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> Not-for-profit research, 
with 76 year history

> Research Facilities 

─ 18 acre campus near 
Chicago

─ 200,000 ft2, 
28 specialized labs 

> Staff of over 350 across 
the country  

> 1000 patents; 500 
products

> Commercial partners take 
our technologies to market
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GTI at a Glance…
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GTI Gasification Development History

Dr. James L. Johnson

Shanghai  Plant - 1995

Lab Facility - 1947

Early PDU

Development Focus

Supply Security –
Substitute Natural Gas (SNG) 

AGTF

Syngas to Products
Fuels, Chemicals, SNG

FFTF

1970

1941

1960

1950

1990

1980

2000

2016

HYGAS Pilot Plant

Syngas to Power - IGCC

Biomass, Renewables

Industrial Fuel Gas

U-GAS Pilot Plant

RENUGAS  Pilot Plant

Zaozhuang - 2007

Skive  - 2007

Yima - 2012
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Gasification Technology Development Platform

Feed System, 
Gasification, 

Filtration

Gasoline 
synthesis

Acid Gas 
Removal

O2, N2, and 
CO2 Supply

Cooling 
Tower

Gasoline & 
Waste Water 

Tanks

Chiller

Syngas 
Compressor

Feedstock 
Unloading

Feed Storage 
Silo

StackSyngas 
Conditioning

• 5 MWth fluidized bed and 
entrained flow gasifiers at 400 
psig, air- or O2-blown

• 20 TPD coal or biomass

• 800 lb/h natural gas POx

• Hot and ultra-hot gas filtration 

• Catalytic syngas reforming

• Syngas compression to 1000 
psig

• Sorbent and solvent acid gas 
removal

• Syngas synthesis to products

• Operational since 2007
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Problem

How to ensure the continued valuable use of woody biomass and 
agricultural waste resources in the wake of closing bio-mass power 
plants
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Solution
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Produce and distribute a renewable biofuel that

• Can be used in existing ultra-low NOx heavy-duty 
engines, homes, businesses and for power generation

• Has a zero or less than zero carbon footprint

• Can be produced and delivered using existing 
infrastructure 



Zero Carbon Fuel Produced by Wood and 
Agricultural Waste Streams

• Utilizes existing renewable waste feedstock 

• Provide a zero-carbon fuel for transportation or other end-use sectors

• Seamless use by energy consumers – zero end-user costs

• Addresses need to reduce black carbon pollution

• Utilizes existing renewable power infrastructure maintaining and expanding 
rural job opportunities

• Transported via existing pipeline infrastructure for efficient distribution

• Storable renewable energy – ready when needed

• Highly efficient conversion of renewable feedstock to usable energy – 62-68%
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California

52 existing biomass power plants

= 1,075 MWe total capacity 

RNG potential

= 65 BCF annually

= 4x NGV use in 2012

= 5% non-power use in 2012 

Problem                    
California biomass power plants 
are closing, in part, due to 
competition from other 
renewables

Opportunity            
transform existing biomass 
power plants to RNG production 
facilities
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Potential to Integrate with Host Site

 Feedstock handling

 Thermal integration

 Utilities

 O&M expertise

Integrate with existing biomass power 
plant to reduce deployment costs
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Emissions Profile Compared to Existing Biomass 
to Electricity Facilities
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Source of biopower data: Assessment of the Emissions and Energy Impacts of Biomass and Biogas Use in California, Provided to the California 
Air Resources Board by Marc Carreras-Sospedra, Professor Donald Dabdub University of California, Irvine; in collaboration with Robert 
Williams California Biomass Collaborative, January 14, 2015



Why a Site-Specific Engineering 
Design Study is Needed?

• Five years of 5-MWth pilot plant tests at GTI, plus larger-scale commercial deployment of process 
components, have satisfied technology risks sufficiently for world-class vendors to make commercial 
offerings for the RNG process equipment.

• A generic, greenfield plant design estimate has been completed at a 200 MWth scale in the Bio2G 
project in Sweden, but:

o that size is 3-4 times too big to match the typical biomass resource aggregation at existing 
biomass power plants.

o many cost factors differ between Sweden and North America

o the study does not provide an estimate for the value of existing infrastructure at a wood-fired 
power plant site to reduce CAPEX (and thus the required selling price of RNG).

• The economic competitiveness of RNG from gasification of wood and syngas methanation can be 
determined now that reputable, world-class technology vendors have commercial equipment for this 
application.

• Engineering design and costs will easily translate to other biopower sites as well as greenfield 
opportunities at the scale of the study.
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• Synergies and economies of using a biomass power facility as host site need to be understood:
o Wood supply access
o Fuel processing and handling 
o Natural gas pipeline injection options
o Water access
o Utilization of site acreage 
o Local support

• Technology providers need to provide commercial cost estimates for a specific scale representative of 
the market opportunities:
o Feed prep and gasification island
o Gas processing
o Methanation and polishing

• Site-specific equipment layouts and connections for RNG production need to be developed and the 
cost estimated.

• FEL-2 fidelity CAPEX and OPEX (+/- 30%) values are needed to confirm RNG production cost and 
quantify the value of integration with host site 
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Why a Site-Specific Engineering 
Design Study is Needed? (Cont.)



Commercial RNG Plant Timeline
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Tasks Year 1 Year 2 Year 3 Year 4 Year 5

Complete Site Specific
Engineering Design (+/- 30%)

Commitment for building RNG 
Plant
• Engage utilities, State, other 

potential RNG buyers and investors 
• Plant Design (+/- 10%)
• Off-take agreement

Build and Test RNG Facility

Start-up and Shakedown
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The Technologies



800 ton per day U-GAS®

coal gasification plant in 
Shanghai, China

80 ton per day 
Gasification Pilot Plant 

in Finland using biomass 
& coal

Fluidized-Bed Gasifier References

165 ton per day CHP 
Plant in Skive, 

Denmark using wood
2 x 400 ton per day in

Zao Zhuang City, China using coal

Advanced Gasification Test Facility
Des Plaines, IL using wood and coal

3 x 1200 ton per day U-GAS® in
Henan Province, China using coal
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GTI-Andritz Fluidized-Bed
Biomass Gasifier

OXYGEN or

> Efficiency

─ carbon conversion 95-98%+

> Flexibility

─ biomass, coal, and combinations

─ high- to low-quality fuels

> Versatility

─ Air-blown, enriched-air or oxygen

─ Atmospheric to high pressure

> Operability 

─ simple, single-stage, deep bed 

thermal flywheel

─ low temperature with long 

component life

─ good turndown capability, 30 – 50%



Biomass Feedstocks Tested in 
Gasifier



The RNG process

 Dry the biomass with waste heat

 Feed dry biomass to gasifier

 Remove tars and dust

 Shift to get H2:CO ratio = 3:1

 Compress to pipeline pressure

 Remove acid gases including CO2

 Convert syngas to methane

 Remove remaining moisture

STEAM

OXYGEN

TAR 
REFORMER

FILTER

QUENCH
WATER GAS 

SHIFT

COMPRESSOR CO2

H2S

ACID GAS 
REMOVAL (AGR)GASIFIER

DEHYDRA-
TION

RNG
METHANE

METHANATION PLANT
CO2

BIOMASS

ASH

STEAM



20



21



22



23



24



25



26



27



Summary
• Project will leverage millions of dollars of previous pilot-scale testing funded 

by GTI, UPM, Andritz, USDOE, Haldor Topsoe, Pall Corporation, and design 
work sponsored by European Commission and E.ON. 

• RNG technology team members are world experts in gasification, gas clean-
up, and conversion technologies.

• RNG technology suite is commercially available, with performance guarantees.

• Project will determine CAPEX and OPEX to produce approximately 3,000,000 
MMBTUs of RNG from woody biomass annually.

• Team is ready to provide low carbon fuel solutions for carbon reduction goals 
and mandates.

• The next step is the site-specific engineering design.

• The Site specific engineering design will be of the Stockton Biomass facility

• Funding support for project from California agencies and from utilities in 
California and Oregon 
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