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Abstract

The concentration of anthropogenic radionuclide in soil samples from Kaltungo Local
Government Area and its border town to Billiri, Shongom and Balanga Local Government Areas
was investigated using Rigaku Energy Disperse XRF machine, GPS, analytical balance and
polythene bags. Six anthropogenic radionuclides were detected with concentration ranging from
8.13ppm to 2740ppm.
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Introduction

Environmental pollution is the contamination of the environment naturally or artificially by
human activities (Nwoke, 2006). Water and soil made up of fifty percent of the environment
(Patel, 1980). Hence the investigation of the quality of water and soil in an environment is
necessary for public health. Natural sources of environmental pollution include but not limited to
naturally occurring radioactive materials (NORM) of the earth’s crust, cosmic radiation which
release radionuclide into the atmosphere, rocks, flood and so on. The naturally occurring

radioactive materials in the earth’s crust comprise of Uranium, Thorium, and Radium with their
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Radon-gas progeny and potassium 40. These materials seep into the ground water introducing

radioactivity into the water (Rahaman, 1988).

Igneous rocks formed by the solidification of metals are the major component of earth’s crust.
These rocks are mainly silica and basaltic rock types. The major component of minerals of the
rock’s mineral determine the trace elements that solidified out in them (Faanu et al., 2011).
Magnesium rocks yield chromium ores together with nickel. Basaltic rocks yield copper and zinc
and granite rocks yield potassium beryllium and lead. The weathering of these rocks yields
sedimentary rock and unconsolidated sediments. Rivers and streams encounter these sedimentary
and igneous rocks and consequently the water is contaminated by the trace elements present in
the rocks (Jabbas et al., 2010). Fertilizers constitute a serious pollutant as they are washed into
various water bodies by flood or rain. Most fertilizers contain phosphate, potassium and nitrate
products. These substances are nutrients to the plants but some of them constitute serious health
risk especially to children due to interference of the chemical with blood oxygen transport
(Amrani and Cherocuati, 1999). Some of the substances in fertilizer are radioactive and

constitute radiological hazards to man (Mehadeet al., 2014).

Methodology

The materials used are Polythene nylon, Geographical Positioning System (GPS), Cellulose
membrane filter, analytical balance, measuring cylinder, beakers and XRF machine.

XRF is a non-destructive analytical technique used to determine the elemental composition of
materials. XRF analyzers determine the concentration of an element in a sample by measuring
the fluorescent (or secondary) X-ray emitted from a sample when it is excited by a primary X-ray
source.
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Platel: External and Internal view of X-ray fluorescence machine

Study Area

Kaltungo is a Local Government Area of Gombe State, Nigeria. Its headquarters are in the town
of Kaltungo in the west of the area on the A345 highway at 9°48'51"N 11°18'32"E. It has an area
of 881 km? and a population of 149,805 at the 2006 census. This LGA is bounded by Akko LGA
to the north; to the east and south by Balanga local government area, to the west by Shongom
LGA, and to the north-west by Billiri local government area.. Farming is an important feature of
the economy of Kaltungo LGA with a number of crops such as sorghum, millet, beans, and rice
grown in the area. Other important economic activities in Kaltungo LGA include trade, hunting,

and crafts making.
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Fig 1: Area of Kaltungo and its environs

Sample Selection

A total of twenty-seven (27) soil samples were collected comprising of fifteen samples from Kaltungo
local Government area and four samples each from Billiri, Balanga and Shongom local government areas

respectively.

RESULTS

The tables below show the anthropogenic radionuclides found in the soil samples collected at various

locations of Kaltungo, Billiri, Shongom and Balanga local government areas of Gombe State.

Table 1: Anthropogenic radionuclides in Billiri soil samples
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Locality Name Concentration (ppm)
Rb Sr Y Zr Nb Ba
Bambam 47.4 63.1 14.3 493 8.70 224
Bakasi 56.6 59.0 17.0 572 10.1 244
Gelengu 67.5 76.2 33.3 1820 12.8 366
Balanga 72.3 93.8 28.0 995 14.5 291

Balanga has the highest concentration of Rb with Bambam having the least. Concentration of Y
is directly proportional to the concentration of Sr except Gelengu sample that showed otherwise.

Barium concentration is high at all locations.

Table 2: Anthropogenic radionuclides in Balanga soil samples

Locality Name Concentration (ppm)

Rb Sr Y Zr Nb Ba
Poshiyi 373 107 8.13 412 7.71 489
Pokolin 244 114 15.0 687 13.7 730
Ladukanshi 229 118 23.7 950 22.9 721
Kufai 211 166 21.5 1040 21.5 978

Just like other locations, Ba has the highest concentration in all samples. Rb concentration is

higher than Sr concentration while Nb has the least concentration in all samples.
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Locality Name

Concentration (ppm)

Rb Sr Y Zr Nb Ba
Lapan 228 272 77.1 916 44.9 1290
Boh 220 319 26.0 301 7.94 1010
Kulisheng 203 222 44.8 2050 61.4 1140
Lashkolto 151 73.5 15.9 526 25.8 376

Zr and Ba has the highest concentration in the soil samples. The higher the Ba concentration the

higher the Nb concentration except Lashkolto sample that showed otherwise.

Table 4: Anthropogenic radionuclides in Kaltungo soil samples

Locality Name

Concentration (ppm)

Rb Sr Y Zr Nb Ba
Ture 68.6 74.0 12.0 433 7.56 295
Dogon Ruwa 76.2 72.6 21.8 996 13.6 392
Sabon Kasuwa 131 106 21.8 1100 234 630
Awak 184 161 21.2 1370 29.4 993
Termana 191 157 13.6 590 17.3 918
Ladur 197 175 20.7 1540 359 938
Lambu 202 154 29.8 1150 31.9 1100
Baganje 234 253 25.9 763 23.0 1220
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Popandi 248 206 47.4 858 34.6 1210
Okra 253 178 32.9 881 334 1120
Poshereng 274 227 48.4 1120 511 1230
Karolgu 284 250 35.8 1090 38.4 1420
Lapandintai 292 204 83.1 841 46.4 1220
Sabon Layi 330 256 55.6 884 42.7 1460
Kalarin 561 461 341 983 39.0 2740

Barium has the highest concentration with Nb and Y having the least concentration for all
locations. The chart showing the average of each of the anthropogenically produced

radionuclides is shown in fig 2 below.
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Fig 2: Chart showing the average of each of anthropogenically produced radionuclides in soil samples of
Kaltungo, Shongom, Balanga and Billiri.

Conclusion
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The concentration of Barium and Zr are higher at all locations compared to other radionuclides.
However, their concentrations are higher at Kaltungo, Shongom and Balanga compared to Billiri. The
concentrations were found to be proportional to the rate of farming activities at the sampled location.
Therefore, radiological activities of the locations especially Kaltungo ang Shongom should be carried to
ensure the safety of the residents.
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