VACUUITGASIFIER

Biokull som klimatiltak:
Verdikjeden fra,rastoff til
produkt.
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VACUUIM GASIFIER

A Near Energy Systems
based on following main technologies:

e Scandi Vacuum Gasification : Processing dry and semi- dry organic &
synthetic waste SVG — Patented and owned by Scandi Energy \

* SSR- Scandi Slurry Reformer - Sona— 3[
water treatment and nutrient rec
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VA\CUUIMGASIFIER
Product

Wet waste — dewatering to: Dry waste

|| R Y J’ “-.”

=13

= 4 B 1<
“._ L ‘ { "" . W T
y | T *: S SEReR S SCANDI
h, = B MLl -
R ) b : ’ | « | =
g s l

y -
{

~ SCANDI



Scandi Slurry Reformer SSR & Scandi Vacuum Gasifier-SVG

é
Wet Organic Waste d : -
Scandi Slurry Reformer i \‘\_,,
<10% DM Slurries . > ' Y >
Sludges|

>10% <60% DM
Food Waste
| Garden/Park Waste |

|

Electricity

A 4 /\
. Drier < >
\[,)vry torggg'gm Pulveriser
aste —
Gas Cleaner Liquid Fuel
Municipal Waste
Plastics,painted
~
oo Gas fuels

Textiles, rubber,
care fluff.



VACUUITGASIFIER

he Scandi Energy system-"Waste to Energy”
can replace the following technologies :

h

* Anaerobic Digestion (Biogas):
processing wet organic waste
* Incineration " |
« Sewage plant |
 Landfill
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VACUUITGASIFIER

Status

Rundt 20 andre potensielle prosjekter i tilbuds/forhandlingsfa

Substrat Land Storrelse Status

Kommunalt avfall RDF Fayum, Egypt SVG Pilot 100kg/t Levert i august
Kylling mgkk Tyrkia SVG 700 kg/t Under bygging
Storfe mgkk Tyrkia SVG 700 kg/t+3500kg/t | Under bygging
Bark Tyrkia | SVG 600kg/t Under bi/ggi]"g
"End of Waste" test ulike substrater  |Fredrikstad Norge. SVG 100Ke/t Under byggiﬂg
Testrigg for slamavvanning Norge, VEAS, Slakte oy lsUnder bygging
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treatment
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VACUUITGASIFIER

Scalable technology

Enhet Elektrisk Termisk Biokull
produksjon arlig produksjon arlig produksjon arlig

A

SVG 50 kg/t 0.35GW 0.55GW 56 - 150 tonn
SVG 100 kg/t 0.7GW 1.1GW 112 - 300 tonn
SVG 200 kg/t 1.4GW 2.2GW 225 - 600 tenn
SVG 1000 kg/t 7.1GW 11.2GW 1100 - 3000,\ tonn*

 p——
SVG 2000 kg/t 14.3GW 224GW 2200 - 6000 tonn
SVG 4000 kg/t 28.6GW 44 8GW 4400 - 12000 tonn

*Kriteriene i tabell: 85% tgrrmasse med tetthet
pa 400 kg/m?3 og et energi innhold pa 17 MJ/kg.
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VACUUIMGASIFIER

Energy vield versus biochar yield for ditferent
substrates

Non-recycled plastics
RDF

Corn stover

Wood chips

Straw

Barley straw

Cow manure

Car fluff

MSW - combustible portion
Broiler chicken manure
Sunflower staple
Municipal sludge
Layers chicken manure

Industrial sludge
20% 30% 40% 50%

% biochar of substrate weight M Relative energy yield %
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VACUUIM GASIFIER

CO2 EMISSIONS FROM THE SVG GASIFIER

& MUNICIPAL SOLID WASTE

Li

CO, Reduction Syngas v Incineration

Percentage
Actual CO, Production 53%| |
Actual CO; Production w/Diesel .55%
Climate Relevant CO, 47%
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VACUUITGASIFIER

Biochar compositon car fluff performed by Eurofins in
Germany.

Parameter |Lal:| |Ac.=|::r.|hlelhn|:l | Loy | Umnit | ar | db
Biochar properties

Bulk density FR |JED2 |DIN 51705 2001-06 kgim? 647 -
Moisture FR JEOZ | DM 51716 2002-D6 0.1 36 [wnh) 1.6 -
Ash content (550°C) FR |Jenz ?EF::!EIF:IH S 0.1 % [wiw) 85.5 268.0
Hydrogen FR JEOZ DI 5173E 208407 0.1 B (i) 0.4 0.4
Carbon FR JEOZ DM ST 2014407 0.2 e wnfe) 17.8 18.1
Total nitrogen FR JEOZ  |DHM S5AT3E 208407 0.05 6w 03T 0.ar
Cixygen FR JEOZ | DM 51733 201604 BE i) “F.3 7.0
Total inorganic carbon (TIC) |FR JEOZ (DM 51726 2004-06 0.1 e wnfe) 0.4 0.4
carbonate-CO2 FR JEOZ | DM 51726 2004-D6 0.4 36 [wnh) 1.6 1.8
carbon (organic) FR JEOZ  |oerschinet 55 (W) iT4 17.7
HIC ratio (molar) FR JEDZ2  |zerschnet 029 o.2a
H/Corg ratio (molar) FR JEOZ  |oermchnet 02a 030
OV ratio (molar] FR JEOZ  |per=chnet -0.291 -0.280
Sulphur (5, total FR JEOZ  |DIM S1724-3; 2012407 0.03 36 [wnh) 035 035
pH im CaCl2 FR JE  |DHM IS0 10350 200512 10.5 -
Conductivity FR G L S 2006-D9 5 pSicm 3410 -
salt content FR G L S 2006-D9 0005 g'kg 18.4 18.7
salt content FR BEE L G2 200609 0005 o'l 1.8 12.1
:::-n:ﬁ:wimew TGEA B505C R TGA T D4 ses Annex -

T————
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VACUUMGASIFIER

Biochar content after 550 Celcius. performed by Eurofins in
Elements from the micro wawve pressure digestion acc_ to DIN 22022-1

G e r m a ny. Arsenic (As) FR JEOZ EZESIEED TrEsa-a 0.8 mg'kg - 22 R
Lead (Fb) ER JEDZ E:I!:::"HIE%EHEED 17284-2 =2 mgikg - 1810
Cadmium (Cd) FrR |sEmz |oPA TR IS0 TRESAE 0.2 ma'kg - 71
Copper (Cu) FrR |sEmz oo PR IS0 TESAE 1 mg/kg - 23600
Mickel (Mi) Fr |senz S0 PR IS0 TESAE 1 ma'kg - 470
Mercury (Hg) FR JEOZ  |DHM 2304 20003 0.7 magi'kg - = 0.07
Zinc (Zn) FrR |ene [ DRSO TS 1 mgikg - 20200
Chromium (Cr) Fr |sEnz D0 PR IS0 TESAE 1 mg'kg - 627 /
Boron (B) Fr [senz o0 PR IS0 TESAE 1 mgikg - 1130 '
Elanganese (Mn) FR JETI2 E:[I;Eqé;mﬂ TR 1 mga'kg - 1270
Elements fr. the borate digestion acc. to DIM 517259-1/-11 after inciner. (550°C)
Fhosphorus as P205 FR JETZ EZ[I:::\\-IEI?EI‘;ED 11585 (E22F 0.1 e - = 0.1
Mlagnesium as Mgo FR JEDZ Ezmmn 11885 (E22F 0.1 o [ - 2.8
Calcium as Calciunmoosid FR JEO2 EZ[I:::HEIEEED 11885 [E22 0.1 6 (wiw) - .0
Potassium as K20 FR JEnT ;mmn TIB3s (E22) 0.1 S8 [wnfue) - .8
Sodium as NaZ20 FR JED2 E:mmﬂ 11885 (=22 0.1 e - 124
Iron as Fe203 FR JEnz2 gmmﬂ 11585 [E22k 0-1 % [ - 0.5
Silicon as SiO2 FR JE 23&*;:';5‘3 1158 (E22) 0.1 S (i) - 54 0
sulphur as SO3 FR JET2 23[::4;:!;50 11885 E=22) 0.1 e - 0.4
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VACUUIM GASIFIER

Non contaminated organic waste

Use

Fertilizer/soil conditioner

Animal nutrition

Enhancement to biogas process = .

Contaminated waste

Soil cleaning
Use

Asphalt 3/ p
Concrete
Gypsum

Heavy metal run offs frd

Metal production

Water Retention

Soil Cleaning
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JN\CUUIMGASIFIER

Biokull
: 11 THE PRODUCT
| asfalt o |

Cold Bio Mix Advantages in Summary

8 1 O O/ IVV “dmow to— Uses local road aggregates, carbon-based materials and specifically

formulated anionic bituminous emulsions to form a permanent solution for all

seqmtmtmg/ pavement use. Iis benefits include:

av bitumen. - Rl
No Cracking EMULSION A&
No “Creeping”

Reduksjon i
No Leaching

lagt tykkelse
6 O % No Tack Coat

No Waste

SRR
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VACUUMGASIFIER

530 000 NUS researchers have found a way to
[

reuse wood waste by converting it

D ol |- tonnes into biochar, and incorporating it into
wood waste generated concrete mixture to make stronger
BIOCHAR in Singapore in 2016 and more watertight buildings
Biakull TECHNOLOGY
. IN CONCRETE —
| SEme nt residential apartment -
6 tonnes 120 tonnes |
of wood waste of concrete _

converted into -

biochar and to build
mixed into

National University of Singapore
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VACUUIM GASIFIER

3 main obstacles for making money out of
biochar

1.Immature markets, the
to “get rid of” the biochar.

2.High volume thresholds
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