G.; Al-Shahawy, A.

Source: PHYSICA B-CONDENSED MATTER Volume: 405 Issue: 3 Pages: 808-816 DOI:
10.1016/j.physb.2009.06.129 Published: FEB 1 2010

2. Title: A novel technique to synthesize hydroxyapatite at low temperature

Author(s): Anee, TK; Ashok, M; Palanichamy, M; et al.

Source: MATERIALS CHEMISTRY AND PHYSICS Volume: 80 Issue: 3 Pages: 725-730
DOI: 10.1016/S0254-0584(03)00116-0 Abstract Number: A2004-02-8120-006 Published:
JUN 26 2003

3. Title: Hydroxyapatite nanopowders: Synthesis, densification and cell-materials interaction
Author(s): Banerjee, Ashis; Bandyopadhyay, Amit; Bose, Susmita

Source: MATERIALS SCIENCE & ENGINEERING C-BIOMIMETIC AND
SUPRAMOLECULAR SYSTEMS Volume: 27 Issue: 4 Pages: 729-735 DOI:
10.1016/j.msec.2006.07.010 Published: MAY 2007

4. Title: Hydroxyapatite-reinforced polyethylene as an analogous material for bone replacement.
Author(s): Bonfield, W

Source: Annals of the New York Academy of Sciences Volume: 523 Pages: 173-7 DOI:
10.1111/5.1749-6632.1988.th38510.x Published: 1988

5. Title: Thermal properties and TGA-FTIR studies of polyacrylic and polymethacrylic acid
doped with metal clusters

Author(s): Cardenas, G; Munoz, C; Carbacho, H

Source: EUROPEAN POLYMER JOURNAL Volume: 36 Issue: 6 Pages: 1091-1099 DOI:
10.1016/S0014-3057(99)00187-1 Published: JUN 2000

6.Title: Synthesis and characterization of hydroxyapatite nanoparticles

Author(s): Cengiz, Burcu; Gokce, Yavuz; Yildiz, Nuray; et al.

Source: COLLOIDS AND SURFACES A-PHYSICOCHEMICAL AND ENGINEERING
ASPECTS Volume: 322 Issue: 1-3 Pages: 29-33 DOI: 10.1016/j.colsurfa.2008.02.011
Published: JUN 5 2008

7. Title: Processing and tensile properties of hydroxyapatite-whisker-reinforced
polyetheretherketone Author(s): Converse, Gabriel L.; Yue, Weimin; Roeder, Ryan K.
Source: BIOMATERIALS Volume: 28 Issue: 6 Pages: 927-935 DOI:
10.1016/j.biomaterials.2006.10.031 Published: FEB 2007

8. Title: Preparation and in vivo investigation of artificial cornea made of nano-
hydroxyapatite/poly (vinyl alcohol) hydrogel composite

Author(s): Fenglan, X; Yubao, L; Xuejiang, W.

Source: J Mater Sci Volume: 39 Pages: 5669-5672 DOI:
10.1023/B:JMSC.0000040074.64787.b3 Published: 2004

9. Title: Fabrication and Characterization of Chitosan-Poly(acrylic acid) Magnetic Nanospheres
Author(s): Ge, Yuqing; Zhang, Song; He, Shiying; et al.

20



Conference: 6th International Conference on Nanoscience and Technology Location: Beijing,
PEOPLES R CHINA Date: JUN 04-06, 2007

Sponsor(s): Natl Steering Comm Nanotechnol; Natl Ctr Nanosci Technol; Minist Sci & Technol
China; Natl Nat Sci Fdn China; Minist Educ China; Chinese Acad Sci; China Assoc Sci &
Technol

Source: JOURNAL OF NANOSCIENCE AND NANOTECHNOLOGY Volume: 9 Issue: 2
Pages: 1287-1290 DOI: 10.1166/jnn.2009.C139 Published: FEB 2009

10. Title: BIOCERAMICS - FROM CONCEPT TO CLINIC

Author(s): HENCH, LL

Source: JOURNAL OF THE AMERICAN CERAMIC SOCIETY Volume: 74 Issue: 7
Pages: 1487-1510 DOI: 10.1111/5.1151-2916.1991.tb07132.x Published: JUL 1991

11. Title: [not available]
Author(s): HIENDERAUER G
Source: CERAMIC B Volume: 70 Pages: 1010 Published: 1991

12. Title: Effects of the reinforcement morphology on the fatigue properties of hydroxyapatite
reinforced polymers

Author(s): Kane, Robert J.; Converse, Gabriel L.; Roeder, Ryan K.

Source: JOURNAL OF THE MECHANICAL BEHAVIOR OF BIOMEDICAL MATERIALS
Volume: 1 Issue: 3 Pages: 261-268 DOI: 10.1016/j.jmbbm.2008.01.004 Published: JUL
2008

13. Title: [not available]
Author(s): KATTI K
Source: P 15 ASCE ENG MECH C Published: 2002

14.Title: Static and dynamic mechanical behavior of hydroxyapatite-polyacrylic acid composites
under simulated body fluid

Author(s): Katti, K. S.; Turlapati, P.; Verma, D.; et al.

Source: American Journal of Biochemistry and Biotechnology Volume: 2 Issue: 2 Pages: 73-
79 DOI: 10.3844/AJBBSP.2006.73.79 Published: 2006

15. Title: [not available]
Author(s): KATZ JL
Source: ENCY MAT SCI ENG Pages: 475 Published: 1986

16. Title: Development of carbon nanotube-reinforced hydroxyapatite bioceramics

Author(s): Kealley, Catherine; Elcombe, Margaret; van Riessen, Arie; et al.

Conference: 8th International Conference (ICNS 2005) Location: Sydney, AUSTRALIA Date:
NOV 27-DEC 02, 2005

Sponsor(s): Australian Govt, Dept Educ, Sci & Training; Australian Nucl Sci & Technol Org;
ISIS; Cooperat Res Ctr Polymers; INVAP S E; Inst Laue Langevin

Source: PHYSICA B-CONDENSED MATTER Volume: 385 Special Issue: SI Pages: 496-
498 DOI: 10.1016/j.physb.2006.05.254 Part: 1 Published: NOV 15 2006

17. Title: NOVEL HYDROXYAPATITE-BASED DENTAL COMPOSITES
Author(s): LABELLA, R; BRADEN, M; DEB, S

21



Conference: International Conference on Materials for Biomedical Applications Location:
CAPRI, ITALY Date: JUN 06-11, 1993

Sponsor(s): ASSING SPA; CNR; EASTMAN CHEM EUROPE; ITALPRO SPA; MTS SYST;
UNIV NAPLES FEDERICO lII

Source: BIOMATERIALS Volume: 15 Issue: 15 Pages: 1197-1200 DOI: 10.1016/0142-
9612(94)90269-0 Published: DEC 1994

18. Title: Kinetic model for hydroxyapatite precipitation on human enamel surface by
electrolytic deposition.

Author(s): Lei, Caixia; Liao, Yingmin; Feng, Zude

Source: Biomedical materials (Bristol, England) Volume: 4 Issue: 3 Pages: 035010 DOI:
10.1088/1748-6041/4/3/035010 Published: 2009-Jun (Epub 2009 Jun 05)

19. Title: HYDROXYAPATITE ALUMINA COMPOSITES AND BONE-BONDING
Author(s): LI, J; FARTASH, B; HERMANSSON, L

Source: BIOMATERIALS Volume: 16 Issue: 5 Pages: 417-422 DOI: 10.1016/0142-
9612(95)98860-G Published: MAR 1995

20. Title: Biomimetic Synthesis of Collagen/Nano-Hydroxyapitate Scaffold for Tissue
Engineering Author(s): Liu, Chao-zong

Conference: International Conference on Bionic Engineering (ICBE 2008) Location:
Changchun, PEOPLES R CHINA Date: OCT 10-12, 2008

Sponsor(s): Natl Nat Sci Fdn; Minist Educ; Jilin Univ

Source: JOURNAL OF BIONIC ENGINEERING Volume: 5 Supplement: S Pages: 1-8
DOI: 10.1016/S1672-6529(08)60064-5 Published: SEP 2008

21.Title: A simple wet chemical synthesis and characterization of hydroxyapatite nanorods
Author(s): Liu, YK; Hou, DD; Wang, GH

Source: MATERIALS CHEMISTRY AND PHYSICS Volume: 86 Issue: 1 Pages: 69-73
DOI: 10.1016/j.matchemphys.2004.02.009 Published: JUL 15 2004

22. Title: The importance of new processing techniques in tissue engineering
Author(s): Lu, LC; Mikos, AG
Source: MRS BULLETIN Volume: 21 Issue: 11 Pages: 28-32 Published: NOV 1996

23. Title: Study of the interaction of poly(acrylic acid) and poly(acrylic acid-poly acrylamide)
complex with bone powders and hydroxyapatite by using TGA and DSC

Author(s): Moharram, M. A.; Allam, Mousa A.

Source: JOURNAL OF APPLIED POLYMER SCIENCE Volume: 105 Issue: 6 Pages: 3220-
3227 DOI: 10.1002/app.26267 Published: SEP 15 2007

24. Title: In situ synthesis and characterization of nano-size hydroxyapatite in poly(vinyl
alcohol) matrix

Author(s): Mollazadeh, S.; Javadpour, J.; Khavandi, A.

Source: CERAMICS INTERNATIONAL Volume: 33 Issue: 8 Pages: 1579-1583 DOI:
10.1016/j.ceramint.2006.06.006 Published: 2007

22



25. Title: Tissue engineering of bone by osteoinductive biomaterials
Author(s): Ripamonti, U; Duneas, N
Source: MRS BULLETIN Volume: 21 Issue: 11 Pages: 36-39 Published: NOV 1996

26. Title: [not available]
Author(s): RISTICH C
Source: JSERB CHEM SOC Volume: 61 Pages: 311 Published: 1996

27. Title: Composite biomaterials based on ceramic polymers .1. Reinforced systems based on
AlI203/PMMA/PLLA

Author(s): RodriguezLorenzo, LM; Salinas, AJ; ValletRegi, M; et al.

Source: JOURNAL OF BIOMEDICAL MATERIALS RESEARCH Volume: 30 Issue: 4
Pages: 515-522 DOI: 10.1002/(SIC1)1097-4636(199604)30:4<515::AlD-JBM10>3.0.CO;2-G
Published: APR 1996

28. Title: Hydroxyapatite-reinforced polymer biocomposites for synthetic bone substitutes
Author(s): Roeder, Ryan K.; Converse, Gabriel L.; Kane, Robert J.; et al.

Source: JOM Volume: 60 Issue: 3 Pages: 38-45 DOI: 10.1007/s11837-008-0030-2
Published: MAR 2008

29. Title: SINTERING EFFECTS ON THE STRENGTH OF HYDROXYAPATITE
Author(s): RUYS, AJ; WEI, M; SORRELL, CC; et al.

Source: BIOMATERIALS Volume: 16 Issue: 5 Pages: 409-415 DOI: 10.1016/0142-
9612(95)98859-C Published: MAR 1995

30. Title: Hydroxyapatite filled chitosan-polyacrylic acid polyelectrolyte complexes
Author(s): Sailaja, GS; Velayudhan, S; Sunny, MC; et al.

Source: JOURNAL OF MATERIALS SCIENCE Volume: 38 Issue: 17 Pages: 3653-3662
DOI: 10.1023/A:1025689701309 Published: SEP 1 2003

31. Title: BIOABSORBABLE SURGICAL COMPOSITE-MATERIALS
Author(s): TORMALA, P

Source: ADVANCED MATERIALS Volume: 4 Issue: 9 Pages: 589-591 DOI:
10.1002/adma.19920040915 Published: SEP 1992

32. Title: Experimental investigation of interfaces in hydroxyapatite/polyacrylic
acid/polycaprolactone composites using photoacoustic FTIR spectroscopy

Author(s): Verma, D; Katti, K; Katti, D

Source: JOURNAL OF BIOMEDICAL MATERIALS RESEARCH PART A Volume: 77A
Issue: 1 Pages: 59-66 DOI: 10.1002/jbm.a.30592 Published: APR 2006

33. Title: [not available]
Author(s): WANG M
Source: P7 EUR C COMP MAT L Pages: 455 Published: 1996

34. Title: BIOMATERIALS IN ORTHOPEDIC-SURGERY - EFFECTS OF DIFFERENT
HYDROXYAPATITES AND DEMINERALIZED BONE-MATRIX ON PROLIFERATION
RATE AND BONE-MATRIX SYNTHESIS BY HUMAN OSTEOBLASTS

Author(s): ZAMBONIN, G; GRANO, M

23



Source: BIOMATERIALS Volume: 16 Issue: 5 Pages: 397-402 DOI: 10.1016/0142-
9612(95)98857-A Published: MAR 1995

35. Title: Preparation and properties of bimodal porous apatite ceramics through slip casting
using different hydroxyapatite powders

Author(s): Zhang, Yin; Yokogawa, Yoshiyuki; Feng, Xia; et al.

Source: CERAMICS INTERNATIONAL Volume: 36 Issue: 1 Pages: 107-113 DOI:
10.1016/j.ceramint.2009.07.008 Published: JAN 2010

24



Structural, optical and some physical properties of PVDF films filled with LiBr/MnCI2
mixed fillers
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Abstract

Films of polyvinylidene fluoride (PVDF) filled with (X)LiBr(20-X)MnCI2 mixture, where X=0,
1, 2, 8, 16 and 20 wt%, were prepared by casting method and studied by ultraviolet/visible
optical absorption (UV), differential scanning calorimetry (DSC), X-ray diffraction (XRD),
infrared transmission (IR) and electron spin resonance (ESR). The optical absorption spectra
suggested the presence of an optical gap (E-g) which depends on filler concentration (W) and
arises due to the variation in crystallinity within the polymer matrix. Melting and degradation
temperatures were identified using DSC. XRD implied a semicrystalline structure (containing
alpha- and beta-PVDF phases for all films). Conjugated double bonds and the role of
dimethylformamide with a PVDF chain were detected by IR spectra. The ESR analysis revealed
the existence of both isolated and aggregated Mn2+ ions within the PVDF matrix. Published by
Elsevier B.V.
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Abstract

Films of polyacrylamide (PAAmM) doped with different concentrations of heparin calcium, from
0.0 to 8 wt%, have been prepared by casting method. Studies were carried out utilizing X-ray,
FT-IR, UV/VIS, DSC and DC electrical conduction to characterize the structural, optical and
thermal properties of the films. Results revealed that the structural and chemical
characterizations of PAAm films are affected by the addition of heparin calcium content. XRD
spectra revealed that the amorphous phases increase with increase in filling levels of heparin
(FLs). FT-IR analysis revealed that incorporation of heparin calcium leads to a small
modification in the spectra of films. The optical absorption spectra in the UV/VIS region
revealed structural variation increases with increase in concentration, which is reflected in the
form of decrease in the energy band gap E(g). Significant changes of DSC curves of the films
suggest that strong interaction established between heparin calcium and PAAm molecules. The
DC electric conduction data were interpreted on the basis of an intrachain one-dimensional
interpolaron hopping model of Kuivalainen. (C) 2010 Elsevier B.V. All rights reserved.
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