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Abstract : This study investigated synthesis gas production via steam reforming of biogas. Ni-Al,O; and Ni-CeO, catalysts were
synthesized using the co-precipitation method, with controlled precipitation agent injection rates. Catalytic performances were
tested at various temperatures, with a gas composition ratio of CH4:CO,:H,O = 1:0.67:3 and a gas hourly space velocity (GHSV)
of 647,000 mL h' g.,". The rate of precipitation agent injection influenced the characteristics of the catalysts depending on the
type of support used. As the temperature increased, both the CO, reforming of methane and the reverse water gas shift reactions
occurred. The Ni-Al,Os catalyst, synthesized with a single injection of the precipitation agent, exhibited the best catalytic activity
under conditions with sufficient steam supply among the prepared catalysts, due to its high Ni dispersion.

Keywords : Biogas steam reforming, Ni catalyst, Organic waste, Precipitation agent injection rates
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Figure 1. H,-TPR patterns of Ni catalysts.

3.1.2 BET
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Table 1. BET results of Ni catalysts

BET Pore .
Pore size
Catalyst surface area  volume (nm)
(m* g (em’ g

15% Ni-CeO, (slow) 74.3 0.31 12.6
15% Ni-CeO, (fast) 70.2 0.26 10.6
15% Ni-ALLOs (slow) 199.6 0.45 6.3
15% Ni-ALO; (fast) 185.8 0.41 6.1

Estimated from the N, adsorption isotherm at -196°C

3.1.3 Ha-chemisorption
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oA &l HRe} Fo] ALOyF BHEEY] BAES w9 A
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Table 2. H,-chemisorption results of Ni catalysts

Ni dispersion  Metal surface area

Catalyst

(%) (m* g
15% Ni-CeO, (slow) 0.9 5.8
15% Ni-CeO, (fast) 0.4 2.6
15% Ni-ALOs (slow) 13.2 88.1
15% Ni-ALOs (fast) 14.1 94.0

Estimated from the H,-chemisorption
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Figure 2. CH, conversion over Ni catalysts (T = 650~800C; CHy:
COxH,0 = 1:0.67:3; GHSV = 647,000 mL h' g.™).
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Figure 3. CO, conversion over Ni catalysts (T = 650~800°C; CH,:
COxH,0 = 1:0.67:3; GHSV = 647,000 mL h’ gca{l).
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Figure 4. H, yield over Ni catalysts (T = 650~800C; CH,:CO,:
H,0 = 1:0.67:3; GHSV = 647,000 mL h' g.™).
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Figure 5. CO yield over Ni catalysts (T = 650~800C; CH,:CO.:
H,0 = 1:0.67:3; GHSV = 647,000 mL h' g.").
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Figure 6. Hy/CO ratio over Ni catalysts (T = 650 ~ 800 C; CHg:
COxH0 = 1:0.67:3; GHSV = 647,000 mL h' g,™).
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