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FPInnovations
Á Canadian not-for-profit Forest Research Organization

– 90 years of history

– 500 employees

– 175 Member companies  

– Links with academia, government labs, 

industrial R&D, research networks

Á Major facilities in Montreal, Vancouver and 

Quebec City; offices across Canada

Á Covering the entire value chain from Forests to Markets 

- Forest Operations

- Wood Products

- Pulp, Paper, Packaging & Consumer Products

- Bioproducts & Bioenergy

Québec   (QC)

Vancouver (BC)

Pointe Claire (QC)



Bio-Economy Technology Centre (BETC) 

Á Regional R&D centre operated by FPInnovations 

- Located in the Resolute Forest Products mill in Thunder Bay, 

Ontario

Á Centre Focus:

- Forest based bio-product R&D, process scale up 

- Pilot plant and pre-commercial demonstrations (bio-methanol, 

lignins, sugar)

Á Resources:

- On-site lab, offices, pilot plant equipment

- Off-site research & analytical support –FPInnovations, Universities

- Engineering firms
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BETC Timeline – where we’ve been…

Á 2009 –Startup of methanol purification pilot plant in TBay

Á 2010 –Kraft lignin pilot plant planning 

Á 2011 - Kraft lignin (LignoForce) TBay pilot plant started up 

Á Samples sent to dozens of research and commercial organizations

Á Several commercial trials with lignin from Thunder Bay 

Á 2014 - Announcement of commercial scale LignoForce plant 

Á 2015 –Start planning TMP-Bio pilot plant (engineering study)

Á 2016 - Commercial LignoForce plant started up  

Á 2017 –TMP-Bio project approval and kickoff

Á 2018 –Construction of TMP-Bio pilot plant

5



Kraft LignoForce Pilot Plant
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Startup: 2011

Capacity:  ~15 kg/hr lignin



Commercial LignoForce plant - Hinton
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Startup: 2016

First commercial 

scale kraft lignin  

plant in Canada

Production 

Capacity: 

30 tonnes/day



The Forest Biorefinery

ÁAlternatives to petroleum are increasingly attractive 

ÁNew products will strengthen the Forest Sector –wood 

derived biofuels and biochemicals hold promise

ÁExisting forest sector assets and infrastructure are well 

suited to further utilization

ÁMany pulp mills are already biorefineries –e.g. tall oil 

and turpentine 

ÁThere are further opportunities
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²ƻǊƭŘΩǎ CƛǊǎǘ  Cellulose Filament  Plant 
Strategic alliance with Kruger  ($43M, 2014, Trois-RivieresQC)

Trois-Rivières QC - 2014

²ƻǊƭŘΩǎ CƛǊǎǘ Cellulose NanoCrystalsPlant 
Joint Venture (CelluForce) with Domtar ($45M, 2012, Winsor QC)

Windsor QC - 2012

/ŀƴŀŘŀΩǎ CƛǊǎǘ Lignin Separation plant 
Licensed to West Fraser  (>$10M, 2014, Hinton AB)

Hinton AB - 2014

Major Investment in FPInnovations’ Technology

TMP-Bio pilot plant for cellulosic sugar and H-lignin 
Consortium with eight partners (startup 2019, Thunder Bay, ON)

ThunderBayON - 2017



Pilot Plant Objectives
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Á Identify engineering challenges and key economic factors

ÁOptimize process conditions

ÁMake sufficient quantities of product for research and 

commercial scale trials

ÁOperate process under industrially realistic conditions > better 

commercial scale plant design

Risk reduction!



Sustainable Development Technology Canada11 Sustainable Development Technology Canada

Challenges/Opportunities for the Canadian 

Forest Industry…

Challenges 

•Evolution of products from forest resources 

•Repurpose closed/idled P&P mills

Opportunities

•Emerging Bioproducts markets

•fuel/sugar platforms; cellulose & lignin are natural 

polymers

•Food vs fuels/products created demand for 2nd gen sugars

•40% of the world’s certified forests are in Canada

•Good existing infrastructure and supply chain



…a proposed solution 

•TMP-Bio process: high quality sugars and lignin from 

sustainably harvested Canadian wood

•Builds on existing Pulp and Paper infrastructure 

•Connects resource regions to the chemistry value chain; 

supports industry diversification 

•Sugars are more a commodity product with options for 

chemicals and fuels

•Value-added use of lignin is key to success –extensive 

R&D on lignin applications
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TMP-Bio Technology
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Hydrolysis

1000 kg

500 kg  sugars

400 kg

Biomass treatment

Digestible 

biomass

Bio products
- Succinic acid

- Lactic acid

- Butanol

- Ethanol 

- … …

New products
- Animal feed

- Activated carbon 

- Resin

- Additives

- … …

H-Lignin

Chemical 

treatment 
I II

ÁWood converted to high quality sugar 

and lignin by enzymatic hydrolysis

ÁMild process conditions

ÁSugars converted to chemicals (e.g. 

lactic acid, butanol, etc.)

ÁH-lignin to value added applications

(patents granted in US, CA, NZ, AU, CNé)



TMP-Bio Technology

ÁFeedstock
▫Works particularly well with HW 

▫Fibre quality unimportant (just low bark content needed)

ÁPerformance
▫Sugar users have tested the sugar stream

- As good or better than other sugar streams

▫H-lignin is chemically different from kraft lignin

- new markets have been identified; several trials run

- Not likely to compete with kraft lignin
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TMP-Bio project development

Scale-up can take time…

ÁProof of Concept 2011; bench scale plant (~4 t/y) in 

Montreal lab 2013

ÁA consortium with eight partners finalized Nov 2017

•$22M project over 3 years, includes $9M CAPEX

•Support from industry, governments, and local community

•Working closely with industrial partners and universities

ÁThunder Bay pilot plant startup April 2019
•Capacity 100 t/y biomass

•Utilizing space & assets in idled de-ink plant at Resolute 

Forest Products Thunder Bay
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Summary 
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Á Biorefinery projects aim to strengthen and diversify the forest 

products sector –FPI has had a number of successes in this 

space

Á Pilot plants are a critical step in supporting scale-up

Á TMP-Bio technology is the latest focus in Thunder Bay;

constructing 100 t/y pilot plant (biomass basis), on track for 

April 2019 startup

Á Develop process and product concurrently - always consider 

the launch market

Á Having good partners is key
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www.fpinnovations.ca

Follow us on
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What is lignin?
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Lignin is a complex
macromolecule

Axromatic  
Hxeterogeneous
Axmorphous 
Cxross - linked in 3D

Contains high no. of: 
-Phenolic hydroxyl groups
-Aliphatic hydroxyl groups
-Carboxylic acid groups
-Free aromatic ring 
positions 



Types of Lignin

Á Not all lignin is the same, even from the same feedstock!

ü some inherent building block differences between hardwood vs. 

softwood vs. agricultural products / residue, but more to it 

Á Depending on extraction process, lignin will have different 

properties

ü Process options

- Extract with organic solvents

- Hydrolysis byproduct (acid or enzymatic process)

- From soda process

- From sulfite pulping process

- From Kraft pulping process (black liquor) 

Á Lignin can be modified to achieve desired properties
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Wood products

Thermoplastics & 

Composites

Dispersant / Flocculent

Pellets

Activated carbon

Carbon black

Carbon fiber

Chemicals

Polyol in polyurethane 

foams

Dispersive 
properties

Adhesive (binding) properties

Hydrophobic 
Antioxidant 
Antiozonant
properties

High carbon density

Epoxy resins

Foundry resins

High chemical 
derivatization

potential

What Can be done with Lignin?

Packaging


