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Abstract The aim of this research was to determine the relative proportions of
soluble and nonsoluble radium in river waters in the Silesia region of Poland
and its vicinity. Samples were collected in May 1997 from the Vistula River at
seven different locations, and from six tributaries during medium river level
conditions. Samples were filtered, and separate analyses were conducted on
the liquid and solid phases. Radium was separated by co-precipitation (with
PbCrO4 and BaSO,). The thin sources obtained were analysed by alpha-
spectrometer with silicon detectors, and by low-background gamma
spectrometer (the recovery of radium was controlled by Ba-133 tracer). The
highest activity of Ra-226 in the water samples was 33411 mBq 1", whereas
the lowest result was 0+1 mBql'. These results suggest that radium is
transported in soluble form (or as very tiny particles).

INTRODUCTION

The Upper Silesia industrial region has been recognized as a natural radio-activity
anomaly since the 1970s. A major source of radiation in this area results from coal
mining activity, which was introduced more than a hundred years ago. Mine workings
range from 350 to 1050 m in depth. There are 66 underground coal mines extracting
150 x 10° tons of coal per year. Water pumped from the mines, and the coal, contain
significant quantities of Ra-226. The radionuclide concentrations in coal samples vary
greatly in the Silesia region: Ra-226 concentrations ranged from 0 to as high as
121 Bq kg (Wysocka & Skowronek, 1991). One of the most serious problems met by
coal extraction in Upper Silesia in Poland is the presence of water of very high salinity
in geological strata. The concentration of Ra-226 in the Upper Silesian brines generally
is between 1 and 100 kBqm™, with a maximum value of 390 kBqm™. Because
the volume of saline water drained by underground mine workings is as high as
91 000 m® day™, the total activity of Ra-226 reaches 306 MBq day™. The presence of
barium ions in saline water has an important effect on the environmental behaviour of
radium because it causes co-precipitation of radium and barium sulphates. Therefore,
radium present in water containing radium and barium ions is always precipitated out
and forms radioactive deposits of BaSO4 and RaSOj, through either the spontaneous or
controlled mixing of natural waters. The concentrations of Ra-226 in these deposits are






