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Biofuel Production from Napier Grass through Constructed Wetland
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Abstract

Lignocellulosic biomass from grass species has a great potential to become an alternative source to meet the demand
on biofuels in the future. This research aims to utilize domestic wastewater from Mahasarakham University to produce
high biomass from Napier grass (Pennisetum purpureum) through constructed wetland (CW). Two different flow regimes
in CW were investigated, namely; Free Water Surface (FWS) and Horizontal Subsurface Flow (HSF). Eight CW plots
(each plot dimension: 0.5 x 1.5 x 0.8 m®) were fed with wastewater influent at 42 L/d. providing 5-day hydraulic
retention time. During the initial adjusting period (15 days), the plots were fed with the mixture of tap water and
wastewater. For the following 45 days, the FWS and HSF were operated with sewage only. Influents and effluents

from CWs were sampled in every 5 days and analyzed for BOD, SS, TP, TKN, and NO®. Plant heights and number
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of tillers per plant were also recorded every 5 days. After 60 days of operation, Napier grass from each plot was cut
and prepared for biomass analysis. The results show that the both CWs with FWS and HSF regimes demonstrate
comparable high efficiency in treating wastewater. Except for BOD and TP, effluents discharged from the systems
cannot meet the requirements; nevertheless, CWs provide quite high percent BOD and TP removal: 80% and 58%,
respectively. In terms of plant growth, CW-HSF shows the higher potential to grow Napier grass compared to
CW-FWS. Average plant height in CW-HSF plots is 214 cm. compared to 103 cm. in CW-FWS. The plots with HSF
regime can also produce the highest tillers per plant (8 tillers/plants) with overall average 21 tillers /plot. As a result,
CW-HSF produces higher biomass yield, approximately 12,402 kg (wet basis)/Rai (1,600 m) or 4,153 kg (dry biomass)/
Rai. CW-FWS, on the other hand, produces lower yield of biomass 1,394 kg (wet basis)/Rai or 654 kg (dry biomass)/
Rai. From the study, it can be estimated that Napier grass grown in CW-HSF and wastewater reuse could produce

14.5 ton of wet biomass/year, converted to biogas yield of 6,692 m*/Railyear.

Keywords: Second-generation biofuels, Napier grass, Renewable energy, Constructed wetland, Wastewater treatment.
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Table 1 Biogas Produced from Napier Grass through
Constructed Wetland

Biomass Yield Biogas
CW Flow (Wet basis) Production
Regime
(kg/Rai) (Ton/Railyear) m’/year
Control- FWS 1,323 7.9 714
FWS 1,465 8.8 790
Control- HSF 2,411 14.5 1,301
HSF 12,395 74.4 6,692
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