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Wastewater from the small cooperative rubber sheet factories (CRSFs) contains
organic and inorganic pollutants and is acidic due to the use of formic acid in the
production process. If this wastewater is treated anaerobically, it will yield the biogas
which is rather clean (low H,S concentration) because of the absence of sulfuric acid,
normally used in rubber production in large scale factories. Thus, the objective of this
study was to evaluate the effectiveness of the modified anaerobic systems and the
effects of wastewater recycle period ratio for the production of biogas from CRSFs
wastewater, as well as to assess the feasibility for the investment of anaerobic
treatment system to produce this alternative energy. In the experiments, pilot-scale
Modified Covered Lagoon Digester (MCL) each consisting of 2 connected rectangular
boxes of 504 L working volume were operated at 30 days hydraulic retention time
(HRT) under recycle period ratios (R;) of 100% (continuous wastewater recycle mixing)
75% 50% 25% and 0% (no wastewater recycle mixing). As for the pilot-scale Modified
Anaerobic Baffled Reactor (MABR), the system consisted of 3 cylindrical reactors
connected in series with a total working volume of 204 L operated at HRT 10 (AD10), 5
(AD5), and 2.5 (AD2.5) days under recycle period ratios of 100%, 50% and 0% in order.
The wastewater had pH of 5.09-6.58 and COD of 3,710+900 mg/L.

Results showed that MCL systems could remove TCOD as high as 97.2%,
96.4%, 96.3%, 95.5% and 95.0% at R; = 0%, 75%, 25%, 50% and 100%, respectively,
of which no statistical difference (p<0.05) among the means was detected. Highest

biogas production and methane content, 3.92 L/d and 70.56%, were obtained at R=0%.



In MABR systems, average TCOD removals were 97.7% (at Ri=0%), 97.3% (at R=0%),
and 954% (at R=50%) at HRT 10, 5, and 2.5 days, respectively. R; in the
experimented conditions did not cause significant difference in TCOD removal at each
HRT tested. Maximum biogas production occurred at R=50% at the average of 22.5,
44.9, and 70.5 L/d under HRT=10, 5, and 2.5 days, respectively. It was found that lower
R; could statistically yield higher biogas production compared to system operated at
higher R; value. Moreover, methane composition was highest at Ri=0% at all tested
HRTs; 63.7% (HRT 10d), 72.8% (HRT 5d), 71.1% (HRT 2.5d). Thus, the MCL system
could be suitably run at HRT 2.5 days while both systems could be run at no recycle
mixing (R=0%) to achieve a comparable performance of consistent COD removal over
90% and high methane content in the biogas. This could be due to the inherited
characteristics of the systems. No mixing requirement leads to a more economical

operation and simplicity of the system construction.
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