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Abstract: In this paper, according to the current situation of using precious metal palladium salt or sil-
ver salt in the activation process of ceramic electroless plating, the method of using copper salt for sen-
sitization and activation was studied, in order to save precious metal and reduce production cost. The re-
sults showed that the pretreated ceramics was immersed in 0.25 gL' CuSO, solution for 1 min at room
temperature. After cleaning with tap water and distilled water, the pretreated ceramics was immersed in
24 g-L' CuSO,-5H,0 solution for 15 min at room temperature. Then the ceramics were immersed in pH
8 ~ 9 NaOH solution for 20 min, and the sensitization was completed. The sensitized ceramics was put
into the solution containing 18 g-L" NaOH and 50 mL-L"' HCHO, and soaked at 65 °C for 40 min to
complete the activation. The activated ceramics could be electroless plated with copper by traditional
method. The copper coating was uniform, dense, with good crystal structure and good adhesion to the
substrate.
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Fig.1 The back of a commercial wall-mounted ceramic

sheet and the test piece for experiments
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Fig.2 Morphology of unglazed surface of the ceram-
ic tile
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Tab.1 Main components of unglazed surface of the ceram-
ic tile
JLER wt.%
O 39~45
Ca 20~21
Si 12~20
Mg 9~10
Al 8~10
0.5~2.7
C <l4
<0.5

Flex, Cu#ll, CuKa §14k ,1=0.15418 nm, Jill 3# H1 JE 40
kV,H i 15 mA).
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Tab.2 Process parameters of electroless copper plating

IR L I B SR A WeBE 24
FKBRER T (CuSO,-5H,0)/(g L) 18
FI (HCHO)/(mL-L") 90
L 2R — 40 (CoH 1 N,Na,04 ) /(g L) 60
2,2 -HRAEWE (CoHgN,)/(mg-L™) 15
pH i (NaOH #17) 12~13
B /°C 65
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Fig.3 Experimental principle and process of electroless copper plating on ceramics
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Tab.3 Factors and levels of orthogonal test of ceramic sensitization activation treatment

el ¢(CuS0,-5H,0)/(g-L") ¥ 1 7] /min ¢(HCHO)/(ml-L") 3 B[] /min
LSS (A) (B) (©) (D)
1 20 15 50 20
2 24 20 60 30
3 28 25 70 40
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Tab.4 Appearance grading standard of electroless copper

plating
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Tab.5 Scoring standard of electroless copper plating rate

EN sy B/ (pm-h!) W
1 12.25 42
2 10.36 1
3 12.99 5.8
4 14.90 10
5 13.49 6.9
6 14.50 9.1
7 12.99 5.8
8 14.40 8.9
9 11.68 29
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Tab.6 Parameters of L,(3*) orthogonal test for ceramic sensitization activation treatment

s CuSO“'LSﬁZO/(g | Bl /min | HCHO/(mI-L") | #6506l /min ikt M Gih
(A) (B) (©) (D) oY oy oY
1 20 15 50 20 4.2 10 14.2
2 20 20 60 30 1 1 2
3 20 25 70 40 5.8 4 9.8
4 24 15 60 40 10 8 18
5 24 20 70 20 6.9 5 11.9
6 24 25 50 30 9.1 7 16.1
7 28 15 70 30 5.8 6 11.8
8 28 20 50 40 8.9 7 15.9
9 28 25 60 20 2.9 9 11.9
m, 8.65 14.64 15.38 12.64 A )52 T
m, 15.33 9.92 10.63 9.97
my 13.19 12.61 11.15 14.56 A>C>B>D A,B,C,D;
R 6.68 4.72 4.75 4.59
#7 EXRRBENBLELIZSHE () Bt
Tab.7 Technological parameters of optimum activation LSRR EHMITEN N, INESTTIEH,
S b AAIS f T. 2 2H Ao AR i, R T AR T R A i ik 91.7 wt.% ,
CuSO, SHO W/ (g L") 24 I 5.1 wt.% O, & O J& R Il Cu # S L PN B, Sk
LI Tal/ (min) 15 TCRARD I B A T 58 A Cu B2 B 5
HCHOM I (mLLT) i £8 HFEEMERETRNARNLE
JE I IF]/ (min) 40 Tab.8 Composition and content of elements on the ceram-

ic surface after electroless plating

K Fil SEM il EDS %A {2 i AT S A C 3R
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JEG 30 L0 0 RO 10 Y R T A2 A B " =
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S 0.807
Ca 0.599
Cu 91.747
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Fig.4 SEM patterns of electroless copper plating
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Fig.5 XRD spectrum of electroless copper plating
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