ResearchGate

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/341038450

Synthesis of Ag@Polycarbazole Nanocomposite using Ferric Acetate as an
Oxidant

Article in Asian Journal of Chemistry - January 2020

DOI: 10.14233/ajchem.2020.22539

CITATIONS READS
0 8

6 authors, including:

. Asim Ali Yagoob Khalid Umar

Universiti Sains Malaysia Universiti Teknologi Malaysia

7 PUBLICATIONS 8 CITATIONS 44 PUBLICATIONS 733 CITATIONS
SEE PROFILE SEE PROFILE

Zahoor Ahmad & Akil Ahmad

Mirpur University of Science and Technology Wi\ : University of KwaZulu-Natal

29 PUBLICATIONS 102 CITATIONS 54 PUBLICATIONS 703 CITATIONS
SEE PROFILE SEE PROFILE

Some of the authors of this publication are also working on these related projects:

et Conductive Polymer View project

roiect  New emerging Water pollutants View project

All content following this page was uploaded by Asim Ali Yagoob on 30 April 2020.

The user has requested enhancement of the downloaded file.


https://www.researchgate.net/publication/341038450_Synthesis_of_AgPolycarbazole_Nanocomposite_using_Ferric_Acetate_as_an_Oxidant?enrichId=rgreq-09e7459aa05689111a158c8e46d2207c-XXX&enrichSource=Y292ZXJQYWdlOzM0MTAzODQ1MDtBUzo4ODYwMjc5ODgyNTA2MjZAMTU4ODI1Njk0MjE4MA%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/341038450_Synthesis_of_AgPolycarbazole_Nanocomposite_using_Ferric_Acetate_as_an_Oxidant?enrichId=rgreq-09e7459aa05689111a158c8e46d2207c-XXX&enrichSource=Y292ZXJQYWdlOzM0MTAzODQ1MDtBUzo4ODYwMjc5ODgyNTA2MjZAMTU4ODI1Njk0MjE4MA%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Conductive-Polymer-2?enrichId=rgreq-09e7459aa05689111a158c8e46d2207c-XXX&enrichSource=Y292ZXJQYWdlOzM0MTAzODQ1MDtBUzo4ODYwMjc5ODgyNTA2MjZAMTU4ODI1Njk0MjE4MA%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/New-emerging-Water-pollutants?enrichId=rgreq-09e7459aa05689111a158c8e46d2207c-XXX&enrichSource=Y292ZXJQYWdlOzM0MTAzODQ1MDtBUzo4ODYwMjc5ODgyNTA2MjZAMTU4ODI1Njk0MjE4MA%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-09e7459aa05689111a158c8e46d2207c-XXX&enrichSource=Y292ZXJQYWdlOzM0MTAzODQ1MDtBUzo4ODYwMjc5ODgyNTA2MjZAMTU4ODI1Njk0MjE4MA%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Asim_Ali_Yaqoob?enrichId=rgreq-09e7459aa05689111a158c8e46d2207c-XXX&enrichSource=Y292ZXJQYWdlOzM0MTAzODQ1MDtBUzo4ODYwMjc5ODgyNTA2MjZAMTU4ODI1Njk0MjE4MA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Asim_Ali_Yaqoob?enrichId=rgreq-09e7459aa05689111a158c8e46d2207c-XXX&enrichSource=Y292ZXJQYWdlOzM0MTAzODQ1MDtBUzo4ODYwMjc5ODgyNTA2MjZAMTU4ODI1Njk0MjE4MA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Universiti_Sains_Malaysia?enrichId=rgreq-09e7459aa05689111a158c8e46d2207c-XXX&enrichSource=Y292ZXJQYWdlOzM0MTAzODQ1MDtBUzo4ODYwMjc5ODgyNTA2MjZAMTU4ODI1Njk0MjE4MA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Asim_Ali_Yaqoob?enrichId=rgreq-09e7459aa05689111a158c8e46d2207c-XXX&enrichSource=Y292ZXJQYWdlOzM0MTAzODQ1MDtBUzo4ODYwMjc5ODgyNTA2MjZAMTU4ODI1Njk0MjE4MA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Khalid_Umar5?enrichId=rgreq-09e7459aa05689111a158c8e46d2207c-XXX&enrichSource=Y292ZXJQYWdlOzM0MTAzODQ1MDtBUzo4ODYwMjc5ODgyNTA2MjZAMTU4ODI1Njk0MjE4MA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Khalid_Umar5?enrichId=rgreq-09e7459aa05689111a158c8e46d2207c-XXX&enrichSource=Y292ZXJQYWdlOzM0MTAzODQ1MDtBUzo4ODYwMjc5ODgyNTA2MjZAMTU4ODI1Njk0MjE4MA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Universiti_Teknologi_Malaysia?enrichId=rgreq-09e7459aa05689111a158c8e46d2207c-XXX&enrichSource=Y292ZXJQYWdlOzM0MTAzODQ1MDtBUzo4ODYwMjc5ODgyNTA2MjZAMTU4ODI1Njk0MjE4MA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Khalid_Umar5?enrichId=rgreq-09e7459aa05689111a158c8e46d2207c-XXX&enrichSource=Y292ZXJQYWdlOzM0MTAzODQ1MDtBUzo4ODYwMjc5ODgyNTA2MjZAMTU4ODI1Njk0MjE4MA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Zahoor_Ahmad16?enrichId=rgreq-09e7459aa05689111a158c8e46d2207c-XXX&enrichSource=Y292ZXJQYWdlOzM0MTAzODQ1MDtBUzo4ODYwMjc5ODgyNTA2MjZAMTU4ODI1Njk0MjE4MA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Zahoor_Ahmad16?enrichId=rgreq-09e7459aa05689111a158c8e46d2207c-XXX&enrichSource=Y292ZXJQYWdlOzM0MTAzODQ1MDtBUzo4ODYwMjc5ODgyNTA2MjZAMTU4ODI1Njk0MjE4MA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Mirpur_University_of_Science_and_Technology?enrichId=rgreq-09e7459aa05689111a158c8e46d2207c-XXX&enrichSource=Y292ZXJQYWdlOzM0MTAzODQ1MDtBUzo4ODYwMjc5ODgyNTA2MjZAMTU4ODI1Njk0MjE4MA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Zahoor_Ahmad16?enrichId=rgreq-09e7459aa05689111a158c8e46d2207c-XXX&enrichSource=Y292ZXJQYWdlOzM0MTAzODQ1MDtBUzo4ODYwMjc5ODgyNTA2MjZAMTU4ODI1Njk0MjE4MA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Akil_Ahmad?enrichId=rgreq-09e7459aa05689111a158c8e46d2207c-XXX&enrichSource=Y292ZXJQYWdlOzM0MTAzODQ1MDtBUzo4ODYwMjc5ODgyNTA2MjZAMTU4ODI1Njk0MjE4MA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Akil_Ahmad?enrichId=rgreq-09e7459aa05689111a158c8e46d2207c-XXX&enrichSource=Y292ZXJQYWdlOzM0MTAzODQ1MDtBUzo4ODYwMjc5ODgyNTA2MjZAMTU4ODI1Njk0MjE4MA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_KwaZulu-Natal?enrichId=rgreq-09e7459aa05689111a158c8e46d2207c-XXX&enrichSource=Y292ZXJQYWdlOzM0MTAzODQ1MDtBUzo4ODYwMjc5ODgyNTA2MjZAMTU4ODI1Njk0MjE4MA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Akil_Ahmad?enrichId=rgreq-09e7459aa05689111a158c8e46d2207c-XXX&enrichSource=Y292ZXJQYWdlOzM0MTAzODQ1MDtBUzo4ODYwMjc5ODgyNTA2MjZAMTU4ODI1Njk0MjE4MA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Asim_Ali_Yaqoob?enrichId=rgreq-09e7459aa05689111a158c8e46d2207c-XXX&enrichSource=Y292ZXJQYWdlOzM0MTAzODQ1MDtBUzo4ODYwMjc5ODgyNTA2MjZAMTU4ODI1Njk0MjE4MA%3D%3D&el=1_x_10&_esc=publicationCoverPdf

Asian Journal of Chemistry;, Vol. 32, No. 5 (2020), 1069-1074

ASIAN JOURNAL OF CHEMISTRY ™\

5121 Journa) of Chems

am ASIAN JOURNAL
&2 " OF CHEMISTRY

/
D o

https://doi.org/10.14233/ajchem.2020.22539

Synthesis of Ag@Polycarbazole Nanocomposite using Ferric Acetate as an Oxidant

AsiM AL1 Y AQ00B!?, KHALID UMAR!, ZAHOOR AHMAD?, MoHAMAD NASIR MOHAMAD IBRAHIM'™,
AKIL AHMAD’ and SHOWKAT AHMAD BHAWANI*"

'School of Chemical Sciences, Universiti Sains Malaysia 11800 Gelugor, Penang Malaysia

*Department of Chemistry, Mirpur University of Science and Technology, Mirpur 10250 AJK, Pakistan

*School of Industrial Technology, Universiti Sains Malaysia, 11800 Penang, Malaysia

*Faculty of Resource Science and Technology, Universiti Malaysia Sarawak (UNIMAS), Kuching 94300, Malaysia

*Corresponding authors: Email: mnm@usm.my; sabhawani @gmail.com

Received: 20 November 2019;

Accepted: 24 December 2019;

Published online: 29 April 2020; AJC-19836

Silver nanowires and Ag @polycarbazole nanocables have been effectively fabricated. Polyol-reduction and ion adsorption process were
used to fabricate pure silver nanowires and Ag@polycarbazole nanocomposite by using an oxidant (iron acetate). Ions of oxidant were
adsorbed on the surface of pure silver nanowires to oxidize carbazole monomers for efficient polymerization. The morphology of nanowires

smooth polymeric sheath. FT-IR and photoluminescence analysis shows dominant peaks that indicate the presence of silver nanowires
and polycarbazole (PCz) with a smooth polymeric coating. Nanoparticle analyzer was used to determine z-average and actual size of
sample. UV-visible spectrum shows two bands that were dominant at 345 and 410 nm. These are 7t to 7t transitions that indicates the

presence of polycarbazole nanocables.

INTRODUCTION

Metal polymer nanocomposites are efficient and stable
materials for different high-tech applications. They have dis-
tinctive physical, photo-electrochemical and thermally stable
properties [ 1]. Nanocomposites have potential applications for
the fabrication of sensors in food testing and environmental
safety monitoring. The metal-based polymer composites can
be used to identify metal ions from different aqueous solutions.
However, conjugated polymers retain their luminescence, mag-
netic and electrical characteristics. These properties can be
enhanced by using nanocomposites of metal within the polymer
matrix [2-4]. Silver is usually used in composites that show
conductivity. Silver has high electrical conductivity and better
resistance to oxidation. So, silver nanomaterial can be used to
enhance properties of conducting polymers effectively. Among
conducting and luminescent polymers, polycarbazole plays a
significance role due to its electron-hole transporting properties
[5] that enhance its application in light emitting diodes and

—I
and Ag@PCz composite were characterized by using SEM, FT-IR and photoluminescence analysis. The SEM shows the presence of a |
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electrochromic displays [6]. In the beginning, polymeric comp-
osites were synthesized by using poly(methyl methacrylate)
[71, poly(vinyl pyrrolidone), poly (vinyl alcohol) and poly(vinyl
acetate) [8]. However, in order to increase the conductivity
further, conducting polymers were used to fabricate nanocables
like Ag-polythiophene [9], Ag-polyaniline [ 10] and Ag-polypyrrol
[11,12]. The main purpose of this study is to formulate thermal
and environmental stable products and protect it from the metal
surface oxidations factors. So, polycarbazole (PCz) was used
because it produces environmentally balanced and thermally
stable products compared to others. Polycarbazole can form a
coherent film around the nanoparticles and prevent it from
oxidation [13]. Polycarbazole also shows photorefractive prop-
erties. It also has non-linear optical properties which are useful
in photoluminescence (PL) and surface plasmon resonance
(SPR) [14]. The optical properties are used in electro-optic
based switches, modulators, and frequency doublers [15].
However, to make a significant sensor with up to trace level
detection capability for nitrogen, carbon dioxide and metal
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