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Hydrogen storage properties of
tetragonal nanocrystalline Mg,- . Ti, Niy. sCry. > alloy
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(Department of Materials Science and Engineering,
Zhejiang University, Hangzhou 310027, China)

Abstract: Nanocrystalline Mg,_ . Ti,Nig gCro o(x= 0.05, 0.10, 0.15, 0.20) alloys were prepared by solidsintering at 773 K
for 4 h and subsequent ball milling. The asmilled alloys show good activation properties and hydrogen absorption kinetics. The
nanocrystalline alloys finish more than 75% (mass fraction) of full hydrogen storage capacity in 2 min at 393 K under hydrogen
pressure of 4.0 MPa, and the maximum absorbed hydrogen content of nanocrystalline Mg; osTig ¢sNig. gCrq, 5 alloy reaches 3. 35% .
The nanocrystalline alloys desorb H; at 493 K and under pressure of 0. 1 MPa rapidly. Mg gyT'i 20Nig. §Crg, 5 alloy desorbs 2. 17%
H, in 18 min at 493 K. In addition, the absorption kinetic of the nanocrystalline alloys is good at low temperatures. The full hy-
drogen storage of nanocrystalline Mg gsT1iy 15Nig gCrg 2 alloy reaches 2. 08% at 353 K. XRD analysis shows that the partial substi-
tution of Ti for Mg results in the formation of Mg,NiNi complex phase and precipitation single Mg and TiNi phase after milling,

which improve mainly the absorption/ desorption kinetics properties.
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0.15, 0.20) FC K, fRHEBKEE 0.5 h RS . 1R
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Bilde NEREEGE, 76 Ar SRS T ERE #1595 A
HERAK . ALK QM-4F BT B XERENL, A
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Fig. 1 XRD patterns of Mg,_ ,Ti,Nig sCro.2
alloys before ball milling
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Fig.2 XRD patterns of Mg,- ,Ti,Nig sCro. 2
alloys after ball milling for 40 h
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Fig. 3 XRD patterns of Mgz_ 1. Nig gCro. 2
alloys after ball milling for 80 h
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Table 1 Average crystalline size of
Mg, , Ti,Nip, sCro,» alloys after

mechanical milling for different time (mm)
Milling  Mgi.osTio. o5  MgioTio. 1 Mgi.ssTio.1ss  Mgi. golio. o0
time/ h Ni()_ gCI‘()_ 2 Ni()_ gCI‘()_ 2 Ni()_ gCr()_ 2 Nio_ gCI‘o_ 2

40 38.8 36.4 37.8 21.6
80 20.8 18.4 8.9 13.3

2.2 fEEERES T

K4 BB 4SS 1 IREEI G 46 393 K
INEIRES) e . NEHR T LUEH, 64
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Fig. 4 Hydrogen absorption kinetics curves of
Mgs- ,Ti,Nig. sCro. 2 alloys

at 393 K and initial hydrogen
pressure of 4. 0 MPa
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Fig. 5 Hydrogen absorption kinetics curves of
Mg, ,Ti.Nig. sCro, 2 alloys at 353 K

and initial hydrogen pressure of 4. 0 MPa
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Fig. 6 Hydrogen desorption kinetics curves of
Mgz_ leleo gCro_z alloy at 493 K
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) BREASERKRIN, a8 393K, 4.0
MPa 51 T R R 4 B35 A 1 se AR & 3) ) 5
g, 2 min PN F AT DL 5E BRI A &2 1 75% LA Lk,
Mg osTio, 0sNio, s Cro, 2 B¢ N W & = Al ik 2 3. 35%, W&
S ERE T H RGN . WA, &E&RF R
MR IR IR S M B, 353 K I Mgy, gsTio. 15Nio, gCro, o T K
WA EAIEE] 2.08% . Ti FIIIAAE R T & & ME )
I VERE AR, 7E 493 K, 0.1 MPa &1FF, &4
AT PLid A, Mgy s0Tio. 20Nio, s Cro, 2 7E 18 min P 3l
SRR E AR, RINEE AR 2.17% .

2) MTiNiCr WUt & &K G, &8 PR aRR

SIEBIGKR S, EBAFLE MgoNi 5 Ni BiAH, Bhohide
FEAERLE ) Mg 5 TiNi, TiNi M98 B A E & 4,
X a B ENEREE — & FMEAIER . 735, A
RLA A DL S BR B Tk R 5] ON 1) K it T R it A
MAAAE, AR R A EER T —E M e E
H.
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