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A Study on Reusing of Electroless Ni-Cu-P Waste Solution
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ABSTRACT

Reusing of electroless Ni-Cu-P waste solution was investigated in the plating time, plating rate, solution composion and
deposit. Plating time of nickel-catalytic surface took longer than that of zincated-catalytic surface. [nitial solution with 50% waste
solution additive at batch type was possible to reusing of waste solution. Plating time of initial solution at continuous type took
longer 10 times over than that of batch type. Plating time of 50% waste solution additive at continuous type took longer 3.7 times
over than that of batch type. Component change of nickel-copper for electroless deposition was greatly affected by deposited
inferiority and larger decreased plating rate.
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Table 1. Composition of 5086 aluminum substrate (Wt. %)
Mg | Mn Si Fe Zn Cu Ni Cr Al
3.61 | 032 |0.093| 0.21 |0.023|0.018 |0.0058| tr. bal.
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Fig. 1. Schematic diagram of experiment apparatus.
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Fig. 2. Flow chart of electroless Ni-Cu-P plating process
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Table 2. Composition of zincate solution (g/L)

Table 4. Replenishment solution

NaOH | ZnO | FeCly Roscfl‘lfue NaNO; | Container
120 20 2.5 25 1 steel

Table 3. Basic bath composition and plating condition for
electroless Ni-Cu-P plating

Classification Reagent Concentration

NiSO, 01 M

Metal source CuSO, 001 M
Reducing agent NaH,PO, 02 M
Complexing agent Sodium citrate 02 M
PIEXINE BEC0L | Eihylenediamine 0.05 M
Stabilizer Thiourea 1 ppm
pH 9.0

Bath temperature 80°C
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Fig. 3. Effects of load on plating rate (batch type).
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Fig. 4. Effects of plating time on plating rate (batch type).
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Fig. S. Variation of solution nickel and copper concentration
on plating time (batch type).
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5y 21(8)9 whgo] JAEE T ArhF o 24)e} vt
o] & dofpr] wFolzis Azt

Fig. 7€ Table3 o] =29 %43 =F %7 (Batch

pe)°ﬂ A YA o} ofdgiA ] FujHolA 247
zﬂ EFAE Tabled 9} 7+ Whiog HEQR
5 3 3 A2 Az =2H 25%9) 50%S
7S o, =37 thE Vel o),
Fig. 4 oA YA ZeHe] =g 5L A7k o]H o
v 227 T3¢ =S AMES B2 e 2AA
ZhellAl AARE tigh v Euds) oldskxg] S|
HoAM =33 =F9g vn HES] oo} 7 =
= 25% A7tk 50% F7F BF EFAZ E7el
2 Ea&rrt ZA 3495, 2R Hrhel ois) o
A ZoE =R olddgA e Eujde
7F AAet. ola{dt AL 2(2)9 ¥ko 2 A7l ok
o] o WEOE Fig. 49 AWs Zvia AztEc
H =g 25% A7 U FoidolMe 2.5 Al
o|Foll HFe| EuFo] AP, ofdsxg Su)
HE A 7F o]Fof] T=FFe] Bife] AT ¥ =g
50% A7t e YA Eads) oldsiAe] Eujdo)
XZE o] Fol] ZFFL] Bl BB, Fig. 4 4 H
EFEE U fUe W Ru =FE5rt 7H4AE)
St eyt o] A3 Batch typeold H E:“’“Q
FEANES HE3e AR A 23 =296 50%E
7t ] Al ARSE ¢ Qloka AzhEh

Fig. 8 2 Table3 o] =Fd 2A3 =FZ7(Batch
type)llAl LA Slds} ofdslxz] Sujjda 2417}

rulo Prl
r$L'

i %

1A =
e

£ H

==
Eask

rlo -loll
ol

J. of Korean Inst. Resources Recycling Vol. 10, No. 2, 2001

Fil

—O— —&— —0—: Nickel-catalyst
—&— —A— —8—: Zincated-catalyst

(25%)

(50%)

I

20

0 1 1 i
0 5 10 15 25
Plating time ( hour )

. Effect of plating times on plating rate (continuous
type) with addition (0, 25, 50%) of waste solution.

>

=
Ehn
50%)3H o,
o] 248 A4 Table 4 o] WHo R T
Z*](Continuous type)2] =57kl
HojFEr} # TFele] RE Hyjgo
F7hHE mE&Ert gasda, 9
o] Hg 8 =N st ol
Fig. 7 oM} Zoia Azbect o =3¢
B AR A2 =g 0%)E A
= 22547 o] Fel] EFFe]
dstAE] FiHe 20417F o] Fol Bslunt. wlebM
Fig. 4 & Batch type X2t} Continuous type2 Y& &
ufH A 7H) o)A}, oldslxE] EeHe o8] =FA

BEg

—LF]
f=]

(U-.-n :{ 01’
)
il
2
B
£

oy
sl
_Q_

e @AY & T W B3l 25% Wl
U Eoest olelside) i 217 12542 10

>

174 o]5o] maFo] E%3le] Batch typeR Tt Zbzf
EFAZbe] gqufje} suf AR H =3 50%S
A E YR FoHat ofdslxe] FulHo] 7547k
o]%o E7Fo] E#3le] Batch type 2T} Continuous
typeoll Al ZHz} 25849} 3.7u) ol =EE 4 lgiTh
olgi$t A= Continuous typelE EF&H Bawch
typer] ETh A2 Azd =FAe 108, 5
50% A7I= 3l =eAI7RE Al
Fig.9 = Fig. 8 ¢ Continuous typeollA] ¥
50% 7V o) =7kl s 559 244 e
Aok A2 =FAZF Sl W) Nigh pe] AR

o

2ol 9.
/| =E

AT}

— Lol
e ]



SR Ni-Cu-P B $EGike] Mol Ak pige 33

100
—O— —&— —0—: Nickel-catalyst
—_ —o— —A— —&—: Zincated-catalyst
= ol
3
=
g Ni
60 |
]
‘S
-
g 40
% Cu
Q
55 20
[
0 1 1 A 1
0 2 4 6 8 10

Plating time ( hour)

Fig. 9. Composition variation of plating deposit on plating
time (continuous type).

Z7Ie WA Cu RS 7Asigith ERA7ke] 215
of Wt P HEe 7 2 Aol AA sk,
Niz} Cu A#-E VA Svidz oldslde] Zufjdoa
7.5 NRAE A R3] R%kot 7.5 A7k o] F
< A WAtk wEtA Fig. 8 oA ¥
50% FH7Fg o) A ZeEs oldskAz] Funo)A
EFA g9 o] 7.5 A7k 7

15 QST 2

T Loj O
—m| o=

v = T o N
HEE Eg&wrt 43 gisly 5328 #Hel
E#H Fig. 6 olXet 2ol Nib Cuel A& w3}

ke R ARALYT.
4.4 =

249 Z00M B8] Ni-CuP H =39 A}
Bl Well 2ARE Aot ohgat 22 4E88 At
L. otdg A et & Y Fnjlg Aale YA FuH
€ 3 g 9 2 =EA7RS ANz

T UAThH

2.Batch typeollA A2 A=F =Fdo =HH 7
EENL 50%47)5d% FA4s) Ni-Cu-P ¥ £
Re) AArLg-e] 7T

A2 ARG =gde) ARE =Fde) JREE o
£Hoz HEsl] EF3PH (Continuous type) H
ZFEHA] %S w(Batch type) BT} TEAIZFE 10
i gA) 71

10.

11.

4 A2 Azs 2FH =AHH ¥

=739 50%E
Hrlelel 228 Tle HEE ASHOZ 1

3 3]
%% 73-9(Continuous type)e] TFA|ZHS HEs)
A %€ $Batch type)] =FAIZHET} 374

L=y

. FERRESL, TR« EERRD- &I, FEIE 60262973,
(1985).

. JEEHE, FAAT [ YETEMNI-Co-PAEY- & BN ERE
HURFAE, SBRTEINE, 34(6), 74-81 (1983).

CERT, B, AEEM EER= .y 38 A%
B BIZOWT” REREHELM, 303), 13-17 (1979).

. [IFTRRESL, —RBdG, VT, BEE, IR Tt
ETWNI-Cu-PAED - &7, EBEEHIT, 38(9), 74-78
(1987).

L HFELR, RS o— FT U ST TR E LT
DNi-Cu-PRE IR £I1CB$ 5=, =8, SEFEmBIT,
38(9), 96-99 (1987).

. 2014, e dRuyE 7Y B AT
S FE AFD) A R DX z2Ho] FA
3 WA-7E- =53] Al B4l viAE 38, 3=
HEHF3EA], 24(2), 103-113 (1991).

. R0, &g R YA-TE)e) e
A we Ax " WA Wby, dFERTEIA,
23(4) (1990).

ol RAE UE =] g ofe B4 o9
37, HARIEE, M-S (1985).

L2 A B =21y, 589, 193),

121-127 (1986).

A. Hung : “kinetic of Electroless Copper Deposition with

Hypophosphite as a Reducing Agent”, Apr., 74-77 (1988).

K. M. Chen and A. Hung : “Mechanism of Hypophosphite

-Reduced Electroless Copper”, J. Electrochem., Soc., 136(1),

72-75 (1989).

AeelZy A 104 A 2. &, 2001



