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Drivers for Biosolids Innovation

• Replacement of worn out equipment

• Advances in science and technology

• Industry and agency commitments to 
sustainability and “closing the loop”

• Regulatory standards and guidance

• Reduce costs and risks

• Public complaint and fear

• But, is it a priority?



What’s New in Biosolids?

• Thermochemical processes are advancing

• Disintegration/Hydrolysis technologies are being 
deployed with anaerobic digestion

• Sequencing of digestion stages is proving 
successful

• Thickening and dewatering equipment are 
improving

• Nutrient extraction is gaining acceptance

• Additional value is being derived from biogas

• Standards for high quality biosolids will drive 
resource recovery



Thermochemical Processes

• A dizzying array of complex technologies at 
different stages of development 

• Energy inflow to a wastewater plant is 
comparatively small.

• Technologies are suited for collaboration with 
solid waste and ag waste management.

• Value of resource outputs as fuel, fertilizer and 
residual products still needs to be proven



Thermochemical is Complex
Technology Description Companies

Hydrothermal Carbonization Converting wet wastes to a 
hydrophobic solid and a liquid 
nutrients

Antaco

Torrefaction Drying and treatment and 
processing of biosolids into coal 
substitutes and other fuels

HydriTORR LLC (a LIFT project 
submission)

Pyrolysis Non-oxygen thermal 
decomposition, with reformation 
to liquid fuels 

Kore Infrastructure, Eisenmann, 
BioForceTech

Gasification Gasification of dried biosolids in 
partial oxygen to produce syngas 
for CHP 

PHG Energy, Sulzle Kopff

Hydrothermal Processing Converts wet organic matter with 
up to 85% water into biocrude oil, 
natural gas, or both 

Genifuel Corporation

Supercritical Water Oxidation Complete destruction of organic 
aqueous waste with energy and 
resource recovery 

SCFI AquaCritox



Thermochemical Processes

PHG Energy
• PHG Energy’s commercially proven waste-to-energy 

technology, purchased from MaxWest, converts 
industrial and municipal waste and sludges into a 
clean-burning fuel gas through a downdraft gasification 
technology. The downdraft gasifier helps in biomass 
gasification, helps save up to 75% energy cost. A wide 
range of feedstocks (with <30% moisture are fed to the 
top of the reactor along with oxygen. This slow heats 
up and converts to organic matter to combustible 
gases, and it produces a clean gas from the bottom of 
the react. The synthetic gas can be utilized like natural 
gas to produce economical electric or thermal power. 
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http://phgenergy.com/waste-to-energy


Thermochemical Processes

KORE Infrastucture *

• KORE Infrastructure's thermo-chemical, 
pyrolysis technology converts biosolids into a 
market-ready liquid fuel. The process utilizes 
pyrolysis to reduce biosolids by 90% and then 
utilizes the Fischer-Tropsch process to 
transform the syngas into advanced biofuels 
such as bio-diesel, without the use of an 
external energy source.

MABA Summer Technical Symposium 2016 7

http://inside.bluetechresearch.com/tools/innovation-tracker/kore-infrastucture/


Thermochemical Processes

SCFI Group Ltd. *
• SCFI’s Aquacritox is supercritical water oxidation. 

Complete destruction of organic aqueous waste with 
energy and resource recovery.  AquaCritox uses hydro 
thermal oxidation to destroy highly contaminated 
organic waste waters and wet sludges while producing 
renewable energy. SCFI's first unit has been fully 
operational in Cork, Ireland since 2008. As part of the 
EU’s Eco-Innovation Project, SCFI and its consortium 
partners, have commissioned a demonstration plant at 
the Paterna WWTP, in Spain in mid 2015.
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http://inside.bluetechresearch.com/tools/innovation-tracker/scfi-group-ltd/


Thermochemical Processes

Genifuel Corporation
• Genifuel is developing Hydrothermal Processing 

converts wet organic matter with up to 85% water into 
biocrude oil, natural gas, or both. These renewable 
fuels can be used in the same way as their fossil fuel 
equivalents, including for the generation of electricity 
onsite. The process converts more than 99% of input 
materials such as wastewater sludge, leaving only a 
very small amount of solids and clear, sterile effluent 
water. The water can be used in various ways or 
returned to the wastewater treatment plant for 
eventual discharge along with other treated water. 
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Sludge Disintegration

• Giving up on the mechanical, acoustic and 
electrical disintegration approaches.

• Hydrolysis approaches proven to increase 
digester performance 

• Pretreatment technologies evaluated for 
improved “stability” of biosolids

• Enhances biogas production: See BlueTech
“Sludge to Energy Report”

http://inside.bluetechresearch.com/tools/reports/sludge-energy-biogas-generation-utilization-technology-trends-market-potential-insight-report/


Hydrolysis is Coming on Strong

Technology Description Companies

Thermal Hydrolysis Pre-treatment of biosolids prior to 
anaerobic with steam, high 
pressure and chemical treatment

Cambi, Veolia, Haarvstedt

Thermo-Chemical Hydrolysis Pre-treatment of biosolids with 
chemical, low/moderate pressure 
and mechanical grinding

PONDUS

Chemical Hydrolysis Treatment with chemical additives 
prior to further stabilization 

BCR Environmental, Lystek, Kemira 
Oyi

Biological Hydrolysis Pre-treatment in bioreactor prior 
to anaerobic digestion

GE Monsal 

Mechanical Pre-treatment Electrical, acoustic, grinding, etc. to 
pre-treat WAS before digestion 
(e.g., Crown, Microsludge, 
OpenCEL, ElectroCell, Arisdyne

Crown, Microsludge, OpenCEL, 
ElectroCell, Arisdyne, Enpure)



Sludge Disintegration

Veolia *

• Veolia offers both batch and continuous systems.  
Biothelys is the batch THP system that minimizes 
the number of treatment vessels by using an in-
line, dynamic mixer for flash steam recovery. 
Exelys provides continuous thermal hydrolysis at 
dry solids contents up to 25% and higher, making 
the Exelys footprint extremely compact. Both 
Biothelys and Exelys have full-scale.
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http://inside.bluetechresearch.com/tools/innovation-tracker/veolia-3/


Sludge Disintegration

Cambi Technology AS *
• Cambi Technology provides its Thermal Hydrolysis Process 

(THP) Sludge Destruction using thermal hydrolysis for pre-
treatment prior to anaerobic digestion, to significantly 
improve dewatering and produce a Class A biosolids. Cambi
uses steam to pressurize and thermally treat sludge prior to 
anaerobic digestion. It reduces the volume digesters by 
about 60%, improves biogas production and produces a 
Class A biosolids. Thermal hydrolysis can also be used after 
digestion, The system has been installed at DC Water, which 
is now its U.S. representative facility, and the largest of its 
kind in the world.
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http://inside.bluetechresearch.com/tools/innovation-tracker/cambi-technology-as/


Sludge Disintegration

Anaergia Inc.
• Anaergia’s Omnivore is a retrofit that triples the capacity of 

existing municipal anaerobic digesters. The Omnivore uses 
recuperative thickening and submersible high solids mixers 
to decouple the solids retention time (SRT) from the 
hydraulic retention time (HRT). This is achieved by 
recovering and reintroducing digester solids while 
discharging liquid in a digestate recirculation loop. Separate 
control of SRT and HRT improves digester performance and 
allows operation at higher organic loading rates. 
Conventional digesters that typically operate at organics 
loading rate of 1.5 kg/m3/d can manage a loading rate of 
4.5-5.0 kg/m3/d. 
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Advanced Digestion

• Defining “stability” with objective targets for 
the technology.

• Comparing Thermal Hydrolysis with other 
digester technologies.

• Managing anaerobic digesters like 
sophisticated bioreactors.



Innovative Digestion Works 

Technology Description Companies 

Recuperative Thickening Separate solids from 
digester overflow and 
reintroduce into digester 

Anaergia Omnivore; Infilco 
HiSAD, EXELYS-DLD, Prime 
Inline Thickener

Post Anaerobic Treatment Treat effluent of anaerobic 
digestion for additional VS 
destruction 

Cambi SolidStream, 
Thermal Process System 
ThermAer, CNP AirPrex

Enhanced Aerobic 
Digestion

Improved aeration and 
controls in 
autothermophilic mode 

BioConversion Solutions, 
Envirco, Thermal Process 
Systems 

Multiple Stage Digestion Sequence reactors, such 
acid/gas, 
aerobic/anaerobic, 
thermo/meso anaerobic

GE Power and Water 
Monsal System; City of 
Baltimore DPW



Advanced Digestion

Thermal Process Systems
• Thermal Process Systems offers ThermAer in which 

primary and waste activated sludge are treated in a 
single vessel Autothermal Thermophilic Aerobic 
Digester, by the energy released from the oxidation of 
the biosolids. The effluent from this reactor is cooled 
and transferred to a tank where 
nitrification/denitrification takes place. The solids from 
this reactor are transferred to a flocculation tank and 
the ammonia off-gas returned to the nitrification 
reactor. A biofilter is used for odor control from the off 
gas. The process produces high solids Class A biosolids.
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http://inside.bluetechresearch.com/tools/innovation-tracker/thermal-process-systems/


Advanced Dewatering and Drying

• Some advances from refinement in equipment 
and controls.

• Advances in combinations, such as hydrolysis, 
P extraction, waste heat use in dewatering.

• Using final product quality goals to drive 
technology decisions. 



Nutrient Extraction is Strong

• Ostara

• Renewable Nutrients

• CNP Airprex

• Outec

• Many Others



Nutrient Extraction

Ostara USA LLC
• Ostara offers its WASSTRIP® releases phosphate, 

magnesium and potassium from WAS in an anaerobic 
fermentation tank prior to thickening and anaerobic 
digestion. This stream is then sent to a struvite
recovery facility in combination with sludge dewatering 
liquors to enhance the recovery of phosphate and 
ammonia. In combination with Ostara’s Pearl nutrient 
recovery technology, WASSTRIP helps mitigate the key 
challenges that limit the broader application of 
biological phosphorus removal
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Nutrient Extraction

Renewable Nutrients
Removes & recovers more than 95% of phosphorus 

from solid or side streams

Reduce phosphorus recycle loads

Reduce polymer & metal salts

Reduce disposal costs

Eliminate struvite scaling 

Meet EPA nutrient TMDL requirements



Nutrient Extraction

CNP-Technology Water and 
Biosolids
• CNP’s Airprex Technology focuses on struvite

removal and controlling scaling. The Phosphorus 
is removed from the digestate prior to solids 
separation. A magnesium salt is then added to 
effluent from the anaerobic digestor. Air is 
introduced into the bottom of the digester, where 
Struvite precipitates and is collected from the 
bottom. The remaining biosolids are removed 
from the top of the reactor
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http://inside.bluetechresearch.com/tools/innovation-tracker/cnp-technology-water-and-biosolids/


Dewatering Equipment is Improving

Technology Description Companies

Improved Centrifuges Extracellular protein removed 
before centrifugation

Centrisys, CNP AirPrex

Improved Presses Engineering refinements; low 
power requirements; sized for 
smaller treatment plants

BDP Belt Press, FKC Screw Press,
Fournier Rotary press

Improved Drum Drying Heated air under vacuum; lower 
net energy input; waste heat 
useable

Gryphon Environmental

Thin Film Drying Heated drum surface on which 
biosolids dries; can be put to other 
processes, e.g., lime stabilization or 
belt dryer

Buss-SMS-Canzler sludge drying 
system

Solar Drying Greenhouse enclosure with 
agitation of biosolids in beds

Parkson ThermoSystem,
Degremont Helianthis, Huber 
Solar Active Dryer

Other Innovations Aided by electrical, thermal, 
mechanical approaches; new 
approach with fine pressurized air. 

SLG Process (Orege)



Thin Film Dryer

Buss-SMS-Canzler Sludge Drying 
System
Reference facility at Middlesex County Utility Authority. 
Uses the heated drum surface on which biosolids dries; 
can be put to other processes, e.g., lime stabilization or 
belt dryer. The system can use waste heat to “dewater” 
the biosolids off of a belt press to a moisture content that 
permits reduced lime amendment to meet a Class A level 
of pathogen reduction.  The product is used for landfill 
cover at the MCUA landfill, but it could be approvable as 
a EQ  biosolids. 



High Pressure Fine Bubbles

SLG Process
• SLG Process (Orege) Adds pressurized air to 

the sludge line in vessel prior to polymer 
addition. 

• Fine air bubbles get enmeshed in the sludge 
floc after polymer addition, which, when 
released, allows water to be easily squeezed 
out.



Biogas Utilization

• Can the cost of anaerobic digestion and gas 
clean-up be justified with low natural gas 
prices?

• Purpose of biogas – electricity, vehicle fuel or 
chemical feedstock



Biogas Utilization

Mango Materials, Inc., 
• Mango Materials produces biodegradable plastics 

from waste biogas (methane) using a microbial 
process. The bioplastic generation process, co-located 
at WRRFs, utilizes a bacterial community to create the 
biopolymer polyhydroxyalkanoate (PHA). Conventional 
methods of producing PHA use sugar feedstocks, but 
sugar requires significant energy and an expensive 
sterile manufacturing process. The process has been 
proven to produce this polymer without the energy 
and sterilization constraints.

MABA Summer Technical Symposium 2016 27



Additional Value Sought for Biogas

• Biogas use in fuel cells : fuel cells generate electricity 
from biogas produced from the anaerobic digestion 
of sewage sludge. (e.g., Fuel Cell Energy , Inc., 
ClearEdge Power PureCell

• Biogas used as feedstock for bioplastics: (e.g., Mango 
Materials PHA biopolymer)

• Biogas used for vehicle fuel: Biogas cleaned and 
compressed into vehicle fuel (e.g., Unison Solutions 

BioCNG)



New Standards Support Utilization

• High Quality Biosolids products and 
performance (see new website)

• Soil Health and Watershed Management

• Fire Ravaged Lands (California)

• Fertilizer Blends (Anuvia)

• Co-digestion and Co-composting (CA and 
elsewhere)

• New Branding and Marketing Templates



Other Trends in Biosolids to Watch

• Polymer use optimization

• Co-digestion and digester supplementation

• Monitoring the “microbiome” of digesters

• New standards for pathogen and vector attraction 
reduction

• Upfront process changes, such as mainstream 
annamox and fine screening. 

• Increased concern for persistent organic pollutants

• Regulation of phosphorus in soil amendments.



Encouragement and Caution

• The field is full of promise, but many innovations 
fail and data on performance is poorly shared.

• Determine the importance to citizens of energy 
extraction, sludge minimization, nutrient 
extraction?

• How do the processes affect the entire water 
reclamation enterprise, including solids recycling?

• How can technology and financial risks be shared 
fairly so that innovation is promoted?


