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Exploitation of bedded sulphur depesits
by the hydrodynamic method

Bohdan Zakiewicz has specialized in hydro-
geological engineering for more than 25 years. In
1951 he graduated from the Academy of Mining and
Metallurgy at Krakow, where he had specialized in
mining and engineering geology. In 1953, he was
appointed General Manager of State Mining and
Geological Specialist Entapmes, a completely new
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exploiting these deposits. During the next 10 years
Mr. Zakiewicz continued to be involved in the
application of hydraulic engineering to a variety of
mine dewatering problems, at the same time super-
vising the development of a number of techniques for
the emplacement of watertight underground screens.
Following negotiations between Polish and Iraqi
authorities, Mr. Zakiewicz was appointed General
Manager of the Mishraq Sulphur Mining Project in
Iraq. Throughout his career in management he has
continued to lecture at the Academy in Krakow and
to serve on three commirtees of the National
Academy of Science, to publish papers and take out
patents and registered designs. In 1968 he was
awarded a State Prize for technology, a rare honour.

Mr. Zakiewicz’ purpose in writing the article
presented here is to make the readers of Sulphur
more familiar with the hydrodynamic method of
sulphur exploitation and with the criteria to be used
in judging its applicability to specific deposits.

PROBLEMS POSED BY BEDDED SULPHUR DEPOSITS

Polish deposits
By the mid-1950s the further expansion of the Polish

sulphur industry was dependent on the exploitation of
bedded sulphur deposits. Unfortunately these deposits on
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the one hand were too deep to be accessible to the opencast
techniques already in use on shallower deposits within the
same region, and on the other were of a geological nature
which seemed to preclude the successful application of the
method introduced by Frasch. This, it was known from the
technical literature, had been devised for deposits with
quite strictly defined characteristics, including finite entity
and rather complete isolation from other pervious strata
(hereafter referred to as spatial isolation). The Polish
deposits, in contrast, were known not to be spatially
isolated but to be relatively thinly bedded, widely
dispersed and, frequently, underlain by pervious strata.
Consequently, it was thought, while screening the mining
area to make it watertight would be necessary to maintain
the injected, superheated water at the pressure required to
melt sulphur, the established method of screening — by
injecting a mud suspension — would be too expensive. (This
view was later confirmed by two prominent United States
experts, Messrs. F. Wilson and D. E. Flint, who visited
Poland in 1958.)

While this was the fundamental and initial problem to be
solved, the Polish sulphur deposits had further surprises in
store. Later examination revealed other characteristics
which distinguish them from the deposits worked by the
classic Frasch method. For instance, some of the
occurrences, or parts of them, are very compact, with few
pores, and are almost or completely impermeable, making it
impossible to inject sufficient quantities of water without
special prior preparation of the deposit.

The Mishraq deposit, Iraq

Investigation of the bedded deposits in the Mishraq area
revealed a new and quite different problem: Mishraq is so
catastrophically cavernous and lacking in spatial isolation
that, without preparatory treatment, injected water escapes
through underground channels at such a velocity that
acoustic hum can be detected in the boreholes. At one time
an underground channel, about 200 m wide, was draining
away approximately 60% of all the water injected into the
deposit which the engineers were attempting to exploit!

DEVELOPMENT OF THE HYDRODYNAMIC METHOD
Conception

The task which faced Polish engineers in the mid-1950s
was, then, to develop a method for extracting sulphur

economically from deposits to which well-proven Frasch
routines could not be applied.
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