%20 655 10 9 T #L ik 2% 2 Eird Vol.29 No.10
2013 4 10 A CHINESE JOURNAL OF INORGANIC CHEMISTRY 2119-2125

B AR INXT TigeZT007Vo2MnyNips ME & £ E TR L FERERI 22N

FH A2 RHPHFS ERE!
(AZHELXFHREEMFIRFR ALEH  066004)
CREZHBLRFERMMANERREHAFERE FLH  066004)
CTREHFREAERUFHETHENFZEHE T EEEET KA 130022)

FAE . TigalronVouMng NigsB, (v=0~0.10) R & E&¥H V EEE A C14 B Laves AHFIAHZLA . BN B 7T HE 5 TigaeZroeVou
Mg, Nigss B 42 15 B 25 2, Tig 067007 VouMno NigssBoy £ 45 UL 7E 60 mA - g FEL I HCF B 114 340 i 25 4 35 81 476.7 mAh- g, B I ER N
N TR R L R AR T 4 100 1R A5 S0 H ek R 8 o v 8 VAT W 2 2 O ) L A 2 A LB (R ) S 2 3 | 58 8 b (1) W
FEATG , TSI B AT 525 B0 Tia6Zm007V 02sMing, Nigss A 4 HU AR I 180 MR 0 HE R BE | TioaeZr007V 02aMng  NigsBogs & 4 U TE 343 K & i T H:
WL 784 IR F) 525.6 mAh-g™',

KR, A, Bibrteae;
HESES. 0613.8".1; TG139%7 XEFRIRES . A XEHS . 1001-4861(2013)10-2119-07
DOI:10.3969/}.issn.1001-4861.2013.00.279

Effect of Addition of Boron on Structure and Electrochemical
Characteristic of Tio‘%Zro'mVQ'MMn()_lNio‘:{; Alloy

LI Shu-Cun*  ZHAO Min-Shou™"?  JIAO Ti-Feng'
(‘College of Environment and Chemical Engineering, Yanshan University, Qinhuangdao, Hebei 066004, China)
(State Key Laboratory of Metastable Material Science and Technology, Yanshan University, Qinhuangdao, Hebei 066004, China)
(State Key Laboratory of Rare Earth on Advanced Materials and Valuable Utilization
of Resources, Changchun Institute of Applied Chemisiry, Chinese Academic of Science, Changchun 130022, China)

Abstract: The results show that all alloys are composed of V-based solid solution with body-centered-cube (BCC)
structure and C14 Laves phase with hexagonal structure. The addition of B increases the discharge capacity of
Tiga6Zt007Vo2uMng Nigs; alloy electrode and TigZirgmVo2uMngNig:Bo, alloy delivers the discharge capacity of 476.7
mAh-gat discharge current of 60 mA g™, The addition of B decreases the high-rate discharge ability of the alloy
electrode in some extent. EIS indicates that addition of B decreases the dynamic performance, which makes the
charge transfer resistance (R,) increases and the exchange current density (/) decreases markedly. Considerable
improvement in the high-temperature dischargeability is observed by addition of B, and the discharge capacity is
up to 525.6 mAh-g™ at 343 K for TigeZr007V022Mng,;NigzBogs alloy electrode.

Key words: hydrogen storage alloy; electrochemical characteristics; boron

0T NI/MH HL A 20K MR I A A (i 4 1 AL BRI A 45 449 4 DI A2 2L B 2 T sl 1 Ak
S HUAR B ) 06 V% A TRDME R s A5 R i s e R, AT BRSSO EAT T Mg, Hoh s it R

ek B 97.2013-01-19, &Mk B #1.2013-05-03
WAL [ AR AL B4 (No. B2010001132) B B i H |
“i#HIKFR A, E-mail:lsc111213@sohu.com, Tel : (0)13930319273 ,0335-8061569



2120 Jx Hl fk

- %29 &

AT 200 A S bt R U — 2 R m I A A S e
1) — 2 A RER RO TR X 20 G T
15 R W AE 00 ZeMn, ZeCr, F ZeV, & & as
Ni Mn .V Fl Cr FICR#FEITZ 0 G SIS E &
G (2 A AR S AL 2 A T AR AR e R T B B
M5 Laves M= A WhEIZN, "R ERES S HE
f2E M RROY R | H A5G T 45 P e 2250 B 3 [ 4
B 4 a2 R I EL A 2 P RE 04 52 W B T 5838 4y
AR, mAIXT ABs B & 4 WA 5 ISAE R 48 4
T, T L S [ A AF 9T 28 B 45 S v A AN ] i
BN &I AR 4 Al TR AR A R A S — B e
& Tadokoro SFWF 58 T 8 X HEfb 27 11 & LI S A&
SRR R R 25 SE RO T i mT LB
I ELAG A TG R B SR AR ORI T AR (R
R Hu SMOWF5E TR £ S A& S ERE
M), 2% SR 3¢ B A mT 5 2 4 v 4 IO R R R e 1

N TR AR RIMIT R S A & Ik
PRI AL 2= PR RE A VE FHOC R |, AR SC LU AL R Gt i 52
JCE B WS IO AUEE AR G 4 0 i AR S5 4 1 b
PERE AR PERE 6 IR A i DA S TR R A 2 b
A0 A TR

1 SEWHES

G AR R 4R R T 999% 1 21 4 Ja i i 43 L
K B Bk B 45 P 4 I L bR R RUR BT
FL2S H T Bk A5 S B e, A A 1
SRR F BB EE MR E 3~5 K 1%
BB AR A 4 UM BE i WFES 2 200 H H T4
PP f 0 R R AR A

ALY AESm 015 g 55 MK EHE R
Fo 1:5 WRARA, WAl i i A i i B4R 1
em, B 0.1~0.15 em BUEAFR B . HIMERS & 4 F
YEG M, Ni(OH),/NiOOH H A% k% By 1E W | F VR
6 mol- L' KOH 7KiF#K , FEHLHLHEN 120 mA -g™', i
HLHL LN 60 mA - g™, 1 1M 5 B b 22 (] 34 B e
PABj 1k 520 o 2 v IE AR 7 AR B AR BRI A A A
HUAR R THT , 7F DC-5 il A 1 R 4T ST SE 56
B # R R 0.8 'V,

K X by R AT S (XRD) 9 75 1 R W58 43 B
R G A 1R 250 & S R RS 400 H
M % 2% o H AR BR22 19 D/max-rB % X 5 28 71 5t
A, MHX TR FH Cu Ka(A=0.154 06 nm)5 55T, D)% 22
T ACRAE BB S B CR 40 kV,100 mA, &

G (TE AR5 W s 4 43 A A FH 37 S Rl
B HEAT , Foh A 4 1 240 B AES Al R
G E B By W B b AT o6 SRS A 20919
SUTURR S5 1o J5 A TSR

FEA SRR TEREZIE, P60 mA-g' LT
XL FEHL | FE 10 min J5 FFEL 60 mA - g LI XT
FL AR I R 2 FR TR B (DOD)Y R 50% , 8K )5 i i — B
s 1) 25 | B FL A7 B DL, 2R Solartron1287 Hi it
KA 5 12558 4303 43 BT A3 20 B 1 F, A 2% T A
HEATBRBT A, I b AR 315 5 R /)N TE 5% %
TAE T (5 mV), S 105 Hz ) 0.01 Hz, SR FHZM:
/NSRS B BN | T o 5 RS H B
R. WA,

2 #R5iTiR

21 AEHSEH

Bl 1 B8 T TigaZrooVoaMno NigsB, (x=0~0.10)
A4 XRD B E iR B BB I s A 4
WIFHZE R | & &3 Z AHE5 K 35 B BCC Z5F9 1) V
L E R IRF A C14 T Laves AHZ5 ¥ B9 55 — AHZH AL,
HHSESESTE LB mEPITLES B
TIAKT 6 4 W AR 9 A% B 8O — e m, & B A4
F PR S S BRI S R R R T2 A 4, K
) il MR B ) T 4 LR A R A e 25 i {HL R
EB SR,V EEEE AT C14 B Laves #H
1) i ML 2 ORI AR BRI S I R R a0 2 =
0.025 Bf,C14 & Laves A1) ¢=0.491 3 nm,c=0.803 2
nm, V=0.167 9 nm*, #LEE [ H KA1 0=0.302 4 nm,
V=0.027 65 nm’, M4 x HEHNF] 0.10 B, C14 & Laves

+: BCC phase
»: Cl4Laves phase

x=0.10

U w x=0.075
L Sp————— oot endd o st W Ao M

x=0.05

| =0.025
. JLJW e oA |

WA TN x=0

mamsmnirnctar v W AN, il o St W s A it
20 4I0 6I0 8I0 100

26/(°)
P 1 TigaZroorVouMng NigsB, (x=0~0.10)" & & 4x 1)
X ST LAt
Fig.1 XRD patterns of TigsZro0rVo2Mng;Nigz3B, (x=0~
0.10) hydrogen storage alloys
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Table 1 Phase composition and lattice parameter of Tiy.ZryVo2sMny;Nip:B, (x=0~0.10) alloy electrode

Composition /atom / % Lattice parameter / nm

Phase T 7 v i N 5 ., . Cell volume / nm’
x=0 Bee 13.12 0.98 59.28 13.59 13.03 — 0.301 4 0.027 38
Cl4 29.15 7.63 18.57 7.73 36.93 — 0.490 3 0.798 3 0.166 2
x=0.025 Bee 5.73 0.27 62.42 17.3 9.63 4.65 0.302 4 0.027 65
Cl4 16.32 8.78 15.05 1031 44.25 528 0.491 3 0.803 2 0.167 9
x=0.05 Bee 11.08 2.07 47.69 13.32 21.33 4.51 0.302 1 0.027 57
Cl4 16.7 7.89 13.77 9.35 47.30 4.98 0.490 8 0.802 3 0.167 4
x=0.075 Bee 9.61 3.08 45 16.7 19.58 6.03 0.301 7 0.027 46
Cl4 16.37 8.94 14.02 10.02 45.02 5.57 0.490 4 0.798 9 0.166 4
x=0.10 Bee 13.33 0.7 59.58 4.42 2.78 19.18 0.301 6 0.027 43
C14 15.83 8.35 14.37 10.6 42.99 7.86 0.489 8 0.795 7 0.165 3
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Fig.2  FESEM images of TigsZroeVo2MngNipsB, (x=0~0.10) alloy electrode
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Fig.3 Discharge capacity as a function of cycle number
of Ti26Zro07V02sMng;Nig3B, (x=0~0.10) hydrogen

storage alloy electrodes
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Table 2 Electrochemical Kinetic parameter of
Tio26Z7 0.7V 024Mn 1 Nip B, (x=0.0~0.10)
alloy electrode

R./Q Exchange current density, I, / (mA-g™)
x=0 0.154 169.5
x=0.025 0.159 164
x=0.05 0.166 157
x=0.075 0.226 115
%=0.10 0.254 103
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