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Fig. 3d. The mapping images of elemental energy dispersive 
spectrum (EDS) for the cross section of Co coated Rh foil. The 
Co particles are observed on the surface of the Rh plate, only.

Figs. 4, and 5 show the mapping images of EDS for the 
cross section of Co coated and diffused Rh foil. The results 
also indicate that the synthesized final products were composed 
by Co particles on the surface of Rh foil. In a previous study, 
a relatively low vacuum 10–2 hPa under an inert Ar gas atmos-
phere was maintained during the diffusion process [4-5]. The 

diffusion yield of Co atoms into the Rh matrix is increased, with 
the rise in both the annealing temperature and heating time. The 
optimum conditions for the homogeneous diffusion of Co are 
determined as the annealing temperatures at 1200°C for 3h as 
well as at 1100°C for 5h, as shown in Fig. 4. The brightness of 
the greenish spots for Co particles is faint in the whole mapping 
region of the EDS. An inhomogeneous mapping spectrum is 
observed at an annealing temperature of 1200°C for 5h due to 
rapid aggregation of Co particles compared to the diffusion rate.

Fig. 3. SEM images for (a) surface of Co layer on Rh foil, (b) cross section images for Co coated Rh foil. Mapping of EDS for (c ) Co layer in 
SEM image of (b), and (d) surface of Co-layer after annealing at 1100°C for 3 h

Fig. 4. Mapping of EDS for Co layer annealed under low vacuum using Ar inert gas at 1100°C for (a) 1 h, (b) 5 h, and at 1200°C for (a) 3 h, and 
(b) 5h. (e),(f),(g), and (h) are those of Rh layer




