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Fig. 6 Charge-discharge activation curves (a) and cyclic stability (b) curves of annealed alloys

380

360

340

320

300

Discharge capacity/(mA+h-g™")

280 ! 1 1 1 1
0

20 40 60 80 100

Cycle number, n

7 B KGR AEIAAGE I ih 28 A Tafel J5 fb A4 Hh 22

s (b)

-2

<

= 5 1—1173K
= 2—1999K
| 3—1253K
al 4 4—1273K
5——1298K
6——1323K
7—1373K

-5 1 L 1 1 1 L
-0.95 -0.94 -0.93 -0.92 -0.91 -0.90 -0.89 —0.88
Potential (vs Hg/HgO)/V

Fig. 7 Cycling stability curves (a) and Tafel polarization curves (b) of annealed alloys electrode



H3REH3IN

FHEN, % La-Y-Ni & AB BB K& SRS AT R A 1R 795

F1 La,,Y,Ni, ,Mng (Al B KE SR BT ER

Table 1  Electrochemical properties of La, ,Y (Ni, ,Mn, , Al , annealed alloy electrodes

Temperature/  Activation Col S0/ Nurp.900 Jo/ D/ Peor! Joo
K number (mA-h-g™ % % (mA-g™") (1070 cm?-s™) v (mA -cm™)
1173 5 375.4 84.0 63.1 212.4 3.84 -0.921 4.986
1223 5 380.6 87.7 64.7 158.8 4.38 -0.915 4.575
1253 6 385.1 88.2 69.2 120.6 4.93 -0.915 4..067
1273 6 386.6 90.1 75.7 138.8 5.26 -0.909 3.612
1298 7 384.7 88.3 48.5 191.7 3.77 -0.914 3.833
1323 7 377.5 88.6 429 213.2 3.47 -0.916 3.873
1373 7 372.8 89.3 43.6 220.0 3.36 -0.915 3.761
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Phase structure and electrochemical properties of
La-Y-Ni-based A;B,,-type annealed alloys

LI Jun-peng', DENG An-giang', YANG Yang', PAN Fu-jian', ZHANG Hai-min', LUO Yong-chun':?

(1. School of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China;
2. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The effect of annealing temperature (1173 — 1373 K) on the phase structure and electrochemical
performance of new A;B,, type hydrogen storage alloy La,,Y, (Ni, ;,Mn, ;;Al;, was systematically investigated.
The results show that the content of the main phase AB,, (3R-Ce,Co,,+2H-Pr,Co,,) -phase increases with the
increase of annealing temperature, of which the 3R-Ce,Co,, phase abundance is the highest (57%, mass fraction) at
1273 K, and further increasing the annealing temperature will help the alloy form 2H-Pr,Co,, type phase. The unit
cell parameters a, ¢ and unit cell volume V' of the 3R-Ce,Co,, and 2H-Pr,Co,, type phases all gradually increase
with the increase of annealing temperature, but the unit cell parameters and volume decrease after annealing at
1373 K. With the increase of annealing temperature, the desorption plateau of the electrochemical P-C isotherms
increases. The electrochemical analysis show that increasing the abundance of Ce,Co,, type phase is beneficial to
improve the discharge capacity, rate performance and cycle stability of the alloy electrodes. When the annealing
temperature is 1273 K, the electrochemical properties of the alloy electrode are the best, the maximum discharge
capacity reaches 386.6 mA -h/g (60 mA/g), the high-rate discharge ability at current density of 900 mA/g (HRD,)
is 76.7%, and the capacity retention after 100 cycles (S,,,) is 90.1% (300 mA/g). The diffusion of hydrogen atoms
in the alloy body is control step that affects the high-rate discharge performance and dynamic reaction of the alloy
electrodes.

Key words: NiMH battery; La-Y-Ni hydrogen storage alloy; heat treatment; microstructure; electrochemical

property
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