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Preparation of Manganese-Containing Master Alloy and Its Application in
Rare-Earth-Based Hydrogen Storage Alloys
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Abstract; Manganese-containing master alloy was prepared by vacuum induction melting. Effects of factors, such as
manganese source, Mn/Al mass ratio, preheating time, and refining time on the composition of the manganese-
containing master alloy were studied, and the influence of manganese-containing master alloys replacing the traditional
“Mn + Al” feed on the prepared manganese-containing AB-type rare-earth-based hydrogen storage alloy was also
discussed. The experimental results show that compared to manganese powder, manganese flakes as manganese source
can bring higher melting yield. Manganese-containing master alloys can be formed with different Mn/Al mass ratios. As
the preheating time is prolonged, the melting yield firstly increases and then decreases, and the optimal condition for
preheating is 10 minutes at a power of 4 kW. As the refining time increases, the melting yield decreases slightly, and the
optimal condition for refining is 1 minute at a power of 15 kW. The average melting yields of rare-earth-based hydrogen
storage alloy prepared with MnAINi alloy and MnAl alloy are increased by 0.37% and 0.78% respectively than that with
“Mn + Al” as raw material. The preparation of AB,-type rare-earth-based hydrogen storage alloy with
manganese-containing master alloy can optimize the yield, with the hydrogen storage performance not influenced. The
application of this method in practical industrial production brings good effect.

Key words: vacuum induction melting; rare-earth-based hydrogen storage alloy; master alloy; manganese; AB;-type

hydrogen storage alloy

R AR S HOU RAMA MR AL Ni SR PEGE, o, Co JUR W HE AB IS
AB VR LKA G & Co't) Mn'* AU AR B RIEH A4, ISR AB B E S 4 S A T

O WiRBH: 2025-04-20
ESTE . T4 R TR H (20203BBES3055) ;76 & iR 8 K30 H (RN (2023) 137 2) 5 V106 220 35 e 42 F A PR = R
X135 H (JXTC-25A-04)
TEE /I U (1981—) , B mRANIN, B TR, 5207 1] A il S AR L K28 F . E-mail : m13970040923@ 163.com
EEES . R (1998—) , B TLVEEM A, B, Bh B TR0 W5 75 10 S & TR DI L, E-mail : 1191528058@ qq.com



555 W

IRE, 5 - S5l P 18] B A 4 B AR i S P R R 171

PR 10% 8 Co, T, FH LAY R I BF I T
BT T xR A A U 4 1 A
TR T ECR, BOTRE B B, R A Y AB R
TAEE A B A LIS N T S SR AR AR R
TH R BAT RAFTERE AR % 25 & AREAR & iR
& ABHE LA S S EE A A, S
Mn &8I Co i R AR AB,BURG +ff 2 & Bk
A H SRS, 0 H Mo 09I P BRI S & & F B
SR NS SR AR EERE T L R AB 2R 1
i S 4B R P PR R A O OB < A 4
XS H S (1244 °C) , Rl st S5 el 72 b 5 TR TE
FEE B AORG 0 ik, S BUS R R &)@k
AR FREVEZESE 3 TS B R 1 AB B 6%
AR IX RN I N

D gk g b TR) AL, AR SR 5 A v T8 A AR
AB TR ik S 4 10 OB, BE 5T T 4 T Z S50k
TGRSR A 7S B i o [ B g = S W I
JE AR BRI 25 5 AB TR AR E S B, L]
#& MnAL/MnAINi FP{E]5 4 i, — 75 10 A 8RB e
Fr AR AR, D 4 R i, PRIERC DT VER s 70—
7 W P ) B ST BSR4 R AR R
L1 R ol 9o B Ol e T e e ] e O U
L AE AB TR Al S5 B i T T B A 4

1 SEsARHS ik

S FH R RS £ T A AR ER L R R
B B AR SRR T 99.5%

FH ZG-PT203 B RFFR ST 2 2 ke 1Y
JEp L, A& D SR &R . 28
R JERE ABTURR A A A 4 DL S A A 4 i D
DIJCH Al A2 BRAEVE R EORE, SR A ZG-10 T FL S
SRR ISR G 4. IMAJRENE R s Bas R 5,
FrEAIRE] 5 mPa J&7  JA S h AL I FE DD 4 kW 2%
T TR — i HsF T (8 e DAk 2 T R o ) AR ) 5 T A
SEERIE M B R GE, EARAE-0.02 MPa, Fifi J5 FF
IR 220 kW, JFORH 2 FAE AL S AR FF D)% 2 min, SR
JE PRI 14 kW RS HR— & I [ 5 K ok e B2 s it 4T
Det VR HJE WU B R i A AR E T BBORE A

fdi Ff] Horiba Ultima2 % ICP J5i - % S 1% AUk i
BAAFES N TT R A & X pert Power 7 X
SR AT SR AR A 4 (10 Y AL 8 ] 4SDWIN Al
PCT PSR A5 4 A S g ; i CT-3008 W -
SV3A T HL I 3 R G I 4 Y LAk S R e TE A
R 02 ¢ B4k 15 0.8 g I BIR A, HH

MK-60J %% FHLIE 20 MPa JE /7 FA#4% 3 min 311
W R, i A AR B U, 7E 6 mol/L & A LA
LAV bedh SR AL B A X L\ He/ HegO HL A 2 L
PR 4 25 R I 4 i LR A M RE

2 R 5iHE

2.1 AEFEBEFIE MnAl FEIEE

FRINZER R = R 2 ¥k B 5 Ak, BRIRIE
S AT BEXTB B R A B o A AR K ), BT Ik 4 31 4
HLR R FER A VE M B R, ZE TR 4 kW T A
10 min, 7ZETIR 15 kW TFHEHE 1 min, [& 2 £ 8 Mn/Al
Fiit Ll 4.78 , B EEARRIE A MR IR X & IR 1 52
M, 25 R K 1 s, AR 1 AR, 1 AR R A
MnAl F B A4 YR AT 1k 93.88% , 1 FH A4 9 st Wi %
HA 69.61% , 32 BT 5k BURL/N R T AR, 98 H5
I 5 ) S8 A HLE B 4

F1 AESFIESE MnAl HEE & EWER
Table 1 Experimental preparation of MnAl master alloys

with different Mn sources
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Fig.1 XRD patterns of MnAl master alloys prepared

with different Mn sources
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Fig.3 Effect of Mn/Al mass ratio on melting yield
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