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The layout of the experiments and analysis‘ 
flowchart
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Ultimate and proximate analysis
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Parameter, d.b. Seaweed

Carbon, wt.% 46.93 ± 0.05

Hydrogen, wt.% 4.73 ± 0.06

Nitrogen, wt.% 4.13 ± 0.14

Oxygen, wt.% (diff.) 30.16 ± 0.51

Chloride, wt.% 0.05 ± 0.01

Sulphur, wt.% 5.13 ± 0.23

Volatiles, wt.% 58.30 ± 0.19

Ashes, wt.% 8.87 ± 0.04

Moisture, wt.% 0.55 ± 0.01

Fixed carbon, wt.% 32.23 ± 0.15

LHV, MJ/kg 16.51 ± 0.07



Micro-thermal analysis

1 – furnace thermocouple, 2 – heating element, 3 – sample
carrier, 4 – protective tube, 5 – radiation shield, 6 – evacuation
system inlet, 7 – balance system, 8 – gas outlet valve, 9 –
hoisting device, 10-12 – gas inlet.

Netzsch STA F3 Jupiter
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Thermal treatment at laboratory scale bench
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Parameter Value

Temperature 500 °C, 700 °C, 900 °C

Catalyst ZSM-5, Y-Type

Flowrate 1.5 L/min

Heating rate 25 °C/min

Feedstock:Catalyst ratio 1:1



Micro-thermal analysis combined with FTIR

FTIR
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A – TGA curve; B – DTG curve.
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Gaseous products analysis of the Seaweed
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Liquid product analysis

12phenolic compounds, pyridine, benzoic acid, 
naphthalene, d-glucopyranose, d-allose

Phenolic compounds – 15%, Benzoic acid – 28%Phenolic compounds – 31%, Benzoic acid – 24%



Char FTIR analysis
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Formed products yield after the thermal treatment
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Sample Liquids, wt.% Gasses, wt.% Solids, wt.%

Seaweed 500 °C 20.22 32.51 47.27

Seaweed 700 °C 19.33 42.45 38.22

Seaweed 900 °C 18.27 47.44 34.30

Seaweed 500 °C ZSM-5 24.04 34.66 41.30

Seaweed 700 °C ZSM-5 21.97 39.72 38.31

Seaweed 900 °C ZSM-5 19.81 45.55 34.64

Seaweed 500 °C Y-Type 25.87 29.62 44.51

Seaweed 700 °C Y-Type 22.21 39.19 38.60

Seaweed 900 °C Y-Type 20.53 44.22 35.25
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