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Abstract
Background and Objective: Cigarette filters are hazardous
municipal solid waste. This study investigated hydrothermal
carbonization to produce hydrochar with maximum higher
heating value and mass yield from this waste
Materials and Methods: The process was conducted in a
batch reactor using response surface methodology on
cigarette filters. The effects of temperature (180-300 °C),
time (30-360 min), and liquid-to-solid ratio (1:1-10:1) on
higher heating value and mass vyield were evaluated.
Hydrochar was characterized via CHNSO, BET, SEM, and
FTIR analyses.
Results: A quadratic model fitted the data well, with R2
values of 0.9911 and 0.9893 for heating value and mass yield,
respectively. Analysis of variance confirmed the significance
of independent variables and some interactions. Optimal
conditions for maximum heating value (28.75 MJ/kg) and
mass yield (74.91%) were 232 °C, 97 min, and a 3:1 liquid-
to-solid ratio. Hydrochar surface area (10.11 m#/g) decreased
compared to the feedstock (18.64 m#(g). FTIR revealed
intensified hydroxyl (O-H) bands (3700-3200 cm™ !) and
stable carbonyl (C=0) and alkyl (C-H) groups. Atomic H/C
and O/C ratios changed from 2.23 to 1.13 and 0.57 to 0.41,
respectively, indicating higher carbon maturity on the Van
Krevelen diagram.
Conclusion: Hydrothermal carbonization can effectively
convert cigarette filter waste into hydrochar with suitable fuel
quality.
Keywords: Analysis of Variance, Cellulose Acetate,
Hydrothermal Carbonization, Waste Management
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4 Response Surface Methodology (RSM)

3 Carbon, Hydrogen, Nitrogen, Sulfur, and Oxygen
(CHNSO)

¢ Brunauer-Emmett-Teller (BET)

7 Scanning Electron Microscopy (SEM)

8 Fourier Transform Infrared (FTIR)

° Design of Experiment (DoE)
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2 Higher Heating Value (HHV)
3 Poly lactic Acid (PLA)
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3 Volatile Matter (VM)
4 Ash Perecent
3 Fixed Carbon (FC)
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