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Abstract

This research aims to study the effect of different variables on cathodic
protection current density of carbon steel pipes by constructing impressed
current cathodic protection system (ICCPS) to prevent corrosion. Also,
determining the value of cathodic protection current density (required current) in
different corrosive environments (moderate to severe corrosion) in bare and
coated pipe that is coated with several coatings. It was studied variables effect on
the protection including the distance between Anode (graphite) & Cathode
(pipe) and the environment resistivity are studied . This research is divided into

file:///D:/Imarch2013/absenghaedeer2009.htm 1/2



Y\ o/\NY iYL glasd A SIS Aland) < juaie Fd o
three main parts as follows:

Part one : Preliminary tests of cathodic protection process in which it is pr%pared
corrosive environments by applying distilled water containing NaCl (15, 10, 8,
2.5,1,0.5,0.1) g/l as it is measured the electrical conductivity of the above
mentioned environments and then it is converted to an electrical resistivity
,where it is most commonly used in corrosion science. After then, it 1s studied
the corrosion potential with time in different environment resistivities as it in
concluded that corrosion potential with the time at the beginning will be
reduced quickly ,after that it will be reduced by slowly rate until became steady
after one hour later and it is noticed that the steady state potential became of
more negative with decreasing environment resistivity.

Part two : It was drawn the polarization curves in different environment
resistivities and from these curves, it is extracted the value of cathodic protection
current density and studied the distance of anode from cathode center by
distance 5-40 cm in step of Scm between anode and cathode.

An empirical equation expressing a relationship between cathodic protection
current density, distance between anode and cathode and environment resistivity
1s obtained as follows :

D D
QUOTE Lep lep = QUOTEA +B p* A+B p3
Where: A = 0.2104 , B = 0.864x10-6

It is concluded that the cathodic protection current density increases with:
1-  The increase the distance between Anode and Cathode.

2-  Decreasing environment resistivity.

Part three: It is applied two coats for the pipe, one of which by applying
polyethylene tape and then polyvinyl-chloride (PVC) tape, as it 1s made defects
on the specimens (circular hole) in the surface of coats by applying specific way
to identify the effect of coating defects on cathodic protection current density,
and concluded that cathodic protection current density increases with:

1-  Increasing of defects number on coatings surface.

.Decreasing environment resistivity -2
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