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Abstract : Hydrogen production via steam reforming of liquefaction liquid from marine algae over hydrothermal liquefaction
was carried out at 873 ~ 1073 K with a commercial catalyst and Ni based K,TixOy added catalysts. Liquefaction liquid obtained by
hydrothermal liquefaction (503 K, 2 h) was used as a reactant and comparison studies for catalytic activity over different catalysts
(FCR-4-02, Ni/K,TixOy-Al,03, Ni/K,Ti,O0y-S10,, Ni/K,TixOy-ZrO,/CeO; and Ni/K,Ti,Oy-MgO), reaction temperature were
performed. Experimental results showed Ni/K,TixOy based catalysts (Ni/K,TixOy-ALOs, Ni/KoTixO,-Si02, Ni/K,TixOy-ZrO»/
CeO; and Ni/K,TiO,-MgO) have a higher activity than commercial catalyst (FCR-4-02) and In particular, a product composition
was different depending on support materials. An acidic support (Al,O3) and a basic support (MgO) led to a higher selectivity for
CO while a neutral support (SiO,) and a reducing support (ZrO,/CeQ,) resulted in a higher CO; selectivity due to water gas shift
reaction.
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Table 1. Chemical composition of macro algae and liquefaction
liquid

Elemental analysis (wt%) Water
C H N 0 S | content (%)
Macro algae | 20.18 | 3.18 | 1.42 | 75.01| 0.11 10.42

Liquefaction
liquid

Material

6.94 |11.12] 0.82 | 79.68 | 0.18 87.45
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Table 2. Composition of used catalysts in steam reforming

Composition (wt%)" Surface
Catalyst ) i ) area”
Ni | K| Ti|Al|Si|Zr|Ce|Mg m’ g
FCR-4-02 |22.8]| - - 17681 02| - - - 3
Ni/K;Ti,O,-
ALOs 6.1 |13.3121.6(68.9| - - - - 72
NURTWO- | 5 4 134 215] - [694] - | - | - | 380
SlOz
Ni/KTiOy-
7105/CeO, 54124181 - - |583(15.8| - 112
Ni/K2Ti,O,-
MgO 8.8129(19.8| - - - - |68.4] 58
“Calculated using the XRF

"’Calculated using the BET
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Figure 1. X-ray diffraction patterns of (a) Ni/KoTixOy-AL O3, (b) Ni/K,TixOy-SiO», (¢) Ni/K,TixOy-ZrO,/CeO; and (d) Ni/K, TixOy-MgO.



Hydrogen yield (%)

Figure 2. The effect of reaction temperature on (a) hydrogen yield and (b) carbon gases conversion with a FCR-4-02 commercial catalyst
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Figure 3. The effect of reaction temperature on (a) hydrogen yield and (b) carbon gases conversion with a Ni/K,TixOy-AlLOs catalyst
(conditions: S/C ratio = 8.38, GHSV = 1,000 h", LHSV =1 h", 5 h).
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Figure 4. The effect of reaction temperature on (a) hydrogen yield and (b) carbon gases conversion with a Ni/K>TixOy-Si0, (conditions: S/C

ratio = 8.38, GHSV = 1,000 h”, LHSV=1h", 5 h).
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