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Table 1 Enterprise that produce hydrogen storage alloy powders

Number Manufacturers Annual production capacity/t
1 Xiamen Tungsten Co., Ltd. (XTC) 4500
2 Sihui Doublewin Industrial Co., Ltd. 4000
3 Anshan Xinpu New Material Co., Lid. 3000
4 Jiangxi Tungsten Holding Group Co., Lid. 2000
5 Inner Mongolia Rare Earth Ovonic Metal Hydride Co.Ltd 1500
6 Weishan Steel Rare Earth Materials Co., Ltd. 1500
7 Baotou Sander Battery Material Co., Ltd. 1200
8 Gansu Rare Earth Co., Ltd. 1000
9 Ningbo Shenjiang Technology Co., Ltd. 800

10 Zhongshan Tianjiao Rare Earth Materials Co., Ltd. 500
Total — 20000

PR MO - RGBT A A

TE HASSEBU R A A 7=, o [ 1 B S i B e 22



514

W FI9RAE A b R AE RS S L BUR BRI R BT 151

WA R, F R A ER SR 5k
J& A FAE D N 8] 9 B s 5 5 18], A
KAL) NTT W) 3 T8 G 0T Ji < Jm S AL W) B LA
BRI P AR TS AR, B AR LaNi B
U R TR AR R M T A B A 1 A,
HAA B SR, 2 DB R T A A B O B
M T e RRUE TR IR ORIERR SR U 4
TAEE R AR RS TR WS R IRAE T, Rl 2
BREUR A B 1 R A T A R B R T A
(IS S T e SR s AT e =R e )
Tt B RLIORE LI 55 22 T T Bk AR, (HOR TR ST A
TR RGN R G SF A 5 A xR, 20
HEZ2 90 AFAURI, Bl i b B R H £ iU, I fe B
FE HATHR TR G 3h 5% (HEV) , HATRDE AL
) HEV RZR AR A b HoR . H AT, 2ERE A
HLt 709% DL EAE AR b E E OO Bk et
T S HL AR A 7 L

2 WMERMEAASLMBEA B ML
T A B 12 B 5 R o TR e

2.1 TFEREBH

s T B E A A ER 20 T4 60 4EAR R K LAY
BAPEL, T T 80 ARAR BT 1h L 2 o I AE 43 8
ey -85t (5 AR R &) 1. AB; BUEE A
SRR LI AL E S A, iR A
(& B FHECR C 2 A0 Y i, B AB, B E &
G T2 58— CaCuy BIZEHAGBR I, 7 AR B 1)
fits EUME BB O 20 12300 FHO 8, ARk P S0 0T 1 4
et ks Al H AT E E LR A R AB, T
A A MERe T, R AL E, 1 H R 1 %k
el DA hEE N RS SN E B
20000 i i 17 3 X5 # + 2t AA 4 0 R R SR T
THAE 8000 Wi Z= A7, F= B C 7™ HH L ), #EN I LaNig
TG A BRI, Al AR, Wk, &
JRERTHARA SR, HH I3 145 A 26 72 il 1 77 i b
FELIMN S S5 4 B e

PRAHMAT I WAFTE R LR R, R BRI

P b A 7 il A S A v A T R H A R
AP 7= RSN K H A, 2011 4R E P EAT — B
PR R U AR PR 194 52, o AR 144 K
W 14 ¢ 16 % WM 3 K%, %k 1E, 2H
194 Z Al A 61 T A% 3000 DL B RA 10 K, &
5%, WUER Wi, ZEMG | Lo Wt | Bl 0 A N B R AR
1000 ALL 1 3000 ALRAF Ak 41 52, i 21%; A Bt
1000 ALAF,200 ALAF 80 %, 5 40% ;200 ALLF
68 X, i 35%., Al LA, 2808 S Al
Ak, BE4: Iy S, PUAS RE ) 22, B Z e T
i H A B SRR R e, 8 T 97 3 ) B AR Al
v, ZRCT T T NTF TR, 72 0 0 sk
22, T W L A /N L Sy 32 H AR S
MFRE Z | B 0 JERORLZ O 55, T 35 807 A
XHREL, 5ZAHR, B ACER S0 Al 1 77 i DA K
HI R 32, A TR A m AR A R T . 2014
A Bk AU = B P 70% DL _E A E
() AEFEPE A BE A X 285 v 1) KRR (it 7T 3%, H
AW GG T AR ZEIRE, A0, TR
hl R B AT Y e e TR 25 2P 4R
PRIRRY L 23 W) 2% 28 HF F 23 ) FHT )
SERRARE A BRI I A ™ 4l 28 R i ) R iR
5 LA
2.2 BRBEREEIWN

I E R R it S 4 VR S H T B
KA A, B EE2R - R A G SR En
FILA TR 7 N E= I (BB %7 N ey el | 4 ES D ¢ S )
P R 250 BN LA 4 T TR U 80HE it e 3
[ri] £ 2 o I - R i S 4 R P Tt 7l
B,

2.2.1 Wk B FHEAH R A A 4

o HAT ARG + R A SRS
R, Tt & B AR CaCuy B SR 25 1S
AR + R A A B — > B S 5 1
H 2005 LAk, A, B, BUGE G4 IR IS T %
WE AR, BRI R AT ABS AT AB, fEE A
SZBFSMER A4, AB, BE G & A



3¢

152 i

+ 539 &

HEPRZER , 516 50 ABy B4 S M L4540 T i &2 2%,
TR ZOR T H e B TEGF 1 H R
PEREFH = AR S i, R N A — e X i
BRMEEME RS I, A,B, B A
G0 A FEE R LR MBETR AN, B M — %
Dt A R R A — M RE-Mg-Ni, fix
P 2072 28 B A 4 7= b Ak g 1 32 B0 106 3 75 iy
7]/, {HL R B A BIF ST R A 3 2ot e 3R R AR N AR Ak B
TR, B A M U T R A A 25 X — R
SR, A 4 2 A0 TF I 10 A A F 45T
St Y A i R RIS I I BRSO T
IR ST K B, Co JUZR MU N XT Bk 3 La-Mg-Ni Ji&
A,B, BUEE S A M AL A R A 0, TR Co
JUE M AB, BUH A A 4 e KA & ] DLk 3
410 mAh/g™™ | BR T IR Co LASK, R H Fe AR
45 Ni %] La-Mg-Ni JE5 4 Mg ™= AL F 250
{ESE LRI 2%, W5 Fe & w3, &4
AR P S5 R R, i B AT B A i 2 S 1 S R
P SO, WA SRR ST AR, R A AR X
Lag sMgy s Ni (x=3.0~3.5) B R HA LT
RO A A AR 2R BB b NG
WA e, ERT, B A, B, BUE R A i el L
(g —Fh 77 3 Nd #4388 La ' (0 i T Nd 5k
B A B B, T LS 22 SR FH ARSI B Y Sm B AR
T Nd, MWROWAHZE A, Nd L E BRI 74
&t Ce,Ni, B &, 5 & N TR 22 a3 A
Mek s T A2 liEsHa

E i — 2 U A P A B A ] RE-
Mg-Ni REEA G4, OB T HEEWIERE, Wk
AR BB A BR 2 B AE A R & T2 A
G, O AE IR R A A TR B A BR A
AR HATE N B A B e AR A G &4 H,
W E T IR/ NRBE P22 A 49T R B B
H TR 3R ALB, B S A& & A K
SR 148 Nd, SECLPE A H ™ F R, M
PAIE N T oK . TEX AT 50T, ) &30 T
Yt U R & —FrEfe 5 A,B, B & 44

AT A BRI A o TR R TR, R
FHRRA <6 J B A B bt 5 4 o 2 T 2502 ik H A
s, tesh, A BRI A,B, Bl A&
SAER SRR IE AR SBR R
SETE T B MR S A R R E R BE TR (8
PRI M LLORAIE AT 2 2, I b 75 01 &
B TR

2.2.2 FIEERRMEARIAR R A BEA Tl e Rk

K&

BR T OT A 8 2B i ASN, Al REFEA T
oAb Y BA B A JEE AN S A BIL ) A 2 G E L o LA A
TR R = 2 il S < R SR I AT A s o A 1A
AL, ARIEXS T i Rl 26 AT R
AR AE R B AR, AR LR R ANE
AR TR 5 5, i BBk B W35 i 2254
fi o AT R B A AR E R] DL o [
FEIRBIACC &, 32 s A AR, AR N R
LRI AR PO AT B RS E AR HTT
N, Fi b RAEE A GBS R BRI
WAEZ AR, JE I B S M 7B BE TR 4 U S )
WY i F i S5 4 PR S HL M R ROk AT B
IR, (B, SOk H AT RIS A — B
180G T - Z 0l 0 4 IR S ol 8 7 M A A
PRZ DRI A AGA 7l P S B8 T 40 B 1) A £
B R AT T /N L i R AR R i S B bR, T
AL EE ;% 7 LA/l o 3 R A 2 {H R
BUN BRI RE S 22 % P [l R B i HL 2%
P REERE G  T AR KBS SR, XA
DA 1 A7l A A AR 1 o R 1
FEA Y EBRSEA Sy, bR B S IE AR L
FAfE G Bl R AR S AL AU, A 77 KB H AR
HHECIE AT AR R B 22 B, 45 /)N 3 b 22 B, B0 5 2
AARAEREE TR AR, A ZMAT L AR BE AT R
AL, B A A RS A VB PR e S R i 1
SR b R L R . B L
PB4 AR A Ml R S AR 7 Al
WUREEB AR, D IA) K i, 3l o A 2



W FI9RAE A b R AE RS S L BUR BRI R BT 153

B AP AT SE B A R UL bR HEAL R RAESE,
DAIH oAy 5 il A S0 A i SR R BR SR Yt AT ol
fEFE TR R Y

3 ML AMBAASAEEE ATV
PR 2 By A 2

3.1 RERERRZRBRMERERER

N T IR AR T R S A A TR S A AT
= i A B JRIRAN ST FI T 5Bk iy AR R LAY
UK, LU PAR £ 58 36 RO AR AL IR 2R . 2008 4 5
H 13 HEZ b2 53 2 B XAty 1T (2
PRIFELHE AR Z2 1 S AR TARAL) . 2008 4F 7 H
29 HE| 31 H, EMARE MG S TR

AL AT T ER S BE T TARA AR TAEM
R FFRIEAR TR AR S A R S AR o
PRZAMEZR , TARL TR R R ILAR NGl S & & 0
PSR RE 2~ 3 Bl7= dh bR A 3 ~ 5 ASAHSCHERERS
M7 EARE , FEEALE G R A ) - A b R ]
Wt AB; BUEE A ah) (A S EnE-4
EAFIRLZR (PCT) BT ) ¢4 Jm A - e
ST S0 G TR bA e L A 27 0 B 75 i i X
Jiik) o VR, AP I bR o © 28 UR] 58 ik 751 &
s, (iJm S ALY - B R O = A
P A a7 ) B 2 b+ =Tl ik
AH Bk B R AB, B A A A FIER A
AR SRR B DL W3 2,

F2 HLIFEABSEBESASMESHBMNEXIREZRERER
Table 2 Standards of RE-base AB, type hydrogen storage alloy and MH-Ni batteries

Category Standard name

Standard number Implementation date

RE-base ABj hydrogen storage powder used in negative electrodes of nickel-

metal hydride batteries

Method for measuring the discharge capacity of the hydrogen storage alloys used

Standards of hydrogen as the negative electrode of the metal hydride-nickel battery

storage alloy

trodes of nickel-metal hydride batteries

RE-Mg-Ni-base superlattice hydrogen storage powder used in negative elec-

Method for measuring pressure-composition isotherms of RE-based ABj hydro-

gen storage alloys

Cycle life requirements and test methods for traction battery of electric vehicle GB/T 31484-2015

Safety requirements and test methods for traction battery of electric vehicle

Electrical performance requirements and test methods for traction battery of e-

Standards of MH-Ni
lectric vehicle
battery

Secondary cells and batteries containing alkaline or other non-acid electrolytes GB/T22084. 2-2008/

Portable sealed rechargeable single cells-Part 2; Nickel-metal hydride

Nickle-metal hydride batteries for electric vehicles

GB/T26413-2010 2011-11-01
YS/T484-2005 2005-12-01
GB/T31963-2015 2016-08-01
GB/T29918-2013 2014-08-01
2015-05-15
GB/T 31485-2015 2015-05-15
GB/T 31486-2015 2015-05-15
2008-11-01
[EC61951-2:2003
QC/T 744-2006 2006-08-01
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Fig. 1 The standard system of RE-base AB; type hydrogen storage alloy

Standard system of
MH-Ni industry
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| Raw material standards

v

Product standard | Test method standard ‘

test standard [

Battery shell standard [«
HRD test standard [«
Specific capacity

Anode material standard [«
Cathode material standard|q—|
Cycle life test standard [4]

Standard of general Ni-MH

Battery safety valve standard|q—!
Low-temperature test standard }4—

Diaphragm material standard [«
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Standard of Ni-MH used in vehicle
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Fig. 2 The standard system of MH-Ni batteries
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Study on the Current Situation and Standardization System Construction of

the RE-based Hydrogen Storage Alloy and Nickel Metal Hydride Batteries

JI Li-giang'*, ZHAO Rui-xia'>, WANG Dong-jie’ , JING Yong-qgiang'*, XU Jin'?
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Abstract ; In order to make more reasonable and fully use of rare earth resources, a research was carried out on part of the
domestic hydrogen storage alloy and nickel metal hydride battery enterprises. The industrialization status, capacity and market
situation of the rare earth hydrogen storage alloys and nickel metal hydride batteries were studied in this paper, and also the
existing problems were analyzed. In the end, a solution was given out to the existing problems. At the same time, this paper
put forward the framework of standardization system construction of the RE-based hydrogen storage alloy and nickel metal hy-
dride batteries. It is important to make the RE-based hydrogen storage alloys and nickel metal hydride batteries develop health-
ily and sustainably.

Key words :rare earth hydrogen storage alloy; Ni-MH batteries; standardization system; new energy





