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ABSTRACT

Five samples each were collected from the applbas in Lamingo dam and Vom area of Jos East asdSbuth
local government areas respectively. The samplas abowed to decay for three weeks to ensureieffay in
acquiring the radionuclides. The samples were aredyusing Gamma Ray spectroscopy. Barium- 21B)(with
gamma activity energy level 1765.50keV was useti¢ok the presence of Uranium-2351) in the samples. The
results showed that samples Lams 2,3,4 and Voms fa#l high gamma activity energy levels of 2436ka¥,
1837.24keV 2928.37 keV and 1656.32keV, 1635.4@1851,87keV respectively as compared®¥Bj. While lams
1,5 and Voms 2,3 had relatively lower gamma agtigitergy levels of 1325.23KeV, 1272.73keV and 6482V,
1183.24keV respectively. The samples with high gaautivity energy levels imply that radionuclidetime form of
*% is present in trace amounts in the sampled ar€his can affect the output of apples cultivatediioh areas as
the chemical composition or structure of plantd i altered.
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INTRODUCTION

Radioactivity can be simply put as a chemical iieactvhich involves the bombardment of unstable aubly a
neutron emitted from a neutron source which leads tnuclear instability of the compound. Ever sitle
discovery of radioactivity in 1898 by Marie Curiean has continually devoted resources to minimitiegthreat it
poses to the environment and life upon exposuranlapple and coffee orchard; just as in any dérenland, the
spraying of pesticides and insecticides, use afgiaoic fertilizers are normal practiced for enhagcand boosting
food productivity. These pesticides and fertilizevhtain elements like potassium, which are naguraldioactive
because they contain®f (Kharter et al., 2002). Chromium G is another oadtive substance contained in some of
the aerosols, used to vent our farmlands. Theseaetive substances settle on soil surfaces, agasaprone to
erosion allows for these elements to be washedhefftop layer of the soil, and some sip into thi¢ @od settle
below the eroded surface (DEFRA, 2003). Most of¢herchards are usually sited close to water baatigkeir
distributaries for easy access to water for iritgat These eroded parts take its path though theerwar its
distributaries. Communities close to these orchdrdsusually use this water as their main soufaioking water
and for other domestic purposes are at risk obadive poisoning (Shaw, 1999).

This action thereby poses great health risk tolitredihood of both water organisms and the populeesiding
within such an area is put in harm's way (NCRP,7)98xposure to cosmic rays (charged particlesparcs that
come from the stars, including our sun) also ctutsts health risk (Bock et al 2008). Chemical elernén soils and
rocks emit uniquely identifiable signatures of gy the form of gamma rays. The gamma ray spsctioy
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system looks at the signatures or energies, cofnimg the elements present in the target soil, ihen possible to
calculate the abundance of various elements andtiheyare distributed within the surface. The eigsrgetermine
which elements are present while gamma rays emifitted the nuclei of atoms, show up as sharp emiski®s

(spectral lines) in the instruments spectrum oufflt and Yardley, 1988). This spectrum is analyiredetail and
used in the determination of the identity and com@gion of gamma emitters present in a radioaaix@eriment is
characteristic of the gamma-emitting nuclides. THtensity of the spectrum relates the elements exatnations.

THE GEOLOGY OF THE JOSAREA

The geology of Nigeria can simply be grouped ihi® ¢rystal basement rocks and the sedimentaryations, each
constituting nearly an equal proportion- Graniteksodominate the crystalline basement and twondistiroups of
granites, which differs considerably in age, stioet and mode of origin, have been recognizedea®ttler granites
and the Younger Granites. The Older Granites adgta of syn- and late tectonic granites, dioried granidiorites
that marked the intrusive phase of the late Paic#irOrogeny dated 620 +10 Ma (Gram, 1971, McCury6,

Rahaman. 1976, Van Breemen et al., 1977). The YauBganites are discordant, high level, magmatiwugions

with strong alkaline affinities that cut the basemeocks. The Younger Granites are Jurassic inaagkoccur as
ring-structures with a common sequence of an ealiyanic phase followed by a series of graniticustons.

The Jos Plateau area (Fig. 1) is the centre oY tumger Granite and is dated 164+4 Ma (van Breesteh, 1975).

The rocks are predominantly SiGaturated consisting of granites and rhyolitesO(¥®l. %) accompanied by
quartz-bearing syenites, gabbros and doleritessélhrajor types of granites have been recognizedndassified

as hornblende-pyroxene-fayalite granites, biottenges and riebeckite granites (McLeod et al.,1397

The range of chemical compositions, among the tganis .small, but minor chemical changes resuitmiportant

differences in mineral assemblage and compositianngr, 1968). The hornblende-fayalgeanites are slightly
lower in SiQ, content and higher FeO than the other two grotips.molecular ratio (N® — K;O)/ALA; is close

to 1.0 in most of the granites. In the riebeckitenites, however, there is always (NaK,0)>A1,0;, whereas the
reverse relationship holds in the case of the tieigiranite. The biotite-granite is the most abubdai widespread
rock type in the Younger Granite province. In thedy area (fig. 1), the biotite granites are divided into dhr
groups. Group 1 consists of coarse-grained bigtigmites, generally pink in colour with widely spdcjointing.

Group 2 are medium-grained granites with pink coland in Group 3 occur white evenly textured, rmedi

grained granites, In all granites, biotite occisseparate flakes rather than in clusters.
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Fig. 1: location map of Jos , central Nigeria and sample location and geology of the area
(Mcleod et al, 1979;Funtua, 2001)
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MATERIALSAND METHODS

EQUIPMENT/SET-UP FOR GAMMA SPECTROSCOPY

The equipment used in gamma spectroscopy incli@ssitive radiation defector, a pulse sorter {altichannel
analyzer) and associated amplifiers and data reataices. The most common detectors include tHaisolodide
(Nal) scintillation counters and high-purity german detectors. A gamma spectroscopy system conefsts
detector, electronics to collect and process thaads produced by the detector, and a computer pvitcessing
software to generate, display, and store the gpectOther components, such as rate meters and guesation
stabilizers, may also be included.

The samples were taken from the Lamingo dam ardavam area of Jos East and Jos South LGA respéctive
These samples taken from each of the areas wegethag black polythenes. Five samples each werntélom
each of the apple orchards areas. The samplestakene to the laboratory. Thereafter empty contaimesre gotten.
The samples were then placed in these containdosebahich the weight of the container was taked after
which the weight of both the sample and containas vaken. During sealing, Vaseline was applied¢éocover to
ensure that radionuclides were trapped at the cdver samples were allowed to decay for three welensure
efficiency in acquiring the radionuclides.

Gamma Rays I nteractionsin the Sodium lodide (Nal) Detector

The intetractions witly-rays and matter have been illustrated below; idne2f below shows a block diagram of the
electrical circuits that is used for all parts loé texperiment, however the Plotter and Teletypaavereplaced with
aPC.

Fig.2: A Block Diagram of a Typical System for y-rays Spectr oscopy.
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RESULTS

Table 1: Sample Collected and Efficiency

WEIGHT OF CONTAINER WEIGHT OF SAMPLE TOTAL WEIGHT OF SAMPLE RECOVERED EFFICIENCY

SAMPLE 1D We(g) Ws+ c(g) Ws+c-We(g) (%)
LAM1 34. 200( 540. 7001 506. 00( 93.61
LAM 2 35. 1000 548. 4500 513.3500 93.60

LA3 32. 5000 542. 6000 510. 1000 94.01
LAM 4 33. 200( 545", 200( 512.000! 93.91
LAM 5 31.1000 540. 5000 509. 1000 94.19
VOM1 33.3000 550. 8000 517.5000 93.95
VOM2 34. 100( 514.700( 507. 600 93.9(
VOM3 33. 6000 538. 7500 505. 7500 93.76
VOM4 30. 5000 543. 9000 513.5000 94.39
VOM5 31.500( 535.000! 503. 5001 94. 11

SAMPLE EFFICIENCY

Weight of sample x 100%
Total Weight of sample

Ws + cWc X100%

We
TABLE 2: ANALYSED GAMMA ACTIVITY ENERGIES (KeV)
WEIGHT OF SAMPLE TOTAL WEIGHT
EFFICIENCY GAMMA ACTIVITY
SAMPLE ID RECO(\g/)ERED OF S?gl\)/l PLE (%) ENERGIES (KeV)
LAM1 506. 5000 540. 7000 93.67% +4 1325.23
LAM 2 513.3500 548. 4500 93. 60% +4 2436.56
LAM 3 510. 1000 542. 6000 94.01 %+4 1837.24
LAM 4 512.0000 545. 2000 93.91 %+4 2928.37
LAMS 509. 1000 540. 5000 94. 19%+4 1272.73
VOM1 517.5000 550.8000 93.71%+4 1656.32
VOM2 507. 6000 541.7000 93.79%+4 1462.61
VOM3 505. 1500 538.7500 93.76%+4 1183.24
VOM4 513. 4000 543.9000 94. 39%+4 1635.48
VOM5 503. 5000 535. 0000 94. 11%+4 2351.87
M = 1460 KeV
2098 = 1765.50KeV
2081 = 261.50KeV
Bie = 662KeV
3500 4 —f—Gamma Activity
3000 - Energies (KeV)
2500 -~
2000 -
1500 -
1000 -
500 -
0 - —C 00—

FIGURE 3: Spectrum Line of Gamma Activity Energy for The Surveyed Areas
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DISCUSSION

The result above from the plot of Sample ID aga@atmma Activity Energy in KeV shows that the Lar8,2,and
Vom 1, 4,5 are either close to the energy level’®® or higher than it as in Fig.3. It could also Heserved that
Lam 1, 5 and Vom 2, 3are lower energy in gammaviagtenergy in KeV.The results obtained therefordicate
that the energies ‘B correspond closely to that of our sampfé® is usually used to check for presencéa.
This means that trace of Uranium are present witiérsampled area Lam 2,3,4 And Vom 1, 4,5. Framrdsearch
work, we therefore, infer that a radio nuclide e form of?*U is present in trace amounts in the sampled area.
This can therefore; affect the output of our plemitivation in such areas as the chemical compmwsitir structure
will be altered.

CONCLUSION

From the findings of this research work, it is evitithat a radionuclide in the form of Uranium regent in trace
amount in the sampled areas.

This can affect the output of plants cultivatioorfr these areas as the chemical composition ortsteuwill be
altered. The consumers of these plants producatahe risk of internal exposure to radiationjsltecommended
that the presence of other radionuclides in thasabe checked to promote a safer and healthiercemaent for all.
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