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Fig. 1 Material and energy flow in biomass utilization, and
environmental impact
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Fig.3 Material flow in palm oil mill
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Fig.4 Organic carbon flow in palm oil mill
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Fig.5 Biogas and green house gas discharge from lagoon
receiving palm oil mill effluent.
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Fig.6 Discharge of residual biomass from tapioca mill
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Fig.7 Organic carbon flow in a tapioca mill.
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Fig.8 Organic carbon balance in lagoon receiving wastewater

from tapioca mill and use of biogas for energy.
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Fig.9 Material flow in sugar cane processing mill
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Fig.10 Discharge of organic carbon from agro-industries.
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Fig.11 Supply of excess electricity and energy from plantation to
local city and other industries.
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Fig.12 Program software for system design of biomass utilization
network and evaluation.

(it 78 ZOBREISCRREE O 17 AR R TR
BN LD [ A~ AFRE S AT 2O EFH) OB
LLTHEMLIZ LD TH D,

References

1) H.Kamahara, M.Shimizu, A.Widiant, R. Tachibana, Y.Atauta, N.Goto,
H.Daimon, K.Fujie, LCA of BDF production from oil palm on the
basis of energy consumption and GHG emission, Paper presented at
annual meeting of the Institute of Life Cycle Assessment, Japan
(February 28-March 1,2008)

REERIF



