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In—Situ TEM Observation for Reaction Mechanism in MgH, Hydrogen Storage Material

Akifumi Ono*, Shigehito Isobe, Yongming Wang, Naoyuki Hashimoto and Somei Ohnuki

Division of Materials Science and Engineering, Graduate School of Engineering, Hokkaido University, Sapporo 060-8628

In-situ observation of the catalytic action of MgH;—1 mol% Nb,O5 and MgH,—10 mol% Nb,O5 was carried out by using trans-
mission electron microscopy (TEM). In case of MgHs—1 mol%Nb,0O5, TEM analysis indicated that MgH, started to decompose
at 150°C and nano-size particle of Mg formed. However, Nb,O5 was not observed in the diffraction pattern and images. In case of
MgH,-10 mol% Nb,Os, high resolution images, FFT and IFFT, revealed that the decomposition of MgH, started with the contact
region in Nby,Os and Mg formed. The result suggested that the reaction of dehydration could proceed due to hydrogen diffusion to

the Mg-Nb,Os interface.
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1. & B

KFEDERFIH D 72 DI RF R E AT O DL ETDH
D, BERIFERFR & L TEEKRET A, WLKE, KR
MRN8 B 55, RERF M EHI B EA AW ALK E L DK
FeEmBEICHKT SN TELWY,. 73y 7 A Mg
3% BOKFEWRFAE (7.6 mass%) # T 5 7 ORTEA KO
SR YL THI/INTWAESY, Lal, MgliidAk#Es
L OBKFACD EHEEE 23BN E WS FIER B VD, F Offk
HEOV EDE L THIEED RIS % 5. Barkhordarian &
i, B LRt d T NbyOs 28 Mg Ok FEL I X OBk E
{EAEME I L TR ROy R A "3, LG L7269,
Hanada 53, R—I IV V7 EIC IV WL SDhDOERS
B, EBsEmY L MgH, OB G AFRL, ZOK
FRBEFEOHE A L7291, M Tk, 1mol% D NbyOs
%l & 3 5 MgH, i b N /oK E R AR 42 &
BHLMCINTWS. LaL, NbOs OfsfEH OFEH
Fhro Toigw. 2 TR T, | #mEE (TEM)
A TR EALRIRIC B &S0 MEER O (b A BZE L,
FRIBLAE F O FEM At L 7.

2. £ B K &

ATl 2 BEORKE ~ H /. MgH, ¥ K (Alfa

* JeimE Ak Bk (Graduate Student, Hokkaido University)

Aesar #1) 12 1 mol % @ NbyOs ¥ K (Sigma—Aldrich %4 :
Mesoporous pore size 2.2 nm) # ¥ L, 1.0 MPa OKEF
PAS T 20 REfEI R —LV I U v 7AW A fla L, S 3R B AR S0k
EBLL 7-. MgH, ¥ K (Alfa Aesar #1){Z 10 mol% @ Nb,
Os ¥ K (i LB 5e AT : particle size 1 pm) Z¥siNL,
Ar FHEKO7 O —TRy 7 ANTA ) TSRS
U, i st 2 RSB L /2.

Ar FHZ D7 0 —"T Ry 7 AN TIEE iR 2 < A
ynazyy FICHESE, kv xicty L, TEM
(JEOL-2010; 200 kV) # I\ T=E R 2 5 200°C £ CTHzL
TEIZE L 7o, [FEROTFIE T i B AUk} 72 8 v FE B B
# (HVEM, ARM-1300; 1250 kV) N CZE{E» 5 200C £ T
IEL, KBS O &5 RREIG Z OSB8I T7x - 7.
T/, Fa—T Ry 7 A OETHEEGENAZBH T 5
B, SRIOBE B < 7 OMBORV X % T 5 AFw 7Ny 7
ICANT Ar FERKEREF L 722 LETBMEICES L.

T — X fEMTICIE, IR T Gl L O R fRAE G A mk
77— T2 (FFT) &gl 7 — ) T4 (IFFT) 45 C &
ICL-> THEOLNE G, 21l XU RPN 72 @ 7 i
ATz,

3. EERRLIER

3.1 {KREMEHMDZO5EEE (200 kV)

9, @ EEE AN IR B B KR E RN D v
THRT L7z, Fig. 113, 150, 200°C 12 331 A KR filu
AR OMRE & L H TR RIE 2R+, ST, MgH,
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Fig. 1 Bright field images and diffraction pattern of 1 mol% sample at room temperature, 150°C and 200°C.

L MgO oEiFrALz s n/z. 150°C T, MgH, ICRE§
LEHFATEL %D, Mg IORRIAEFARBE L. 2D
L5 150°C [ & MgH, 2353 L C Mg 2SI L 7= 2
R T E /2. X 51T 200°C Tid, MgH, OEETIRIFIE
%L, Mg OEHHITNA U VT TH DD, ZORETIE
Bt nom U A XA CTHE LIRS, £z, HERGRLE
ETHREIYT > & NboOs (IR T E - 7z,

[ —kF CO—BOMMFERTIIDBEIETL THR T D
SRR FIC 2RI EBEL T b, Thidh MK
AL ThWAB I EaRL, SEOZERTEFL Tn5AH T EHHE
EINA. F£/z, Fig. 1 ORI/ X — 6% ED
MgO ABdH LN 5. T MgO ORERIL, MgH, D5tk
ISR L 7c Mg DERFISICERE 3 AHE5% Tt S iz, Nb,
05 & MgH, & ORBEMKIIC KD ER LA, LW —o0a]
BEMERHEZE SN DD, DREIGZ DL DITITHEE L Z T\
EEZOND. NbOs BHERTE o7/ &id, R"—b
YV LD R T s s, BTV TRAL T
W5 T EEIREL TWA,

RIS T DB EIRR (1250 k)

fiss 7 & MgH, & O RS A € 7 OVIICHREE§ 5 7=
DI AR C OB L MRt L /2.

Fig. 2 3ZRIC BT 5 mREMEROH T (a),
FFT % (b) 5 XU IFFT % (¢c) 7R d . BTRaORRE» 58
BB (a) O LBz MgH, TH 0, Ti#Bid Nb,Os TH 5.
FFT % (b) 13 (a) OPUA TR L 72 NbyOs 128 L T\ % MgH,
PoBILDTHAH. IFFT () 2 HABHICEE L /-5 O

3.2

MgH, 35 L T Mg PR L/ Ehbhrb. Ti(a)D
BRI Mg ThH D, NbyOs I8 L T % MgH, 235 1
L, BETH60nm O Mg B LTIz Ehbhr-7

Fig. 312 100°C IZ 51 % = P A R0 O B EF 5 (a),
FFT % (b), IFFT & (c) % LU 200°C 1T 334F 5 7 1 FE ol ft
ABOWHEEF (d), FFT & (e), IFFT @ %x7. (b)
() I=ER &R U HE > 5157 FFT & & IFFT (# CTd
D, BTFROMEIS Mg PERELILALTWA T EH8D
oo, INEIPRIC 351 B FET, IFFT % 5 C 75 » 7o 55 8,
(a) D FEHRTB TR L 72 Mg OFEIK b 2R & il L TIERRL ¢
W5, Zhig, B k- T MgH, 4 ST L T Mg
PDEELZDEEZONDS. (e) & (DITFER & FFEK» S
872 200°C © FFT 4 & IFFT £ Th 5. 100°C & FAEICIE
ETXTOFEED MgIZBELL TWA T EBbho/z. &
7=, INHIPHIC 317 A FRT, IFFT #8275 - 2658, (oD
BT CRLCESIC Mg OFIEA I HICIERL TWwWab.
INHORREN G, MgH, D5 f#id NbOs iICH L TV A
WA GAED, MBUCEE > T MgH, IS0 @A HEST L T
KT EPHLNIT -7, Tiebh, MgH, O 3 flul &
DR LRGN, TORMCKELIBEH TS LI X
0 BOGPRERET 5 C EDRS Nz, ZOfERIE, MgH, DR
RIS ER L RO REEEons. ok, TOERT
MgO A Sz o 72Did, R L 2B THEMEOE K
NOEBEZEEPRIFT, BILDHEITL b o7c/cdTh S EE
Zbns.
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Fig. 2 Bright field image (a), FFT (b) and IFFT (c¢) from 10 mol% sample at room temperature.

BT 0 DFHEL /2. F 72, SRR OS5 REE R

4. & B 2210, NbyOs IC$E L T\ 585 4 5 MgH, D4 f@h3 ik

0 Mg AR A & RIL 7. COfEND, MgH,

BRI B D 5 B K EEABESVRCIE, MgH, 05 OSRIIALEE X OBfREH» SBIB L, REICKESBE
13 150°C THAE D F /KT O Mg MBS 5 2T A LISk TRIBARkET 5 2 LamRL T 5.
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Fig. 3 Bright field image (a), FFT (b) and IFFT (c) from 10
IFFT (f) from 10 mol% sample heating at 200°C.
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