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Thermotoga - unique biotechnology

▪ Usage of living ancient organisms from 

volcanoes to transform biomass into renewable 

energy, in a fast and environmentally friendly 

way.

▪ Hyperthermics has developed the pioneering 

fermentation technology since 2006.

Data from continuous simulations and  
full-scale operation of the
Hyperthermics process

▪ Hyperthermics data are available from continuous
fermentations performed either in lab scale at the

University of Regensburg or at NIBIO and a first data 
set from the full-scale pilot plant at 

Lindum/Drammen.

▪ Laboratories is located in Regensburg, Germany.

▪ Collaboration with University of Regensburg. 
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Organic waste

Increased output volume, value and plant capacity   

Gas:
▪Biogas (Natural 
gas network or 
vehicles)

▪Power
▪Heat

Wet and dry 
substance:
▪Fertilizer

Dry protein 
ingredient:
▪High quality 
protein for 
feed/ingredient

Biogas 
reactor

Hyperthermics
reactor

Input 
biomass

Output

Energy crops

80°

[3–8] 

hours1
[5-20] 

days1

Traditional plants 
using [20-30] days1

1. Varies depending on type of input factor

+5-25%

Increase 
output 
value

+43%

Gas 
extraction 
on same 
substrate

Potential for 
high quality 
protein

Boosting 
plant 
capacity

Salmon sludge

Hygienisation

Manure



Full-scale operation / pilot plant at Lindum, Drammen (Norway)

The world's only full-scale plant with 
hyperthermophilic organisms

▪ Food waste
▪ Sewage sludge
▪ Pulper sludge
▪ Salmon sludge

Hyperthermics at Lindum has since 2017 been operating on:



High-speed process 5-25% increased production

Data based on full scale operation at Lindum, a Norwegian biogas facility with a capacity of 10.000 tonnes per year

5-25% increased biogas
production / efficiency



Biogas -

Bioactive biogas booster

Aquaculture -

Energy recovery

Transforming biomass into profitable products

Transforming sludge into
renewable energy and high
quality protein feed / 
ingredient

Transforming biomass into
renewable energy



Transforming biomass into
renewable energy

Biogas - Bioactive biogas booster



Aquaculture - High energy recovery plant



Transforming sludge into renewable
energy and high quality protein 
feed / ingredient

Aquaculture – Energy recovery and proteins



From sludge to renewable energy!

▪ Convert the salmon
sludge to energy on site

▪ Reduced energy cost

▪ Convert the salmon sludge to 
a high-quality ingredient

▪ Move from gate-fee to profit
from waste (faeces and feed)

▪ Hygienise the salmon sludge

▪ Increased profitability

Waste reduction

Reuse

Material recycling

Energy 
recovery

Depos ition

From sludge to renewable
energy!



Aquaculture - Fast energy recovery plant



Hyperthermics creating sustainable results

Reduced 
methane 

emissions

Salt biomass No use 
of Polymer

Sludge from farmed 

salmon has  more 

energy potential than 

lives tock feces. 

Hyperthermics is  the 

only sys tem to handle 

salt biomass, which 

has  high heat capacity 

and good heat 

trans fer properties. 

Uses mechanical 

c leaning / separation, 

and no polymer 

additives in the 

production process.

By the use of biogas  

reac tors for the 

diges tion process of 

salmon s ludge ins tead 

of composting at land 

or sea, methane 

emiss ions are reduced 

by 70-80%.

Less waste 
to handle

Reduc ing above 85% 

of the water content 

in the s ludge, then 

removing over 70% of 

the dry matter, 

caus ing less was te.

Less transport

Less was te means 

transport is  reduced 

from one truck load a 

day to one a week.

Fast forward 
biogas 

production

Bioac tive treatment 

inc rease digestion 

capac ity in existing 

biogas  reac tors by 

reduced retention 

time in diges tion 

process. 



Business Model Canvas

Biogas - Bioactive biogas booster

Transforming sludge into
renewable energy and
high quality
feed/ingredient

Transforming biomass
into renewable energy

Aquaculture - Stand alone unit

Prioritized marketsPositioning Sales and income model

The green shift revolution

Offering clients in the
biogas and aquaculture
segment a unique
biotechnology that
transform biomass into
profitable and sustainable
products faster.

Sales through 1: 1 dialogue, focusing on
the clients profit-potential and 
environmental benefits.

Client partnership

In the start-up phase: 
Extended responsibility for 
investing in and operation
of equipment, with
associated income and 
costs.

Long term 1 - One-off
sales: 
One-off sales of
Hyperthermics plants. See 
product / capacity range.

Long term 2 –
Repeating income: 
License revenue
hyperthermophilic
organisms.



Summary – Key advantages

▪ High energy conversion from a small footprint

▪ Lower energy cost – reuse of green energy 

▪ Lower transportation cost

▪ Low carbon footprint by less transportation

▪ Handles all types of biomass, including from salt water

▪ Polymer-free process 

▪ Hygenised and stabilised biomass



Highly scalable – Tailored solutions

Example: Fast Energy Recovery Plant 2x25tonnes DM 12%/day) Example: High Energy Recovery Plant (2x7,5tonnes DM12%/day)




