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DL 38 I A MR BT (ER K 2 OB E I B e R RUR S P 1 1) I AU 7 2 PO e
PERE, e P BRIREEEL. PRSI AR BT B e AR ML RS S B I kM . e
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2.1 EETE

Y A% A 20X 30X 0.25mm 54 [ T AL 5, HHATAFEEE . DR Ak LA,
WO 7 BT A AR TR . R B L ZAE R BRYE (3~Tmin)  —fl (1.0~2.0min)
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FZEE AT 00T, Je 00 25 AN IR R AR 52, SR 5 o0 AT ELAR, AT A i 3%
W E. PRI Ol R BT 70k, B85 Rk 2 fros.
% 2 1.25(5") IEAC R ST B

S-S A B C D E BEMAREMEmIng B/ um e b REER AUR/s etk
1 1 1 1 1 1 600.00 17.2 228.67  60.00
2 1 2 2 2 2 19.00 175 209.33  65.00
3 1 3 3 3 3 28.00 17.2 217.67  75.00
4 1 4 4 4 4 600.00 17.4 216.00  80.00
5 1 5 5 5 5 600.00 16.2 162.67  85.00
6 2 1 2 3 4 17.00 17.1 216.33  65.00
7 2 2 3 4 5 600.00 17.1 118.67  75.00
8 2 3 4 5 1 600.00 16.5 16.00  85.00
9 2 4 5 1 2 600.00 16.0 96.00  80.00
0 2 5 1 2 3 42.00 15.8 344.67  75.00
1 3 1 3 5 2 17.00 17.0 175.67  80.00
2 3 2 4 1 3 600.00 16.2 184.00  75.00
3 3 3 5 2 4 600.00 17.1 203.67  80.00
4 3 4 1 3 5 30.00 16.8 151.67  75.00
5 3 5 2 4 1 37.00 16.1 189.33  80.00
6 4 1 4 2 5 600.00 15.9 39.00  80.00
7 4 2 5 3 1 600.00 16.2 193.33  75.00
8 4 3 1 4 2 27.00 16.5 294.00  80.00
9 4 4 2 5 3 30.00 16.3 132.00  80.00
20 4 5 3 1 4 600.00 15.6 283.33  75.00
2. 5 1 5 4 3 600.00 16.3 327.00  75.00
2 5 2 1 5 4 21.00 15.9 154.67  80.00
22 5 3 2 1 5 600.00 16.7 233.33  70.00
24 5 4 3 2 1 600.00 16.0 7867  70.00
25 5 5 4 3 2 600.00 15.5 143.33  80.00

R Fa5E 227.4 9.0 459.4 346.4 234.8
R## 1.0 1.0 05 04 03
R iiid 48.5 89.8 115.1 100.8 100.0
RYtsE 50 7.0 80 100 3.0
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(L fEPmEREHEIEE PN, Pih AR, e kg s b mim ik
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Quaternion-complex electroless nickel additive Selecting by
orthogonal test method

Li Ning, Liu Haiping, Bi Sifu
Department of applied chemistry,Harbin institute of technology, Harbin 150001, China

Abstract

The major electroless nickel bath compositions were confirmed in our previous work. In order to
improve the bath stability, and the performance of the EN deposit, a new quaternion-complex additive
was selected by orthogonal test method. The organic compounds M containing sulfur, KI , Pb(Ac)2
and CuSO4 » 5H20 composed the quaternion-complex additive. The results showed that the bath
stability was significantly increased from 21s (without additive) to12 hours with the additive for the Pd
stability test. Also, the performances of the deposits such nitric acid corrosion resistance were improve
from 23s to 404s after adding the additive to the bath. Thus, the additive could significantly improve
the bath stability, the nitric acid corrosion resistance and deposit appearance. Compared with a
commercial additive, the quaternion complex additive had an excellent effect on the bath stability and
the performance of the deposit.

Keywords: electroless nickel; orthogonal test; additives; nitric acid corrosion resistance; PCB
(printed circuit board)
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