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Ammonia decomposition catalyzed by Ni nanoparticles confined in the framework of CeO; supporter / H.
Mizoguchi,! Y. Osawa,' M. Sasase,? N. Ohashi,! M. Kitano,? H. Hosono" ? (National Institute for Materials
Sciencel) (Tokyo Institute of Technology2)) / For the extraction of hydrogen from ammonia at low temperatures,
we have investigated the Ni-based catalysts fabricated by the thermal decomposition of MNi; intermetallics
(# = Ce or Y). The spinodal-like microstructure formed via phase separation between the Ni catalyst and the
resulting oxide supporter was observed to evolve via the low—temperature thermal decomposition of ANis. The
resulting Ni/Ce0, nanocomposite exhibited a superior catalytic activity of ~25% at 400 °C for NH; cracking.
The interlocking of Ni nanoparticles with the CeO, framework was attributed to the high catalytic activity.
A& : E-mail: mizoguchi. hiroshi@nims. go. jp

(#ES] AKFEOUFEEICMNERKFZX X VT & LT RIRT V=T I3 NEMTH D, KFEOHY HL
W2, T UE=T 457 (NHs) OSRKIGEE WS, Z OIS, & (1000°CLL ) 1&JE T CHEfT4 %,
Z OERCITITRBAL A LA TH VU | ARIREEMBEOB RN EEI TV D, BEEEE. P TH Ru 23 E VO il
EEZRTZ &N, BRIZmbonTWa, BfIFROEICR LT, MEEE sk zr~d, EBESRE d v
ROEF EA & AEME A2 H Y . Rudb- TE— 27 23, F0O Ru TX %2, 300°C TOEBRAEM:E
L 20% I E-TWVD, BIREEZEZBETH L. V4B Ru O TITRELZE L2\, £ 2 CTRIFIETIL.
ZOER T vy NORENHEND L SEREREE D DR D EREULEY NI (R = Y £7213m 1
¥HTHE) ICER L, TOELMT o A0S BICE Y, Ni filitEoiEttm E42 B Lz,

[EBRFE] LBEMEEWY 7, @RIEEZHNT, T-Z78RICL 0 ER LTz, Whiis, BULrt 4
1TV, 7T U =T st 2 5l U7z, BEE KA SER 2 AV T N R0 E B b E, ~A 71 —
A—H B L, B ROEIEEZFAN L=, H A7 2l kb0 AW S0 L. NHs A D2 R L
Too fMBEY R DX ¥ 7 7 Z U E-T 3 2l BR X #EHr (XRD), SEM, TEM, EDS, BET i, BiEELER &%
7=,

100 " I S

REEROESE] Ni &R (=Y, La, Ce) DEEX ZRHLR - bquiliprium conversion
o BEEY RNi - 2GR L, B2 T EERA
HRCEVILERJE #28 2 C, 7 =7 Sy iR fimigtiE v o
EVERREE 2T A L, MNis#EL (R =Y, Ce) DEFIT,
EIETEE T 2 & 2R U7, XRD I IX, ANis OKIE
BSEMEEI NV AR EERERT Z L AR
Bz, 2T, REFPTIRKIEBVLE T L2k,
500°C T 75-90% |\ M SRR & fifgsd L7, (Fig. 1) &
IRIEIZ L DB L=t . # 2 [FoiEtz2 R~ LT,
XRD JIEIZ ZAUIE, CeNisid, BVLERIZ XV Eb S,
Ce0y/Ni/NiO ~E BT 5, S HIT, NHs i H it i
PEVEPERERFIZ, NiO X N1 ~E @B S5, &EiHe 0 L
B G R LT AR L b R IE, SR LY 200 300 400 500
Bk & UYL L CHLER U C Ak L 7By T (C)
XU b Ni filERoh F ORI R Il S D Z & A R
L7=, TEM @£ L., Ni/CeOx 1XAE43HEL . 10 nm Fig. 1. Temperature dependance of conversion in
A — )L THRE G o T- P8GR 2 B0, Z O NH; decomposition over various Ni-based catalysts
FRRIZ L. EIEToO N R ORI E IZH S 4, at a weight hourly space velocity (WHSV) of
FIUH . Ni Pk & NH; <2 Hy 45+ OFH AAE T 2 228 100000 mLyisgear th'. ANis with oxidation treatment
FEZzTWBEEDNA, (solid line), reference Ni-based catalysts

prepared by the impregnation methods (dashed

line), and calculated thermodynamically

equivalent values (dashed line).

R + o L

o
=

5%Ni/Ce0,
5%Ni/YO, 5

NH, conversion (%)




