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Synthesis of Co Diffused Cu Matrix by Electroplating and Annealing
for Application of Mossbauer Source
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To establish the coating conditions for >’Co, non-radioactive Co ions are dissolved in an acid solution and electroplated on to a
copper plate. Then, the thermal diffusion of electroplated Co into a copper matrix was studied to apply a >’Co Mossbauer source.
Nanocrystalline Co particles were coated on a Cu substrate using DC electro-deposition at a pH of 1.89 to 5 and 20~30 mA/cm?. The
average grain size was up to 54 nm as the pH increased to 5. The second phase of Co-oxide was formatted as the pH was increased
above 4. The diffusion degree was evaluated by mapping using scanning electron microscopy (SEM). The influence of different
annealing conditions was investigated. The diffusion depth of Co depends on the annealing temperature and time. The results obtained
confirm that the deposited Co diffused almost completely into a copper matrix without substantial loss at an annealing temperature of

900 °C for 2 hours.
Keywords : electrodeposition, Mdssbauer source, recoiless energy, resonance, thermal diffusion
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Table I. The basic composition of the Sulfamate bath for electro-
plating.

Curent density 20, 30 mA/cm’
Solution pH 1.89, 2, 3,4, 5
Temperature 27°C
Film thickness 4 um
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Fig. 1. (Color online) XRD patterns for Co coated Cu sheet (4 um,
20 mA/cm?) prepared at pH 1.89, pH 3, pH 4, and pH 5.
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Fig. 2. SEM images for the Co coated Cu sheet at a current density of
20 mA/cm? and pH at (a) 1.89, (b) 3, (c) 4, and (d) 5. The magnified
images for (a’), (b’), (¢) and (d). The cross section of the Co
deposited at (e) pH 1.89 and (d) pH 4.
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Fig. 3. Average particle sizes for Co on Cu plate deposited at different

pH conditions and current densities (20 and 30 mA/cm?) analyzed by
Scherrer relationship of XRD patterns.
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Fig. 4. SEM images for the Co coated Cu sheet (a) pre-annealed sample, and annealed sample at (b) 800 °C for 2 h, (c) 900 °C for 1 h, and (d)

900 °C for 2 h.
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Fig. 5. (Color online) The results of energy dispersive X-ray spectra (EDS) for Co coated Cu (a) pre-annealed, and (b) annealed at 900 °C for 2 h.
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