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Abstract
One of the problems faced by steam boilers is the formation of black iron oxide (magnetite)
layers. In this study, its chemical and physical properties were identified, and how it is formed
inside fire tube boilers.
In many cases, black iron oxide is so widespread and dense the chemical treatments are not
enough to control it, and thus has become a danger to the boilers and their components, and we
will need to take steps to actually remove the magnetite to protect the boiler and the components
of the steam cycle where there are many solution, and the most important of these magnetic
filters solution.
Magnetic filters are generally considered a low-cost option, and they are suitable for both high
and low flow. In this study, a magnetic filter was designed to capture magnetite particles. The
filter work was tested by designing a flow system loaded with magnetite that works through it,
and the results of the experiments conducted were the system must ensure that the filter works
well in capturing magnetite particles.
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Through those experiments, we noticed that the water was purified and filtered well, and we
also concluded that the lower the speed of entering the water loaded with magnetite, the better
the results of its retention through the filter, the better result was at the speed of entering the
water 1.1 m/h.

Keywords: black iron oxide, Magnetite, magnetite, steam boilers, flame tube boilers, magnetic
filter.
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