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Thank you very much for this opportunity to hold the international conference of JCC 14 on 10-
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Sebelas Maret. This JCC conference is as annually program of the consortium of five chemistry
departments in the region of Middle Java (Universitas Sebelas Maret, Universitas Diponegoro,
Universitas Jenderal Sudirman, Universitas Negeri Semarang, Universitas Kristen Satya Wacana)
and a guest member from Malaysia (Universitas Malaysia Sabah)

On the behalf of organizing committee of JCC 2019, I appreciate to all participants to meet in this
scientific conference on chemistry 2019, 14th JCC. It was my pleasure to facilitate the ideas in
development of chemistry and education chemistry within the region of middle Java also
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region but in the world through the scientific ideas or publications outcoming from this conference.
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I would like to thank to Scientific Committee for the publishing articles of the proceeding of the
14th JCC conference in AIP publishing.

Surakarta, 20 December 2019
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Chairman of JCC 2019
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Synthesis and Characterization of Unsymmetrically
Branched Alkyl Chains Carbazole-Based Polymer

Mohd Sani Sarjadi’>®, Shu Er Tan!, Xin Lin Wong!, Farah Hannan Anuar?, Md.
Shaheen Sarkar®, and Md. Lutfor Rahman'

'F aculty for Science and Natural Resources, Universiti Malaysia Sabah, 88400 Kota Kinabalu, Sabah, Malaysia.
2Centre for Advanced Materials and Renewable Resources, Faculty of Science and Technology,
Universiti Kebangsaan Malaysia, 43600 Bangi, Selangor, Malaysia.
3Bernal Institute, University of Limerick, Castletroy, Limerick, Ireland.

9Corresponding author: msani@ums.edu.my, sanisarjadi@gmail.com

Abstract. This work introduces a modified poly[N -dodecanyl-2,7-carbazole-alt-5,5-(4’,7’-di -2-thienyl -(N,N -
dodecanyl -6, 6’- isoindigo))] (PCDTID) with the unsymmetrically branched N-alkyl chain, which is as poly[N -(2-
hexyldecyl)-2,7-carbazole -alt -5, 5-(4°,7°-di -2-thienyl-N,N’ -(2-hexyldecyl) -6,6’- isoindigo)] (P1). The synthesis of P1
involves Suzuki’s coupling reactions. Suitable analysis techniques have been used to study the chemical, physical,
thermal, optical and electrochemical properties of P1. The analysis results show that P1 possesses higher HOMO and
LUMO energy levels than the previously reported PCDTID, which have been narrowing the electrochemical band gap
down to 1.37 eV. However, the P1 experiences 5% thermal degradation at 393 °C, which is relatively less favourable
than the PCDTID. Hence, the replacement of the symmetrically branched alkyl chains of PCDTID with unsymmetrically
branched alkyl chains results in both improvement and drawback on the characteristics of the polymer.

INTRODUCTION

Nowadays, the research community focus on the research and development of polymeric solar cells. This is
because polymeric solar cells possess better features, likes, light weight, flexible, low fabrication cost, and
environmental friendly than the inorganic-based solar cell [1-6]. First and foremost, one of the organic photovoltaic
cells invented by researchers in the early stage of development, comprises a single-component active layer
sandwiched between two electrodes. However, this designed configuration possesses some significant limitations
result in low power conversion efficiency [7-11].

Solar cell consists of a p-n junction in a semiconductor between a positive layer and a negative layer. The
positive layer is p-type, it will contain movable positive charges or holes. The negative layer is n-type, it will contain
movable negative electrons [12-14]. Photon is needed to hit and penetrate semiconductor and an electron from the
valance band absorb the energy. Absorption of photons in depletion layer cause spatially separation of electron-hole
pair formed by photoexcitation [15]. A p-side become charged positively while n-side is charged negatively. Both,
photons absorbed within and outside of the depletion layer contribute to this charging. This process of light-induced
charge separation is referred as p-n-photo effect or photovoltaic effect [10]. Photo effect also means by energy
transfer photon to electrons contained inside material [16-17]. Since the elementary substitution and the extension of
the m-conjugation for the monomers in PCDTID polymeric system had already been widely reported in the several
past research [18-21], this work focusses on the study of the polymeric effect when the symmetrically branched
alkyl chain of the widely studied PCDTID are replaced with unsymmetrically branched alkyl chain. The synthesis
route of P1 was illustrated out in the Scheme 1.
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Synthesis and Spectra Study of Cu (II), Fe (IT), Zn (IT)- 5,15-
Diphenyl Porphyrin
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3 Chemistry Department, Graduate School of Science, Osaka University, Machikaneyama-cho 1-1, Toyonaka-city,
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Abstract. Compound 5,15-Diphenyl porphyrin (DPP) has been synthesized and inserted with different kind of metal (Fe,
Cu and Zn). Synthesis of DPP has been carried out through three stages reaction using pyrrole and benzaldehyde as starting
materials. Identification of synthesized compounds of 5-phenyl dipyrromethane (DPM) and 5, 15-diphenyl porphyrin (DPP)
was confirmed with H-NMR. Three different metals were then inserted into the cavity of DPP. Optical spectra of Cu, Fe,
Zn-DPP was then investigated and compared with free-base DPP using UV/Vis spectrophotometer. The result showed that
the yield reaction of DPM reached about 41.77% and DPP reached about 21.80%. Based on the spectra investigation of
metal-DPP, it showed that DPP had different Soret and Q band when each Cu (1), Fe (II), Zn (II) was inserted into DPP.
Moreover, Zn-DPP has Q band at to the rightest shifting than Cu-DPP or Fe-DPP which means it has the least excitation
energy among them. Therefore, Zn-DPP has the more potential to be utilized for application such as DSSC.

INTRODUCTION

Metals bonded on the porphyrin cavity may change the properties of porphyrin that is valuable for many kinds of
applications. As the effects, single molecule of porphyrin with ion of cobalt, zinc and vanadium could be applied as
bacteria detector in the antimicrobial device [1]. Porphyrin dimers with zinc ion on the cavity could be used as dye
sensitizer solar cell (DSSC) [2]. Tetraphenyl porphyrin is also in capable to be used for fuel cell [3]. Oligomeric and
multi array-porphyrin have been reported to be used as photonic cable and energy photodynamic in the light storage
[4].

It has been well known that spectra of electronic absorption of compound such as porphyrin is specific from ground
to excited state (S0—S2) namely Soret and or B band (380-500 nm) depending on the B or meso substitution and
(S0—S1) namely Q band (500-750 nm) [5]. Relative intensity of Q band is due to the kind and position of substituent
on the macrocyclic chain. Related to the characteristic of the UV/Vis spectra, porphyrin is able to be classified as etio,
rhodo, oxo-rhodo and phyllo [6]. If intensity of Q band IV> III> II> I, porphyrin is classified as with etio-type
porphyrin spectrum. In this spectrum type, six or more f positions are bounded without 7 electrons substituents, such
as alkyl. Substituent with & electrons substituents such as carbonyl and vinyl causes the change of Q band IIT> IV> 11>
I, namely rhodo-type porphyrin spectrum. Oxo-rhodo porphyrin is with Q band III> II> IV> I, and phyllo type is with
IV> 11> III> 1 pattern [7].

In this study, some ion metals of Cu, Fe and Zn were inserted into the DPP. The influence of three kinds of metals
in the porphyrin cavity towards the UV/Vis spectra of porphyrin will be investigated. Based on the literature searching,
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