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Yz

2 HRE5E

21 ASWMKRERS
K 1 s N Mg-Al-M(M=0, V, Ti, Y) & 4 FF i Bk
50 h A SEM 1%, ME | AT EER], Frf &4r

CoBRIE Jo MBI R ST AR A5 ELARAR /N, AV 22 /N L

R%\‘\‘ Sorg) | "éi
&1

e

Mg-Al-M(M=0, V, Ti, Y)& &5 M EREE 50 h 5117 SEM 1%
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AHPEREE, Mg-Al && MRt £ 2 H Mg,Al, M
HEG WMV Tisl Y MEBREE S, JREE ARG
Yk, ARV, Ti sk Y MERFH, X ATREE H
TSN E R B A R A K AR A 2
IS, o2 Ve Tis Y 55 E %S Mg-Al &
SRR SHT, R Mg-AL-M(M=V, Ti, Y)@E#EKE
4. Mg-AI-M(M=0, V, Ti, V) A & WA )5, —u&4M

Fig.1 SEM images of Mg-Al-M(M=0, V, Ti, Y) alloys: (a) M=0; (b) M=V; (c) M=Ti; (d) M=Y
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Fig.2 XRD patterns of Mg-Al-M(M=0, V, Ti, Y) composites:
(a) As-milled; (b) Hydrogenation; (c) Dehydrogenation

Mg, -Aly, #A6 R MgH, F1 AL 2(b)). 24 Mg-Al &
SEAR, MgH, 5 Al 454 FIRAR Mg,Al (1L
2(c))o AR, MgsAly, FERAEE R TIN), FEn]
HR(HFER:
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Fig. 3 Hydrogenation(a) and dehydrogenation(b) curves of

samples with increasing temperature at 2 K/min
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SHRIMTESES, MR AR E IR KA
Ak, ANV FY S5, G0 i R R AR
K, EXRHVEY FRINGERS Mg-Al A& MR E
WA, EREEEFLE 3(0b), Mg-Al AE&MYILh
MERE R STTK, MR V. Ti LR Y 5 &8
(AR TR E 73 MBI E 497 531 F1 517K, RIHR
VL Ti LY 56885 FIRTa6 R A T Mg-Al
G MAIRTER E 7 P T 80. 46 F1 60 K, it
B V.Ti LY I RUEAR T Mg-Al & A0EHK
WA AR, R Mg-AL-V & &R IR aG i A
T B M B K o
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Fig. 4 Hydrogen(a) and dehydrogen(b) absorption kinetics for

Mg-Al-M(M=0, V, Ti, Y) composites at 573 K

Mg-Al &4 1K, TN Ti J5 & SRR it 24
I Mg-Al EE&MEH/N . X5 3(a)Tn 2 R
. BHIHBIR V BLY BEA RERm Mg-Al &<ei kT
WA [FI, A o) i bl an, s nad
BEwlm V. Ti 80 Y Ja&eRHR B i &R A
Mg-Al Ge&MEHIELR, B REESRITER V.
Ti 80 Y JG#BREIE S Mg-Al &M BN EIES, FF
MRBH V JEEEME IR R 5 m ROR R
. XA ES, BT V5 H 884
VH,, £V 5 H, S G HIKENERTS, HIR MBS
UKL AR Mg-Al &M A MEREERE, VH, 1
i B A 55 MgH, AL, BRIt 4 Fros, 7
V ) Mg-Al &4 Tt RAF IRIRCES )5 PR - X
5 IWAKURA S5 45 10 AH A, B VAT BABEA
MgH, L H A E, AT EAE I MgH, R &
HA AR A A RE -

BTNV JG Mg-Al & i i B A BT RO
eeRe, Bk, BRI V &SRR
Mg, HEBRANFTBR V GG SRR
WA PERE . Bl S(a)Fianh Mg-Al-V &E& M EHERE N
523. 573 A1 623 K WA M2k, W& S(a)mT %1, B
EWERER TS, S BARh E0E  th Z R 28
K, BeWEER R AR EE WA, R 71is
HE, WM, oTITRAERARBK, 5T
HAMRES . XURSUNBEERZ S, &
MBI EE TR A R RN, BB A4
REJuaGsR, SUR Ty BRI [N, O TR
B R R 5 & e bR IR S R o A A
B, SEIR B P Mg-ALLV B &M R NI TR,
FF Johnson-Mehl-Avrami(JMA) 75 5 H WK &5 71 2
HAERATRER, Q)R
In[-In(l-a)]=nlnk+nlnt 2)

K a BAFEESEG naN IMA HFER Avrami
FREL ¢ SR RSIEF ] s ke IR EE S T B AR AH AR 5 4
WRIEE 5B V FE8MEHE 523, 573 #1623 K
RS2 6 B, 224 In[—1In(1— )] A Inz (25 R #HZE T B
5(b). W1 5(b)Fw, B—NMRENN—KEHL, B
LR N, TEYHL RN nink o AR BT
HHAREER 7 AR AP P /N B AT B0 R A S 0
ks 4 Mg-Al-V & G 1ER S FE KR W iE 1k 5E v] H
Arrhenius /7 FEREATTHE

k = Aexp[E, /(RT)] (3)

A A AIRATR T E VRIS RE: R ABERS
RH $0(8.31 J/(mol-K)); T NiRFE. Mg-Al-V & &M K
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Fig. 5 Hydrogen absorption curves of Mg-Al-V composite at
different temperatures(a) and plots of In[-In(1-)] vs Int¢

for hydrogen absorption(b)

FERER TR Ink -7 KR ML WE 6 Fir, IRHEE 6
AR, XK R MBLA (R )IEE] 0.948, K5I
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K 7(@)fa AL 10 K/min (TR N5
Mg-Al-M(M=0, V, Ti, Y) & &M RIS DTA #h£k.
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TE ot S0 S R R0 B A o 0, 3 1 A 0 4 S ke
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Fig. 6 Hydrogen absorption plots of Ink vs 77! of

Mg-Al-V alloy composite
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Fig. 7 DTA curves for Mg-Al-M(M=0, V, Ti, Y) composites
of 10 K/min(a) and Kissinger plot(b)
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PR T 6.61 145 F12.6K, UilBA V. TiLLLY 5
HREAK T &S R E A R NI IR B . W EL T,
DTA 128 A A T P 6T 7 (14 2 i S 246 s PR Ui B o
AR, Mg-Al & & AE B = IR~ A BePRg I &5 i,
MEEBEE L S8 V. Ti 80 Y BN, A e
PG, XPTREZVE T kb V. Ti LK Y 57 [
T MgH, fbfg T A AR gt fase MK, X
2E 340 5 PENG 25 Hoc RN BESE & S 1k g
SRS EE AT . FRAlE Mg-Al &8 A V. Ti
Y JG, ERELEAF TS AR ER ST,
HAEM E AT T, SR FAE/ANRLAA Y 1] S8 s
RARRL, ¥ HOLAR P e Ry Bs 2 B8, i $
T EA R R . FIRT, Mg-Al-M(M=0, V,
Ti, Y) & < A 7 S5 B2 4 ILPE 710~740 K 2 [H],
X —SLIR 2 R 5 Me-Al oA B Mg, Al A R K
BAE 730 K AR, DRI AT REAE TR Mg,Al, 1
A (R AH AR 78 FA BT S

N T B PRI IR Me-Al & &4
EHig BRI, 43 AL 5. 104 15 Al 20 K/min (¥
THEHE R X Mg-AI-M(M=0, V, Ti, Y)& & RS
BEAT N, 44 Kissinger 77 & #i 2k i & 7(b) s,
SRIG IR Kissinger 7772 M2k 1) 211 5 & S A LI
SRR R S b AER

mé%:méi_ﬂj_ (4)
T E. RT

i 1

X goRTEEMBGER, T, ALEIEE PR RN B,
ZAF T ERTEE R, B DTA(ZE#YE#E DSC(ER
FARE F ) I 2 PRt B I A IR FE . B R MGG RE -
HE 7(0)ar A, X 4 LRI A (R Bk E
0.972. 0.982. 0.998 1 0.972, HFHlE Mg-Al &84
BHRER N IR MELRE Y 175.1k0/mol, 544 V. Ti
LK Y Ja& SRR RN RIS RE A 175.1
kJ/mol 43 | P E] 134.61 134.9 A1 131.4kJ/mol, EP¥s
I 4 8 TTER IR A RS EUR N IR RS AL BE
AT 40.5. 40.1 F143.7 kJ/mol. AR, #InidiE
& @ ITCEA T K Mg-Al & SRR IELRE,
M RT3 Mg-Al & S E A L 53 i o 8
AR T HE SN ECE G &R M &SN TR 2
ik — MR ESL2EE, REAL2EERE, 648
i mitatee, GEMEAN RN, A& mER
FERR R . IX UL, TR IE & 8 e R M EAER R,
Mg-Al & & AR T I3 B 22 R K, X 5 MEL 3(b)
T 4(0) MW 2 45 R —FL

3 Z5ip

1) W Ve Ti UK Y A Mg-Al & <8R 4]
BICEIREE 2 HIBEIK T 804 46 A1 60 K, iHIidyE 4
J& Vo Ti LY FREEICT Mg-Al & & MyIiaiER
FE, FEAE VA Mg-Al A S5 i 1 16 UL PR
PN

2) ISR V. Ti 80 Y JEA &M RIBE
2 R AL Mg-Al 4K, WIS I &8 o xR
V. Ti 80 Y JEREH R Mg-Al & &ARHE S 12
PERE.

3) Vo Ti LU Y IR IIAE Mg-Al & &R i E R
MUEAETEEE 7 HIBEIR T 6.64 145 F1 2.6 K, HAE(E
Mg-Al & < PRI BUR SR IR 2 LT A6 B8 43 ) A T
40.5. 40.1 1 43.7 kJ/mol, 4R, TELEILE V.
Ti LU Y BEA s Mg-Al &4 1A ttae.
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Influences of transition elements(V, Ti, Y) on
hydrogen storage property of Mg-Al alloy

HUANG Xian-tun', QING Pei-lin', QIN Chang-sheng', XIE Zheng-zhuan?

(1. Department of Materials Science and Engineering, Baise College, Baise 533000, China;
2. College of Physical Science and Technology, Guangxi University, Nanning 530004, China)

Abstract: The Mg-Al alloy was prepared by means of mechanical alloying combined with heat treatment, and the
influences of transition elements(V, Ti, Y) on the hydrogen storage property of Mg-Al alloy were characterized by X-ray
diffractometry(XRD), scanning electron microscopy(SEM) and hydrogenation/dehydrogenation testing. The results show
that the alloy is mainly composed of Mg;;Al;, and the hydrogenated products for Mg;;Al;, alloy are MgH, and Al. The
integrated hydrogen storage performance for the Mg-Al alloy is improved obviously with the catalytic action of the
transition metal(V, Ti, Y). For example, the initial desorption temperatures for Mg-Al-M(V, Ti, Y) alloy are 80, 46 and 60
K lower than that of Mg-Al alloy (577 K). In addition, with the addition of the transition elements(V, Ti, Y), the apparent
activation energy for the Mg-Al alloy (328.9 kJ/mol) decreases to 260.3, 188.1 and 289.4 kJ/mol, respectively. These
results further demonstrate that the addition of transition metal(V, Ti, Y) is benefit to improve the hydrogen storage
performance of Mg-Al alloy.

Key words: Mg-Al alloy; mechanical alloying; transition element; hydrogen storage property
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