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Abstract In this study, an aluminum oxide layer for sealing treatment of nano-diamond powder was synthesized by

anodizing under constant current. The produced pore size and

oxide thickness were investigated using scanning electron

microscopy. The pore size increased as the treatment time increased, current density increased, sulfuric acid concentra-
tion decreased, which is different from the results under constant voltage, due to a dissolution of the oxide layers. The

oxide layer thickness by the anodizing increased as temperature, time, and current density increased. The results of this
study can be applied to optimize the sealing treatment process of nano-diamond particles of 4-10 nm to enhance the

resistances of corrosion and wear of the matrix.
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Fig. 1. Horizontal and sectional view of oxide layer [10].
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Table 1. Chemical composition of aluminum specimen
Si Fe Cu Mn
Weight Ratio(%) 0.4 0.35 0.15 0.1

Table 2. Process flow chart of sulfuric acid method.

degreasing = water claning = NaOH etching = water claning >
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Fig. 2. Surface morphology of specimen at sulfuric acid 10
wt%, Temp. 30, Time 20 min. and current density 1.5 A/dm?.
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Fig. 3. Cross section view of specimen at sulfuric acid 20
wt%, Temp. 30, Time 20 min. and current density 3 A/dm>
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Fig. 4. EDS Result of specimen at sulfuric acid 10 wt%,
Temp. 30, Time 20 min. and current density 1.5 A/dm>
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Fig. 5. Pore size of specimen treated at various temperatures.
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Fig. 6. Pore size of specimen treated at various current densities.
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Fig. 7. Pore size of specimen treated at various sulfuric acid
concentrations.
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Fig. 8. Oxide thickness of specimen treated at various
temperatures.
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Fig. 9. Oxide thickness of specimen treated at various times.
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Fig. 10. Oxide thickness of specimen treated at various current
densities.

Table 3. Comparisons between constant current method
and constant voltage method.

Constant voltage method

Constant current method .
(experimental result)

Pore
size

1
Oxide
thickness Current volume 1

)

Voltage 1 Current density T
Electrolyte temperature T Electrolyte temperature
Electrolyte concentration? Electrolyte concentration |

Current density T
Electrolyte temperature
Treatment time T
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