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e Sugar cane distillery waste is toxic to bacteria
- high sulfate
- high H2S

- low pH (4-5)
- high level of phenolics and refractory carbon compounds
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- granular - mesophilic (5V/V/day)
- granular - thermophilic (8—-10V /V/day)

Typical performance with soluble feedstock:
BOD removal efficiency: 95 %
COD removal efficiency: 85 %
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Fuel Value:
1 MWtherm =500 US $/day saved (17 ¢ US/L diesel fuel equ.)
= approx. 160,000 US $/year saved

Total savings: 270,000 US$/year / MWtherm

Total CAPEX: 175,000 - 260,000 US$ / MWitherm
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Impediments to Implementation

. Fallure of thermophilic digester (10 years ago)

“Seeing is believing”
Constrained space for construction
High rate of return required for investment

Specialist expertise required to design & install
Inexpensive digester systems

Competition from other low cost agro-industry
by-products as fuel (bagasse, trash, husks,
clearings etc)
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Project funding by NZAID
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Load Response Curve on site

Load-Response Curve CAT pilot plant
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Load Elasticity

Pilot plant process stability
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System Optimisation: Part A

Effect of spec. loading rate on methane yield

and effluent quality
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System Optimisation : Part B

Effect of Lagoon Size on Total
Daily Biogas Yield (40 kg VSS/m3)
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1. Proposed Po st Gassing
Faciliey (option X)

2. Propo se d Po st Gassing
Faciliey [option 2)
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< 1.2 million US $ CAPEX

60 % COD removal

90 % BOD removal

100 % biogas use as boiler fuel




Economically Superior

Sensitivity Analysis ROI
June 2004 energy prices

¢ 2 stage UASB retrofit
0O single stage UASC retrofit
O new lagoon system (meso)
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Conclusion:

Pilot plant tests ideal for risk management

Low cost, compact, high rate system developed
Thermophilic digester operation reduces costs
Simple & inexpensive components used

Re-use of existing assets

4.75 MW of renewable boiler fuel generated
CAPEX reduced to 50 % of comparable systems
High return on investment
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