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Abstract

PET bottle grade material makes up a significant portion of the feedstock in plastics
recycling. Theoretically, there are many end users however there are few applications
for less purified grades of recycled PET. The current work is aiming to investigate the
transformation of recycled PET into its chemical building blocks using glycolysis to
produce unsaturated polyester resin. In this regard, PET waste has been collected from
different sources, mainly, beverages and bottled water. Chemical transformation has
been achieved through degrading glycolysis reaction with different glycols namely,
propylene glycol, diethylene glycol, triethylene glycol and mixture of diethylene
glycol with propylene glycol or triethylene glycol in equal amounts. The glycolized
products have been converted into unsaturated polyester (UP) after the reaction with
maleic anhydride. Finally, styrene was added as a crosslinker and the obtained UP has
been characterized. Factors affecting the curing process of the obtained unsaturated
polyester resin have been investigated. (C) 2011 Elsevier Ltd. All rights reserved.
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Preparation and characterization of multi-walled carbon
nanotubes/chitosan nanocomposite and its application for the
removal of heavy metals from aqueous solution

Salam, MA (Salam, Mohamed Abdel)'''; Makki, MSI (Makki, Mohamad S. L)!'!; Abdelaal,
MYA (Abdelaal, Magdy Y. A)!!!

Abstract

Multi-walled carbon nanotubes (MWCNTs) were modified with chitosan, and a
homogenous nanocomposite was obtained. The morphological properties of the
MWCNTs/chitosan nanocomposite were studied with scanning electron microscopy
(SEM), Fourier transform infrared spectroscopy (FT-IR), and thermal gravimetric
analysis (TGA). The morphological results indicate the successful modification and
the formation of MWCNTs/chitosan nanocomposites. The MWCNTs/chitosan
nanocomposite was packed inside a glass column and used for the removal of copper,
zinc, cadmium, and nickel ions from aqueous solution. The MWCNTs/chitosan
nanocomposite showed a great efficiency for the removal of the target metal ions
from the aqueous solution. The results suggested that this novel MWCNTs/chitosan
nanocomposite could be used for different environmental applications. (C) 2010
Elsevier B.V. All rights reserved.
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Utilization of Urea- and Melamine-Formaldehyde Resin Wastes as

Reinforcing Materials
Makki, MSI (Makki, Mohamed S. I.)''!; Sobahi, TR (Sobahi, Tariq R.)''!;
Abdelaal, MY (Abdelaal, Magdy Y.)!!!

Abstract

Industrial wastes of urea-formaldehyde (UF) and melamine-formaldehyde (MF)
resins have been collected from industrial sources in Jeddah. Such wastes were
classified, with the exclusion of unsuitable fractions, according to color or shape.
After that, classified wastes were ground into relatively fine powder and the coarse
granular parts were excluded with the aid of special sieves. The powdered wastes
were mixed in different compositions with unsaturated polyester (UP) in the presence
of cobalt octanoate activator and methylethylketone peroxide initiator for
crosslinking. Different mixtures were prepared in a cylindrical form and characterized
through their ability to absorb water and their compression strength. Results have
been discussed according to the variation of the chemical structure of the waste resins
used. They reflect the ability of thermosetting polymeric wastes, especially those of
UF and MF resins, to be utilized as fillers and reinforcing materials in UP end-
products.
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Chemical Degradation of Poly(Ethylene Terephthalate)

Abdelaal, MY (Abdelaal, Magdy Y.)''!; Sobahi, TR (Sobahi, Tariq R.)''!;
Makki, MSI (Makki, Mohamed S. 1)}

Abstract

The possibility of converting polyethylene terephthalate (PET) waste into
terephthalic acid as a primary material by using different techniques through trans-
esterification, with an alcohol and through hydrolysis in basic medium, has been
investigated. In addition, utilization of activating agents such as inorganic salts and
phase transfer catalysts has been investigated. Mineral water and beverage bottles
were collected, cleaned and crushed into flakes suitable for the intended experiments.
Also, the main products of chemical conversion of such wastes were isolated and
confirmed by authentication with standard terephthalic acid through Thin Layer
Chromatography (TLC) technique. The reaction yield % was determined to optimize
the corresponding experimental conditions and the obtained results have been
presented and discussed.

Source: INTERNATIONAL JOURNAL OF POLYMERIC MATERIALS Volume:
57 Issue: 1 Pages: 73-80 DOI: 10.1080/00914030701329080 Published: 2008
Author Keywords: chemical degradation; depolymerization; phase transfer catalysis;
poly (ethylene terephthalate); terephthalic acid

KeyWords Plus: AQUEOUS ALKALINE DEPOLYMERIZATION;
POLYETHYLENE TEREPHTHALATE; ETHYLENE-GLYCOL; WASTE; PET;
HYDROLYSIS

Reprint Address: Abdelaal, MY (reprint author), Mansoura Univ, Fac Sci, Dept
Chem, ET-35516 Mansoura, Egypt.

Addresses:

[ 1] King Abdul Aziz Univ, Fac Sci, Dept Chem, Jeddah, Saudi Arabia

E-mail Address: magdyabdelaal@yahoo.com

Publisher: TAYLOR & FRANCIS AS, KARL JOHANS GATE 5, NO-0154 OSLO,
NORWAY

Web of Science Categories: Polymer Science

References:

1. Title: Heat transfer studies in an agitated vessel during aqueous alkaline
depolymerization of poly(ethylene terephthalate) (PET) waste

Author(s): Goje, AS; Diware, VR; Mishra, S

Source: POLYMER-PLASTICS TECHNOLOGY AND ENGINEERING Volume:
45 Issue: 2 Pages: 231-242 DOI: 10.1080/03602550500373485 Published: 2006

2. Title: Chemical recycling, kinetics, and thermodynamics of hydrolysis of
poly(ethylene terephthalate) waste with nonaqueous potassium hydroxide solution
Author(s): Goje, AS; Thakur, SA; Diware, VR; et al.

Source: POLYMER-PLASTICS TECHNOLOGY AND ENGINEERING Volume:
43 Issue: 2 Pages: 369-388 DOI: 10.1081/PPT-120029969 Published: 2004

3. Title: Microkinetics and mass transfer in aqueous alkaline depolymerization of
poly (ethylene terephthalate)

Author(s): Goje, AS; Diware, VR; Thakur, SA; et al.

Source: POLYMER-PLASTICS TECHNOLOGY AND ENGINEERING Volume:



43 Issue: 3 Pages: 913-936 DOI: 10.1081/PPT-120038070 Published: 2004

4. Title: 2003213512 Patent Number: JP 2003213512
Inventor/Assignee: GOTO K

5. Title: 200242354 Patent Number: JP 200242354
Inventor/Assignee: GOTO K

6. Title: Depolymerization of polyethylene terephthalate in supercritical methanol
Author(s): Goto, M; Koyamoto, H; Kodama, A; et al.
Source: JOURNAL OF PHYSICS-CONDENSED MATTER Volume: 14 Issue: 44
Pages: 11427-11430 Article Number: PII S0953-8984(02)39385-8 DOI:
10.1088/0953-8984/14/44/494 Abstract Number: A2003-12-8235-021 Published:
NOV 11 2002

7. Title: Alkyd resins derived from glycolized waste poly(ethylene terephthalate)
Author(s): Karayannidis, GP; Achilias, DS; Sideridou, ID; et al.
Source: EUROPEAN POLYMER JOURNAL Volume: 41 Issue: 2 Pages: 201-210
DOI: 10.1016/j.europolymi.2004.10.001 Published: FEB 2005

8. Title: Recycling of waste PET: Usage as secondary plasticizer for PVC
Author(s): Kiline, S; Iyim, TB; Emik, S; et al.
Source: POLYMER-PLASTICS TECHNOLOGY AND ENGINEERING Volume:
44 TIssue: 8-9 Pages: 1379-1388 DOI: 10.1080/03602550500208228 Published:
2005

9. Title: Efficient method for recycling poly(ethylene terephthalate) to
poly(butylene terephthalate) using transesterification reaction
Author(s): Kulkarni, NG; Avadhani, CV; Sivaram, S
Source: JOURNAL OF APPLIED POLYMER SCIENCE Volume: 91 Issue: 6
Pages: 3720-3729 DOI: 10.1002/app.13453 Published: MAR 15 2004

10. Title: Methanolysis of polyethylene terephthalate (PET) in the presence of
aluminium tiisopropoxide catalyst to form dimethyl terephthalate and ethylene glycol
Author(s): Kurokawa, H; Ohshima, M; Sugiyama, K; et al.

Source: POLYMER DEGRADATION AND STABILITY Volume: 79 Issue: 3
Pages: 529-533 DOI: 10.1016/S0141-3910(02)00370-1 Published: MAR 2003

11. Title: Depolymerization of poly(ethylene terephthalate) waste using 1,4-
butanediol and triethylene glycol
Author(s): Mansour, SH; Ikladious, NE
Source: JOURNAL OF ELASTOMERS AND PLASTICS Volume: 35 Issue: 2
Pages: 133-148 DOI: 10.1177/009524403031108 Published: APR 2003

12. Title: Chemical recycling of polyethylene terephthalate
Author(s): Mehrabzadeh, M; Shodjaei, ST; Khosravi, M
Source: IRANIAN POLYMER JOURNAL Volume: 9 Issue: 1 Pages: 37-40
Published: JAN 2000

13. Title: Hydrolysis of poly(ethylene terephthalate) and poly(ethylene 2,6-



naphthalene dicarboxylate) using water at high temperature: Effect of proton on low
ethylene glycol yield

Author(s): Sato, O; Arai, K; Shirai, M

Conference: 10th Japan-Korea Symposium on Catalysis Location: Matsue, JAPAN
Date: MAY 10-12, 2005

Sponsor(s): Catalysis Soc Japan

Source: CATALYSIS TODAY Volume: 111 Issue: 3-4 Pages: 297-301 DOI:
10.1016/j.cattod.2005.10.040 Published: FEB 15 2006

14. Title: 20021028 Patent Number: JP 20021028
Inventor/Assignee: TAMADA R

15. Title: Polymer concrete from marble wastes and recycled poly(ethylene
terephthalate)
Author(s): Tawfik, ME; Eskander, SB
Source: JOURNAL OF ELASTOMERS AND PLASTICS Volume: 38 Issue: 1
Pages: 65-79 DOI: 10.1177/0095244306055569 Published: JAN 2006
Times Cited: 6 (from All Databases)

[ View abstract | [ Hide abstract |

16. Title: 2002293910 Patent Number: JP 2002293910

Inventor/Assignee: YOSHINAGA K

17. Title: 200193080 Patent Number: JP 200193080
Inventor/Assignee: YOSHINAGA K

18. Title: Conversion of a used poly(ethylene terephthalate) bottle into oxalic acid
and terephthalic acid by oxygen oxidation in alkaline solutions at elevated
temperatures
Author(s): Yoshioka, T; Ota, M; Okuwaki, A
Source: INDUSTRIAL & ENGINEERING CHEMISTRY RESEARCH Volume: 42
Issue: 4 Pages: 675-679 DOI: 10.1021/ie010563z Published: FEB 19 2003

19. Title: [not available]Author(s): ZAKHAROV DE
Source: PLAST MASSY Volume: 11 Pages: 40 Published: 2003
Times Cited: 1 (from All Databases)



Chemical modification of PVC into polymer-supported oxazolinones
and triazoles
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Abstract
PVC (P1) was converted into polymer-supported oxazolinone and triazole derivatives
after sequential chemical assembly of the reactive groups onto PVC. First, poly(vinyl
chloride-co-vinylaminoaniline) (P2) was prepared by the reaction of PVC with p-
phenylenediamine. The primary aromatic amino group in P2 was diazotized and
reacted with hippuric acid to form the supported oxazolinone derivative (P3) which
could be converted into supported triazole derivatives (P4)-(P6) on further interaction
with substituted anilines. The involved ring opening and preferred cyclization
reactions have been clearly addressed based on spectroscopic and elemental analyses
of the products. Also the ability for metal uptake has been roughly tested through the
interaction with Cu(II) ions. (c) 2007 Wiley Periodicals, Inc.
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