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Candidate Technology 10: Biological Reactor10 

 

Technology Name BioForce Aerobic Biological Reactor for Biosolids 

Technology 
Solution(s) 

☐  Water Use 

Efficiency  
 

☒ Increase 

Water Supply  
 

☒  Reduce 

Use of Potable 
Water for Non-
Potable Uses  

☐ Water 

Management 
Tools  
 

Sector(s) ☒  Agricultural ☐  Commercial ☒ Industrial ☐ Residential 

Industry Segment(s) Agricultural: Dairy Farms and Crop Farming 
Industrial: Wastewater Treatment Facility  

Drought Resilience ☒  High ☐  Medium ☐ Low 

Water Benefits ☒  

Reduces 
Water Use 

☒  Increases 

Water Supply 

☐ Produces/Uses 

Recycled Water 

☐ Reduces 

Water Loss 

Electric Benefits ☒  Energy 

Efficiency 
(Reduces 
kWh) 

☐  Demand 

Response 
(Ability to 
Shift Load?) 

☒ Distributed 

Generation 
(Increase Ability 
to Produce 
Clean Energy) 

☐ Increase 

Energy 
Storage 
(Ability to 
Store Energy) 

GHG Benefits Yes. Up to 90% water demand reduction, which reduces the number of 
trucks required to transport biosolids by 90%. 

Implementation 
Timeline 

☒  <= 3 years ☐  3-7 years ☐ > 7 years 

Estimated Simple 
Payback 

3.3 years 

What is the technology? 

The BioForce Aerobic Biological reactor for biosolids technology converts any organic waste 

into renewable energy and biochar. Biochar is charcoal used as a soil amendment and is a 

valuable byproduct of pyrolysis and can be used in many ways. This includes being an absorber 

in functional clothing, insulation in the building industry, as carbon electrodes in super-

capacitors for energy storage, food packaging, waste water treatment, air cleaning, silage agent 

or feed supplement, for drinking water filtration, sanitation of human and kitchen wastes, and 

as a composting agent. Biochar is a stable solid, rich in carbon, and can endure in soil for years. 

Biochar thus has the potential to help mitigate climate change via carbon sequestration.  

How does it work? 

The BioForce Aerobic Biological reactor for biosolids technology proposes to: 

• Replace traditional biosolids drying technologies such as gravity belt thickeners and 

screw presses, 

• Reduce energy input and environmental risk for management of biosolids, and 

                                                 
10 Data provided BioForce technical staff. 
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• Prepare biosolids for energy generation, either in anaerobic digesters or BFT pyrolysis 

reactors. 

The technology proposes to achieve these objectives using a two-step process. First, by creating 

optimal conditions for bacterial growth. The exponential growth of bacteria within the reactor 

releases heat, which dries the biosolids. If the organic waste is too wet, it will need to go 

through bio drying first to remove most of the water using the bacteria only and no chemicals. 

Accelerated composting can occur by loading the system with 20% solid and 80% dry solid 

using biomass where no energy is needed or used to remove the moisture. 

Once dry, step 2 involves the pyrolysis. Pyrolysis can be defined as the thermal decomposition 

of organic material through the application of heat without the addition of extra air or oxygen. 

Through this process, that takes place at temperatures between 660 and 1,650 degrees 

Fahrenheit, 3 co-products are obtained: syngas (for clean energy generation) bio-oil and char, 

which together is a sustainable soil amendment.  

The pyrolysis process uses this principle to produce renewable energy from any organic waste 

via an energy recovery system (pyrolysis reactor) that makes the process sustainable and 

efficient where significant water savings are achieved for end users, and in certain applications, 

avoid the need for digesters.  

 
BioForce’s BFT P-Five Pyrolysis Reactor 

What are the benefits? 

Builds drought resilience  

• Addition of biochar to soils decreases bulk density, increases total pore volume and 

increases available water content in a wide variety of sandy soils, which are common in 

Tulare County.  

• Biochar increases the drought resistance of fungal and bacterial communities within soil 

due to faster recovery from disturbances.  
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Supports Electric Reliability 

• Reduces electric consumption (kWh): Preliminary estimates indicate the proposed 

technology can reduce electric energy consumption by 50% over conventional electric 

dryer systems. 

 
Electric Energy Savings over Conventional Electric Drying Systems 

 

• Increases renewable energy production – Pyrolysis produces syngas, a clean, renewable 

fuel that can be burned for energy. The energy savings of BFT’s biodryer and energy 

production of syngas can reduce energy required for biosolids management by up to 

100%. 

 

Technology Name Aerobic Biological Reactor for Biosolids 

Sector Agricultural, Industrial 

Industry Segment Agricultural: Dairy Farms, Crop Farming 
Industrial: Wastewater Facilities  

Water Benefits Level of Drought Resilience: High  

Type of Drought Benefit:  

• Reduce Use of Potable Water for Non-Potable Uses Preliminary  

• Reduces Water Use and Demand 

• Increases Water Supply by mitigating groundwater contamination 

Water Resources Type of Water Resource Benefit:  

• Because water is used more efficiently, there is less demand for potable 
water used in non-potable settings. 

Electric Benefits • Technology proposes to reduce electric consumption (kWh/ton) by 50% 
over conventional gas dryers. 

• Increases renewable energy production – Pyrolysis produces syngas, a 
clean, renewable fuel that can be burned for energy. The energy 
savings of BFT’s biodryer and energy production of syngas can reduce 
energy required for biosolids management by up to 100%. 
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Technology Name Aerobic Biological Reactor for Biosolids 

Cost-Benefit 
Analysis 

• Costs: A smaller scale system for farming applications estimates at 
$300,000. 

• Savings: A 100 kW conventional dryer system would be replaced with 
a new pyrolysis reactor/dryer that consumes 25 kW. Operating at 8,000 
hours per year would equate to an annual savings estimate of 600,000 
kWh per year.  

• Simple Payback: 3.3 years = [$300,000 / (600,000 kWh savings) 
*($0.15/kWh) 

Other Benefits: 
Health and Safety 

• Pyrolysis eliminates pathogens, pharmaceuticals, and chemicals of 
emerging concern in biosolids.  

• Volume reduction reduces overflow risk of sludge beds and prevents 
surface and groundwater contamination. 

Other Benefits: 
Environmental 

Reduces GHG Emissions 

• Reducing electric use and electric demand reduce production and/or 
purchase of marginal electric resources  

• Up to 90% volume reduction, which reduces the number of trucks 
required to transport biosolids by 90%. 

• Efficient capture and treatment of biosolids at the source reduces 
escaped methane emissions 

• Biochar has a high carbon content and doesn’t biodegrade, so it 
permanently sequesters carbon within soil, increasing soil carbon 
content by 34%  

• Biochar Reduces CO2, CH4, and N2O flux of the soil, reducing 
agricultural greenhouse gas emissions  

• The pyrolysis machine has been designed to achieve the maximum 
production of gaseous material via a special flameless reactor, which 
allows a lower combustion temperature, resulting into low NOx 
emissions.  

Other Benefits: 
Economic 

• Reduces costs of municipal wastewater system resulting from less 
wastewater being treated at the plant. 

• Modularity of systems reduces costs, extends life, and reduces need for 
expensive, long lead-time retrofits of large centralized wastewater 
treatment systems, which reduces costs of wastewater collection and 
treatment for all customer classes 

• Potential creation of new revenue sources from biochar and syngas 
allow facilities to invest in more upgrades without relying on rate 
increases. 

 

Current Status 

The technology has been successfully installed and benefits documented at (1) facility: 

• Silicon Valley Clean Water (2015). In September 2015, BioForce Tech signed a contract 

with Silicon Valley Clean Water (WWTP) for the energy recovery and biochar production 

of 7,000 tons of biosolids per year. The biochar production is estimated to be around 

700 tons per year. 

2017 – Manufacturer received permits for a full-scale pyrolysis plant to transform 
biosolids into energy and biochar. 


