Experiment 4

Experiment 4-B: Galvanic current measurement and weight loss estimation
Objectives

1- To measure the galvanic current density between coupled brass and mild steel electrodes immersed in 5% by weight NaCl salt solution.

2- To estimate the weight loss of the corroding metal.

Theory

Galvanic corrosion takes place when two dissimilar metals are electrically connected while exposed to an electrolyte. The more reactive metal in a particular environment will experience corrosion while the other metal will be cathodically protected.

According to Faraday’s Law of Electrolysis, the amount of substance undergoing oxidation or reduction at each electrode is directly proportional to the amount of electricity that passes through the cell. Faraday is one quantitative unit of electricity that is defined as the amount of electricity that oxidizes one equivalent weight of a substance at the anode (one equivalent weight = atomic weight/number of e- in the half reaction). One Faraday = 96500 C.

To design against galvanic corrosion or for cathodic protection, corrosion current density between the two coupled electrodes is firstly measured in the given environment. This parameter is then used to have an estimate of the amount of corrosion in terms of penetration or weight loss of a given engineering component or structure.

Apparatus

The same as in the first corrosion experiment.

Procedure

1- Partially mask the brass and mild steel samples using a scotech tape leaving only 1 cm2 exposed area for each of the two electrodes.

2- Immerse the partially masked brass and mild steel electrodes in the NaCl salt solution.

3- Connect the multimeter (set to the low impedance current measuring mode) to the two electrodes such that the +ve and –ve terminals are connected to the brass and steel respectively.

4- Record the measured galvanic current every one minute, for 15 minutes.

Data Analysis

1- Plot a graph for the galvanic current density versus the time.

2- Using numerical integration or any other methods, calculate the average galvanic corrosion current.

3- Calculate the average galvanic current density, I in A/m2.

4- Calculate the weight loss of the anode (mild steel) using the following equation:
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where:

r
: The weight loss in mol/m2.s

i
: Average corrosion current density in (A/m2).

n
: Number of electrons in the half reaction.

F
: Faraday’s constant = 96500 (C).

Discussion and Conclusions:

Write a concise account of the experiment and the results obtained.
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