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Introduction

From a 5:1 feed of cattle manure digestate pellets from 

biogas production and spent Coffee grounds this project 

uses Pyrolysis, and a syngas reactor to create methanol 

feed a culture of Methylophylus methylotrophus. This 

culture is utilized as a single-celled protein (SCP) and can 

be fed to livestock. This circular economy between cattle 

feed and their manure is core to the philosophy of this 

project.

The goal is to create a method to produce animal feed 

while processing waste products. Through thermo-

catatalytic reforming of our pyrolysis stream we co-produce 

Bio-Char and Bio-oil, both value-added products in their 

own right, and our SCP avoids the need for using arable 

land to feed livestock

Equipment

Equipment costs can be reduced through use of an airlift fermenter, which has better 

oxygen transfer properties than traditional stirred-tank reactors.

Considerations

With the environment and efficient costing in mind, it is designed to 

maximize output with as small a footprint as possible.

Plant Layout

Equipment List

1 Bioreactor
1 Compressor
2 Drum Filters
2 Heat Exchanger
2 Pump, Positive 
Displacement
2 Pump, Centrifugal
4 Tanks
1 Pelletizer

Waste Composition Risk Distribution

Conclusions and Recommendations

This design promises a method to dramatically value-add both 

biogas digestate pellets and spent coffee grounds while creating a 

circular economy within a dairy farm, allowing them to produce feed 

from their waste products. While the Capital expenditure is not 

inconsiderable, costs are quickly recovered, and the project ends up 

being highly profitable, as well as eco-friendly.

Economic Assessment

This Project offers very reasonable economics, even though the 

CAPEX is high for a project of this kind. The internal rate of return is 

15% with a full return on investment in 7.5 years


