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# # 6270174023 : MAJOR CHEMICAL TECHNOLOGY
KEYWORD: Hybrid supercapacitors, Activated carbon, Biomass, Betal palm shell,
Polyaniline, Zinc-ion battery
Panuwat Torrarit : DEVELOPMENT OF CARBON ELECTRODE FROM LOCAL BIOMASS
FOR HYBRID ZINC-ION SUPERCAPACITOR. Advisor: JITTI KASEMCHAINAN, Ph.D. Co-
advisor: Asst. Prof. PRASIT PATTANANUWAT, Ph.D.

This research studied the possibility of valorizing Betel palm shells which are
agricultural wastes from Betel palm - an important cash crop of the southern region. Activated
carbon were synthesized from such wastes to be applied in (hybrid) supercapacitors. The
synthesis process started with chemical activation by zinc chloride at different mass ratios (zinc
chloride to Betal palm shell) of 2:1, 3:1, and 4:1 followed by carbonization at different
temperatures: 500, 600, 700, and 800 °C. The ratio of 3:1 and the temperature of 700 °C gave
the activated carbon possessing the specific surface area as high as 1346.72 m” ¢" and mainly
micro-pores with the size around 2 to 3 nm according to the BET analysis. The maximum
specific capacitance of the activated carbon as an active material for an electrical double-layer
supercapacitor using 1 M H,SO, electrolyte was 144.48 F ¢'ata specific current of 1 A ¢'ina
three-electrode setup, and 48.46 F g’1 at a specific current of 10 A ¢ in a two-electrode setup.
It was further found out that the capacitance could retain ca. 98 % after more than 50,000
cycles of the continuous charge-discharge cycling. In the case of zinc-ion hybrid supercapacitor,
the obtained activated carbon was mixed with polyaniline. After the electrochemical tests with
a water-base electrolyte of 1 M ZnSQO,, the composite polyaniline-carbon showed the behavior
of pseudo-supercapacitor in which the redox reaction occurs. The preparation ratio of
activated carbon to polyaniline of 1:6 by mass led to the composite material with the
maximum specific capacity of 79.15 mAh g at a specific current of 0.05 A g". The capacity

retention was approximately 79.60 % after the continuous charge-discharge cycling for 100

cycles.
Field of Study: Chemical Technology Student's Signature ........cooeovverricnnes
Academic Year: 2022 Advisor's Signature ........c.ccooeveveerceen.

Co-advisor's Signature ........ccceveeveeee.
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