414

YRR 25 R (Wuli Huaxue Xuebao)

Acta Phys. -Chim. Sin. 2012, 28 (2), 414-420 February

[Article] doi: 10.3866/PKU.WHXB201112011 www.whxb.pku.edu.cn

1

RREATALIE R AL F IR R A EAIT A

wmEsh P HPRE AR
(ELITA#M T B, B R BN FE R E LB E, B2 K11 361005)

FE: FIHIIT % HAL — I 8] (Boce—t) M1 22, 5T B AR T 22 R AR AN AL 27 T AR AT AL 315, A0 24 DURR BRI YA T 5
L A R R BT (SEM) ML AR A 1 28 B AL IS AR T 3. 45 R W] R4 R fiTAb B B i, A 20t
BUBRKIATIIAT o #  25 S A A TR B P2 DA S A A DU R . 0 R AR 2 OB iy A B (R 8RR
THT B2 40 /N R BRURE. A Eoce—t FI SEM [ IR SR 25 R, 7555 A 2% 5 R R Jst 1) AR Bk PR B v, 42—
DA A PR AR AT AR B, By SEBLAR e 55 MR AL 2 AR T ARAS O AL 27 B2 1 B IR 45 B 2 i, 2 TR
B A S,

KEEIR: AR, AR, R TLYETIREER, R AL
HRESES: 0646

Initial Behavior of the Electroless Nickel Deposition on Pretreated
Aluminum

YANG Li-Kun YANG Fang-Zu’ TIAN Zhong-Qun ZHOU Shao-Min

(State Key Laboratory of Physical Chemistry of Solid Surfaces, College of Chemistry and Chemical Engineering,
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Abstract: The initial behavior of electroless nickel deposition on aluminum pretreated by nickel
immersion and electroless nickel pre-plating processes was studied measuring the open circuit potential
(OCP) as a function of time (Eoce—f). Scanning electron microscopy (SEM) was used to observe the surface
morphology of the pretreated specimens. During the initial stages of the electroless nickel deposition, all
pretreated and un-pretreated aluminum substrates experienced removal of the oxide film, activation, mixed
control and electroless nickel deposition. After nickel immersion and electroless nickel pre-plating, fine
nickel particles were attached to the surface of the aluminum. Our experimental results, including Eoce—t
and SEM, indicate that electroless nickel plating in a weak acidic bath was successfully accomplished on
the aluminum pretreated with a double treatment of electroless nickel pre-plating in an alkaline nickel
solution containing a complexing agent and a reductant. The nickel coating obtained adhered to the
aluminum substrate, had a granular appearance and an amorphous structure.
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Fig.1 Eoce—t curves for the electroless nickel deposition
on Al base (a), pretreated in the nickel immersion solution
A for 1 min (b), and pretreated in the electroless nickel
pre-plating solution B for 3 min (c)
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Fig.2  Eoc~t curves for the electroless nickel deposition
on Al base pretreated in the nickel immersion solution A
for different time
t/min: (a) 1, (b) 2, (¢) 3, (d) 5
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Fig.3 SEM images of Al base pretreated in solution A for different time
t/min: (a) 1, (b) 2, (c) 3,(d) 5
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Fig.4 Eoce—t curves for the electroless nickel deposition
on Al base pretreated in the electroless nickel pre-plating
solution B for different time
t/min : (a) 1, (b) 2, (¢) 3, (d) 4
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Fig.5 SEM images of Al base pre-plated in solution B for different time
t/min: (a) 1, (b) 2, (c) 3, (d) 4
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Fig.6 SEM images of Al base pretreated by the single (a) and double (b) treatments of electroless nickel pre-plating
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