A
af

LDHS1B& 2B T 5 X 2 % —

o L EIC LB

7K 4B _E DA%

Enhancement of Water Resistance by Methanation Catalysts with LDHs Structure
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In order to enhance the efficiency of the synthetic
methane production process, the authors developed
an innovative catalyst that converts synthesis gas
(syngas) obtained from the co-electrolysis reaction of
water vapor and CO, into methane, and studied the
allowable proportion of water vapor in the source gas,
i.e., water resistance. Evaluation of the activity using
the continuous-flow method showed that NiAI-LDHs
utilizing layered double hydroxides exhibited higher
catalytic reactivity for the generation of methane
from syngas consisting of CO and H, at 0.1 MPa and
300°C. In addition, the authors experimented with
the methane conversion reaction of syngas containing
water vapor, which is an issue in the synthetic
methane production process, when combined with a
co-electrolysis reactor. The results showed that when
up to 20% water vapor was present, CO conversion
and CH, selectivity were equivalent to cases without
water vapor, and the catalyst exhibited enhanced
performance compared to the conventional metal-
supported catalysts.

1. FANDE

%$ TELRE (CO,) A A AL WEIZ AT 5 2
I, TAURFEO BN & AR A A 2 BE» 5

&Eéhfné“%%@¢?é,ﬁz%ﬂb&éé&xa

Y OBEEIZOWTRENATHER 2R TEH D, BAEANIC

BT, REEEANTET I A 41— a VREERH
254k, AEHEE S TS T T 5 h T 2,

BHA 2 Y DERFEICIIKREL ZFEHH D, —DiFN

A FHZAHKD CO, 25 A & v &EGES 2 Tk ik o

PR ST — 2=y b2 3OV — ST
E-mail: hideaki_yoneda@jp.honda

https://doi.org/10.69239/hondatechnicalreview.2026_38_17

& Power to Gas (P2G) 12k B x4 VEGE (A X =2 3 V)
Hifhicd 5. P2G ®—>HIZ, Fig. 1(a) T/RTARS LY
Pedi 2 5L 72 CO, LHIRD K EZ ML TH LN
BKRFE (Hy) ZERLE LT, il & o 2281 RIS T 2 4
v EBGET 59 T 4 TG (Sabatier reaction) Td 5.
ZOHIE, Fig. 1(b) T/R¥ CO, & @il D KR (H,0) DRl
HF 7R i SR C & % R (Co-electrolysis) 12X D A H 2
(Syngas) $ & bb—{LKFE (CO) & H, DIRAMZHT,
Z DEEA A % FORHZ il & Fl o 72 B 2 OB T % 4 /’a’:
EUEF BN A2 3 —2 3 VEMBZhE TFETH S

— 143 —


https://doi.org/10.69239/hondatechnicalreview.2026_38_17 

Honda R&D Technical Review

Vol.38 (2026)

RS TIERIBREER AN O T 3L — 1D a <, @i
g a4 VEGENBIFTERHHN A 4 X -2 3 Y OMGES
AT Y,

W A 41— g VORMKBIE LT, Fig. 2 DR
IRT VAT LERFLTWE Y, ZOY 27 413, I
HRHITH S A 4V &ERT 572012, ERICEVE
fiEsh R 23 i & B AR LRI L L (Solid Oxide
Electrolysis Cell: SOEC) #f&fg L 7= LM ) 7 2 & % fif
Z, PHICA 23 —v 3 VORETHEAEGWRATE S
BALER ) 722 (X232 =2 a VvV T O R)EMATE
D, HEE) 70 X THEONIARA X% £ 8 VITERS
LR E > TN 5.,

Source gases  ggpatier

Electrolysis synthesis
4H,0 _—SCTOYSS, 4H,+CO, _Symnesss CH,
20,

(a) Sabatier method

Source gases Pass through

CO, |Co-electrolysis | CO Methanation CH,
3H,0 3H, l H,0 |
(e}

2

(b) Co-electrolysis method

Fig. 1 Comparison of methane synthesis processes
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Fig. 2 Co-electrolysis methanation system via syngas
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Fig. 3 LDHs structure model
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Fig. 4 Reaction devices diagram of fix-bed reactor
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Table 1 Results of methane synthesis processes
(010) Selectivity [%)]
Catalysts conversion CH, yield [%)]
[%] CO, CH, C> Cs Cs Cs+
Ni-coprecipitation 55.9 0 97 2.8 0.3 0 0 54.2
20 wt% Ni/SiO, 99.5 2.9 93.7 2.9 0.4 0 0 93.2
20 wt% Ni/yAl,O3 92 0.4 87.9 7.4 3.3 0.8 0.2 80.9
20 wt% Ni/ZrO, 82.2 0.1 89.7 71 25 0.4 0.1 73.7
20 wt% Ni/CeO, 47 7 50.6 15.1 141 5.7 7.5 23.8
NiAI-LDHs 100 0.2 99.8 0 0 0 0 99.8
5.2. A 5.4. ERH ZNDHKBAFDFE
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#.99.8%, IN#99.8% L&D E EVMEEZ /R L. NiAl-
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FUWHEAEL, A2 3 =Y 3 VICEN-ETH BT L%
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Fig. 7 Reaction characteristics of NiAl-LDHs
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