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OVERVIEW:

In the last year the activity of the team was focused on industrial implementing of methods developed,
as well as on designing and implementing devices for filtration in the magnetic field.

- Research for Polish Petroleum Corporation S.A. (IFJ N-3476 and N-3469 Phase I Research) on the
possibilities of implementation of the method of filtration in the magnetic field were completed. In this part
of research, phase analyses of deposits from petrochemical circuits in the Ptock Petrochemical Works were
carried out.

- In the Reforming I unit of the Plock Petrochemical Works, a magnetic filter with a capacity of 40 mVh,
designed and manufactured in the Institute of Nuclear Physics was installed and tested. Measuring of the
efficiency of filtration and implementation of this filter is predicted for the year 2001.
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A substantial amount of contaminants, mainly of iron compounds, in crude oil-derived semi-products is
a serious technological problem in oil refining. The cost of the most commonly used candle filters, in which
needled cloth represents a filtering material, is very high. Additionally, anaerobic bacteria present in the
crude oil-derived semi-products breed very fast in traditional filters and hamper their effectiveness. Magnetic
filters with ferromagnetic beds are free of such flaws. Therefore, the authors tested the usefulness
of a magnetic filter, designed and manufactured in the Institute of Nuclear Physics in Cracow, in filtration of
the semi-product used for petrol cracking. The attempts were commissioned by the Polish Petroleum
Corporation S.A. and carried out for the first time in Poland in the Reforming I Plant of the Plock
Petrochemical Works. Since magnetic filters treat mainly the media in which iron compounds are the
principal solids, the authors quantified the content of solids and analysed deposits present in the semi-
product for petrol cracking before defining foredesign conditions of the filter.
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Samples were collected from an existing filter station, in which candle filters are used. Investigations
of all samples included chemical determinations, observations in a scanning electron microscope at
magnifications from 100 to 5000 times, and X-ray powder diffraction analyses, while Mossbauer
spectroscopy was the basis to establish phase composition.

Corrosion-derived phases, iron oxide - magnetite and iron oxide-hydroxide - goethite have been found
to be principal components of solids present in the semi-product for petrol cracking; their combined content
is between 70 and up to over 90 wt. % of total solid deposits. The deposits also contain ferromagnetic iron
sulphides, greigite Fe3S4 and pyrrhotite Fe7S8 (5-20%), and subordinate amounts (up to single percents) of
other compounds (pyrite and quartz).

Some examples of Mossbauer spectra and X-ray spectra as well as SEM photographs are shown below.
A colony of bacteria is visible in Fig. 3.
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Fig. 1. Mossbauer spectra of samples PP-2, and C-102.
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Fig. 2. X-ray spectra of sample PK-3.
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Fig. 3. Scanning microscopy images of sample PK-3.


