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New Process of Palladium Electroplating from Potassium Citrate Bath
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Abstract Process of Pd plating from system of potassium citrate and ammonium oxalate is investi-
gated. Results show, with additives of XP-4, XP-7, PPS and FF prepared in our laboratory, full bright
Pd electrodeposit can be obtained in wide range of 0.5-3.5 A/dm? and 40-60°C and at 1.0 A/dm? and Pd
10 g/L contg in bath, current efficiency and deposition rate are 92.0% and 0.25um/min respectively,
which will be changed with change of c.d. and Pd content in bath. Both XP-4 and XP-7 inhibit Pd ele-
ctrodeposition and cause increase of deposition overpotential. Their co-existence can make Pd electro-
deposition potential shift to negative value, up to 240mV.

Key words Palladium Electroplating New process

EHMMZER T TR BEFES/ENNE 8 v 4 R WHE.e/L BEHEWKE.g/L
WHER X R EE AR 5 3 A Pd(NHs):Cl: ,g/L 12~25 20
B R EEe SESEEMEEE mWHh K3CsHs07 -H: O, g/L 80~120 97.4
FEMENEREENRE, KMEREEH =402 (NH4):C204 *H:0,g/L 25~60 42.6
—ERMEEm R AT LEREREERS XP-4,g/L 0.015~0.040  0.03
SENEESRE, X RUAT L3 5 B0 5 AR, T XP-7,g/L 0.1~0.5 0.3
EoAT e N S5 e, IR D R AT 5 B A At R ik Dk, A/dm? 0.5~3.5 1.5
. AN, BT RENME SRR B T,C 40~60 50

. pH, E KB AF BRI T 6.5~8.5 7.0
1 FEERH FH % PHIER X

1.1 SRER{UE8

AR SHREAREEASREREMR
1 hn B Rk B8, B TR TR R R A AT
WE

L 7 X E Pinef{ 8% /> SIRDE4XUE 8 i {X L3
7, X 25T 3033 W X-Y R ic R H Fic LR
g5 R 5T B R S B R R AR (T /B B8 0.19¢m?), 411
2B R, R H R NS R ARG R B A
A F A AR), 3 H50mV s,
1.2 EHAMTIESRHE

2 H#REiTie

2.1 FWMFXERXREEAIRM

IS BT B A XP-4. XP-7. PPSFIFF & 24 3F
ALY RRRE Y.

) 136 75 5 0 1 X P-4 0 XP-7 %} 2B /R 8 (26 Tml)idk,
B bR 6 S VE R o SE IR R R 50°C, TR RY
(& Jy5min, B JLA0.5A, SR BEHE, Bk &3 #O6 K
HOHA R R B Y R K R (B 0. 1mm), o] UE
H, R P A& B A G A1), R R #R8 ~ 9em B



+4- 1997 Mar.

Electroplating & Pollution Control

Vol. 17 No. 2

EREHHA, KMo RE L mAXP-4 0.015g/L
RR2), ZENMEF AR MEREEZS Bl
& XP-4 0.015g/Lf1 XP-7 0.15g/LEF X £ 3), I B &
W T AR A /NI A R AR B, IRk 1
IXP-41 4 &i%50.03g/LBE XP-74350.15g/LET G A
4), I HE o T ARV /N i MRS AR B L (R 32~ 3
cnHAERAR, HRA MR BERPXP-45
0.03g/L.XP-7i%0.3g/LEf GX K 5), BNl F BB 20t
o PR R R, BN XP-47E 48 9 iy FL o
BeELAFER . XP-TH R AT KEE R EHE M
HER. A AN ER P XP-4MXP- T — E 8/ — &
ol e, B F e FEA/ER, B TEM BRI
R, ERMTIATEMREE, AR TRENER, S35
MBS NAPIHEER LR SRERA, £ Lk
75 0 30 A vk B VO B P, 8 VB0IR B (40~ 60°C) Fl pH fE
(pPH6.5~85)EER AR N T I KT LN
uk -4 LR by i BN O U B E A (o

Bx. w ] rur 2 %

) zx

WA (g/L): 1. REFM#H 2. XP 40.015; 3, XP 4 0.015+
XP-70.15; 4, XP-4 0.03+XP-7 0.15; 5, XP-4 0.03+XP-7 0.3
B VR0 R B 2RO 5TV [ 9 i

2.2 BRFEAEIEXNIAERNENRI
FeR A ARNHEEREEMERPARLSE
(HREEHFLOA/AM”) S E R MR XRER
FU L, ELOA/dm> IR B T, ¥ 58 & & M6g/L
$2 7 2 10g/L, B FU30% ) B 68.8% 28 M 12 15 £.92.0%,
AU AR (B4 % B 9 10g/ L) B VL 3R 28 T A 40 0 0T

Cpg’*, p/L
6 8 10
100
- 1
% 80
2
60
Lo 20 30
D«, A/dm?
Sim it AR 6 A

12 YR TR 1) 00 B S Y (B4 )

PEE A0S A dm 1 196,59 o 26 M F R E 1.5A /dm?
Il #988.3% , B J5 4 1% F M 2 3.5A/dm 26 (981.2%,
i, BRER P ERE BRATNEREBETRES
B RR,
2.3 EREEMNESERREENRN

B3RS MFTEE@ESBI10g/L)MERPE S
B (b, LA I 25 BE 29 1.0A /dm2) % T 553 J&E i % il
HPRFY, LB EE R12.02g/cm>#HITHE, BRLE
M O0.5A/dm? 2 B FI3.5A /dm?, 48 #4497 B33 B M0.13
um/mink ¥ 4R B £ 0.78um/min; Z£ 1.0A /dm?2 4 i #
HORE BT, W PA™ & & M6g/LiRE E10g/L, i
AY L BLE HE JL0.19um /min4k 18 K 2£0.25m/min, 1]
W PSR R R RS B T TR

020,

"R (a) (h)

=
>
=
i

FEA, un/min
=

Rl g, i
~a

T

=

< =

Dx. A/dm? Gg?*. v

&3 o IR0 HE BE () R0 4R 3 5 (b) W U BE 3 i
2.4 FInFR ¥ BE AR AR 4 B9 B M

XP-4F1 XP-7 % ris % 48 09 7 50 7 3], XP-4 51
XP-7xf 48 i LA 22 o FAAR AR AL B9 82 i, 4 B 4B R o
ALLE &, P R R mAet (1), & —0.45VH
AR IR R UL, £ —0.85V, ST AR i R K 31
0 B P B 7E7E X P-4 0.03g/L(h £ 2) 8 XP-7 0.3
g/L(HH 2 3)At, 48 B3 L BUBH AR AR AL Bh 4% 0 3%, AR AL i
AL SR R X P-4 0 XP-7T 38 & , LA B i 4 B8 T
A B 5155 100m VA 215m V, 7] [, XP- 451 XP-71y
REL k488 Y B0 U B 5 24 48 98 P X P-4 0.03g/LF1XP-7 0.3
g/LILFEm (M1 2k 4), EATHE R IR RMKHE AR ER K,
FI AR W AL ST VR N B A #5240m V, 3E HA B R
XP-450 XP-73 [F] & fI M i BH 4k 48 &9 e S A, 8 3T R
Yy SRL /N R R 2.
2.5 HEEMERERRAE
2.5.1 {EHERMEEE

BEARBHRIE N BREREHERE(>5um)
UREEBE—BAE, NS5 RBE AR Ga. i
Was s, TR A KR N TS R BT
B SRR R B L N, ER BRI
FEEBESRTM2~3emib AR =47l 23R,
WP MA R —EMmFPPS 0.2g/L, | XP-4 51 XP-7
5% B0 4 5 MK £ 0.012g/L#10.12g/L, 45 B A A



1997434

SR

F1TBE22BE) -5

RRFERBERKRN N, WEEREERERS. 5
Sh, BRME R L B R B R 0.5cm &b A B HH IR RS 4,
il ER, MARMAFF 3g/LN AT Bk LR 8. 2
K, IRINFI PPSHIFE XS 98 /2 SM 0L & BT & H i H 1K H

Z)

-30

sem”

-20

1/ (mA

~10p

E/V (vs SCE)

1, ZFEN#H;2, XP 4 0.03; 3, XP 70.3; 4, XP-4 0.03+XP-70.3
B4 7 (g/L)xT BIAR AR 1k i 5 e
252 FEWHE

(1) 7E 48 Y A3 DL AR o 2 o V% 0300 B9 8 1 RO
MAAESREBE BREENERNHRESS
FEHEEZWE. LA, ER P EMFTPPSMFFH
THFE B R/, 24 48 i DT 2 O 5 B IR e, BV
A MXP-4FXP-7M W BB LR E . — B UL
1A-h,XP-4 1 XP-7 §Y 7§ #& 3 & 4 5] % 0.08~0.012
g/L#10.08g/L,

QBRI B P ERWHFE, B KA AT, v 4b
inPA(NH3)2Cls [& &K 8 PA(NH;),Cl: ¥ 3% , % #7158
BT pHE. X R, R PITERP N EREN
BB EBE R, A26TmI B RELBRAR P, BT
FAA - WE A AR LMo

3 4it

AETERE TN
(1) % f XP-4.XP-7.PPS 1 FF % i jm #| 7] 7€

B, MAMB Sk FRB AR REER,
(2) f F 75 B % 3% . W] #£ 40~60C f1 0.5~3.5
Afdm? 5 SRR A& A T HAT4E B i B
(3) B P IEE B AV L TR B K M8
BEBRART6g/Lt, BT KSR 8B I
Mz, )
@ BARERMERS ERPETERL
g/L 1.0A/dm?Bf, B i 2k R W] 15 3/92.0%.

2 £ X W

[1] Ronald J Morrissey. Plating and Surface Finishing,
1995;82(8):69.
[2] Joseph A Abys. Plating and Surface Finishing, 1995;82
(8):67~68.
[3] J L Martin and M P Tobe. Metal Finishing, 1990;88(1):
39~41.
[4] R LE Penven, W Levason and T A Whitfield. Electro-
chimica Acta, 1982;27:897.
[6] R LE Penven, W Levason and D Pletcher. J Appl.
Electrochem., 1992;22:421~~424,
[6] H K Straschil, J A Abbys, E J Kudrak et al. Metal
Finishing, 1992;90(1):42~47.
[7]1 J L Martin, J E McCaskie and M P Toben. U S Patent
4622110(Nov.11, 1986) and 4545868,(Oct.8,1985).
[8] Fred I Novel, James L. Martin and Michael P Toben.
European Patent Application 0225422 (June 6, 1986).
{9] Fred 1 Novel, Sands Point, James L Martin et al. U S
Patent 4741 818 (May 5,1988).
[10] J A Abys et al. U S Patent 4911798 and 4911799.
(11] REFMmEA. SETFA(LM). FB Il &, 1977
671~673.
[12] S Jayakrishnan and S R Natarajan. Metal Finishing,
1991; 89(1):23~25.
[13) C K Lai, Y Y Wang and C C Wan. J. Electroanal.
Chem., 1992;322:267~278.
(¥ # H #31996 09 02)

BEDBRRIRRBOIRRRBRPRERIVVOERRIDERIPERIREVRRAVEARARARDBEBEO®

RITAFREEFERERSP.M.N, BA +SEH $ HESURIT, REBRE, MK, BZ A/

K,

TR WLIR I £ 5 R A2 R B RN, By L e MR T T
IR ER BN TiEEZ R THRR]T 7 5, S i A 1 SP. M. N & 10032, #7550 ; 5K
SP.M.N&505%, i #8407C(5 /BRI — 1K), A FIEH £/, M B HRIE> BEE, X2 K%,

#moiL a M

MiHE VT G T BB X B LR
BiE  (0576)2449012, 2447722, 2444885(EH)
FRIT Tk M-S 30204719336

G B - - S A S

BB 318050
BP 129-8935567
S 332600200161581



