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Gasification activities in the Netherlands
ESKA, Hoogezand
Active CFB Gasifier

BEN, Amsterdam
Active FixedBed Gasifier

GIDARA Energy, Amsterdam
Waste to Methanol projectEnerkem, Rotterdam

Waste to SAF project
GIDARA Energy, Rotterdam
Waste to Methanol
Gasification expertise centre(TUDelft)
Lowlands Methanol, Moerdijk
Waste to MeOH

Amer, Geertruidenberg
IdleCFB Gasifier

Brightsite, Geleen
Gasificationplatform
BRIGH2(Torrgas)
Waste to chemicals(RWE)

TNO, Petten
R&D center on gasification

Synova, Maassluis
Technology provider

SCW, Alkmaar
Technology provider
Super criticalgasifierdemosite

Mavitec, Heerhugowaard
Technology provider

Torrgas, Groningen
Technology provider
EF gasifierdemo site

STERCORE, Emmen
Manuregasificationproject

Platform Groen Gas

PerpetualNext & GasunieJV
Eemsgasproject DEI+ subsidy

Torranol, Amsterdam
Biomass2 Methanol project

PerpetualNext
Biomass2 Methanol

BEN Green Gas
9ȄǇŀƴǎƛƻƴ !ΩŘŀƳ ǎƛǘŜ
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Dutch gasification project overview (work in progress)

Name Feedstock Product Amount Location Technology Ready

FUREC RWE Waste Hydrogen 60.000 tpa Geleen EF gasification 2028

BRIGH2 Torrgas Biomass Hydrogen Geleen Torrgas

Torranol Torrgas Biomass Methanol Amsterdam Torrgas

Eemsgas Perpetual 
Next/Gasunie

Biomass Green Gas Eemshaven Unknown

Lowlands MeOH Waste Methanol Moerdijk

BEN Wood chips Green Gas 30 Mm3pa Amsterdam Fixed Bed DD

DeltaNor Perpetual 
Next

Biomass Methanol 220.000 tpa Farmsum

AMA Gidara Waste Methanol 87.000 tpa Amsterdam HTW 2.0

STERCORE Manure Green Gas 23 Mm3pa Emmen Unknown
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ÅEemsgas

ÅBEN

ÅTorranol

ÅFUREC

ÅStercore
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Stercore

ÅFinancial close expected soon. Positive review of CINEA on TRL and CRL

Input 350.000 ς 400.000 ton manure
Outpout
- Green gas 23 million m3

- Biochar 85.000 tons
- Liquid CO2 30.000 tons
- Heat 5 MWth

Costs 55.000.000 Euro
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ÅPilot on road side grass produced 
H2.

ÅNext step is a 500 kg H2/day 
production facility

Technology:

Top draft ð top fired moving bed 
reactor followed by a water 
scrubber.

PyroGasifier - Nettenergy

NettEnergy  

https://www.nettenergy.com/pyrogasifier/
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Next developments from 
NETTEnergy.

1. Gasification project of palm 
residue to produce bio -char and 
steam. Input 12 tpd

2. Super Critical Gasification of 
hydrocarbons to hydrogen, 
methane and CO2

NettEnergy  
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Furec - RWE

8

ColdcommissioningMHF started
Commercial waste dryer in operationfor over a 
month now
Start Basic Engineering end of this year
FID end of 2024

Findinggoodengineering firms is an issue
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Furec - RWE



Net Zero Hydrogen
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Who we are | Visionary founders with a w orld -class management team

Raoul Witteveen

Chairman of the Board / Co-founder / investor

Å Cofounded and built Interpool (NYSE:IPX) 

(container & chassis leasing) through IPO;

$2.4bn sale to Fortress

Å Investing and building in clean energy for

>10 years (~10x returns on solar)

Å Sunrock Solar in Netherlands

Å Soto Solar in Spain

Å SkyNRG(sustainable aviation fuel)

Alexander de Kock 

CEO

Å BEng Chemical 

Engineering, 

Stellenbosch  Univ

Å >15 years of experience 

in the energy industry 

with a specialization in 

gasification and Fischer -

Tropsch synthesis

Å Successful delivery of  

mega -projects in coal -to -

liquids and gas -to -liquids 

synthesis, refining, and gas 

separation at the world's 

largest coal gasification 

company.

Phil Leveson

CTO / Founder / Inventor

Å PhD in Chemical 

Engineering, 

Sheffield University 

with focus on fuel 

technology

Å Previously CTO 

NextGen Fuels, 

biodiesel company

Å Founded Net Zero 

Hydrogen as CTO in 

2006

Robert -Jan Van Ogtrop 

Co-founder / investor

Å Founder & Board Member, Circle 

Economy

Å Advisory Board, CVC Capital

Å Partner, Phatisa

Å Former CEO of Remy Cointreau

Å Former CEO of Bols Royal Distilleries

Thomas Naumann 

Head of Germany / 

Engineering Lead

Å MS Mechanical 

Engineering, Univ of 

Applied Science 

Mittweida

Å Founder / owner of 

engineering firm 

Naumann 

Engineering

Å >10yrs developing 

gasification systems
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Source: Company information.



NZH| breakthrough technology to produce green molecules from biowaste

Demo plant in Amsterdam operating with commercial scale gasifiers

Net Zero Hydrogen has developed 

a breakthrough technology to 

produce green molecules 

(hydrogen, CO 2, methane,

methanol, and sustainable aviation

fuel) from biowaste with complete

carbon capture, resulting in carbon -

negative energy products  and 

chemicals .

12

Source: Company information.



SYNGAS

WASTE 
BIOMASS

STEEL INDUSTRY
CHEMICAL INDUSTRY

CONVERT TO 
HIGH-VALUE FUELS

BIO ς METHANE / LNG
BIO - METHANOL
BIO ς AMMONIA
SAF

GREEN CO2

GREEN H2

13

Source: Company information.

NZH| Our Solution isCarbon Negative and Flexible across Multiple End Products
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HISTORICAL CHALLENGES

Attempts to gasify biowaste have 

struggled with old technology 

Å Biowaste gasification efforts to date 
have focused on technology 
optimized for coal gasification 

Å That legacy technology does not work 
well with biowaste, due largely to 
problematic tar buildups in the 
synthesis gas (òsyngasó)

BREAKTHROUGH 

Novel technology needed for 

biowaste gasification

Å NZH has spent 15+ years of R&D with 
$50m invested to develop a novel, 
breakthrough gasifier, fully operational 
in a 24/7 commercial operation

Å NZHõs proprietary gasifier produces an 
ultraclean syngas (~500x improvement 
on tar levels), the key that unlocks high 
value energy chemistry

Source: Company information.

A patented, technological breakthrough in biowaste gasification

Net Zero Hydrogen has cracked the code on fully harnessing the chemical energy of wood waste



A patented, technological breakthrough in biowaste gasification

Gasification is most efficient and clean way to transform solid biowaste into useful chemical energy

Ultra low tar levels allows 
for catalytic conversion

Industry leading conversion 
efficiency

Carbon                                      
Negative

Source: Company information.



Biomass as feedstock | burning biomass releases ~700 million tonnes of CO2
p.a.

6

Combusting ~500 million tonnes of solid biomass 

annually releases ~700 million tonnes of CO2 

emissions

Whereas NZHdoubles the energy efficiency and captures ALLexcess carbon from the biowaste

NZH plants could produce >1 billion MWh of 

hydrogen and capture the ~700 million tonnes of 

CO2 (100% of the carbon in the biowaste)

Source: Company estimates and analysis;òEnergyStatistics Data Browser,óIEA(Aug õ22);òGreenhousegas 

emissions from burning US-sourced woody biomass in the EUand UK,óChatham House (Oct õ21);Biomass and 

Alternative Methane FuelsFact Sheet, FEMPUSDoE (Jul õ04).

Note: Global numbers are indicative approximations.
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NZH offers a greener and higher value solution for biowaste

Source: Company estimates & analysis;òGreenhousegas emissions from burning US-sourced woody biomass in the 

EUand UK,ó Chatham House (Oct õ21).

3

(1.5)

1.4

2.0

0.0

(2.0)

Woodwastecombustion NZHgasification

Burning biomass produces significant emissions and is limited to heat / power.
NZHcan produce high value green chemicals / advanced biofuels without a smoke stack.

NZH is a much greener solution NZH creates more value per unit of biowaste

Å Burning 1 tonne (~4.4 MWh) of wood waste in a CHP 

plant (power plants with lower efficiency also common):

o ~1.1 MWh electricity / ~2.0 MWh heat

o ~1.5 tonnes CO2 (emitted to atmosphere)

Å Gasifiying 1 tonne (~4.4 MWh) of wood waste in a NZH 

biohydrogen plant:

o ~2.7 MWh hydrogen / ~0.7 MWh heat

o ~1.4 tonnes of captured CO2 (no atmospheric 

emissions)

Tonnesof CO2(emitted) / capturedper tonne of wood waste



Solution | a patented, technological breakthrough in biowaste gasification

NZHconvertssolidbiowasteinto greenmoleculeswith no emissionsandcompletecarboncapture

$50m
Proprietary | ~$50 million invested over 15 years of R&D and operational piloting with patented 

biowaste gasification technology

10

ppm

òUltracleanóbreakthrough | <10 parts per million of problematic tars in the raw synthesis gas (òsyngasó)

Ą ~500x improvement over competing technologies that were developed for coal feedstock and 

have struggled with biowaste due to tar build -ups in their syngas

90%
Highly efficient | >80% waste -to -syngas energy efficiency, and >90% when accounting for biochar

/ steam (remainder just heat loss)

8,000

hours

Proven | >8,000 operational hours historically on commercial scale gasifiers, currently deployed in 24/7

operation in Amsterdam

7

MWh

Modular / scalable | ~7 MWh per gasifier output (currently at scale in Amsterdam demo plant), with

the number of gasifiers scaled to small, medium, and large plants in modular arrays ; excess gasifiers

ensure 24/ 7/ 365 uptime

18

Source: Company information.



Plant units modular and scalable Scaled in modular arrays for medium and large plants

Modular | Leverage a modular process design

Source: Company information.



Feedstock overview | we use sustainable feedstock to reduce CO2 emissions

NZHonly usesbiowastethat is leftover asresidualsfrom industrial / consumerprocesses.

Å We use true waste products.

o For example, roughly 50% of the wood entering sawmills for processing 

into construction timber ends up as sawdust / woodchips.

Å We do not burn biowaste.

o We have no smokestack. Biowaste combustion can only produce heat

/ power. With gasification, we can convert the hydrogen and carbon in 

the biowaste to undersupplied green chemicals and fuels.

Å We vet our supply chain closely.

Å We diligence our suppliers and ensure that they are certified for 

verifiable supply chain sustainability. Where possible, we will buy directly 

from the waste source.

Å We capture all excess carbon.

Å Again, no smoke stack. With our CO2 capture, we produce carbon -

negative energy carriers, a gamechanger for the energy transition.

20

Source: Company information.



Feedstock overview | NZH can work with wood and non -wood waste

Å Much of the logs going into sawmills end up as waste

Å Round parts of the log are trimmed to flat sides

Å Huge volumes of sawdust & chips as the logs are processed

Sawmill waste

A-wood

B-wood

Å Primarily waste wood from construction / demolition

Å Common example = pallets used for fork lifts

Å This category of wood isòuntreatedói.e. no chemicals / additives

Å Treated wood (e.g. painted wood)

Å Common example = furniture resides

Å Significantly cheaper than untreated wood

RDFpellets

Å Refuse-derived fuel pellets produced from municipal solid waste

Å Can include things like food, cardboard, and non -recyclable plastics

Å Produced and sold by waste management companies

Forestry waste

Å Significant amounts of wood left over from harvesting

Å Common examples = tree tops, branches, and roots

Å Much of this wood isnot fit for industrial use

21

Source: Company information.



NZHõs reactor can work with a variety of feedstocks4

Our Amsterdam plant allows us to test, optimize, and incorporate a wide variety of feedstocks 
with true commercial scale runs.

What constraints do we face? Where are we?

Å The molecular composition of organic waste is generally Å

not an issue

Å Before entering our reactor, feedstock needs to meet 

certain sizing / moisture specs

o We can reshape and dry feedstock as needed

Å Structural integrity of feedstock is important

o We donõtwant too much feedstock breaking into 

fine dust too quickly

Å Ash fushion temperature is a key consideration

o We donõtwant feedstock melting inside the 

reactor (e.g. too much paper in an RDFpellet)

NZH reactor proven on full commercial runs with a 

variety of forestry waste, sawmill waste, and various 

types of A-wood

22

Source: Company information.

Å We have done multi -day runs on B-wood, with R&D 

underway to get B -wood up to 50% in Delfzijl

Å R&D underway to use sewage pellets (manure should 

work similarly)

Å Working with partners in The Netherlands to develop a

RDFgasification pellet spec from municipal solid waste



Hydrogen

Bio-
waste

Sustainable 

Aviation FuelNZHpatents

ULTRACLEAN 

SYNGAS

Captured 

CO2

Flexibility| customer conversations across the product spectrum

NZHõsproprietary ultraclean syngas allows for product flexibility to meet the green fuel and 
molecule needs of major industrial producers and transportation companies

80-90% capex flexible across all products

Steel

Steel &fertilizer

Gasgrids;trucks& 
cargoships

Chemicals;cargo 
ships

Cargo carriers

23

Source: Company information.

Methanol

Methane / 

LNG

Bio-CO2 CCS; Synthetic fuels; 
Food & Beverage



Biochar

Gasifier

Syngas

CGE (ɖ) = 

82% ɖ

Heat

Flexibility| customer conversations across the product spectrum

Source: Company information.

NZHõsproprietary ultraclean syngas allows for efficient product flexibility to meet the green fuel
and molecule needs of major industrial producers and transportation companies

Products ʹ
(%)

Electricity 37

Heat 88.5

Methane 77.8

Methanol 81.4

Hydrogen 76

Hydrogen + LNG 90.4

FT-SAF 76.0



Proven technology | a fully operational commercial demo facility in 
Amsterdam

Amsterdam plant is a 24/7 operation producing externally vetted ultraclean syngas

Fully commissioned in Janõ22with two 

commercial scale gasifiers

Larger plants will just have modular arrays of 

the same gasifiers ð no scaling risk

>8,000 cumulative operational hours on 

commercial scale gasifiers

~4k operational datapoints per second 

measured with in-house software stack

Technology Readiness Level (TRL)8 from 

leading engineering firm

Externally vetted tar levels in syngas <10 ppm

Producing pure hydrogen, electricity and 

heat for the Amsterdam grid via GE

Jenbacher engine
25

Source: Company information.



NZHin review | a lower -cost, cleaner, flexible, and scalable solution for
biowaste

Breakthrough in biowaste gasification that enables the production of green molecules and liquid 
fuels from biowaste at low cost with complete capture of all excess carbon

Key technology / platform attributes

Å Novel, proprietary gasifier developed to

be ideally suited for biowaste

Å Ultraclean syngas with <10 ppm tar

(~500x+ improvement over competing

technologies)

Å Modular gasifier scalable at ~7MW increments

Å 24/7 production

Å Low all-in production cost

Å Huge CO2 capture opportunity

Å 80-90% of capex per plant leverageable

across : hydrogen, methane, methanol, and

sustainable aviation fuel

Where we are

Å Technology proven, patented, and vetted

Å 24/7 operation at commercial demo plant in 

Amsterdam with commercial scale gasifiers

Å Multiple attractive projects in development 

across Netherlands and Germany

Å Strong management team ready to scale

26

Source: Company information.



Bio-Hydrogen | Proven High Purity Hydrogen from Industrial Scale Gasifier Syngas

Syngas from gasifier operated at scale converted to Hydrogen

Source: Company information.



High Purity 
Bio-Hydrogen 
from Industrial 
Scale Gasifier



Biochar from Biomass

Enhancing biologically captured carbon by 
permanent sequestering via gasification.



Carbon Negative | NZH produces high value premium grade biochar

Biochar Property Value

Surface Area ҕ350 m2/g

Bulk Density 90 kg/mш

PH Value 11,12

Carbon Content ҕ90 %

Conductivity 4850,0 ˃ S/cm

Salt Content 25,608 g/kg

Ash Content 7,53 %

Water Holding Capacity (<2mm) 650%

H/C ratio 0,03

O/C ratio 0,01

PAHs (sum of 16 US EPA PAHs) < 4,4 mg/kg

PCBs <5 ҡg/kg
Source: Company information.



Syngas

Reactor

Source: Company information.

Carbon Negative | NZH produces high value premium grade biochar



Expansion | Carbon -Negative Green Gas in Amsterdam



ÅProduct : The Amsterdam  project  will convert  virgin  woodchips  to  syngas via  gasification,  then  to  green  gas  and  CO2 (~30. 

Million  nm 3/year) .

ÅCO2 Capture  and  Sequestration : Captured  CO 2 will be  transported  via  a  nearby  CO 2 pipeline  (OCAP/Linde)  or by  

truck/ship  to  a  CO 2 terminal  in ARA and  permanently  sequestered  (CCS) in offshore  CO 2 sinks.

ÅBiochar  Production : Biochar,  a  valuable  byproduct,  can  efficiently  sequester  additional  carbon  (2.8 ton  CO2 eq  /  ton  of 

biochar) .

ÅNegative  CO2 Footprint : Combining  low  carbon  intensity  biomass  feedstock  with  CCS will enable  the  project  to  achieve  a  

substantial  negative  CO 2 footprint  and  save  up  to  165,000 ton  CO 2 per  year .

ÅEconomic  Incentive : Under  Dutch  national  legislation  in development  (òBijmengverplichting  green  gasó), CDRs (GGEõs in 

The Netherlands)  likely to  carry  significant  value .

Å Investment : Total investment  over  2025-2028 is estimated  at  ~Mû 170, with  SDE++ subsidy potential  for  green  gas  and  CCS.

Expansion |  Carbon -Negative Green Gas in Amsterdam

Current Amsterdam syngas facility to be expanded and upgraded to Green Gas and CO2 plant



Product: The Amsterdam project 
will convert virgin woodchips to 
syngas via gasification, then to 

green gas and CO2.

CO2 Capture and Sequestration: 
Captured CO2 will be transported 

via a nearby CO2 pipeline 
(OCAP/Linde) or by truck/ship to 

a CO2 terminal in ARA and 
permanently sequestered (CCS) 

in offshore CO2 sinks.

Biochar Production: Biochar, a 
valuable byproduct, can 

efficiently sequester additional 
carbon (2.8 ton CO2 eq / ton of 

biochar).

Negative CO2 Footprint: 
Combining low carbon intensity 
biomass feedstock with CCS will 
enable the project to achieve a 

substantial negative CO2 
footprint and save up to 165,000 

ton CO2 per year.

Economic Incentive: Under Dutch 
national legislation in 

development 
όά.ƛƧƳŜƴƎǾŜǊǇƭƛŎƘǘƛƴƎ ƎǊŜŜƴ 
ƎŀǎέύΣ /5wǎ όDD9Ωǎ ƛƴ ¢ƘŜ 

Netherlands) likely to carry 
significant value.

Investment: Total investment 
over 2025-2028 is estimated at 
Ϥaϵ мсл, with SDE++ subsidy 

potential for green gas and CCS.

Expansion | Carbon -Negative Green Gas in Amsterdam
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Torranol
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Torranol



www.ieabioenergy.com37

Torranol
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Torranol
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Torranol
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Torranol
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Torranol


