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ABSTRACT

Cardboard factories generate organic contaminated wastewater due to their usage
of raw materials which include starch glue in the manufacturing
processes. Wastewater from the cardboard factory used in this study usually of pink
color with high turbidity with average COD (Chemical Oxygen Demand) of 1,564
mg/L. In this study, four experiments were carried out simultaneously, using four
upflow Anaerobic Filter reactors. The reactors were developed to operate under
anaerobic condition at 25°C standard temperature and 1 atm standard pressure
status. Diameter and active height of each reactor was 0.15 m. and 1.10 m. with
effective volume of 17.05 liters and 19.93 liters for experiment 1-2 and experiment 3-
4, respectively. Bio balls with specific surface area of 230 m?/m® were introduced
into each reactor. Each reactor was operated under different controlled conditions,
namely,

- HRT 95 hour for Reactor 1,
- HRT 74 hour for Reactor 2,
- HRT 48 hour for Reactor 3, and
- HRT 24 hour for Reactor 4.

The experimental results from reactor 1 to 4 showed that the total COD removal

efficiencies were 50.9%, 45.0%, 42.3%, and 46.2%, respectively. In which, filtered



COD removal efficiencies for reactor 1 to 4 were 70.3%, 65.0%, 69.6%, and 69.0%,
respectively. Gas analysis by Shimazu GC-8A revealed that the biogas production
from reactors 1 to 4 were 0.45, 0.83, 1.90, and 2.75 litres/day with estimated
Biochemical Methane Potential (BMP) or methane yield of 0.006, 0.005, 0.015, and
0.017 litres CH4/gCODday, respectively. In addition, results showed that the
differences of OLR and HRT do not noticeably affect the COD removal efficiencies
while shorter HRT increases biogas production and BMP due to more nutrients for the
digestion of anaerobic microorganism. Color removal is achieved in the initial state
and remains the same color. It can be concluded that the upflow anaerobic filter can
be employed as primary wastewater treatment process for cardboard factory

wastewater.
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