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Information for Non-cyanide Copper Plating

YANG Fang—u JIANG YiHeng TIAN Zhong-qun ZHOU Shao-min

( State Key Laboratory of Physical Chemistry of the Solid Surfaces Department of Chemistry College of
Chemistry and Chemical Engineering Xiamen University Xiamen 361005 China)

Abstract: Information for non-eyanide copper plating processes including nickel pre-plating acidic cop—
per pre-plating copper immersion pyrophosphate copper plating HEDP ( 1-hydroxyethylidene-1 1-
diphosphonic acid) bath copper plating ethylenediamine bath copper plating EDTA bath copper plat—
ing cuprous ions bath copper plating and citrate /tartrate bath copper plating were introduced and char—
acteristics of the above processes were stated. Problems need to be considered and solved in citrate /tar—
trate bath copper plating were also proposed.

Keywords: non-eyanide copper plating; information; citrate; tartrate

5) . . .
1) CN- .
( ) 12) .
1 :1)
3)
' 4) ; ' 2)
: 2013-04-09 : 2013-05-03
: ( No. 21021002) ( No. 2009CB930703)
( 2013 14 ), ( 2011

702 )



10 - Nov. 2013 Plating and Finishing Vol. 35 No. 11 Serial No. 248
[3 »” ;3) ;
' 4) N ' 5) —NH—C =S —N=C—SH
\ 1 6) .
o GB293B
o 1.3
o 3 [
o 500
1 ’ ’
1.1 : o
1
o :280¢g/L NiSO, ° o
6H,0 45¢/L NiCl, » 6H,0 35¢g/L H,BO, pH N
4.0~4.6 9 50~60°C J 1~5A/dm* ¢ 3~ N ;
5 min, N °
o 1.4
o o :80¢g/L 400¢/L
1.2 30g/L 8¢g/L 20¢g/L
' o A:A <1:2 pH 8~10 J, 1~5
80 ~110g/L CuSO, *5H,0 pH A/dm® o
1.0~3.0 6 J. 0.5~2A/dm’ ¢ 5~ .
10 min, N
4
2
o :20g/L CuSO, - 20 ~25 g/L, 320 ~350 ¢/L 40 ~
5H,0 40¢/L H,S0, 15mL/L GB293A 15 45¢/L Al ) 15 ~20g/L
mL/L GB293B J. 0.8A/dm’> ¢ 30%C B( ) J, 0.3~1.1A/dm* @
t 3 min, 25 ~40C t 3min pH 8.0~8.8,

o GB293A



2013 11 35 11 ( 248 ) 11~
. 110 ~20g/L Cu,( OH) ,CO, 120 ~
1.5 HEDP 170 ¢/L EDTANa, 25 ~ 40¢/L C,H,0,K, » H,0 4
HEDP . g/LKNO, 50 ~ 100 mL/L pH 11~13 ¢

5

(HEDP P C( CH,) ( OH) ( PO,H,), )
. HEDP

8 ~12g/L Cu®* Cu( OH),
CuCO,  CuSO, *5H,0 80 ~ 130g/L
HEDP n( HEDP) : n( Cu®*) =(3 ~4):1 40 ~60g/L
K,CO, 20 ~25mL/L CuR-1 pH 9~10 J,
1.0~3.0A/dm*> 9 35~50°C A:A,=1:(1~
1.5) 15 ~25 /min
6
o : 50 ~
70 g/L CuSO, * 5H,0 150g/L 15g/L
K,CO, 1 ~2g/L H,0, pH 10 ~11( KOH
) J.=0.8~1.5A/dm’> § 30~40°C ¢ 15min.
7
( SF-638 )
s HEDP
1.6
9
3 o
125 ~35g/L 55g/L 30g/L
C 30g/L T 33g/L
GO 35~45C pH 8~10J  0.5~2.5
A/dm’ o
80% o 100
1.7 EDTA
10 EDTA

50~70°C J, 0.5 ~3.5A/dm’?
N o6 0.8um 2.5um
39  /em® 4  Jem’
EDTA :
1.8

180,27/8,0,"

:16.0 ~21. 3g/L
CuCl,*2H,0 0.475mol /L SO,*~ /8,0, 0.76 mol /L

36 g/L H,BO, 0.38mol/L 0.04
mL/L ( ) & 40°C pH 8
(  KOH ) J. 0.5~2.0A/dm’,
90% -
pH
pHo
o /
/ o
1.9
12 7
( EDTA)
( HEDP)
\EDTA N

EDTA o



12 Nov. 2013

Plating and Finishing

Vol. 35 No. 11 Serial No. 248

EDTA

‘14 ¢/L Cu,( OH) ,CO, 120 ~170g/L EDTANa,
25 ~40g/L C H,0,K, *H,0 4g/L KNO, pH 12 ~
139 50~70°C J. 0.5~3.5A/dm’.

2 —
2.1 -
- 155 ~60g/L
250 ~280¢g/L 10 ~15g/L
20 ~40¢g/L pH 85~10 6
30~40C J, 0.5~2.5A/dm’.
14 ) _
55g/L 260 g/L 32g/L
1.5¢/L 0.02g/L (

) pH 9.0 6 35C J, 1.5
Al/dm* A:A,  1:2 ¢ 8mins
84.52%
4.5

:20¢/L CuSO, *5H,0 85¢/L
C,H,0,KNa *4H,0 20g/L Na,SO, *10H,0 1.5g/L
NH,NO, 4mL/L N( CH,CH,0H), 1mL/L hg0l
( ) 0.5g/L hg02 (
) 6 50°C pH 10 ~11
( NaOH ) J. 0.5~3.5A/dm’ A A,

125 ~120¢/L 60 ~225¢/L
55 ~235¢/L 40 ~ 150 mL/L
pH 8.0~9.5 96 25 ~45C J, 0.5~2
A/dm®

o o

99.9%

:16. 1 g/L CuCl, *2H,0 76.6g/L

0.19 mol/L 30g/L H,BO, 0.38mol/L
16.0g/L 4.0g/L 1(

) 0.0l mL/L 2( ) 6
45°C pH 8.5( KOH ) J,
A/dm’, 90%

100% » .
: , . 18
19
16 g/L 82g/L
20g/L 29g/L 30g/L
28 ¢/L 20g/L 0.0l mL/L
6 45°C pH 9( KOH )

1. 0A/dm?,
0.01 ~1.50mL/L

90%

5H,0 0.2mol/L CH,0,K; *H,0 0. 05mol/L

100%

o

20

0. 2mol /L
¢/l H,BO, 20g/L KOH 10mL/L

45°C pH

2.2

8.8~9.2 J,

o

o

1 25.0g/L CuSO,

0. 02 mol/L

1.0 ~1.5A/dm?

90%

30



2013 11 35 11 ( 248 ) 13-

N -0.51
1] o —0.6'
o -0.7r
-0.81
I
S -09f
' -1.0F
1) o -1
- -12F
_].3 1 1 1 1 1 1 J
0 25 50 75 100 125 150
o tls
2) o N 2
N 5) o
pH ( pHo. pH
1) . ( 329,
( 4% J. 1A/dm2) o
0 b
—-1r 2 ’
.:5 3 1 ~ o 4
< 27
~ St (
4L I I I I

-15 -12 -09 -06 -03

@V
1— 6.0 g/L Cu™; 2—6.0 ¢/L. Cu™+76.6 ¢/L K,C,H,0, - H,0+
0.19 mol/LIEAL & #); 3— 6.0 g/L Cu™'+76.6 o/L K,CH,0, + H,0+
0.19 mol/LIAE 5 + 4 o/LUS .

1 45°C
3) o N
[ »
a.
i b.
( 18 ) (a) FlfL (b) IEF %R
e cl- 3
/ o 24} )
21 I A Ak
201
> 1.6
s
. 12t
4) o - O 8 -
( ) 04f , , , , , , ,
o 0 200 400 600 800 1000 1200
tls
4 _

?1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



14 - Nov. 2013 Plating and Finishing Vol. 35 No. 11 Serial No. 248
6) pH o pH 8) o
( 5) o o
6) o pH -
pH pH o
) 3
0 L Al
H()()C\ (// .
T
H([\O/TUB °
H(‘/ﬁ\o
0
(a) 1
. 2010 29(3) : 14-16.
0
on ” 2 . J. 2008
) 1(12) 1 47-50.
(;HZC()()’\ /OH l /c\ /CHZCOO' (12) O
3
C O0—> Cu"«— 0
SN S N I 2009 28( 11) : 17-20.
CH,C00" O T -1 om CH,CO0™ 4
” OH J. 2010 29(2) : 1-3.
(b) 3
5 - - J. 2012 34
(8) :10-13.
of 6 .
_03} J. 2009 42(4) :27-30.
o~ 7 )
E-06}
N J . 2010 29(5) : 13-16.
g_‘—o‘o- 8 ()
=
—12} J. 2009 28( 12) : 9-14.
_1 1 1 1 1 1 1 1 9
14 -12 -1.0 -08 0.6 —0.4 -02 2012 31(1) : 1316,
@IV vs SCE
pHAM 3 : 1—5.12; 2—5.55; 3—6.36; 10 - EDTA
4—8.25; 5—8.77; 6—9.19; 7—9.51. J. 2010 29(8) :4-7.
7) . 2009 28(3) : 1-3.
J. 2008 27(7) : 4-6.
13
’ J. 2011 30(3) : 7-11.

( 46 )



46+  Nov.2013 Plating and Finishing Vol. 35 No. 11 Serial No. 248

96. 6% 75.9%; NHLAN
90. 9% TP
89.9% 79. 1%; 1)
97. 6% 85. 7%
77.1% 37.4%.
3
: BOD 67.5%; cop  COD o
83.8% 66.9%; NH,-N 2)
91.8% 80.0% ; TP
79.0% 71.4% °
3.3 5
2 3, )
5000 mg/L
2)
3)
1 . J .
2011 31(1):1-=2.
s 2 . J
2012 39(8) :51.
( 14 )
J. 2009 31(6):1-5.
14 . - 19 . -
J . 2010 29( 3) :9-11. J . 2010
15 : 29(11) : 14.
J. 2009 28( 12) :5-8. 20 )
16 . J. J. 2012 31(8) :7-10.
2004 23(6) : 17-19. 21 )
17 ) J. 2008 27( 1) : 10.
J. 2009 28(6) : 1-4. 22
18 . : 201310012671.5 P .2013-1-14.

?1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



