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Review on Electroless Plating (1)
Man Kim, Sik-Chol Kwon
Korea Institute of Machinery and Metals.

ABSTRACT

There are many plating methods already commercially employed in the surface technology.
One of the plating methods is electroless (chemical) plating, which is deposited by auto-catalytic
reduction of metallic ion with the reducing agent in the plating bath. And it has many advantages
comparing with electrolytic plating in respect of properties of deposit, such as corrosion resistance,
wear resistance, uniformity, hardness, adhesion and so on. So, electroless plating is the fatest
growing process in metallization of plastic and electronic industry. The properties and numerous
applications of electroless deposits are attracting more and more attention from finish specifies.
Many metal finishers are considering set-up of new electroless line in their shops, This review will
be beneficial to domestic metal finishers to understand the real status of present electroless plating

technology.

for the commercial application of specific parts.
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It will also provide some knowledge on the economic aspect of electroless plating
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Fig. 1. Schematic Diagram of the Difference of Elect-
rolytic Plafing and Electroless Plating.
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Table. 1. Characteristics of Electroless Nickel Plating and Electrolytic Nickel Plating.

4 A = = A d = & A7da =2
A + Ni90—92%, P 8 —10% Ni 99. 5%l 4
2z 3 oA A 4 a4 A A
% A 890°C 1,450C
u] A 7} =) 8} 2} 60micro-ohm-cm ok 8. 5micro-ohm-cm
H] 3 7.9 7.7
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Table. 2. Comparison of Electroless Plating and Electrolytic Plating.
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Fig. 3. Potential-pH Diogran of Metal-Water System
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Fig. 4. Potential-pH Diagram of Metal-Water System
in Alkaline Complex Solution.
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Table, 3. Redox Potential of Reducing Agents®

acid solution

redox system E: (V) E,
HN;=3/2N,+H'+ & -3.09 —
H,Te=Te+2H"+25 -0.72 -
H;As=As+3H"+38 —-0.60 —
H;Sb=Sb+3H"+3 O -0.51 —
H,P0,+H,0=H,P0O,+2H" 420 —-0.50 —-0.50-0. 06pH
H;Se=Se+2H'+ & ~-0.40 —
H,PO,+H,0=H,PO,+2H"+25 ~0.276 —0. 276—0. 06pH
N.H; =N,+5H*+4 8 -0.23 —0. 23—0. 075pH
S,0i +2H,0=2S0{ +4H* +20 ~0.22 —0.22—0.12pH
HCOOH (aq) =CO,+2H*+2O —0. 196 —0. 196—0. 06pH
HO,=0,+H"+ & -0.13 —
HS,0;+2H,0=2H,S0,+H*+268 -0.08 —0. 08—0. 03pH
HCHO+H,0=HCOOH+2H"+26 +0. 056 +0. 056—0. 06pH
PH,=P+3H'+38 +0. 06 -
H,Si=Si+4H*+4 O +0. 102 —
HC=C+H+4H*'+4 3 +0 13 —
H,S=S+2H"+2& +0. 141 —

) alkaline solution

redox system Ez (V) Es
H,PO; +30H =HPO; +2H,0+25 -1.57 —1.5740.09(14—pH)
BH; +80H =BO0; +6H,0+88 -1.24 —1.24+-0. 06 (14—pH)
HPO}"+30H =PO7 +2H,0+28 -1.12 —1.12+40. 09 (14—pH)
S,00"+40H =250 +2H,0+29 -L12 —1.12+4-0.12(14—pH)
CN"+20H =CNO +H,0+26 " -0.97 —0.97+0. 06 (14—pH)
Pu(OH},+OH =Pu(OH) .+ & -0.95 —
S0:~+20H =S0{"+H,0+28 -0.93 —0.93+0. 06 (14—pH)
Se"=Se+20 -0.92 —

HSnO; +H,0+30H =Sn(OH); +2 —-0.90 —
PH,;+30H =P+3H,0+38 -0.89 —

H,+20H =2H,0+28 —-0.828 —

AsO; +40H" = AsO 4+2H,0+260 —-0.67 -0.67+0.12 (14—pH)
S,0 +60H =250}~ +3H,0+4 & ~0.57 —0.57+0.09(14 — pH)
$=S+26 —-0.48

E; : Standard potential in (H*) =1

E; . Standard potential in (OH™) =1
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Table.4. The Anodic and Cathodic Processes.
BOROHYDRIDE DIALKYLAMINE BORANE HYDRAZINE _FORMALDEHYDE HYPOPHOSPHITE
e
2 | BH;+0H —BH;0H +e
1 BH,OH‘MBﬂagOH"\‘"H R]NHBH]+OH_MR1NH+BH20H_+H
2 { BH,0H +OH —BH, (OH); +e | BH,OH +0OH —BH, (OH); +¢
_M _ M - M
1 | BH, {OH); =+ BH(OH); +H BH, (OH} ;= BH(OH); +H N:H~—N,H,+H

2 | BH{(OH); +OH —BH(OH); +e{ BH{OH) i + OH —=BH(OH); +e

1 | BHOH; MBOH); +H BH(oH) 7 B (OH); +H

2 [ B{OH}); +OH~B(OH); +e
H

B{OH); +OH —~B(OH){ +e
t

N.H;+0H N, H, OH+¢

N H,OHMN, 1, 08-+H

N;H,0H+0H =N, H, (OH); +4
)

HCHO+H,0=CH, (OH),

CH, (OH) ,+OH = CH,0H0"+H,0

cH,0H0-MctoHo +H

CHOHO™+0HR"—CH(OH),0" +e
4

1,P0; Mupo; +4

HPO; +0H —H, PO; +e

Hypophosphite

M +ne—~M|
2H,0+2e—H, } +20H"
H,P0O; +e—P | +20H"

B(OH);+3e—~B | +40H"

Hydrazine

M" +ne—M |
N,H,+2H,0+2e—+2NH; t 4-20H"

BO; +2H, 0 BO; +2H,0 NJ+2H,O HCOO0™ +H,0
3 H+H-H,t
4 H+OH —H, O+ e
}_ BH; +40H —~ 2R,NHBH, +80H NyH,+20H — 2HCHO+40H — 2H,P0; +20H —
‘2 BO;+2H,0+2H, t +4e 2R, NH+2B0;+4H, 0+3H,t +6e N; t +2H,0+H, t +2e 2HCOO +2H,0+H, t +2¢ 2H,PO; +H, t +2e
_}, BH; +80H —~ R:NHBH,+70H" N, H, +40H — HCHO+30H — H,PO;4-20H —
; BO; +6H,0+8e R,NH+BO;+5H, 0+6e N: t +4H:0+4e HCOO™+2H,0+2e H;PO; +H,0+2e
Formaldehyde Borohydride and dialkylamine borane
M +ne—M | M™ +npe—+M |
2H;0+2¢—+H, t +20H 2H,0+2e—H, t +20H"



