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ABSTRACT: The work aims to prepare the short carbon fiber silver layer with good uniformity and binding force. The sil-
ver-coated short carbon fibers were prepared by plating methods with glucose as reducing agent. The effects of NaOH and
NiSO, concentrations on the microstructure and properties of the silver-plated layers were studied. X-ray diffraction method and
scanning electron microscopy were used to analyze the microstructure, morphology and composition of the electroless plated

silver layers. The density and conductivity of silver-plated fibers were tested. The hot and cold cycling test method was em-
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ployed to evaluate the bonding strength between the silver-plated layers and the short carbon fibers. Increasing NaOH concen-

trations led to the increase of the silver-ammonium complex ions, and thus accelerated the reaction rate. Proper NaOH concen-

tration was beneficial to obtaining high-quality silver-plated layer. However, the leakage plating phenomena and coating un-

evenness occurred under both low and high concentrations of NaOH, which reduced the performance of silver-plated carbon fi-

ber. The Ni** ions in NiSO, additives could be adsorbed on the surface of the carbon fibers prior to other particles. This could

improve the nucleation rates during silver depositions. However, the high concentrations of NiSO, additives depressed the reac-

tion rate of silver depositions. When NaOH concentration is 7 g/L, uniform silver-plated layer with good crystallinity, large den-

sity and better conductivity can be obtained. When 5%107> mol/L NiSOy, is selected, the smooth, uniform and flat silver-plated

layer with the highest density and the best conductivity can be produced.
KEY WORDS: carbon fiber; glucose; electroless silver plating; NaOH; NiSO,
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Tab.1 Reagents used in the electroless silver plating process
Name Chemical formula Purity Manufacturer

Silver nitrate AgNO; AR National Pharmaceutical Reagent Co., Ltd.
Glucose C¢H 1,04 AR Guangzhou Chemical Reagent Co., Ltd.
Ammonia NH;-H,O0 AR Guangzhou Chemical Reagent Co., Ltd.
Absolute ethanol CH;CH,0OH AR Guangzhou Chemical Reagent Co., Ltd.
Sodium hydroxide NaOH AR Aladdin Reagent Co., Ltd.

Nickel sulfate NiSO,4-6H,0 AR Tianjin Damao Chemical Reagent Co., Ltd.
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Tab.2 Carbon fiber pretreatment process and technology

Procedure Pretreatment process Process
1 Degumming Calcined at 400 C for 30 min, then ultrasonic cleaning for 30 min.
The mixture was stirred magnetically for 1 h in a mixed acid consisting of concen-
2 Roughening trated sulfuric acid concentrated nitric acid (2 : 1 Vol) and then washed with deion-
ized water until neutral.
. Soak in a solution of 20 g/L SnCl,, 40 mL/L HCI at 60 ‘C for 40 min, then rinse with
3 Sensitized .
deionized water.
4 Activation After immersing for 40 min at 60 C in a mixed solution consisting of 0.2 g/L PdCl,,

10 mL/L HCI, it was washed with deionized water.
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Tab.3 Formulation of silver ammonia solution and reduction solution

Solution Silver ammonia solution

Reduction solution

Formula

Deionized water (50 mL), silver nitrate (0.4 g),
ammonia water (moderate amount), NaOH (variable)

Deionized water (45 mL), glucose (0.7 g),
absolute ethanol (5 mL)
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Fig.1 SEM images of silver-coated carbon fibers prepared at different NaOH concentrations
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Fig.2 XRD pattern of raw carbon fiber and silver-coated
carbon fiber prepared at different NaOH concentrations
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Fig.5 Conductivity of mixed solution added with silver
coated carbon fibers prepared at different NaOH concentrations
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Fig.6 Surface topographies of the silver-coated carbon fibers prepared at different NaOH concentrations after hot and cold cycle test
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