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Research progress of catalysts for hydrogen production via methane
steam reforming

WAN Zi-an™ , GAO Fei, ZHOU Hua-qun, KONG Fan-hua, FAN Ming
( Petrochemical Research Institute of PetroChina Co. , Ltd. , Beijing 102206, China)

Abstract: The research progress of catalysts for hydrogen production via methane steam reforming, including nickel-
based and noble metal-based catalysts, are reviewed. The effects of active components, carriers and additives of the
catalysts on the activity and sability of the catalysts are studied. The research directions of catalysts for hydrogen
production via methane steam reforming are prospected as well.
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AL A0 fﬁrg/ EJ1/ VR %, WHS\{/ CH, ¥  H,/CO  C0,/CO
C MPa LAY (mL-h~") /%  BEIRLL FEE IR H
10% Ni/La, 0, ~Zr0,*] 550 0.1 1:3(CH,: H,0) GHSV =30000h ' 28.0
10% Ni/La, 0, -Ce0, ~Zr0, ! 550 0.1 1:3(CH,: H,0) GHSV =30000h - 41.0
12% Ni/y-Al, 0,1 800 0.1 1:2(CH,: H,0) 18000 94. 0 3.75
12% Ni/La,Sn, 0, 800 0.1 1:2(CH,: H,0) 18000 24.0 4.2
12% Ni/LayZr,0, ! 800 0.1 1:2(CH,: H,0) 18000 75.0 3.3
2% Ni/Ce0, 700 0.1 1:1:34( CH,: H,0: He) 14700 26.0 4.3 0. 40
2% Ni/Zr0, 700 0.1 1:1: 34(CH,: H,0: He) 14700 30.2 4.6 0. 50
2% Ni/Ce0, ~Zr0, ] 700 0.1 1:1:34( CH,: H,0: He) 14700 42.1 3.1 0. 07
2% Ni/Ce,Zr, 0, 700 0.1 1:1: 34(CH,: H,0: He) 14700 9.2 3.0 0.02
12% Ni/y-Al, 0,5 800 0.1 1:2(CH,: H,0) 18000 97.0
12% Ni-7% Co/y-Al,0,%! 800 0.1 1:2(CHy: H,0) 18000 95.0
LaNiO;/y -Al, 0, [®] 700 0.1 1:1.24(CH,: H,0) 135000 14.0 5.3 0. 50
1% Au-LaNiO,/y-Al,0, %] 700 0.1 1:1.24(CH,: H,0) 135000 34.0 7.1 0.77
15% Ni/y-AlL, 0,7 700 0.1 1:4(CH,: H,0) 80000 78.0 6.8 1.00
15% Ni/Ce0, -Al, 0,7 700 0.1 1:4(CH,: H,0) 80000 78.0 7.8 1.25
15% Ni/Ce0, —Z10, -Al, 0,17 700 0.1 1:4(CH,: H,0) 80000 92.0 5.6 0.69
15% Ni/Ce0, -La, 05 -Al, 0, 7] 700 0.1 1:4(CH,: H,0) 80000 98.0 6.1 0.73
10% Ni/Ce0, -HfO, -Pr!*] 700 0.1 1:2:2(CH,: H,0: N,) GHSV =10000h ! 84.0
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AR 440 L/ KA1/ TR WHSVK CH, ¥  H/CO  C0,/CO
C MPa AL (mL-h~") /%  BERIL FEIR I
1.5% Rh/Ce0, "] 635 0.1 1:3(CH,: H,0) 20000 100. 0 27.0 7.0
1.5% Rh/Al,0,"7] 630 0.1 1:3(CH,: H,0) 20000 100. 0 20.5 4.5
1.5% Ru/Ce0,!"] 699 0.1 1:3(CH,: H,0) 20000 9.8 12.7 3.0
1.5% Ru/Al,0,"7] 699 0.1 1:3(CH,: H,0) 20000 100. 0 14.7 3.5
1.1% Pt/Ce0, 7! 745 0.1 1:3(CH,: H,0) 20000 100. 0 9.4 1.6
1.1% Pv/Al, 0,17 800 0.1 1:3(CH,: H,0) 20000 78.0
1.5% Ru/Nb, 0, 18! 700 0.1 1:4(CH,: H,0) 1980 100.0 11.9 2.5
1.5% Ru/MgO!'®) 700 0.1 1:4(CHy: H,0) 1980 100. 0 8.0 1.9
5% Ir/MgAl,0, " 850 0.1 2:7:1(CH,: H,0:N,) GHSV =284000 h~! 55.0
5% Rh/MgAl, 0, 850 0.1 2:7:1(CHy: H,0: N, ) GHSV =284000 h ™! 42.0
1% Pd/12% La,0,-Al,0,%] 510 0.1 1:3:2.5(CH,: H0: N,) 80.0 1.6
5% Ru/Al,0,1'] 600 0.1 1:3(CH,: H,0) 83.0
1% Ru/CogAl, 2" 600 0.1 1:3(CH,: H,0) 93.0 9.0
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