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Solar and wind power race ahead, raising the share of renewables in fofal generafion
from 29% in 2020 fo nearly 0% in 2050, complemented by nuclear, hydrogen and CCUS
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0 20 40 60 80 100 120 . ‘ -
Time on stream [min] L= iR At B FE L TS,
Catalyst Temp. [°C] H, yield [%] Hy/CO [] H, removal rate [%]
CR MR CR MR
RU/Y,03(14 Wt%)-ZrO, 500 13.5 40.4 0630  1.27 90.6
RU/SIO(2 Wt%)-La;O3(7 Wt%)-ZrO, 500 . 32.2 . 1.20 81.6
____________________________ Ruz©, .50 103 %3 068 119 82 .
Equilibrium yield 500 10.6 - 0.556
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K= FE1E E5E (500 °C)
Pdf& (10) : 0.153 [mol m?2 s1]
UYBAER  :0.021 [mol m2s1] (H,/N,, 470)
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%] [%] [MPa] IMPa]
PdfE 98.2 62.5 0.028 0.012
SIUAE 894 19.8 0.043 0.004
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[ORu/Ba(l)/y-A1203 ® Ru/ZrO, I Pd membrane ] NH3 — 15H2 + O5N2

i ) NH; CO, NH ) i H,N, CO, H,, N, Coz + 4H2 N CH4 + 2H20
! ! | — -
i %!CO i %!(@ R e AHR,298K — 165.1 kJ/mO].
1 1 [ J
e vl FoEs TR —F10TS
R B DESF-AFELTHIEA
CH, H,N, CH, | HyN, CH4 Hy, N, i H,, N, Hy N, )‘9>1t b§%?&&mf%éf:&) N
Reaant SpOYIOg e N econposiion | e PG HAETUEZT NRIZH B
our previous study 1 Inside: CO, methanation |
Type A* A B C
Feed External CO, CO» NH; 3/2H;+ 1/2Ng
ce Internal NH; NH; CO; COz
NH; conversion [%] 52.6 57.1 69.7 (100)
CO; conversion [%] 37.1 44.0 54.2 77.8
CHy; selectivity [%] 98.4 98.9 98.3 98.5
H, removal rate [%] 83.8 87.8 86.4 87.1
Permeation Fls 87.6 90.9 88.6 89.3

efficiency [%]
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LA, ;K?a@fi}, Hydrophilic ZSM-5 core ~ (COz/Nz=15/85. Pyzo = 3.16 kPa)
@2‘%%}’ S , Without thermal regeneration
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Co2q&%ﬁﬁ2§%ﬁ ChemSusChem 2018, 11, 1756-1760
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