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SUMMARY

The CR-39 trace detector was used to measure radon gas for different samples
(crude oil, petroleum products, and soil) at three oil refineries in northern Iraq (Bayji
refinery, Qayyarah refinery, and Al-Kasak refinery). The study included four crude oil
samples and twenty-one petroleum product samples. The oil contained (Sial asphalt,
solid asphalt 50/40, heavy gas oil, light gas oil, kerosene, naphtha with water from the
drum, black fuel oil (RCR), light naphtha, fuel oil, diesel, gasoline, LGO, NH +
SWEET, benzene, and kerosene) as well as fifteen soil samples in refineries with a
depth of 15 cm for the purpose of measuring the activity of alpha-emitting radioactive
elements, and estimating some of the medium elements that have radioactive isotopes
such as (Fe, Co, Zn) and heavy like (Pb) using atomic absorption spectrometry In
measurements). Some field studies were conducted, such as measuring (acidity,
conductivity and soil texture determination), and the following results showed the
radioactivity values of radon gas in soil samples for Baiji refinery where (5.47-14.13
Bg/kg) and at an average (9.779 Bg/l) and in soil samples from Qayyarah Refinery
(10,756 -12.28 Bqg/kg) and with average (Bq/kg 11.518), while in Al-Kasik refinery
soil samples it was (8.84-15.82 Bqg/kg) with an average of (Bq/kg 12.33), and the
results showed that it is less than the permissible limits by the (International Atomic
Energy Agency) 32 Bg/kg. As for crude oil, the highest value was in Al-Kasak
refinery and the lowest value was in Baiji refinery (15.141,.761 Bq\kg3), and it was
within the permissible limits (OPG) 800-4 x 10°, while the oil products in Baiji
refinery were (2.359 -7.55 Bq /1) at an average (4.955 Bg/l), while the oil products in
Qayyarah refinery were (2.011-10.717 Bg/l) and at an average (6.364 Bg/l) and in Al-
Kasik refinery it was (2.096-9.45 Bg/l) with an average (5.773 Bg/kg).

The concentrations of uranium in the soil samples ranged in Baiji Refinery (1.12-
0.419 ppm) and at an average (0.769 ppm), and in Qayyarah Refinery (0.863- 0.988
ppm) and with an average (0.926 ppm), and in AL-Kasik Refinery (0.711-1.254 ppm)
at an average (0.983 ppm) due to the different geological formation of the nature of
the earth. As for the alpha gravity index, the results for all samples showed that it was
less than one (which is the universally permissible limit) in all the measured models
and all of them were less than the limit allowed by the International Atomic Energy
Agency, which is 2.9 ppm.

The results of uranium concentrations in crude oil were between the highest value in
Al-Kasak refinery (0.0315+ 1.161 ppm) and the lowest value in Baiji refinery
(0.016502 £+ 0.3 ppm).




As for the values of uranium concentrations in the petroleum products of Baiji
refinery, the highest value was in the RCR model (0.022 £+ 0.607 ppm), and the lowest
value in Baiji refinery in the kerosene model was (0.013 + 0.188 ppm) and at an
average (0.398 ppm), and in the products of Qayyarah refinery the highest value of
(0.025 £ 0.862 ppm) was in the Sial asphalt sample and the lowest value in the light
gas oil sample (0.162 = 0.011 ppm) with an average of (0.512 ppm), while in Al-
Kasak refinery it was the highest value in the RCR sample (0.023 + 0.754) and the
lowest value (0.015 £+ 0.232) in the diesel sample, at an average (0.493 ppm). (This is
due to the different areas of its existence, where Kirkuk oil is in a plain area, its
content of heavy metals concentrations is less than oil in the rippled areas and the
northern mountainous areas, where the heavy elements are concentrated in the
mountainous areas more (Alkaradaghi). et al,2019).

Some field studies were conducted, and the values for concentrations of heavy and
medium elements ranged between the highest and lowest values in Baiji refinery
(0.24-2.16 pg/ml) and at an average (1.2 pg/ml) in the soil of the Baiji refinery, and
the values in the Qayyarah refinery ranged between (0.43-1.22 pg/ml) with an average
(0.825 pg/ml), while in Al-Kasik refinery it was (0.38-1.18-0.38 pg/ml) and with an
average (0.78 pug/ml) The highest and lowest concentration of cobalt were in Baiji
refinery between (0.20-1.55 pg/ml) with an average (0.875 pg/ml), and in the soil of
Qayyarah refinery (pg/ml 0.81-2.11 pg/ml), at an average (1.46 pg/ml), while in Al-
Kasak refinery it was (ug/ml of 0.47-2.79 ug/ml), and with an average (1.63 pg/ml)
And the concentration of iron in the soil of Baiji refinery were between (9.655-89.490)
pg/ml, at an average of (49.572) pug/ml, and in Qayyarah refinery, the results were
between (3.84-109.03) pg/ml, with an average (56,435 pg/ml). While in Kasik refinery
were between (68.35-130.89 pg/ml) at an average (99.62 pg/ml), the concentration of
zinc in Baiji refinery was (0.02-0.28) pg/ml at an average (0.15 pg/ml) and in
Qayyarah refinery it was between (ND-2.129 ug/ml). As for the Kasik refinery were
between (ND-0.16 pg/ml), The reason for the high element of lead in the soil of Baiji
refinery is probably due to the mixing of benzene with the element of lead, or the
increase in the rest of the elements such as iron and other elements is attributed to its
association with the high acidity ratios in the soil, as the increase in acidity increases
the readiness of the elements in the soil to work on their deposition, and the results of
our study were within the normal limits of the availability of the element in the soil).

And it was found that the highest pH value in the soil of Al-Kasak refinery was (8.9),
and the pH in Baiji refinery was (7.5), and in Qayyarah refinery (8.8), and all these
values were within the alkaline range. 1857 us/cm) and the lowest value for




conductivity was in Al-Kasak refinery (348 ps/cm), and the value in Al-Qayyarah
refinery was (1337 us/cm).




