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Effect of Li doping on phase structures and electrochemical
properties of rare earth-based ABs hydrogen storage alloy
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Abstract: A series of ABs rare eartlr based hydrogen storage alloy with Li doping were prepared by powder sinte-
ring, the effects of Li doping on the phase structures and electrochemical properties of M1Nis. ss M no. 40 Alo. 30 Coo.70 Lix
hydrogen storage alloy were investigated. The results show that the crystal lattice parameters (¢, ¢/a) and crystal
lattice volume (V) enlarge with the increase amount of Li doping. The discharge capabilities of the alloy is improved
with minor amounts of Li doping(x <0.2), 0.2C discharge capabilities of MINis. ss M no. 4 Alo. 30 Coo.70 Lio. 20 is 273. 53
mA * h/g. The high rate capability of the alloy is improved with Li doping. When x is 0.2 70.3, maximate high-
rate discharging capability of the alloy can be obtained. The cycling life of the alloy is improved with the increase of
Li doping, the rate of capacity after 200 cycles to Cuna of M1Nis ssMno.40 Alo. 30 Coo. 70 Lio.20 is 86.2% , but the cycling

properties reduce when amounts of Li doping is more than 0. 50.
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1.1 BRRELEH&ES LICESA

T SR TP R N AP FIUGR 4 JE S A 8 MINGs 55
Mno.40Alo.30 Coo.70, R )5 # 48 Li %\5'{( afi i K F
99. 9% ) FIFH i 1 ) e S < W 4 LU ) VR 5 ok 1)
%), 1E 49 MPa [& ) MR &8 K ISl B4R 18
mm . JEFEHR 20 mm FPRARER, # ER I KRB
HLREAP R, RGP A P TR BRSS, & T
6 P Z & 4 MINis ss Mno.ao Alo.so Coo.70 Lix (2 4
0.05.0.10.0.20.0.30.0.50 F11.00) .
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K MRS TR 05 & bt B8 BORLE /T 75 Bm
IR, H X ST s (258 D/ Max 2550 VB*
18 kW) BT A SAH G 1 e Sl k& S B i, IR
i Cu Ko 5&5F, M= 0.154 056 nm, & &k 40 kV,
BR300 mA, DLEZETT ACRAE, HREER
4(°)/min .,

1.3 HLARHI A8 A Ak A vk e

W ESmBEEN I 2 1 WRRILESY
A, IIAN 1mL 2% R LM PTFE) Fl, ik
WS EHATE 2h . REL 0. 2 g HlEF A & 4R
a9, CMEMESERAR, 7ER AL EERER
H10mm « JBEH 1 mm H WA . B4R 2 AE
RAF I S 2% LX-PCBT-128D-A 7 Ha iy £ 55 ¥l
A, KA IO = AR SR d kit R, Sk
A EEERA, EWRARA S EW RS
Ni(OH)»/NiOOH Hit}, Hif## A 6 mol/L KOH
W, MR R 25 C.

FHHE A 1) BE AR 300 mA/g
FEHL 2 h; 60 mA/ g JAHL, JRCHEZE 1.0V (B
mH R, DURE); 2) @A scarEaedhk: 1C K
HLERERH 300 mA/g 78HL 1.5 h, 300 mA/ g JAHL
20.9V; 2C HHEMBERH 300 mA/g 7HL 1.5 h,
600 mA/g IHLZE 0.8 V; 3.5 F 10C Pk 514
DAL 3) FEARAE A AR E K 300 mA/g 7
Hi 1 h, 300mA/g iHEZE 0.9V, I 200 K.
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Fig.1 XRD patterns of initial
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hydrogen storage alloys
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Fig.3 Crystal structure of LaNis
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Table 1 Distance of crystal plane and diffraction angle of hydrogen storage alloys with

different amounts of Li doping

Initial hydrogen

M INi3. 55 M no. 40 A lo. 30~

MINi3.ssMno.s0Alo.30-  MINi3. 55 M no.40Alo. 30-

LaNi
Crystal anw storage alloy Coo.70Lio. 1 Coo.70Lio. 3 Coo.70Lio. s
plane index o o °

d/nm 20/ (%) d/nm 20/ (%) d/ nm 20/ (°) d/nm 20/ (°) d/ nm 20/ (°)
101 0.29365 30.414 0.29566  30.203 0.296 65  30. 101 0.296 63  30.101 0.296 84  30. 080
110 0.25062  35.798 0.25086  35.764 0.25144  35.679 0.25143  35.681 0.25157  35.660
200 0.21705 41.573 0.218 54 41.276 0.21771 41. 441 0.217 62 41. 460 0.21791 41. 401
111 0.21219 42.571 0.213 25 42.350 0.213 58 42. 280 0.213 39 42.320 0.213 67 42.261
002 0.199 36 45. 457 0.202 17 44.791 0.202 49 44.717 0.202 14 44.799 0.202 31 44.760

F2 AFLi BREEEASENS SIS &R AR
Table 2 Crystal lattice parameters and volume of hydrogen storage alloys with

different amounts of Li doping

Hydrogen storage alloy al/ nm ¢/ nm V/nm? c/a
LaNis 0.5012 0.3987 0.086 736 0.795
Initial hydrogen storage alloy 0.5029 0.4003 0.087 676 0. 7960
MINi3. 55 M no. 40 Alo. 30 Coo. 70 Lio. 1 0.5029 0.4004 0.087 703 0.7961
MINi3. 55 M no.40 Alo. 30 Coo. 70 Lio. 3 0.502 8 0.4005 0.087 711 0.7965
MINi3. 55 M no.40 Alo.30Coo. 70 Lio. 5 0.5032 0.4009 0.087 936 0.7965
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Fig.4 Effect of Li doping on 0. 2C capacity of
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hydrogen storage alloys
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Fig. 5 Effect of Li doping on high power
performance of MINis ssM no.40 A lo.30Coo.70 Lis

hydrogen storage alloys
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