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M odification and electrochemical properties of LaNis2sAlg7s
coated with porous SO,
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Abstract: The SiO, gel was prepared through hydrolysis and condensation polymerization of tetraethyl orthosilicate and
H,O. The gel and LaNig,5Al, 75 powders were mixed completely and heated at 500 ‘C for 2 h to obtain samples. The
absorption hydrogen property of sample was tested at 0.5 MPa in H,. The constant current batteries tester was used to
characterize the electrochemical properties of obtained samples. The results show that the sample after absorbing H, does
not self-ignite in atmosphere at normal temperature and has excellent combustion resistance property. The obtained
samples have stable absorption/desorption hydrogen properties, and the initial discharge capacities of pure LaNi,,sAlg 75
and obtained sample are 270 mA-h/g and 260 mA-h/g, and then decrease by 27.8% and 7.5% after 30 charge/discharge
cycles to 0. 9 V at 1C, respectively.
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Fig.l XRD patterns of pure LaNi, »sAlg 75 alloys and alloy after being coated with SiO,
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Fig.2 SEM images of pure LaNi,sAly 75 alloy and alloy after
being coated with SiO,

150

o

145

)

)

& 140

=3
I 1 1 1 1 1 1
I3 s 7 9 13 s

(323783

1—4{ LaNiy 55Aly 75 1546 2— 04 Si0, )&
B3 %k LaNigpsAly ;s 2B A LE Si0, 5446
B EABIR
Fig.3 Cyclic curves of absorption/desorption hydrogen
of pure LaNiy,5Alg 75 alloy and alloy being coated with SiO,

4l LaNyosAy7s fE WA N, BTN AA
TR, T 2R S 5 R A P AR S B R KB SO,
()6 4R 5 R S AR WL R I G R AR . B
TSP EAEREARNG, Xl THESSE
RMALHE Si0, 5, SiO, S T La 5 O, RN, Ik
TRMNRIZARE, R NI BB A e
Bel®l, KM ) Si0, K A 4 BRI 7 — 2 X I HL T,
BEMNPURLERER S, A MhERR, Piskbet:



EPE

2 1, %% LaNigasAlyqs 7 2 FL SiO, i ser: & H H Ak 24 PERE 193

REMG 5. 3 4h, R SiO, Wi T & S AR .
24 mBAFEERES
241 ZUAMIT

B 4 FioR g HAR A 40%, HLERIE A 5 mV,
HFHBRJEEA 1| mHz £ 10 kHz 22 (8] 30538 1
LaNis»sAly s G4k 78 SiO, B H L FBHPTIEZ . M
K 4 LA H, LaNigasAlyss Gra i E Sio, uis Jo
TE e DX A ik 2 [ ORI -1 4 ORE 22 [1) B Ha Al
B AR AR 2 1] B Al i 75 6 110 v B 2 B ) 1A - 42 K 3
S, XRRMAHE Si0, A G R EBI PR 448
s B SI0, i, FEUR SR oAl 2 0 R il o
[53] (CRF 1. FRLART 5 % S5 R B A FLBED) 1428 /N, R4
H Si0, i B Ak FE PRk N o B AR R BFLBB /N2 7 A2 8 FL YL
BRERIIN,  EEAR E Y O

0.22

0.18F

0.14 I

Z'Q

0.10 -

0.06 -

0.02F

_0‘02 1 1 1 L 1 1
06 07 08 09 1.0 1.1 1.2 13

7'
1—40 LaNiyp5Alg7s 74 2—28 Si0, &
4 45 LaNigpsAlyss &2 R L& Si0, B a4
AL ALK
Fig4 Electrochemical impedance spectra of pure LaNiy,sAly7s
alloy and alloy after being coated with SiO,

242 HIRMEESHT

VL BELF AL I S A TV A, A FIA R IA
FFE . ISR, g wE S for. HE S )
i, EMRET, RPN LaNissAly,s K&
ib 4 AEHA R BIRE 7 ORI, VI RS
270 mA-h/g; RIMEHE SiO, ) LaNiysAlg s B80T
6~8 KIEIAA L BIRE 7R BORRERE, #WIdhHTscd
KHELZIA 260 mA-h/g. HJ5UA L HT7E LaNiy s
Alyos RINEAE Si0, J5, — LB & 43R
e, PG T AP E R RS 55— Jr i,
Z AL SO, MAA/ERLEG T A MY 1, HZ4L Sio, figh
WA, TTIELE T A MY . K, A seeidiA
B 4 T EE S 2 RIS A IS R

MACEEFT . JEAEHOPEIAEREK S, 7F LaNigos-

300

280

]
=N
=

FeZF g /(mA<heg™)
=}
=
=

L o
=
o
2
=
2
L
Ll
=

TRER B
|—f &R 22— Sio, )5
5 LaNigysAlyys &8 €& SiO, Al /EeIA. ALK
Fig.5 Cycle curves of LaNi, »sAlg 75 before and
after being coated with SiO,

Alyss BERNEEZIL Sio, 5, HAEMERERE
. LaNiy sAly s WA S S WA RN 270 mA-h/g,
ML 1C JBORI, 28 30 k78 IR I S A A 200
mAWg, Bk T 27.8%; &SR EEZA SO, 57
HAMGB 7550 260 mA-h/g, £ 30 IRKFe JOHAE
WG RIEAT 240 mA-h/g, UK 7.5%. i 500
YON TG B (3G 5 2 th T A &R E 2 1L Sio,
R SLPUAR AN GRS AR T, AT B ey L 7 i L AT R
PERE. W7 A P AR T B2 B T e e I i
RINA PN
243 KRS

¥ LaNiy5Aly7s 5 G007 SO, 1T« J5 I RHE R
WG 1C 78 JBOBTEHN( LA Hg/HgO 4y 2 b Hi )8 X
(A8 R S I TR R DG R W P 6 T 1l UL, Bl SiO,

0.75}F
0.70
0.65
0.60
0.55
0.50
0.45
0.40
0.35F
0.30 ' :

HE /V

0 5 10 15 20 25 30 35

It il /min
1—WAH; 22— Sio, )5
6 % LaNijsAlyss A Q& SiO, & &4 09208 i &,
Fig.6 Discharge curves of pure LaNi,»sAlj 75 and alloy
after being coated with SiO,



194 SRR

138 %

Ji ) LaNigsAlg7s £ <8 50CH HUR IS AT B, (HE0R L
TR, BOLA R

3 4 it

a. IS LE LaNiyp5Aly 75 & SR AL Si0, 7ER 11
JER— 22 4L SiO, MRS, HT SiO, IRAELE 521
T TGS, SRR K . 4l LaNig2sAly7s
G2 4 kFe. JBOR T LUA B K IO R 270
mA-hg, 1MHE SiO, J5IMFE MG 22 240k 6~8 7.
T LY A A B 5 KPR HL 7Y 260 mA-h/g.

b. ZRTH 1) SiO, 3% T LaNiy ,5Ale 75 & £ IPTEA
AP RE ST, REE R TR B £ A
PERE, DL 1C 7u. JlHL 30 I, 4 LaNigasAlgss 54
2k 27.8%, 078 AL BR(FIFE T 2 0 7.5%
0L R S IR A e BB P B B, S B s R
B, AEBCRST & B BAERKT HOP AR, R A s

S Xk

(11 #I7rde WEREM]. JEat: b2z Tk ik, 2002.

HU Zi-long. Storage hydrogen alloy[M]. Beijing: Chemical
Industry Press, 2002.

[2]  Adzic G D, Johon J R, Reilly J J, et al. Cerium content and cycle
life of multicomponent ABs hydride electrodes[J]. Electrochem
Soc, 1995, 142(10): 3429-3433.

(31 Eeuuk, BRIESR, B A, 25 IS e RO MR
FET). YR, 2002(S1): 191-194.

GUO Jing-hong, CHEN De-min, YANG Ke, et al. Study on the
high-rate discharge performance of hydrogen storage alloy[J].
Chinese Journal of Power Sources, 2002(S1): 191-194.

[41 sl xhoF, e B UG G M Mg-La-Li RE4E
MRS, PRS2SR HARBIERR, 2005, 36(1): 10-14.
MENG Mian-wu, LIU Xin-yu, CHENG Jun. Phase structure of
Mg-La-Ni alloys prepared by mechanical alloying[J]. Journal of
Central South University: Science and Technology, 2005, 36(1):
10—-14.

[5] LiuF J, Suda S. Hydriding properties of the ternary Mm-based
AB:; alloys modified by surface treatment[J]. Journal of Alloys
and Compound, 1996(232): 204-211.

[6] Ak, PN, BFERA. B ERE LaNis Mg A e]. +
[ {6 42 B 2441, 2001, 11(2): 156-159.

WU Fu-wei, LI Chong-he, HUANG Tie-sheng. Low cobalt
LaNis-type hydrogen storage alloys containing silicon[J]. The
Chinese Journal of Nonferrous Metals, 2001, 11(2): 156—159.

(71 ORI, KEm, R, S AR NI X LaNis Al PERER)
W], #it, 2004, 25(3): 5-8.

CAO Da-li, ZHANG Rui-jing, LENG Hai-yan, et al. Effects of

(8]

(9]

(10]

(1]

(12]

[13]

[14]

[15]

(16]

Al substitution for Ni on the properties of LaNis_AL[J]. Chinese
Rare Earth, 2004, 25(3): 5-8.

R, AR, SRR, 55 Co EEXT MH-Ni HiBHEREN
ST RIEEOR, 2001, 25(4): 283-286.

HUANG Zhen-qian, SHENG Jian-bing, TANG You-gen.
Influence of cobalt content on Ni-MH batteries[J]. Chinese
Journal of Power Sources, 2001, 25(4): 283—-286.

LI Jie, ZHANG Gang, YE Shao-long, et al. Effect of metallic
content on mechanical property of Ni/(10NiO-NiFe,0,)
cermets[J]. Journal of Central South University of Technology,
2006, 13(4): 347-352.

o, R B, A W, S ES SR R TSR
(7). PyFiAL 2 224R, 2003, 19(12): 1167-1170.

YANG Kai, WU Feng, LI Li, et al. Research on the surface
modification of the metal hydride electrode[J]. Acta Phys-Chim
Sin, 2003, 19(12): 1167—-1170.

IR, SEEA, HBLE. TEAS SN RmMAAMED]. B,
1999, 20(4): 57-60.

SUN Chun-wen, GUO He-tong, TANG Zhi-yuan. Surface
treatment of hydrogen storage alloys[J]. Chinese Rare Earth,
1999, 20(4): 57-60.

WRALHT, #REAL, KR, D8 ph i W0 ot Ak B I S A 3
Mm(NiCoMnAl)s HL4k 2= 1 REIFIRE M [)]. #fT & Jm A kNS TR,
2001, 30(1): 58—60.

CHEN Li-xin, XU Jian-hong, LEI Yong-quan. Effect of buffer
solution surface treatment on electrochemical performances of
Mm (NiCoMnAl)s hydrogen storage alloy[J]. Rare Metal
Materials and Engineering, 2001, 30(1): 58—60.

PSR, IR, LACEN. VIR REBAEAE LiNi sC00,0, 3 11
fHSION[T]. HIHEIAR, 2001, 25(6): 131-134.

YING lJie-rong, WAN Chun-rong, JIANG Chang-yin. Surface
modification of LiNipsCog202 by overcoating SiO, with sol-gel
method[J].Chinese Journal of Power Sources, 2001, 25(6):
131-134.

R, MR, W E, S AR EAL Si0, ML g R )
Smth[r]. FHBFREEEAR, 2004, 32(6): 836-840.

WU Guang-ming, CHEN Yan, SHENG Jun, et al. Structural
control and strengthening of nano porous silica films[J]. Journal
of Tongji University, 2004, 32(6): 836—840.

REFL. WU S AL A R AR B SRR
ARG YPEDIFE[D]. bat: PR F A BT ST,
2000.

WU Yu-cheng. Assembly of transition metals incorporated into
mesoporous silica solids and the microstructure and physical
properties of the nanosized composites[D]. Beijing: Institute of
Solid Physics, Chinese Academy of Sciences, 2000.

B, BUT R, R, B EMH-Ni R A7 i (AT
[7]. HIEHAR, 2000, 24(5): 306-310.

DONE Qing-hai, YAN Guang-jiong, YU Cheng-zhou. Research
on the cycle life of Ni-MH battery[J]. Chinese Journal of Power
Sources, 2000, 24(5): 306—310.



