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Abstract

Thick platinum metal layer was deposited on ceramics
using electroless- and electro-plating. The ceramics, which
consist of ZrO,, Al,0,, SiO,, Na,O, and other oxides, were
etched in HF solution, and then immersed in a platinum
electroless plating solution containing Pt(NH;),(NO,), and
N,H, as a reducting regent. The mass of the ceramics
specimen slightly decreased with the electroless plating time
and then increased at a rate depending on temperature, but
independent of Pt’" concentration. Two um thick platinum
layer could be deposited uniformly on ceramics by electroless
plating for 14.4 ks at 323 K. Electroplating of platinum in
Pt(NH;),(NO,), solution after electroless plating caused the
formation of several tens ym thick platinum layer, and many
cracks were formed on the platinum layer after long period of

electroplating.
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Table 1 The composition of Pt electroless plating solution
and operating conditions.

Table 2 The composition of Pt electroplating solution and
operating conditions.

Fig. 1 Relationship between the mass change of the
specimen, A W,, and the electroless plating time, t,, at 323 K;
a) after and b) before chemical etching in HF solution.

Fig. 2 CSLM images of the surface of a) non-etched and b)
etched specimens before / after Pt electroless plating.

Fig. 3 Relationship between the mass change of the
specimen, A W,, and the electroless plating time, t,, in C,, =
0.0039 kmolm™ solution at different temperatures, T.

Fig. 4 CSLM images and schematic models of the specimen
after Pt electroless plating at a) T = 313 K, b) 323 K, and c¢)
333 K.

Fig. 5 Relationship between the mass change of the
specimen, A W,, and the electroless plating time, t,, at 323 K
and different Cs.

Fig. 6 CSLM image of the vertical cross-section of the

specimen after Pt electroless plating at 323 K for 14.4 ks.
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Fig. 7 Relationship between the mass change of the
specimen, A W,, and the electroplating time, t,, with 100 Am?
at 353 K. The electroplating was carried out after electroless
plating for 14.4 ks at 323 K.

Fig. 8 CSLM images of the vertical cross-section of the
specimen after Pt electroplating at 323 K for a) t, = 10.8 ks
and b) 32.4 ks.

Fig. 9 CSLM image of the surface of the specimen after Pt

electroplating at 323 K for 32.4 ks.
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¥ 3 C, = 0.0039 kmolm & H ., R /iRE (T) Ik
JoRBoOBEEZLZML (AW) WEMD > S RH (t,) &0
B 1R

B4 a) T=313K., b) 323 K, BXL W) 333 KD A& HEE
fig ¥ - X R EbD CSLM 5 H B Xk O #E A K

X5 32KBLUORAL-C BT 2RBOEEZLE (A
W,) LBEEMD - BFM (t,) & ok

M 6 323 K., 144 ks O A& BEEMRD o % O WK O W&
CSLM & &

B 7 100 Am™?, 353 K OFMH BT o2 A0 E &L (A
W, LEBID > KM (t,) EOBEK, EXD > & 1F 14.4 ks
BRLO32IKDOEEMD > Z DD HLIZITbNT

M 8 a) 10.8ks B XL XN b)324ks DHAEERD » % (323 K)

% o R E O MW m CSLM 5 &
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Table 1 The composition of Pt electroless plating solution and

operating conditions.

Pt(NH,),(NO,), 0.0039 — 0.019 kmolm"’
NH,OH 1.9 kmolm™’
(NH,0H)CI 1.8 kmolm™*

N,H, H,O 0.25 kmolm™*

Temperature, T
Plating time, t

pH

313 - 333 K

1.8 — 14.4 ks

10.2

(AR AT R

WA, mfEEm . L &L
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Table 2 The composition of Pt electroplating solution and

operating conditions.

Pt(NH,),(NO,), 0.051 kmolm™*
CH,COONa 0.85 kmolm™*
Na,CO, 0.94 kmolm™’
Temperature, T 353 K
Plating time, t 10.8 — 32.4 ks
Current density, i 100 Am™?

pH 11.6
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Fig. 1 Relationship between the mass change of the specimen, AW, and the
electroless plating time, t;, at 323 K a) after and b) before chemical etching in HF
solution.
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a) Non-etched specimen
t,=0s t, =144 ks

b) Etched specimen
t,=0s

Fig. 2 CSLM images of the surface of a) non-etched and b) etched specimens
before / after Pt electroless plating.
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Fig. 3 Relationship between the mass change of the specimen, AW, and the
electroless plating time, t;, in Cpt =0.0039 kmolm™ solution at different

temperatures, T.
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Fig. 4 CSLM images and schematic models of the specimen after Pt electroless
plating ata) T =313 K, b) 323 K, and ¢) 333 K.
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Fig. 5 Relationship between the mass change of the specimen, A W, and the
electroless plating time, t,, at 323 K and different Cpts.
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Epoxy resin

Fig. 6 CSLM image of the vertical cross-section of the specimen after Pt
electroless plating at 323 K for 14.4 ks.
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Fig. 7 Relationship between the mass change of the specimen, A W,, and the
electroplating time, t,, with 100 Am™ at 353 K. The electroplating was carried out
after electroless plating for 14.4 ks at 323 K.
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a) t,=10.8 ks

Epoxy resin

Fig. 8 CSLM images of the vertical cross-section of the specimen after Pt
electroplating at 323 K for a) t, = 10.8 ks and b) 32.4 ks.
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Fig. 9 CSLM image of the surface of the specimen after Pt electroplating at 323 K
for 32.4 ks.
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