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Effect of Plating Solution Flow Pattern on Preparation of Electroless Copper-
Plated Carbon Foam under Vacuum and Ultrasonic Conditions

YANG Liu', LIU Xiu-Jun', LI Tong-Qi’, HAN Rui-Lian', FENG Zhi-Hai’

(1. School of Environmental and Chemical Engineering, Tianjin Polytechnic University, Tianjin 300387, China; 2. National
Key Laboratory of Advanced Functional Composite Materials, Aerospace Research Institute of Materials and Processing Tech-
nology, Beijing 100076, China)

Abstract: Electroless plating with assistance of vacuum and ultrasonic is an effective method to coat copper onto
the inner surface of bulk carbon foam. However, it is difficult to obtain uniform copper coating. In present work, the
copper coating’s uniformity was improved by forcing plating solution inside the carbon foam on basis of vacuum
and ultrasonic assistance during eletroless plating process. And effect of the flow pattern on plated copper’s proper-
ties was investigated. Compared with one-direction flow of plating solution, a bidirectional flow made the weight gain
rate of single cut piece >7.10% and the total weight increased up to 7.68%. The copper coating at thickness >5 um; with
better uniformity was compact, smooth and no CuO or Cu,O. The mechanical and electrical properties of Cu/carbon
foam were evenly enhanced. The compression strength was increased from 0.70 MPa to 1.54 MPa, and the conduc-
tivity from 700 S/cm to 1724 S/cm.
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Table 1 Plating solution composition and process conditions

Steps Composition Conditions

Degreasing 60 g/L NaOH 50°C, 20 min

20 g/L Na,CO;,

20 g/L Na;PO,
Roughening  60% HNO; 25°C, 20 min
Sensitization 5% HCI 25 min

20 g/L SnCl,
Activation 30 g/L AgNO; 25 min;

Vacuum, 10 min

Electroless 20 g/L CuSO4*5H,0 Room temperature

copper plating 26 g/L Na,EDTA*2H,0 pH 12.2-12.5
20 g/L C;H3KO04*4H,0  Vacuum:
20 mL/L 2, 2-Bipyridine  0.04—0.06 MPa
20 mL/L methanal(37%) Ultrasonic:
42 kHz, 100 W
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CF2: Plating solution flowed from A to B(a)

CF3: A bidirectional flow of plating solution (b)
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Fig. 4 Schematic of copper deposition on pore surface
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