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GRENOL "The Difference”

HYDROTHERMAL CARBONIZATION
(HTC)
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The Problem

Unused wet biomass waste

is waste of energy and resources.

It happens in large scale - worldwide.
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The Problem

Increasing restrictions for N-fertilizer
and liquid manure application.

High energy input for drying

and burning.

High GHG emission by
composting biomass.

PROBLEM
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No solution for harmful
substances (e.g. antibiotics,
pesticides, bacteria and fungi)

Carbon efficiency lower
than 50 %.
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Our Solution

Our zero waste HTC technology

turns waste into profit.

Scalable, sustainable, and decentral.

SOLUTION
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Our Solution

Use of energy and nutrients,
when needed.

50 % energy saving All harmful substances are
against thermal drying destroyed (by 200°C and 20 bar).

Zero emissions, Carbon efficiency

zero waste. SOLUTION >95%
CO,-neutral CO, reduction

/A\ >60%
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Step 1: Biomass

) Step 2: Pumping
processing.

biomass into pressure
vessel.

pressure (25 bar). processing through HTC-
WO rk Reactor within 3 hours.

Step 6: Production and
commercial use of bio-coal and
fertilizer.

Step 5: Heat exchange and
coal/water separation.

Step 3: Applyin / . \
he:\Ft,(Zzogz)yang HOW Does |t Step 4: Continuous
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Biogenic waste (e.g. compaost,

sewage sludge, etc.)

Hydrothermal Carbonization (HTC)
under high pressure and temperature

CsH1206 = 6 C+6 H20

\ & Carbon dioxid (CO,)
- . - & methane (CHa)
4 [ .
Photosynthesis Removal of CO, fromthe atmosphere
6 CO2 +6 H20 =+ CsH1206 +302 due toincreased cultivation

COzneutral coal

Closed substance cycle

waste management by =
G RE N o L Increase in yield through introduction of biochar and use Lm e | To|

of fertilizer for reduction of so-called ‘soil-exhaustion’

Fertilizer Process water
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Make money with biogas digester? - exemplary calculation

GRENOL
» HTC-Reactor, Periphery parts
and Water treatment
Investment ) Amortisation
6 years
+
» Power/heat Plant warranty o
consumption, Rent of for 10 years 3
. 14.03'0 ’E/at n_ area, Personnel cost, 2
lI0gas digestate Expenses . . z
(~ 18 % DM) Eﬂoitcr;tenance & Repair l 3
~ 390,000 €/a
2.72 Mio. €
> Earnings from the disposal, Overplus
after 10
Power & heat sales, ocars
Earnings Fertilizer sales & CO, certificate y

~ 1,070,000 €/a
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Organic
waste

HTC-'mology

GRENOL master plan

A regionally closed substance cycle waste

management

Methodical combination of different system
elements

Key components: HTC plant, nutrient recovery,
wood/coal gasifier with CHP to produce

power/heat

Different possibilities of process water treatment
using a greenhouse solution, a fertilizer
production or as methane booster in the

anaerobic digester

A profitable end of organic

waste with the master plan of
GRENOL
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Thank you for
your attention!

For further detailed information, planning and calculation

studies, please contact us via phone or E-mail at

7 S
oS

" Energy Globe

The world award for sustainability

National Energy Globe
Award Germany 2016
15t place
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info@GRENOL.de

Contact adress:

GRENOL Group

Artzbergweg 6
40882 Ratingen / Germany
Fon: ++49 2104 2145153
Fax: ++49 2104 2145155
Internet: www.GRENOL.de

KYOCERA Umweltpreis

) KYOCERG

Gewinner 2012




