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Investigation of Ant Nest Corrosion on Copper Tube and Estimation of Exchange

Current Density on Copper Electrode by Using Differentiating Polarization Method
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ABSTRACT

The high increasing application of copper due to its advantages attract the author to do
research on copper. In addition, research about dual fuel mode in a diesel engine also discussed as
follows:

1. Ant nest corrosion (ANC) had been found and observed on the copper tube in the air
conditioner. However, the mechanism of ANC is still unclear explained. In order to
understand the mechanism and behavior of the ANC, a research investigation of ANC
on the copper tube was conducted in terms of the variables of the corrosion potential
and pH value in 10° ppm copper formate solution over 20 days. The surface
observation, cross-sectional observation, daily pH measurement, and electrochemical
measurements were conducted in this research. By using all these results, the author
explains the mechanisms of the ANC. It was found that Cannizzaro and
Comproportionation reaction critically influenced the ANC mechanism.

2. The copper electrode is still a promising electrode in the hydrogen evolution reaction
(HER). The Tafel extrapolation method (TEM) is commonly used for the estimation
of the exchange current density (io) on the HER. However, TEM is still hindered
because of some issues, such as the improper reading of Tafel slope and the influence
of physical resistant. The differential polarization method (DPM) was introduced in
this dissertation as a reliable method to estimate the value of the io. The research was
conducted a measurement of HER on copper electrode in 0.5 mol dm= H2SOy4 solution.
The value of io is calculated using both methods; the TEM and the DPM. It found that
the DPM is a promising method in the calculation of io.

3. Biodiesel fuel and biogas fuel as promising alternative energy sources for dual-fuel



mode(DFM) diesel engine attract more researchers. Therefore, The DFM operation
of diesel engine using biodiesel fuel from used cooking oil and simulated biogas fuel
with different methane contents were conducted and focused on the combustion, rate
of heat release, combustion stability, and performance.

The observation of diesel engine was conducted by varying the torques and engine
speeds. The relation of the results of biodiesel replacement, biogas energy ratio, and
brake thermal efficiency with methane content ratio in DFM show that the methane
content ratio has the maximum effect in DFM. In addition, the carbon dioxide
content in the biogas can enrich the brake thermal efficiency. The combustion
stability of all conditions is from 1.7% to 4.89%, which is still acceptable.
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