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Table 1 ~ Comparison of the composition of biogas and

. [7-8]
bio-methane
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(Y HLEY) <

@(CH, ) /% 35 ~65 60 ~70 =95
©(C0,)/% 15 ~40 30 ~40 2
o(Hy)/% 0-~3 0 0
©(H,0)/% 1~5 1~5 0
®(N,) /% 15 0.2 0
®(0,)/% 0-~5 0 1
©(NH;)/10°° 5 100 0

@(H,8)/107° 0 ~100 0 ~4000 0. 006

A HE/ (MJ-m ~3) 16 23 31.74
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Table 2 Reactors and catalyst performance in adsorption enhanced steam reforming
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Fl:EE  CapAly, 05;-Ca0 690 °C ,60 min,15% CO, 950 °C,10 min,N, 7 0. 660 [20]

WALEE  Ca0/CaZrO, 650 °C ,30 min, 15% CO,/N, 850 °C,5 min,N, 20 0. 484 [21]

. Y,0;/M,0,-Ca0 650 °C ,15 min,15% CO,/N, 900 °C ,8 min,N, 122 0.311 [22]
FER  NiO-CaO 600 °C ,30 min, 15% CO, 850 °C,30 min,N, 10 0.276 [23]
K CajpAly,04;-Ca0 600 °C ,30 min,15% CO, 850 °C,30 min,N, 10 0.227 [23]
BER  Zr-CaO-Ni 850 °C ,30 min,15% CO,/N, 850 °C ,30 min,N, 10 0. 290 [24]
EER  Ce-CaO-Ni 850 °C ,30 min,15% CO,/N, 850 °C ,30 min,N, 10 0.230 [24]
FE%EKR  La-CaO-Ni 850 °C ,30 min,15% CO,/N, 850 °C ,30 min,N, 10 0.240 [24]
FER  Ca0-CagAlg0,3@ CasAlgO,,/Ni 650 °C,50 min,n(H,0)/n(CH,) =3 800 °C ,45 min,N, 40 0. 260 [25]
BER  Ni/CaO-CagAl Oy, 650 °C ,20 min,15% CO,/N, 800 °C,10 min,N, 50 0. 445 [26]
E=HK  Ni/CaO 650 °C ,60 min,n(H,0)/n(CH,) =3 850 °C,60 min,N, 200 0. 099 [27]

- CaA Al 690 °C ,45 min,15% CO, 900 °C ,20 min,N, 60 0. 400 [28]
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Review of methods of hydrogen production from reforming of biogas

DING Chuan' YANG XingRu' LI YeQing'® ZHOU HongJun' JIANG Hao' XU Quan' FENG Lu’

(1. Beijing Key Laboratory of Biogas Upgrading Utilization, College of New Energy and Materials, China University of
Petroleum-Beijing, Beijing 102249, China; 2. Norwegian Institute of Bioeconomy Research, Oslo 1431, Norway)

Abstract : Biogas is a clean and renewable energy with great potential and can be used as a source of bio-methane.
Hydrogen production from methane obtained from biogas purification or direct hydrogen production from biogas has
the advantages of being sustainable and environmentally friendly. The removal of impurities in biogas, and the opti-
mization of catalysts and operating conditions are the key factors affecting the efficiency and selectivity of hydrogen
production from biogas. This paper introduces several biogas reforming technologies for hydrogen production. Meth-
ane purified from biogas can be converted into hydrogen by catalytic cracking, which can avoid the formation of
CO,. Dry reforming which consumes the main components of biogas to produce hydrogen and chemical looping re-
forming which combines the separation and purification of hydrogen, CO, capture and thermal integration are more
suitable for hydrogen production from biogas. Hydrogen production from biogas by efficient reforming technologies is
of great significance in promoting the industrialization of bio-methane, enhancing the utilization of renewable energy
and achieving reduced carbon emissions.

Key words: biogas; hydrogen production; steam reforming; dry reforming; chemical looping reforming
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