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https://www.coastal-biogas.eu/events/conference-sweden/
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Feedstock characterization and
bio-char mvestlgatlon

B Unwashed seaweed 27000
% 180 | m Washed seaweck A w0 B Unwashed seaweed
i < 24000 1_  m Washed seaweed
160 @
Unwashed seaweed  Washed seaweed Seaweed char -§‘ g 21000 A B
Ultimate analysis @ 140 A 3
Carbon, % (d.b.) 34.58 46.93 60.10 3 g 18000
Hydrogen. % (d.b.) 5.16 473 0.52 & 120 1 I
Oxygen, % (by diff.) 6.79 29.61 1.90 e 100 - @ 15000 -
Nitrogen, % (d.b.) 3.65 413 2.66 = £ 12000 -
Sulphur, % (d.b.) 3.54 513 2.79 S go A s
Chlorine, % (d.b.) 0.43 0.05 0.08 © = 9000 4
Proximate analysis € 60 - ..E
Moisture, % (a.r.) 57.32 62.56 = 3 8 000 -
Moisture, % (Uptake) 2.27 0.60 2.42 S 40 1 £
o
Volatiles, % (d.b.) 41.82 58.30 11.28 © 0. S 3000 -
Fixed carbon, % (d.b. 12.01 32.23 56.69
0 L. W | 0 In
HHY (MJ/kg) (d.b.) 17.21 17.54 22.35 As Cd Co Cr CuMn Ni Pb Sb V Zn p K Ca Mg
LHV (MJ/kg) (d.b.) 16.43 16.51 2221 © 100
Heavy metals and minerals analysis (d.b.) B
As mg/kg nd. * nd. * nd. * ;_ 90 C
Cd mg/kg n.d. * n.d. * nd.* t 30
Co mg/kg nd. * nd. * nd. * :c_"
Cr mg/kg 9.1 2.9 nd. * o 70
Cu mg/kg 8.1 8.2 41.4 )
Mn mg/kg 183.1 1782 539.7 T 60
Ni mg/kg 741 25 nd. * @ 50
Pb mg/kg n.d. * n.d.* nd.* 3
Sb mg/kg nd. * nd.* nd.* o 40
V mg/kg nd. * nd. * nd. * % 30
P mg/kg 23373 11952 25750 € 20
K mglkg 12737 10286 8841 3
Camglkg 10163 6532 17364 g 10
Mg mg/kg 1451 1063 2533 < 0
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Microthermal analysis
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Gaseous products

-
Sample Pyrolysis | Gasification an al yS I S
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Liquid products analysis
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Pyrolysis & gasification mass and
energy balance

Seaweed 100

kg/h, ~ 7 5 %

aasialL Steam: 62.6 kg/h
Dryer
46.9 kWh
Dry seaweed: 37 4 kg/h Pyrolysis gas: 16.4 kg/h
194.4 kwp Pyr0|ysis Pyrolysis oil: 6.4 kg/h 55 5 1avh
Pyrolysis char: 14.6kg/h
95.3 kWh
Seaweed 100 kg/h
194.4 kWh
Products
Steam: 62.6 utilization
Dryer
Dry Seaweed: 37.4
192.8 kWh
194.4 kWh . .
asificationl| Gasification gas: 34.4 kg/h
Gasification oil: 0.1 k?(/h 0.5 kwh
Gasification ash: 2.9°Kg/h
1.1 kWh
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Feedstock
hoper

Theoretical evaluation of

pnlasma assisted gasification

MAMVN

Promary au »@1
Secondary air N
»
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A I” o

CSSITS

Ash
containcr

Parameter After gasifier After plasma reactor
Fuel load, kg/h 1 1
Plasma power, kW - 2.30
Air flow, m3/h 1.63 3.67
Produced gas yield,
m3/kg 1.57 2.11
Produced gas LHV,
MJ/m3 1.87 2.52
Produced liquids in gas
yield, g/m3 62.92 0.14
Produced liquids in gas
LHV, MJ/m3 29.2 -
Average produced gas composition, vol.% (dry)
Measured Recalculated Evaluated (based on Recalculated
(section 1.5) | without nitrogen previous studies) without nitrogen
CO, 9.3 44.9 7.1 25.6
CH, 1.5 7.2 0.2 0.7
H, 2.6 12.3 8.0 28.6
CO 7.1 344 12.6 45.1
C,H, 0.0 0.0 0.0 0.0
C,H¢ 0.3 1.2 0.0 0.0
C;H, 0.0 0.0 0.0 0.0
N, 79.2 - 72.1 -

Stridgas N, Valincius V, PediSius N, Poskas R, Zakarauskas K. Investigation of sewage sludge treatment using air plasma assisted gasification. Waste Manag 2017.
https://doi.org/10.1016/j.wasman.2017.03.024.
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Theoretical evaluation of
plasma assisted gasification

Ash reservoir: 0"4°&@/h
0.

Plasma
treatment
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Conclusion

All investigated types of thermal treatment showed potential as
seaweed utilization technologies obtaining additional energy
carriers.
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