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ABSTRACT: In this study, heated tobacco biomass was prepared as an active material for supercapacitor device. Retrieved
tobacco leaf from the heated tobacco was carbonized at various temperature(800/850/950°C). Carbonized tobacco leaf material
synthesized at 850°C exhibited the highest C/O ratio, indicating the finest carbon quality. In addition, polypyrrole was
coated onto the carbonized leaf material for increasing the electrochemical performance via low-temperature polymerization
method. As-synthesized carbonized leaf material at 850°C(CTL-850)-based electrode and polypyrrole-coated carbonized leaf
material(CTL-850/PPy)-based electrode displayed outstanding specific capacitances of 100.2 and 155.3F g at 1 A g with
opertaing window of -1.0V and 1.0V. Asymmetric supercapacitor device, assembled with CTL-850 as the negative electrode
and CTL-850/PPy as the positive electrode, manifested specific capacitance of 31.1F g(@1 A g") with widened operating
voltage window of 2.0V. Moreover, as-prepared asymmetric supercapacitor device was able to lighten up the RED Led
(1.8V), suggesting the high capacitance and extension of operating voltage window. The result of this research may help

to pave the new possibility toward preparing the effective energy storage device material recycling the biomass.
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Fig. 1. Schematic illustration of proportional comparison
of wasted tobacco leaf biomass for normal tobacco and

heated tobacco after being smoked.
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Table 1. Elemental Compositions of CTL-800/850/900 and
CTL-850/PPy Materials

Elemental ratio (wt%)

Sample C/O ratio
C Wt%) O (wi%) N (wt%)
CTL-800 75.1 24.9 - 3.0
CTL-850 85.9 14.1 - 6.1
CTL-900 80.6 19.4 - 4.1
CTL-850/PPy 82.7 11.5 5.8 72
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Fig. 5. Raman spectra of (a) CTL-800, (b) CTL-850, (c)
CTL-900, and (d) CTL-850/PPy materials.
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Fig. 8. (a) CV curves of CTL-850/PPy-based electrodes at
different scan rates over a voltage range of 0 to 1.0V in
IM Na,SO; solution. (b) GCD curves of CTL-850/PPy-
based electrodes at different current densities in 1M Na,SO,4

solution.
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Fig. 9. CV curves of CTL-850- and CTL-850/PPy-based
electrodes at a scan rate of 100 mV s™ over a voltage range
of 0 to -1.0V and 0 to 1.0 V (IM Na,SOs), respectively.
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