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Ett typiskt massabruk
En ravara och en produkt

Svartlutsenergi

Biomassa
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Ett biorafinaderi med
tva ravaror och tva produkter

Svartlutsenergi

X

Svartluts- S Syngas
forgasning Y9 Till drivr
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Svartlut unikt passande for forgasning

* Liquid
— Easy to feed to a pressurized gasifier
— Can be atomized to fine droplets
— Rapid gasification rates

* Highly reactive (high Na/K content)
— Full carbon conversion at ~1000 deg C
— No tar formation
— Low methane formation

* Available in large quantities




Kemiska massabruk | Sverige

39 TWh (LHV) year 2000

Totalt antal sodapannor ~37
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Chemrectekniken — utveckling i tva steg

Steg 1 Steg 2
DP-2
Pilot \\
Pitea &
Skoghall Escanaba/USA )

P.bar 15 30 30 30

T, °C 1000 1000 1000 1000

MW * 1,5 3 75 75-100 *

10 20 500 1500-2000 =>

DP: Development Plant * Per forgasare
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Utvecklingsanlaggning | industriell skala
Produkt: DME

ass

ved
SVARTLUT
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Uppskalning av viktiga komponenter

Black Liquor Bl‘annare

Atomizing c.W
medium
Oxygen
GAS
COOLER
Reaktor

Raw Syngas

Quench \

FLARE

Normal operation

Blackliquor flowrate DS ton/day
20

Normal syngas flowrate Nm”3/h
800

Feed gas composition
Wet mole%, nitrogen free

H20 0,25
H2 35,5
CcoO 29
CcO2 32
CH4 1,5
GREEN H2S 1,7
LIQUOR - Condensate

Kylare
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Blockdiagram — Industriell utvecklingsanlaggning
Produkt: DME

/w-
Power

500 tTS/d

Black liquor

Weak wash

Synthesis gas

-  DME >

38 000 ton/ar




Chemrecs forgasare — en jamforelse

Atmosfarisk, luftblast Trycksatt, O  ,-blast
Booster , DP-2, 500 tTS/d
250-330t TS/d (Preliminar)

(typ New Bern)

FROVI
50-75
tTS/d .
Pitea
DP-1
20t TS/d

Preliminary
dimensions




Chemrecs forgasningsenhet — 500 tTS/d
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BioDME projektet — Demonstration av
ett helt koncept (Well to Wheel)

4 t DME/d
BioDME fr 2Q 2010
Projektet A >
DP-2
Pilot T
Pitea och
1892?28:;0 74 Escanaba/USA
- 2012 =>
P,bar 15 30 30 20
T,°C 1000 1000 1000 1000
MW 3 75 75-100 *
10 20 500 1500-2000 =>

DP: Development Plant * Per forgasare
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BioDME konsortiet

BIODME




BioDME - Overgripande mal

Demonstration av ett miljdmassigt optimerat framtid a biodrivmedel for
vagtransporter

*Tillverkning fran biomassa i pilotskala
eDistribution och tankstallen for DME
Motor och fordonsteknik for DME

i Fuel -
3G vehicle Vehicle . .
[development InRelel production » f.VT(;"CIe Vgh'i!e
development ield test production
Fuel
properties

DME

Distribution Staurt: 1 Sep 2008
& fiing Budget: 28.4 M€

DME :
Svnoas production Langd: 4 ar

gen):argtion EU stod: 8.2 M€
cleaning Koord.: AB Volvo

[ Industrial use ]

Biomass
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ponNnPE

Projektomrade

11

Pipe rack between DP1 & BioDME. 5.

Area for gas treating. 6.

DME —unit.

Day tank for DME and MeOH. 7.
8.

20

10\ 7 /6:

4
3

29
12 1

Pipline to storage location of DME.
Pipe from AGR to incinerator at pulp
mill.

Incinerator at Smurfitkappa.
Location of transformer for power

supply.

9. Switch gear at BioDME.

10. Civil structure for BioDME.

11. Storage location for DME.

12. Occupied area for other purpose.
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DME-teknik for lastbilar
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BioDME - Faltprov

» 14 Volvo DME lastbilar i drift hos kunder

 Demonstrera och verifiera DME teknologi under
verkliga driftforhallanden

e Planerad arlig korstracka 100 000 km per fordon

. Pited
(medelvarde) O
Faltprov
2008 2009 2010
Project Start
Stockholm
@
Goteborg
®

Vaxjo
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Vad ar DME?

(source: JFE-Holdings, Inc.)
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Chemrectekniken — Kommersialisering

Steg 1 Steg 2 Kommersialisering
Pilot Pitzép_ozch Kommersiel
Skoghall )—* Teknik
1994-2000 Escggiga:/gSA 2013/14 =>

\
15 30 30 30

1000 ' 1000 * 1000» 1000
, 3 75 75-100 *

15
10 20 500 4%.”;”6‘» 1500-2000 =>

DP: Development Plant * Per forgasare
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Produktionskostnad som funktion av
biomassepris Kalla: Renew

60

50 -

BtL production costs [ €/GJ]

~ 5 sek/ lit.
diesel ekv.
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Totalt CO2 utslapp och mangd anvand energi

for olika drivmedel (Well to wheel)
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Total energy consumption (MJ / 100 km)

@ Konventionell bensin

B Konventionell diesel

Biodiesel: Glycine som kemikalie

Biodiesel: Glycine som djurfoder

Syndiesel: Kol

Syndiesel: Naturgas

Syndiesel: Cellulosa

Syndiesel: Svartlut

DME:
DME:
DME:
DME:
EtOH:
EtOH:
EtOH:
EtOH:
EtOH:
EtOH:
EtOH:

> o B

> ¢

EtOH
EtOH

Kol

Naturgas

Cellulosa

Svartlut

Vete, halm CHP, DDGS som AF
Sockerroér (Brasilien)

Vete, halm CHP, DDGS brénsle
Cellulosa

Vetestra

Vete, kol CHP, DDGS AF

Vete, kol CHP, DDGS bréansle

: Vete, NG GT+CHP, DDGS AF
: Vete, NG GT+CHP, DDGS bransle

B Biogas: Sopor

@ Biogas: Fast godsel

27 4/6/2009




4/6/2009




Med stOdd av och | samarbete med:
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