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NUCLEAR	
  FUSION	
  	
  
THIS	
  IS	
  THE	
  ENERGY	
  OF	
  THE	
  FUTURE	
  
AND	
  IT	
  IS	
  JUST	
  AROUND	
  THE	
  CORNER	
  
	
  



........AND	
  IT	
  ALWAYS	
  WILL	
  BE	
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TORREFIED	
  BIOMASS	
  	
  
IS	
  THE	
  SOLID	
  RENEWABLE	
  FUEL	
  	
  

OF	
  THE	
  FUTURE	
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Source:P.C.A.	
  Bergman	
  



...AND	
  IT	
  IS	
  AVAILABLE	
  NOW	
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Loading at Production Site W&P 

Source:	
  ACB	
  Entwicklungs	
  GmbH	
  



Loading at Production Site 

Source:	
  NewBiomassEnergy	
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Loading at Production Site 

Very	
  limited	
  dus7ng	
  and	
  breakage	
  

Source:	
  NewBiomassEnergy	
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Loading at Production Site 

Source:	
  NewBiomassEnergy	
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Loading to the Vessel 

Truck	
  –	
  hopper	
  –	
  conveyor	
  belts	
  

Source:	
  NewBiomassEnergy	
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Loading to the Vessel 

Truck	
  –	
  hopper	
  –	
  conveyor	
  belts	
  

Source:	
  NewBiomassEnergy	
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Dusting less or compareable to WWP 

Loading	
  MV	
  HENNY	
  on	
  order	
  of	
  NEW	
  BIOMASS	
  ENERGY	
  

Source:	
  NewBiomassEnergy	
  

W&P 



Metering at unloading 

Source:	
  NewBiomassEnergy	
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Mission of companies in Torrefaction 

©Wild&Partner	
  

Ø Produce	
  the	
  best	
  solid	
  biomass	
  in	
  terms	
  of	
  

o  Applica7on	
  efficiency	
  and	
  variability	
  
o  Supply	
  chain	
  efficiency	
  
o  Cost	
  effec7veness	
  
o  Storeability	
  
o  Carbon	
  efficiency	
  
o  Tradeablity	
  

Ø Make	
  remote	
  biomass	
  accessible	
  to	
  the	
  market	
  
Ø Help	
  in	
  crea7ng	
  a	
  	
  	
  	
  	
  	
  	
  win	
  	
  -­‐	
  	
  	
  win	
  	
  	
  -­‐	
  	
  	
  win	
  	
  	
  situa7on	
   	
  

	
  	
  for 	
   	
  producer	
  -­‐	
  trader	
  -­‐	
  consumer	
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Why Torrefaction 
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1.  Significant	
  cost	
  reduc7ons	
  in	
  transport	
  and	
  handling	
  

2.  Broader	
  feedstock	
  basis	
  -­‐	
  geographically	
  +	
  types	
  of	
  raw	
  material	
  

3.  Almost	
  0	
  biodegrada7on	
  of	
  product	
  when	
  stored	
  

4.  Large	
  variety	
  of	
  applica7ons	
  	
  	
  

5.  Reduces	
  CAPEX&OPEX	
  at	
  enduser	
  –	
  Immediate	
  use	
  in	
  exis7ng	
  

coal	
  fired	
  plants	
  –grindability,	
  water	
  resistance....	
  

6.  Combusts	
  cleaner,	
  gasifies	
  easier	
  and	
  cleaner	
  

7.  Can	
  be	
  made	
  to	
  measure	
  to	
  clients	
  requirements	
  

8.  Helps	
  developing	
  the	
  market	
  towards	
  commodi7sa7on	
  

W&
P 
W&P 
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Drying	
   Torrefac7on	
   Densifica7on	
  
(Pellets,Briqueis)	
  

Energy	
  
Supply	
  	
  

70/30	
  
85/15	
  

More than 1 issue to be solved W&P 



Continuous Densification Today 

Source:	
  Andritz	
  AG	
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Source ANDRITZ AG, Design W&P 

DRYING	
  

PREPARATION(milling)	
  
of	
  torrefied	
  material	
  

DENSIFICATION	
  
of	
  torrefied	
  material	
  	
  

Fresh	
  biomass	
  

Dried	
  biomass	
  
95%	
  DS	
  

Torrefied	
  
biomass	
  

ACB	
  gas	
  
T=280°C	
  

Torrefied	
  
biomass	
  

ACB	
  Fuel	
  

Fresh	
  biomass	
  fuel	
   Dryer	
  offgas	
  

Flue	
  gas	
  
T=400°C	
  

TORREFACTION	
  

Flue	
  gas	
  
T=300°C	
  

ENERGY	
  SUPPLY	
  
Biomass	
  +	
  	
  

lean	
  gas	
  incineraNon	
  

Fresh	
  biomass	
  
W&P The torrefaction process (example ACB) 

ACB	
  Process	
  
development	
  
supported	
  by:	
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W&P Torrefaction Implementation 
Thermometer 
Torgas	
  Handling	
   	
  	
   done	
  

Torgas	
  U7lisa7on	
   	
  	
   done	
  
Con7nuous	
  torrefac7on	
   	
  	
   done	
  

Predictability	
  and	
  consistency	
  of	
  product	
   	
  	
   mostly	
  done	
  
Densifica7on	
   	
  	
   in	
  op7misa7on	
  

Feedstock	
  flexibility	
   	
  	
   mostly	
  done	
  
Safety	
  in	
  plant	
   	
  	
   done	
  
Indoor	
  storgae	
   	
  	
   done	
  

Outdoor	
  storage	
   	
  	
   in	
  op7misa7on	
  
Standardisa7on	
  of	
  product	
   	
  	
   in	
  progress	
  
Safety	
  along	
  supply	
  chain	
   	
  	
   in	
  progress	
  

Trade	
  Registra7ons	
  and	
  Permissions	
   	
  	
   in	
  progress	
  
Co-­‐firing	
  trials	
   	
  	
   done	
  

Co-­‐firing	
  burn	
  tests	
   	
  	
   in	
  progress	
  
Co-­‐firing	
  full	
  scale	
   	
  	
   mostly	
  open	
  

Heat	
  applica7on	
  trials	
   	
  	
   in	
  progress	
  
Heat	
  applica7on	
  acceptance	
   	
  	
   completely	
  open	
  



•  Promo7ng	
  the	
  uptake	
  of	
  torrefied	
  biomass	
  for	
  Energy	
  

•  All	
  issues	
  of	
  common	
  interest	
  which	
  are	
  not	
  under	
  compe77on	
  

•  Regulatory	
  Barriers,	
  general	
  permissions	
  along	
  supply	
  chain	
  

•  Link	
  to	
  Policy	
  

•  Safety	
  and	
  Health	
  
	
  
•  First	
  contact	
  for	
  everybody	
  interested	
  in	
  Biomass	
  Torrefac7on	
  
	
  
	
  

Bringing	
  together	
  the	
  performing	
  companies	
  in	
  TorrefacNon	
  



IBTC	
  Full	
  Members	
  

IBTC	
  SupporNng	
  Members	
  

www.aebiom.org/blog/ibtc/	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  calderon@aebiom.org	
  



Amandus Kahl GmbH & Co. KG in Hamburg (Germany) plans, designs, and builds 
machines, plants, and turnkey production plants for conditioning and compaction of 
various materials for a range of industrial processes in the biomass, feed, food, 
chemical and recycling industry.  
 
Besides AMANDUS KAHL, the companies SCHULE MÜHLENBAU, NEUHAUS NEOTEC 
and HEINEN FREEZING belong to the Kahl-Group (650 employees in total).  
 
In recent years, numerous trials were carried out in our technology centre on the 
pelleting of torrefied wood and torrefied biomass as well as of steam explosion 
products in order to gain experience and data for upscaling the pelleting plant to a 
commercial scale (> 10 t/h) with flat die pelleting presses. Amandus Kahl installed 
the pelleting line for Topell (NL) and installs plants for other contractors in North 
America. 
 
Together with Neuhaus Neotec, Amandus Kahl carries out 
research work on the torrefication of wood and  
biomass pellets using a modified coffee roaster.  
 
 



Supplying	
  turn	
  key	
  plants	
  50.000	
  to	
  250.000mt/a	
  
separa7on@andritz.com	
  	
  	
  www.andritz.com	
  	
  
	
  



" AREVA is the leading global provider of products and services related to nuclear power. 
" The group is also a major player in renewables energy ; AREVA Renewables provides 

advanced technology solutions in offshore wind, concentrated solar power, energy storage 
and bioenergy. 

" AREVA Bioenergy acquired the “Thermya” torrefaction technology in July 2012. Thermya was a 
French engineering company funded in 2002, specialized in biomass conversion. 

" This acquisition is in line with AREVA Renewables’ strategy to increase the technological content of 
its portfolio, and allows to widen the range of products addressing the biomass to energy market. 

" AREVA Bioenergy has since been engaged into a full process and product development 
approach to deliver industrial-scale EPC torrefaction plants, and is currently constructing a 
2.5 tons per hour prototype plant. 

" The AREVA Biomass Torrefaction Process relies on a direct heating, moving bed technology. 
It implements a continuous thermal treatment in a torrefaction column, where two flows 
move vertically in opposite directions. 

" A process that can be fine-tuned to reach the desired 
output product specifications. 

" A process that offers an optimized heat and mass 
balance 

u Direct heating of the biomass by neutral gas ensures 
that no unnecessary mass or calorific potential is lost. 

u  In standard operating conditions, the process 
produces a biocoal that still contains 95% of its energy 
potential. 

" A process than ensures an homogeneous production and a 
constant quality of product 

u  Continuous process guaranteeing that biomass particles 
are torrefied to the core and to the same extent. 

" A robust process that offers the lowest possible operating 
and maintenance costs 

u  Low temperature of torrefaction, direct temperature 
exchange between gas and biomass 

u  Very few moving parts 

" A process that avoids the formation of tars and pyrolitic 
juices 

AREVA Biomass Torrefaction – Key Advantages 



Arigna	
  Fuels	
  Limited	
  
•  Family	
  owned	
  mining	
  business	
  based	
  in	
  Arigna	
  since	
  late	
  1800’s	
  
•  First	
  briquesng	
  plant	
  was	
  built	
  in	
  1937	
  and	
  used	
  a	
  pitch	
  binder	
  
•  Smokeless	
  Briquesng	
  Process	
  using	
  starch	
  based	
  binder	
  developed	
  in	
  Arigna	
  and	
  

Patent	
  granted	
  in	
  1992	
  
•  Now	
  Irelands	
  largest	
  manufacturer	
  of	
  coal	
  based	
  smokeless	
  fuel	
  ,	
  built	
  up	
  ater	
  the	
  

closure	
  of	
  the	
  coal	
  mines	
  in	
  1990.	
  
•  Our	
  interest	
  in	
  renewables	
  to	
  date	
  has	
  centred	
  on	
  development	
  of	
  wind	
  farms	
  on	
  

our	
  old	
  opencast	
  mine	
  sites.	
  
•  50	
  employees,	
  €20m	
  turnover	
  ,	
  20%	
  export	
  



Status	
  overview:	
  

§  Successful	
  trials	
  have	
  been	
  conducted	
  to	
  torrefy	
  
herbaceous	
  biomass	
  such	
  as	
  straw	
  and	
  miscanthus	
  

§  Industrial	
  pellet	
  test	
  were	
  successful,	
  durable	
  
BIOpellets	
  can	
  be	
  produced	
  without	
  a	
  binder	
  

§  The	
  system	
  operates	
  auto	
  thermal	
  on	
  the	
  ablated	
  
torrefac7on	
  gas	
  ater	
  the	
  ini7al	
  start-­‐up	
  

§  Now	
  working	
  on	
  process	
  control	
  automa7on	
  of	
  the	
  
BTSystem	
  

§  Tes7ng	
  more	
  biomass	
  types	
  

	
  

Biolake	
  BIOpellets	
  

www.Biolake.nl 

Highlights	
  of	
  the	
  BTS	
  system	
  

§  Modular	
  system	
  with	
  a	
  capacity	
  of	
  7,000	
  
ton/year	
  	
  output	
  for	
  each	
  line,	
  scaling	
  up	
  
by	
  adding	
  more	
  lines	
  

§  Low	
  transport	
  cost	
  of	
  the	
  raw	
  biomass,	
  
torrefac7on	
  system	
  can	
  be	
  placed	
  near	
  
the	
  biomass	
  source	
  

§  System	
  suitable	
  for	
  a	
  wide	
  variety	
  of	
  
biomass	
  sources	
  



Nesa	
  	
  
(h#p://www.cmigroupe.com/en/p/sustainable-­‐development)	
  

Since 2009, Extensive RD program in Partnership 
with CEA and Cirad to industrialize the most 
promising technology in line with the market 
expectations 
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•  Founded	
   in	
   2008	
   to	
   develop	
   advanced	
   fuels	
   for	
   coal	
  
power	
  sta7ons.	
  

•  Commercialising	
   biomass	
   fuel	
   produc7on	
   globally	
   	
   to	
  
replace	
  coal	
  with	
  bio-­‐coal	
  in	
  thermal	
  power	
  sta7ons	
  as	
  
well	
  as	
  supplying	
  high	
  quality	
  coal	
  fuels	
  upgraded	
  from	
  
low-­‐rank	
  coal	
  reserves.	
  

•  A	
   leading	
   supplier	
   of	
   enhanced	
   fuels	
   for	
   exis7ng	
  
thermal	
  power	
  plants	
  in	
  regions	
  where	
  asset	
  u7lisa7on	
  
and	
   a	
   low	
   carbon	
   footprint	
   are	
   of	
   importance	
   to	
  
u7li7es	
  and	
  generators.	
  

•  Liberates	
   biomass	
   fuel	
   supply	
   for	
   coal	
   power	
   assets	
  
through	
   applica7on	
   of	
   unique	
   and	
   efficient	
   upgrading	
  
technology.	
  

•  Provides	
   the	
   most	
   effec7ve	
   solu7ons	
   to	
   decarbonize	
  
exis7ng	
  coal	
  burning	
  u7li7es,	
  while	
  keeping	
  opera7onal	
  
cost	
   and	
   genera7on	
   performance	
   at	
   current	
   levels	
  
without	
  the	
  need	
  for	
  significant	
  capital	
  spending.	
  

•  Bridges	
  the	
  gap	
  between;	
  
–  The	
   capability	
   of	
   forest	
   owners	
   and	
   coal	
  miners	
  

who	
  supply	
  feedstock	
  with	
  complex	
  sourcing	
  and	
  
quality	
  aiributes;	
  and	
  

–  The	
   need	
   of	
   power	
   generators	
   for	
   standard,	
  
reliable	
  and	
  appropriate	
  fuel	
  sources.	
  

River	
  Basin	
  Energy	
  



Rotawave	
  Biocoal	
  
§  Rotawave	
  Biocoal	
  has	
  developed	
  and	
  patented	
  an	
  

innova7ve	
  microwave	
  assisted	
  torrefac7on	
  process	
  to	
  
convert	
  biomass	
  into	
  biocoal.	
  

§  This	
  Targeted	
  Intelligent	
  Energy	
  System	
  (TIES)	
  ensures	
  
consistent	
  product	
  from	
  a	
  wide	
  range	
  of	
  feedstocks.	
  

§  Industrial	
  scale	
  pelle7sa7on	
  trials	
  have	
  been	
  
successfully	
  completed	
  

§  Full	
  scale	
  co-­‐firing	
  trials	
  of	
  our	
  biocoal	
  have	
  shown	
  
that	
  coal	
  subs7tu7on	
  is	
  possible	
  with	
  out	
  major	
  
modifica7on	
  to	
  the	
  coal	
  power	
  sta7on.	
  

§  A	
  100,000	
  MT/annum	
  TIES	
  	
  is	
  	
  under	
  construc7on	
  in	
  
the	
  USA.	
  	
  A	
  total	
  of	
  1.7m	
  tonne	
  per	
  annum	
  capacity	
  is	
  
planned	
  by	
  2017.	
  	
  

§  The	
  system	
  has	
  a	
  small	
  footprint,	
  and	
  can	
  be	
  easily	
  
retrofiied	
  to	
  white	
  pellet	
  plants	
  

§  Biocoal	
  has	
  a	
  high	
  energy	
  density	
  and	
  can	
  be	
  stored	
  
outside,	
  this	
  means	
  transport	
  and	
  handling	
  costs	
  are	
  
significantly	
  reduced.	
   www.rotawave.com 



• Topell	
  Energy	
  develops	
  and	
  sells	
  
torrefac7on	
  technology	
  

• Proof	
  of	
  technology	
  with	
  test	
  
reactor(2009)	
  

• Built	
  full	
  scale	
  demo	
  plant	
  in	
  
Duiven,	
  The	
  Netherlands	
  (2010)	
  

• Start-­‐up	
  Duiven	
  plant	
  and	
  failure	
  to	
  
ramp	
  up	
  (2011-­‐2012)	
  

• Re-­‐design	
  Duiven	
  plant	
  (H1	
  2013)	
  
• Proof	
  of	
  concept	
  at	
  industrial	
  scale,	
  
including	
  large	
  scale	
  co-­‐firing	
  test	
  
(H2	
  2013)	
  

• Interna7onal	
  roll-­‐out	
  of	
  Topell	
  
Torrefac7on	
  System	
  (2014)	
  

Topell	
  Energy	
  





Mission	
  
Energy	
  Valley's	
  mission	
  is	
  to	
  encourage,	
  incite,	
  
facilitate	
  and	
  connect	
  companies,	
  knowledge	
  
ins7tutes	
  and	
  government	
  bodies	
  to	
  develop	
  
projects	
  together	
  and	
  make	
  real	
  progress	
  in	
  
clean,	
  reliable	
  and	
  innova7ve	
  energy.	
  
	
  

Energy	
  Valley	
  FoundaNon	
  
The	
  Energy	
  Valley	
  Founda7on	
  is	
  a	
  network	
  
organisa7on	
  working	
  together	
  with	
  public	
  and	
  
private	
  partners	
  to	
  explore	
  regional	
  growth	
  
opportuni7es	
  in	
  the	
  energy	
  sector.	
  The	
  ins7tute	
  
acts	
  as	
  an	
  intermediary	
  to	
  accelerate	
  projects,	
  
promote	
  knowledge	
  sharing	
  and	
  strengthen	
  the	
  
northern	
  energy	
  region.	
  
	
  
The	
  ins7tute	
  is	
  made	
  up	
  of	
  a	
  team	
  of	
  energy	
  
professionals	
  who,	
  in	
  consulta7on	
  with	
  the	
  
Supervisory	
  Board	
  and	
  relevant	
  government	
  
bodies,	
  support	
  ini7a7ve-­‐takers	
  in	
  implemen7ng	
  
energy	
  projects.	
  The	
  focus	
  lies	
  on	
  energy	
  
innova7ons	
  which	
  link	
  up	
  directly	
  with	
  na7onal	
  
and	
  interna7onal	
  energy	
  ambi7ons	
  and	
  regional	
  
strengths.	
  

Bio	
  Based	
  Energy	
  
•  Innova7ve	
  conversion	
  technology	
  

•  Energy:	
  Thermo-­‐	
  and	
  biochemical	
  conversion	
  
(diges7on,	
  torrefac7on,	
  pyrolysis,	
  
gasifica7on)	
  

•  Green	
  chemistry	
  and	
  bio	
  refinery	
  
•  Feedstock	
  
•  Biomass	
  and	
  waste	
  streams	
  
•  Innova7ve	
  biomass:	
  aqua7c	
  biomass	
  

TorrefacNon	
  
Torrefac7on	
  is	
  one	
  of	
  the	
  key	
  technologies	
  in	
  our	
  
future	
  sustainable	
  energy	
  system.	
  Energy	
  Valley	
  
supports	
  ini7a7ves	
  that	
  develop	
  and	
  market	
  
torrefac7on	
  technologies,	
  a.o.:	
  

•  Biolake	
  
•  Wood	
  Spirit	
  
•  Dutch	
  Torrefac7on	
  Associa7on	
  

Strategic	
  Partners	
  

Energy	
  Valley	
  Region	
  
•  Feedstock	
  is	
  available	
  

•  Biomass:	
  agri	
  and	
  related	
  industries	
  
•  Logis7cal	
  advantages	
  

•  Technology	
  is	
  available	
  
•  Knowledge:	
  Universi7es	
  of	
  Applied	
  Science,	
  

University	
  Groningen,	
  Carbo	
  Hydrate	
  
Competence	
  Centre	
  

•  Projects	
  in	
  en7re	
  innova7on	
  chain	
  
•  ApplicaNon	
  

•  Chemical	
  industry	
  is	
  present	
  
•  Ambi7on	
  toward	
  sustainability	
  

•  Favourable	
  CondiNons	
  	
  
•  S7mula7on	
  of	
  economic	
  development	
  
•  Sustainability	
  policy	
  
•  Space	
  



DNV	
  GL	
  Energy	
  and	
  upgraded	
  biomass	
  
•  We	
  consider	
  ourselves	
  as	
  an	
  independent	
  party	
  to	
  supply	
  investors,	
  

suppliers,	
  and	
  end-­‐users	
  with	
  dedicated	
  upgraded	
  biomass	
  technical	
  and	
  
business	
  support	
  to	
  integrate	
  upgraded	
  biomass	
  processing	
  technologies	
  
(primarily	
  torrefac7on	
  and	
  steam	
  explosion)	
  in	
  the	
  biomass	
  supply	
  chain	
  
while	
  ensuring	
  the	
  availability,	
  reliability,	
  sustainability	
  and	
  profitability	
  of	
  
the	
  genera7on	
  of	
  electricity	
  and	
  heat	
  

•  DNV	
  GL	
  Energy	
  con7nuously	
  tracks	
  and	
  evaluates	
  the	
  development	
  of	
  
torrefac7on	
  and	
  steam	
  explosion	
  technologies	
  and	
  commercial	
  par7es	
  
that	
  bring	
  torrefac7on	
  and	
  steam	
  explosion	
  to	
  the	
  next	
  level.	
  

•  Our	
  biomass	
  upgrading	
  services	
  include	
  technology	
  verifica7on,	
  technical	
  
due	
  diligences,	
  tendering	
  assistance,	
  process	
  and	
  design	
  reviews,	
  co-­‐firing	
  
feasibility	
  studies	
  /	
  opera7onal	
  impact	
  studies,	
  guarantee	
  measurements,	
  
measurement	
  campaign	
  support,	
  risk	
  assessments	
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Miktech	
  Ltd.	
  	
  

•  Miktech	
  is	
  an	
  innova7on	
  and	
  technology	
  center	
  in	
  Mikkeli,	
  eastern	
  Finland.	
  It	
  provides	
  various	
  
business	
  development	
  services	
  for	
  technology	
  companies	
  and	
  coordinates	
  diverse	
  projects.	
  
Miktech	
  coordinates	
  Biosaimaa	
  cluster	
  that	
  aims	
  at	
  the	
  establishment	
  of	
  a	
  commercial	
  scale	
  
(200	
  000	
  t/a)	
  biocoal	
  produc7on	
  plant	
  to	
  Ris7ina	
  as	
  one	
  of	
  its	
  key	
  projects.	
  

•  The	
  construc7on	
  of	
  a	
  torrefac7on	
  technology	
  pilot	
  plant	
  capacity	
  of	
  10	
  000	
  t/a	
  started	
  in	
  Mikkeli	
  
in	
  October	
  2013.	
  It	
  is	
  expected	
  to	
  be	
  in	
  opera7on	
  in	
  early	
  2014.	
  The	
  implementa7on	
  of	
  the	
  pilot	
  
plant	
  is	
  carried	
  out	
  by	
  Torrec	
  Ltd.,	
  which	
  aims	
  to	
  develop	
  and	
  commercialize	
  torrefied	
  wood	
  
pellet	
  produc7on	
  technology.	
  



CPL Industries 
	
  
CPL	
  has	
  been	
  making	
  coal	
   since	
   the	
  1940s,	
  with	
   the	
  produc7on	
  of	
   their	
  first	
  Phurnacite	
  plant.	
  But	
  since	
   then,	
   the	
  
company	
   has	
   grown	
   to	
   encompass	
   a	
   range	
   of	
   industries,	
   from	
   charcoal	
   and	
   ac7vated	
   carbon,	
   to	
   gardening	
   and	
  
renewable	
  energy.	
   	
  Their	
  wealth	
  of	
  industry	
  knowledge,	
  combined	
  with	
  enormous	
  manufacturing	
  capabili7es	
  and	
  a	
  
team	
   of	
   expert	
   staff	
   has	
   helped	
   to	
   posi7on	
   CPL	
   at	
   the	
   forefront	
   of	
   the	
   European	
   solid	
   fuel	
   industry.	
   	
   They	
   also	
  
maintain	
  a	
  successful	
  and	
  growing	
  European	
  export	
  business,	
  expor7ng	
  over	
  60,000	
   tonnes	
  every	
  year	
   into	
  major	
  
markets	
  in	
  France,	
  Germany	
  and	
  Ireland.	
  
	
  
CPL	
   is	
   focused	
  on	
   the	
   future,	
  with	
  emphasis	
  on	
  developing	
   technologies,	
  notably	
   in	
   the	
  field	
  of	
   torrefac7on.	
   	
  Our	
  
development	
  of	
  innova7on	
  technologies	
  happens	
  through	
  our	
  own	
  research	
  and	
  through	
  partnerships:	
  

	
   CPL	
  Immingham 	
   	
  	
  	
   	
  Ingelia 	
   	
   	
  LMK	
  

For	
  further	
  informa7on	
  on	
  our	
  plans	
  to	
  develop	
  a	
  pyrolysis	
  plant	
  in	
  Ireland	
  modifying	
  biomass	
  (c	
  100kt	
  pa)	
  to	
  
provide	
  100%	
  biomass	
  fuels	
  and	
  biomass	
  for	
  blended	
  products	
  see:	
  www.cplindustries.co.uk	
  



Energy	
  Research	
  Centre	
  of	
  the	
  Netherlands	
  	
  



BioEndev	
  AB	
  
§  BioEndev	
  is	
  an	
  engineering	
  spin-­‐off	
  company	
  origina7ng	
  

from	
  R&D	
  at	
  Umeå	
  University,	
  Sweden	
  

§  Torrefac7on	
  has	
  been	
  the	
  focus	
  area	
  since	
  2004	
  and	
  
BioEndev	
  was	
  started	
  in	
  2007	
  

§  Since	
  then	
  and	
  u7lizing	
  the	
  flexible	
  first	
  pilot	
  plant,	
  
BioEndev	
  developed	
  its	
  own	
  proprietary	
  torrefac7on	
  
technology,	
  subsequently	
  demonstrated	
  in	
  the	
  2nd	
  
genera7on	
  pilot	
  plant	
  during	
  2013The	
  technology	
  is	
  now	
  to	
  
be	
  demonstrated	
  in	
  a	
  (24h/7d)	
  industrial	
  demonstra7on	
  
unit	
  (IDU)	
  located	
  in	
  Holmsund,	
  15	
  minutes	
  east	
  of	
  Umeå.	
  
The	
  plant	
  will	
  be	
  inaugurated	
  this	
  year	
  and	
  brought	
  up	
  to	
  a	
  
full	
  capacity	
  of	
  16	
  000	
  t/yr	
  during	
  the	
  autumn	
  2014	
  

§  The	
  innova7ve	
  (patented)	
  process	
  solu7ons	
  
governs:	
  
§  high	
  product	
  quality	
  (more	
  hydrophobic	
  and	
  

durable	
  pellets/briqueies)	
  	
  

§  a	
  cost	
  efficient	
  produc7on	
  

§  low	
  investment	
  costs	
  

§  high	
  product	
  yield	
  

§  The	
  BioEndev	
  ini7a7ve	
  is	
  carried	
  out	
  in	
  close	
  
collabora7on	
  with	
  a	
  number	
  of	
  highly	
  qualified	
  
and	
  	
  experienced	
  partners,	
  benefisng	
  from	
  the	
  
long	
  tradi7on	
  of	
  biomass	
  handling	
  and	
  
conversion	
  experiences	
  in	
  Sweden	
  



Biocoal	
  from	
  straw	
  -­‐	
  supply	
  chains	
  from	
  Ukraine	
  
www.hashtagbio.com	
  

Unused	
  straw	
  Ukraine	
  >	
  16	
  
million	
  tons	
  
	
  
#bio	
  working	
  with	
  large	
  
Agricultural	
  holdings	
  
	
  
Our	
  own	
  technological	
  
solu7ons	
  developed	
  in-­‐house	
  	
  
	
  
Mobile	
  installa7ons	
  to	
  bring	
  
processing	
  onto	
  farms.	
  
	
  

We	
  aim	
  to	
  sell	
  finished	
  
product	
  in	
  bulk	
  not	
  
torrefac7on	
  machinery	
  
	
  
Comple7ng	
  proof	
  of	
  concept/	
  
first	
  commercial	
  plant	
  for	
  
2014	
  
	
  
5	
  year	
  plan	
  to	
  build	
  in	
  
partnership	
  large	
  capacity	
  in	
  
Ukraine	
  of	
  ½	
  million	
  tonnes	
  a	
  
year	
  
	
  
	
  
	
  

Good	
  logis7cal	
  links	
  to	
  
	
  	
  
Poland	
  (via	
  rail)	
  
	
  
Klaipeda	
  
	
  
Black	
  Sea	
  	
  
	
  
Danube	
  
	
  
All	
  Ukraine	
  (via	
  rail)	
  
	
  
	
  
	
  



/  Torrefac7on	
  is	
  meant	
  for	
  producing	
  bio-­‐coal	
  able	
  to	
  subs7tute	
  fossil	
  coal	
  
à  for	
  biofuel	
  produc7on	
  	
  
à  for	
  power	
  genera7on	
  in	
  pulverised	
  coal	
  power	
  plant	
  

/  Torrefac7on	
  is	
  being	
  developed	
  for	
  two	
  key	
  purposes:	
  
1)  Get	
  rid	
  of	
  the	
  difficul7es	
  of	
  milling	
  fibrous	
  biomass	
  such	
  that	
  coal	
  mills	
  can	
  be	
  used	
  
2)  Increasing	
  the	
  energy	
  density	
  of	
  biomass	
  for	
  efficient	
  and	
  economic	
  transport	
  

/  But	
  problems	
  !!!	
  
1)  Torrefac7on	
  increases	
  energy	
  to	
  mass	
  density	
  but	
  not	
  necessarily	
  volumetric	
  density	
  
2)  So,	
  pelle7sa7on	
  (6x	
  denser)	
  is	
  needed	
  and	
  must	
  be	
  organised	
  in	
  a	
  con7nuous	
  process	
  
à  the	
  torrefied	
  material	
  must	
  be	
  cooled	
  down	
  before	
  pelle7ng	
  to	
  avoid	
  fire	
  
à  pelle7sa7on	
  do	
  not	
  necessarily	
  deliver	
  high	
  durability	
  pellets	
  because	
  the	
  binder=lignine	
  is	
  

eliminated	
  within	
  the	
  torrefac7on	
  process	
  
à  Difficult	
  to	
  op7mize	
  the	
  produc7on	
  process	
  with	
  a	
  high	
  capacity	
  on	
  a	
  con7nuous	
  way	
  
3)	
  Torrefied	
  product	
  generate	
  much	
  fine	
  dust	
  that	
  is	
  more	
  explosive	
  than	
  wood	
  dust	
  and	
  the	
  product	
  

can	
  also	
  produce	
  self	
  hea7ng	
  that	
  makes	
  transport	
  risky	
  in	
  containers/trains	
  
4)	
  Torrefac7on	
  consumes	
  part	
  of	
  the	
  carbon	
  and	
  concentrates	
  the	
  minerals	
  and	
  alkali	
  

/  Consequences	
  
1)  Most	
  of	
  the	
  process	
  owners	
  are	
  unable	
  to	
  produce	
  adequate	
  product	
  
2)  There	
  is	
  a	
  tendency	
  to	
  decrease	
  torrefac7on	
  T	
  to	
  keep	
  lignine	
  but	
  then	
  fibrous	
  character	
  is	
  not	
  

suppressed	
  and	
  the	
  product	
  is	
  not	
  black	
  but	
  green	
  
3)  Ash	
  content	
  increases	
  and	
  alkali	
  concentra7on	
  can	
  go	
  above	
  technical	
  limits	
  for	
  boilers	
  

Pilot	
  Group	
  Clean	
  Coal	
  



Making	
  the	
  product	
  tradeable	
  

W&P 



©Wild&Partner	
  

W&P 

New	
  Work	
  Item	
  ISO	
  238	
  WG	
  2	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
ISO	
  17225:	
  Solid	
  biofuels	
  –	
  Fuel	
  
specificaNons	
  and	
  classes	
  –	
  Part	
  XX:	
  	
  	
  	
  	
  	
  
Graded	
  torrefied	
  pellets	
  

Quality - Standardisation 

Comments	
  will	
  be	
  collected	
  by	
  
naNonal	
  standardisaNon	
  
commi^ees	
  
	
  
Please	
  address	
  also	
  IBTC	
  with	
  
comments	
  and	
  requirements	
  

Grindability	
  
Water	
  resistance	
  
Energy	
  balance	
  



Documentation, Permissions 
and Registrations 
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MSDS	
  
	
  
REACH	
  
	
  
Customs	
  CODE	
  EU	
  
	
  
IMO,	
  IMSBC	
  code	
  
	
  
Department	
  of	
  Homeland	
  Security/US	
  Coast	
  Guard	
  3	
  years	
  permit	
  
	
  
To	
  develop/receive	
  this	
  extensive	
  tests	
  have	
  been	
  carried	
  out:	
  
Results	
  all	
  equal	
  or	
  superior	
  to	
  wood	
  pellets	
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Water Uptake 

43 

	
  ACB	
  -­‐	
  Weather	
  test	
  prelim.	
  results	
  briqueies	
  
Briquette Quality 
before and after: 

[mm] [%] [%] [%] [%] [kg/dm³]
Original	
  Sample 71 25 97% 2 96 1,14

Sample	
  1 71 25 92% 1 84 1,14
Sample	
  2 71 25 93% 1 91 1,16

Durability Density
Sample

Water	
  
uptake

Diameter TG DS

Sample 1 

Sample 2 

Method: 
Briquetts (D=70mm, spruce,  
production 10.04) 
filled in a box of 1,4 m height  
and been stored outside 
 
After 43 days of storage box  
has been dismantled and  
briquette quality evaluated 
 
Rainfall during storage time:  
 
21 rainfalls have been  
documented 
3 rainfalls with > 20 mm/m2 
   

Torrefac7on	
  of	
  Biomass;	
  August	
  	
  2013,	
  Dr.	
  Doris	
  Thamer	
  



CO2 Value Comparison 
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Comparison	
  of	
  White	
  Wood	
  Pellets	
  with	
  Torrefied	
  Wood	
  
Pellets	
  supplied	
  from	
  South	
  East	
  USA	
  to	
  UK	
  
	
  CO2	
  Emissions	
  along	
  supply	
  chain	
  calculated	
  with	
  OFGEM	
  Solid	
  
and	
  Gaseous	
  Carbon	
  Calculator	
  are	
  in	
  the	
  same	
  range	
  and	
  directly	
  
compareable	
  on	
  CPT	
  basis	
  
	
  

Torrefied	
  vs	
  Wood	
  pellets	
  
290kgCO2/t	
  vs	
  239kgCO2/t	
  @	
  

17	
  vs21GJ/t	
  
13,8kg/GJ	
  vs	
  14,05kg/GJ	
  	
  

	
  



Conclusion 
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Ø  torrefied	
  biomasses	
  are	
  available	
  to	
  the	
  market	
  and	
  do	
  
offer	
  best	
  cost	
  benefit	
  ra7o	
  of	
  solid	
  biomasses	
  

Ø  Product	
  quality	
  well	
  defined	
  by	
  ISO	
  standard	
  soon	
  
Ø  Test	
  burns	
  in	
  both	
  power	
  and	
  heat	
  applica7ons	
  will	
  be	
  

done	
  extensively	
  in	
  the	
  next	
  12	
  month	
  	
  
Ø  2014	
  will	
  see	
  first	
  torrefac7on	
  lines	
  sold	
  to	
  customers	
  
Ø  ISO	
  standard	
  covering	
  torrefied	
  product	
  will	
  clearly	
  

define	
  quality	
  
Ø  „Performers“	
  in	
  Torrefac7on	
  are	
  willing	
  and	
  able	
  to	
  

provide	
  technology	
  and	
  product	
  of	
  consistant	
  quality	
  
Ø  Further	
  cost	
  reduc7ons	
  by	
  upgrading	
  of	
  very	
  low	
  cost	
  

biomasses	
  



Contact:	
  John	
  Bingham	
  
john.bingham@hawkinswright.com	
  

Download	
  from:	
  
hip://www.bioenergytrade.org/	
  
	
  

W&P InternaNonal	
  Biomass	
  TorrefacNon	
  Council	
  
hip://www.aebiom.org/blog/ibtc/	
  

	
  



Thank you for paying attention 
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Contact	
  
	
  

Michael	
  Wild	
  
Wild	
  &	
  Partner	
  LLC	
  

	
  
	
  
	
  
	
  
	
  

Auhofstrasse	
  142a	
  
A-­‐1130	
  Vienna	
  

	
  

T	
  +43	
  1	
  879	
  99	
  57	
  
michael@wild.or.at	
  
Skype:	
  wildwien	
  

	
  
hip://www.aebiom.org/blog/ibtc/	
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