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Influences of Electroless Palladium Plating with Pretreatment of Alkylation on

Anti-poisoning of LaNi, ,sAl, ;s Alloy

ZHAO Bo-tao, YE Yi-ming, LIU Li-fei, HU Shi-lin, ZHANG Ping—zhu
(Engineering Department of Special Material, China Institute of Atomic Energy, Beijing 102413)

Abstract: When running into air impurities such as O, and N, in hydrogen, the dynamic performance and hydrogen capacity of
the AB;—type LaNi, 45 Aly 75 alloy significantly decrease. The pretreatment of alkylation based on electroless palladium plating was
introduced to enhance the resistance against poisoning of compound alloy. Surface morphologies and structure of the
LaNiy o5 Aly. 75 alloy were characterized by SEM and XRD, and the hydrogen absorption properties were tested by the volumetric
method. The palladium particles made by the pretreatment formed nanocubes instead of nanospheres by scanning electron micro-
scope. Characteristics absorption rate 4 and hydrogen capacity X,., (mass fraction) of 1% y—Pd—LaNi, »; Al ;5 alloy are 0. 065 s
and 1.152%in impure hydrogen, containing both O, and N, of 0. 1% under an initial pressure of 0. 71 MPa at 30 ‘C, which is
remarkably raised by 75.7% and 9.2% than that of the LaNi, »; Al, 7; alloy; raised by 30% and 3. 2% than that of the Pd-La-
Ni,. 25 Aly 75 alloy, respectively. It’s proved the anti—poisoning of LaNi, 5 Aly 5 alloy is further enhanced by electroless palladium
plating with pretreatment of alkylation, because of the catalytic activity improvement of palladium film, breaking the limitation

from palladium content.
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Fig. 1 Schematic diagram of the electroless palladium plating with pretreatment of alkylation

1 i B8

1.1 ##5iF

B AN LaNi o Al s » f1 R T8 BH 45 )8
TR . LaOsi & 401,99 %6) JNi(99. 9%6)
AL VO LER AR IR 1 050 CELas Huib 3
6 h iR A4 . MU LSS L 8% 100~150 pm i
FBURAE & 4 He k. v — APTES 1 £t B 46 5
SnCl, fEffL 3], PACL, \NH,Cl 1 NH, « H,OfEfk
SN, Hy AR 5

1.2 RELE
1.2.1 fedtdfk

A3 B AR B BN 0. 5% 1% F1 30019 v -
APTES 8 /K 1070 3RIR 18 pH £ 7.
A AR AL W W A 20 mL s 1 g,
90 CTR#EBEIIHFE 1 h, F 3 500 r/min, S 58
Be Rl 2B OKIE R 2 IR

1.2.2 # 4k

K le 3L A0 IG5 19 A 4 m ACHT BC i i BTV
WA 20 mL s 1 g, SR T B 1 +E 10 min, 5%
300 r/min, AL WAL B A 5 g/L SnCl, Al
20 mL/L HCI 8 F /K W % B rp Sn* HiK
& y-APTES }2JEr iy H, 5 O JF1lise . [ 58
B JE R B K VR 2 IR
1.2.3 & b

WL 5 1 A 4 A WS AR . R B
20mL s 1 g, & i T B J1 $ #F 20 min, % 3
300 r/min, 1HALIH 0.25 g/L PdCl, #1 2.5 mL/L
HCI 9 2585 7RI %t F i PA 4 So’ " 38 5
Pd",Pd’ VE R 5 B4k #4951 A% 5 O 7 L, 56
[ R Sl = A IR A S e U A N = ) R
3.
1.2.4 fb2:%E Pd

fit sl 41 5% K 2 g/L PdCL, .27 g/L NH,Cl #
160 g/L NH; - H.O 9 8% Pd . /K& n#4 &=



26 2 EH X W L E

2016 4F

16.7 mLBEI % 60 C, A 1 g Le sk hRBfLIG G
G UUEE Pd R R 220, B 0.2 mL
N, H, (85 o) Fi B 20 A o i FIVE ST A LA 16 mL/h 34
R N E W PR B )15 min, B 7 i HE %
500 r/min, JN5EEE 5 2 B F KR 3 k.60 C
HAPET 2 he B4R 45t y- APTES (R34
R B 43 0.5% . 1% F 3% . Pd Ji 40 B35
2% My 0. 5%y - Pd - LaNi, ;s Al . 1% vy - Pd -
LaNi, o5 Al s Fl 3% y—Pd-LaNi, ,; Al, s FEdh .

R4 08 1. 2. 2~ 1. 2. 4 448 Pd &
Sy BOH R 44k 24 5 1 Pd - LaNi, o5 Al o B
FXF AT o

1.3 RIESHH

K A [E Zeiss 2~ A [ Supra 55 B4 H L+
Wi (SEM) W %8 & 4 & B s ok F 1l
Bruker 2 & 89 D8 Advance B X 5 £k fit 9 {%
(XRD) 43 #r Pd 50 %7 25 & B, 8 ¥ (Ko, A =
1.540 6 A)  FIH B 4°/min,

K FH ] P R s I 2 K A W B
J12EPERE RS R B V), =38, 338 1 mL. b il %
KRV, =13.279 0 mL, k¢ & Jfi i m=1.500 g, %
EHR AL S

%
H

500.nm

(a) Pd-LaNi, , Al .

o)

(c) 1% y-Pd-LaNi, Al

425" 77075

2 #RETR

2.1 REER

K2 h&GafmiRmENR. K2h
alifb 248 Pd il g 1 R 2 B0 2001 Pd - La-
Niy. o5 Al s FE il G @ FEAR B BRE Pd UKL ¢ 2 51
i BB TR S 56 %, Pd BURLRL A2 7E 150~ 250 nm,
FEWRIE R Z LM Pd ;B 2(b) & e
FEIREL AT AL PR AT 0. 5%‘/*Pd*LaNi44zs Al 75 ¥
Al BRI Pd BURE LG AR B L 3 43 Pd SR TE T
AE AL 2 B9 VE HTTF B o A 4 5 SOB0RL 2 T 7 A=
WA, PR AR 29 R 100 nm 157 J7 4K Pd ik
Bl 2 (o) e 56 1) e AL IR IR FR 20 B3k B 100 ef A
R BKIE Pd MUK LA 2% o 57 J7 (& Pd JBURL &y
TAT R T 28—k i AT SR A A v—APTES 41
B YIfetl )z b B 2(d) e B 2 g Ak W AR R 4
itk — 2k 8 3000 7 5 1R Pd JURE SR A B
AR HE A 5 Y- APTES B 7% )2 45 7 . B 4%
y-APTES £, LI %W Pd PR 7E etk )2
R Z A 2 BB VA A ) B T A
F o AR T LE SN 43 0 W B R 0 AR T B A
A HEAE T S R 0 2 3 5 Pd SR i b P
P S

500'nm

(b) 0.5% y-Pd-LaNi, Al .

(d) 3% y-Pd-LaNi, , Al

425" 77075

M2 Aahe s iR

Fig. 2 Surface morphologies of the alloy samples
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Table 1

samples with different mass fraction of Pd

Parameters from Avrami—Erofeev equation fitting of the hydrogen absorption kinetics curves of the pure plating

Samples Characteristics absorption rate, £ / s~ Hydrogen capacity, X (w/%)
) 0.073 (pure H;) 1. 155 (pure H;)
LaNi, 5 Aly 75

0.037 1. 055

0. 5% Pd—-LaNi,, 5 Al 75 0.041 1. 076
1% Pd-LaNi, 55 Aly. 75 0. 044 1. 106
2% Pd-LaNi, »; Al 75 0. 050 1.117
3%Pd-LaNi, »; Al 75 0. 054 1.126
5% Pd—-LaNi, »; Al 5 0. 057 1.131
10 % Pd-LaNi, 55 Aly 75 0.058 1.133
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