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Biokol-produktion

Bio4Metals
Kolmila i Näske, ca 1920 (Foto A Wiberg)
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°C

PYROLYSIS

Bio4Metals

NOT EXACTLY ROCKET SCIENCE 
– ”DRY IT ... AND DRY IT SOME MORE!”
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DATABASE (300 samples, 150 data columns)
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DATABASE
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But also explore
re-condensa8on and staged hea8ng!

T and t !

Antracit

Lignite

Covered the whole interval”
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Malå Bioraffinaderi

NÅGRA PRODUCENTER OM DERAS PLANER

HUVUDUTMANING KOMMANDE ÅR!
• ECONOMY-OF-SCALE
• NTH-PLANT-ECONOMY
• REALISERA/MAXIMERA 

PRODUKTINTEKTER

=> INVESTERINGSSTÖD!

STORA UMANINGAR:
• INERTA MILJÖN ✔

• TJÄRAN ✔

• VÄRMEÖVERFÖRING ✔

• PROCESSKONTROLL ✔

• UTBYTEN ✔

• PRODUKTKYLNING ✔

• PRODUKTKVALITET ✔

• SÄKERHET ✔

• UPPSKALNING ✔

• KOSTNADERNA!!

“Bio2Fuels”
Anders Nordin

Bio4Metals
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”Bio2Fuels”potentiella fördelar

12

1) Tillsammans med CCS 
-> CO2 nega4vitet

2) Problema4sk aska kvar i fast produkt
-> neutraliserad av kolaskan
-> mindre/enklare syntesgasrening

3) Gasformig matning – enklare att trycksätta
4) Högre andel väte

-> högre H2/CO förhållande i syntesgasen
5) Ingen koks – lättare att förgasa/reformera
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BIO2FUELS

Bio4Metals

Velocys nya mikrokanalsteknik möjliggör ”SMÅSKALIGA” 
decentraliserade bioraff för B-diesel

Neville Hargreaves, Velocys
@ Gastech, April 2017, Tokyo

Velocys catalyst 10x more acGve than convenGonal

Typiskt >30 000 bpd
(> 2000 MW)

Nu
1 500 bpd
(≈100 MW)

Stratmann, Velocys @ ABLC, 
Washington DC, March 2017

BIO2FUELS
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Bl a Velocys

Metals

BIO2FUELSBIO2FUELS
Åberg, K. Biomass conversion through syngas-based biorefineries -
Thermochemical process integra=on opportuni=es. Thesis, Umeå 
University 2017

Bio4Metals

BIO2FUELSBIO2FUELS

Bänkskala

Pilot-II (100-200 kg/h)

Pilot-I (20 kg/h)

FÖRSÖKSUPPSTÄLLNINGAR
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BIO2FUELSBIO2FUELS

”80% av vätet 
och H/C=2.5 vid 375°C

Bio4Metals

ASKAVSKILJNING?
• Impaktorsampling i pilotskala för 

300, 325, 350, 375, 400, 425, 450°C
validerade modellerade resultat

• Inga askbildande kondenserande 
element förflyktigades

• Avgången av klor är dock 
betydande och B2F-gasen måste
renas m a p klor. 

- Koldioxidnega1vitet?
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WP5 TECHNOECONOMIC ANALYSIS
(FOR BE-TORREFACTION AND B2F)

Bio4Metals

• TECHNICAL REVIEW
• COMPILATION OF SMART SOLUTIONS
• COMPILATION OF CHALLENGES
• SWOT-ANALYSIS

• REVIEW OF PREVIOUS DATA/STUDIES
• SITE EVALUATION/DEVELOPMENT
• RAW MATERIAL ANALYSIS FOR TWO SITES
• CAPEX & OPEX ESTIMATION
• MODEL DEVELOPMENT 

• MASS & ENERGY
• PLANT ECONOMY

• LIVING DOCUMENT … (RESULTS)

Bio4Metals

From the Technical Review

Assessment by Fleisch, T. 2015 World Bank Group 101578  

Torrefaction
• Know-how, IPR all there
• Why still no commercial plant suppliers out 

there?! Few on going (France, Portugal, US…
• Demo in commercial scale needed asap!

UTMANINGAR:
• INERTA MILJÖN ✔

• TJÄRAN ✔
• VÄRMEÖVERFÖRING ✔!
• PROCESSKONTROLL ✔

• UTBYTEN ✔!
• PRODUKTKYLNING ✔

• PRODUKTKVALITET ✔
• SÄKERHET ✔!
• UPPSKALNING ✔!
• KOSTNADERNA !!!

Bio2Fuels
• Basic idea´s work in pilot scale
• SQll evaluaQon & development needed 

(pressurizaQon, oxygen, reforming, system)
• Micro-GTL commercially ready:
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“ZEBRA” PELLET PLANT

Recieving Drying Milling Pelle.ng Cooling

WHITE PELLET PLANT

BIO2FUELS

BLACK PELLET PLANT

Storage Delivery

Recieving Drying Milling Pelleting Cooling Storage DeliveryTorref

Burner

Bio4Metals

Recieving Drying Milling Pelle.ng Cooling Storage DeliveryTorref

Burner

Recieving Drying Milling Briquet. Cooling Storage DeliveryPyrol

From the Economical Review

BIO2CHEMICALS/EL.

Recieving Drying Milling Pelleting Cooling Storage DeliveryTorref

Tjurmarknad
p g a Kina

Översvämning
Austr

220 USD/t

80 USD/t

Bio4Metals
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FROM THE RESULTS

• Technology
o Process control
o Tar control
o Product cooling
o Pelleting
o Up-scaling
o Cost-reduction !

• Economy
o Small margins, but
o Appealing economy
o Raw material/product price 

most influential variables!

RESULTS BIOENDEV EVALUATION

✓
✓
✓
✓
✓

RESULTS BIO2FUELS EVALUATION

More interesting with  initial 
electricity, and subsequent 
potential green chemicals!

Quick learning curve desired 
because of the small margins!

Higher product price/CO2-cost!


