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ABSTRACT

Over the last fow decades man bas artificially produced several hundreds of

radionuclide through industrialization and other man made activities. The

presence and estimation of radionuclide contents of soil :;.cttnph: araW1d

cement mmufacturing 1,;ompa.ny wa.5 investigated in order to asses:; the

radiation impact on th<: pcopk li.ving; in the environment five (5) füíl :mmplcs

we1c analyzed for the preH·nce ofK- 40, ?- 2'.lfl, llild Th- 232. ln the five (5)

soil sampks, it was foun<l that K--40 bctd S25.7{, ± 5.2, 608.4-7--.c 3.3, 622.96 ±

4.9, 529.74 + 5.3 und 52.9.74-:;- 5.3 whh the mt.,an v.i.lue 573.58 =-- 5.3: U-238

was estimated to be 58,72 j_ :U, 73.20 ±2.L 64.78:10 2.6, 55.44:J-2.8, 5).4? c!.:

2.2 and mean value ofúl. 12 ± .:l. I ,\fale Th-232 lmLl 43.:n J: ti.5, 47.08 cL 2.8

46.81 ± 1.9, 53.45 J: 4_2, 50.77 1 7J with rntm1 value of48.29 ::: 4.5, 111i,:

measureme1m. w<:re taken in Bql:i1 - K- 40 was al hi.gb value due to th,.;-

chiys and limcstoil.e \vhid1 c0ntain signi[icant t1111ount of

Potassium

otht:r industrial proce?s<:s
in the cemen1 industry.
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Soil is the unconsolidated mineral or organic m.tterial on inuned.íate sur.fa.ce of

lhe earth thªl serves as ª natural medium for th? ?rnwth ?if land plants. lt

might ha\'e been subjected to effects of gem:tic or environmentll.l factors such

as clímate (including water an<l kmpernture effects), rnocro and

microorganismo\, r.:urn.litioneJ by rdief, ading on pars=nt nm.teria] over a perioll

ofti.mc.

CHAPTER ONE

A product - soi\ differ;, from tlle w ..aterinl from which. it is derived in JJ1£1Il)'

physical, chemicaL blolo:,:jcal. and morplK1logical propr.:rtic,:; and

charactefl:.ti1,;s. T\ie chief concern:; r:1dioactively c(,11t..1n1iaall'd Just or

gaseous rmlionuclides of i:xpusun:: depend on huw Lhe sourte is mTtmged

whether the c";ource

Apart from the naturally c,cnming n,dioimcli<les., :mifi;;ial 1adi(lnuclidcs such

as D'cs and {.é'Co have Jx;en mec1sured in s1lil and as wdl l1S ill aLmoâ-phen':

aerosols. Plants can easily pru\'id<: possible w,,r\eJ for the?c artificial

radiouudides from the ?oil to hunmü bodies.. 11lis can damage tissue:;, DNA

or other cellular material: leading to cancer or other diseélSes and muiatious

called mdiation poisoning.



PURl'OSE OF TIJE S'fmJY

radíoactive fallouts. may be tak?n up by crnp? via wíl in which they werç

?i.?:1--f'
;r·

time as longs as it remain and Ç(.mtinul!s over a ,,?ry long time. The emission

of mes with half Me of 30.2y puse a greattir pmhkm w the hellith of the

human populace since this isotope will persisl in the ti,wirumnerit for many

years and even in human bodies,

Tb.c purpose of this. ,-,tudy is thud'ore to

!d1;ritify the lypes of rc1.diütmcfüle pri:;sent in soil sampk? llf

Dekrmíne

iii.

environment around cement manufacruring comp,niy

218lJ, and 2'?Th in the

soil sampks.

Determine the roei.ill value of th.e g;L111rna acti,·ity ccincenirntion uf the

radionudides i.e. rnK, mu and 232Th

1.2 s·fATEt\'1.ENT OF THI:: PROHLEl\'1

The main focus of this slutty is to identify the n1dionudidi;:s cüntents present

in the soil samples of envirnnment Elround cement mmmfacturin:; company

which causes damage of ihe tissues tind other clise.ises hke cancer and

eventually death-



SIGNIFICAN CIC OF THF, STIJDY

is topic of discussion v.;\\ be wry US<"ful 811d importaul w everyone that

?:
f=---;;1.•

-protecting themselves from long t0nn effect of radiation that might grow into
.

_:,,?--;,\'
nausea,. mu.sele weakness, ç¡¡m;er and eventually to death in somé cases.

J.4 SCOPE OF THE STUl>Y

Toe study centred on tht' rndiunudides content;; in soil samples of

cnvírcmmcnt arounJ Lafarge Cement Company til Shctganm., Ogwi Suite,

Nigeria

1.5 OEFJNITIO? OF TERMS

a) Electromagnetic radiation: ls a radiaüon Lha! take the form of" ?elf-

propagating wave of ekcttic and rnae\nctic fü.:lds im:IL1di11g s.uch

the ami.l't'cmCtlt:'- thcit llre ;".ü un?tnbk that

b) Excited state: These llR -?,

lla.n,;ient existcm.:e before trnnsfotming into othi:i-

thcy lwvc ,mly

st<>leS

. .
,1 ·table ant1ngen1ent of nude11s

e) Ground state: Tins is the mos s

. •f tion· Radi,1tion that is ofhig.h cno1,1gh energy to cause

d) Ionizing ra ia •

. derillg mokcuks, s.rn:::h as protein,

atoms to Jose or gain electrons, ren

incapable of functioning.



e) Isotopes: Are nuclides that belong to the :;ame chemical properties and

have the same atomic number but ha"e different neutrons.

Meta stable state: Thesi.- :;tates are also unstable but thi.:y have vey

long?lifo fune before transforming i.nlo ;;.nother srnt(.\

g) Nuclear radiation: Radiation especially iooi,.ing radiation that

emanates from nuclear prnccsscs ?uch as radioacüve decay

h} Radia Hou poisoning: Tilis is a form of ,lamagc iO t1rgan tBsue dui.: to

exces.sive cxpof'.un: w ionizing rndlation.

i) Rlldioactive decay: This is thi; p1·o?css by which ;m alH:HÍC. nud<:LlS nf

an Lmstable ?1om k,ses energy by ;.;mitting iu,üzing partil'.ks

j) R:nlio isotope?: ls a nwasm-..:: of the tem\em:y of thi.: nu.::ku? to d?cay

or di,;integratt.:



CHAPTER TWO

LITERATURE REVIEW

BASIC CONCEPT

. . .

OF RADlOACTIVITY

Radíoactrv1ty -is the proces::i by which a nuclt:us o
.

energy by cmittin
- . .

f an unstable atom loses

g
t0m7..ahon mdia1ion. The nudca

-
.

depend on the numbers of _

• r propcrt>es of an ,tom

proton and

protons tmd neutron in the nncleu.s of"" stow (both

neutrons are calktl nudcons).

True nuclear reaction indicaii;:s such uc - .
-

.

d

.

n leankmgcs m teems ofm,css numhe<

an atomic number:;. for thi:: reac1ams an ?
-

-

d Lh.., piodl.lLK Tn addition such

radioactive nuclei common d

..
ben1:i y

emi?sion e.if .n ;;ertain radiation for

exaniple; <1lpha., beta and ?aroma ,:te.

Hence, lhe rad\onucfük is exp-eriericed ,,-hen ar. awm undergc1es sw;:h m1ckar

change accompany ernlssion nf rndüttil\n. ·1-..:ucló ll1at an: stab,e never

undergoing füriher reaction, tht'-Se ar(, nc1.tural\.}' srn.bk 2)Na., and '?K. others.

whlch are not stable arc radioactive or radioisotopes.

Be?ide trn.nsforn1£ition

The wt?table isotopes

i.t can also be brou.ght about rutifici;1ny through nuclear bumbardmeat

A radioactivit)' results when an atom with ofu: tYP' of nucleus, cmled rhc

parents radioisotope (radionuclide),
tronsfonns i,rto an atom wifü, nucleu.s ¡,

different state, or with a nucleus contairúng,
different numbec of protons m,d

neutrons. The product
is called the daughter nui::lide,
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EARLY HISTORY OF RADIOACTIVITY DISCOVERY

Wiltaelm Con.nad Roentgen (1845 - 1923): On No,,.·cmber 8, 1895, at 1he

University of Wurzburg, Roentgen was working in !lie htboratory when he

noticed a strange fluorescence c,nning from a nearby t.ibk. Upon further

observation he found that it originated from a pariially evacuated l-littof

Crookes tube, covered in opaque black paper which he ·was using to study

cathode rays

He concluded that the fluoreso;nce, which pcneu(l.led the üpnc.¡ue blaek paper.

mu:;! have been caused by ray,;, This Jlhenonwncm was later ec-ined x-rays ¡md

through 1he phenomcno11 of x-rc,ys i,; not the c;amc as radit_mctiviiy hut

Roentgen opcned the door for radioactive JiSl'.(1very. He rei.:s:ivtcl Ili,:.: ¡jrst

Nobd

. _ _
l (\$:i? _ 1908):J-knti l].cc,querd, a Frend1 scientist

Antoine lfenn Becquei e
?-

' f ·s. t).,mu.gh ti.le: [\mire?cencc 1hat ssmK

learned of Roentgen's disco,cri.:u o x-ra.y '

er a method similar tu 1twi of Roentgen, Becquerel

materials product: Usin?
. , ,

wilh hfa.ck paper
®d nu,1rcsc.;nt hlllb,

ded several raàiogro.phic plates
s1moun

.
d

.
f :,:; rays H.: U11erideJ. to

.
'

. ntion of further aJvancmg the stu )'
ci

- ••

with the inte
.

·

t1 ihe sunl.i.ght and observe wll.at

place the concealed photographic
paper

1

transpired.

la
. his i;-.,,;periment

because the skies of Paris wct"e

Unfortunately,
he had to de y

. darkdeskdtawer.

laced tbe wrappe,d plates mt.o a

overcast. lle then P

6

I

I

1?

I
I



Afiet a few days, Becquerel returned to his experiment, un-wrapped the

photographic paper and developed it, expecting only a light imprint from the

salts. instead, the salt left very dístinct outlincs in the photographic plate

suggesting that the salt&, regardless of lacking an energy ?ource, continually

fluoresced. What Hecquerel had discovered was radioacti\0ity

Henri Becquerel receivi.:d ,he Nobel Prize in physics for being thc first to

discover rndioacti.vity as a phe11ornrnrm separate fiorn that L)f x-ray filld

re<:01ded the difference bct\veen the nvo

f: ..

--,,

Pierre Curie (1859 - 1906) and 71-faric Curi? (1867
- 1''34): Though, h was

Henri l3ecquerl;.'.1 d1at discrr,;l;,'.JeJ rndio;,ctivity, b11t it \V;?o, \•farie Curle who

coined out the \r,:rm

electrified the air around lt.

Further investigation s.l1mved that tbe: m:ti\'ity o{ 11rnnium compollnds

depi:nded 1,1p,ori the amount uf uraniuIJ\ 1)rc:.cut
11nJ.

that rndi0c1.ctivi.ty was riot

as a result of the interncüons between the ,nokcoks, but rnther came from iho

atom itself. Using Piicbblcode and chakolite, Cocic found that flmrium ""'

radioactive as well

She later discovered two new radioactive
elements; Radium and Polonium

which wok her several years
since these elements are difficult to exrract ru,d

d&AtMM AIM.
,O,. Yfflefl,¡¡1,•••



Pime and Marie Curie were <1wnrded the Nobel Prii.e iu

Physics in 1903 for their work on radioacti1:ity. Marie Curie became the fi:r:.t

\Tlt0man lo be awarded Nobel Prize and the first person to obtsin two Nobel

prizes when she won the Priz.: in Chemis.try for the dis.covery of Radium and

"Poloniurnin 1911.

Ernest Rutherford (1871 - 19]7): 1:mcst Rutherford w? considered the

father of nuclear physics; ,vith his gold foil cxperimeul he ;WtS able to unlnck

the myskries of él1ornlc struct1m:. lle rcc:eiv..:d üw Nobel Prize in Chr:1n.istry U1

1908.

In 1909 at lhe Univi:rsity of Mand1es1er, Rulherfmd \Va;; bnmbmJ.ing él pi.cce

of gold

straight thrm1gh 1he foil, s1tK in e\·ery dght thoLlS<itld was UeJltcls:<l baL:k. !l

shell came back and hit ymi", Rut11crforJ said

He concluded that though an a1cim c()n:,ists of n1ostly cmp\y spm:e, most of its

.
- ,,er\' small chm·gcd region l;.n,,wn as the nuckm,

mass ¡5 concentrated
u\ ª •

d on the out1'.idc. Rutherfvrd wu? a\.?o t1ble 10

vl"hile the electron bUZ.Z aroun .

.
.

' [emenB undcn\•cnt a process
of decay over ums:

observe that rad10aco, e e .

ekrn•·nt. ln 1919, he used ¡\1pha particles te,

whi.ch varied {-ron1 element to ?

another ekment (nitrogen).

transmutate one element ( o:<ygen) into



r
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as light or tiny particles much too small to see. Visible light received from the

son, and transmis:,ion signal for television and rai.lio eommunication:; are all

form of radiation that are oommon ln our daily lives. These ru:c al1 geucml

referred to as non-ionizing radiation through c1l lea:;;t c.mnc ultra-Yiokt

radiation is considered lo be ionizing

Radiation particularly associa10:d with nuclear energy, c1lon¡; with x-ray 15

ionizing radi.ation \vhich means thot the radiatü.in has suffü:ieut i;;n.;irg)' to

interact with ¡nalter, esped,1\ly the hunwn body, ,it,d produce ion, that il

can eje.;t an çlec-uon from iill .;.tom. X-ray, fr,)m high w\Lagi.; di?h.trgc were

discovered in 11395 and rndlo:i.?tivity rrurn the decay uf parfü:ular isowpe ,.,;?

di.scovert:d in \ 896

applicaüons.
This ied to th< identificati@ of diffe,ec>t kind ,,f ,adietim; from

the deco)' ofat01nic nuclei and undcrslsndiog of the"""" ofo1oms. Neu,rnns

we« identified in J 932, and J 939

by irrndiation

uranium with neutcons. This led unto harnessing tl,c mec?Y ccleoscd by



TYPES OF RADIATION

The three most common kinds of radioactive decay c:ould be emitted lUt':

alpha, beta and gamma as recognized by the earlier scientisb c. g. Rutherford,

The nuclear radiation arises from hundreds (lf <lifü:rent kind of unstable atom

-?_¡:; while many exist in nature.
·•·.

: ?

Alpha (u.) p.irticles: These lll'e radiations now know to tlt Hdium nuclei

(\He). An et-partide l:; i:mi\1i.::<lwl\h an energy in tbe range between 6-16x

paper or à thin me1al foil n-partide cal.Ises ioniz..1.tion of some mriletule as

high as 10 Me V, hem.:::c ifs rated to th1,; hightst i,1nizing pov.:? e-ff<::ct. It is

positively charged and is ddectcd wward tht: pok of lhe cks:nostalíc field

Beta (f}) particles: This is. a vi:ry c:r1erget\,c. err1i:,?io11 of radiaüon. [:1-
Particks

travel

thev are lighter
•

.
.

-

d d i1 ·cied 1i:w,rard fooe positive púh: of the

is required to stop them. lt t? torni r.: ?

electrostatics field.

. .
,

-t of high ener[D' photon or tllyS

dº tions· Tilis rad1auon cons1s s

Gamma ('Y) ni 1ª ·

d"· tillns ru:i: ncutrnl neither

etic and of a v?ry short length."( -ra ia

•

i.e. electroma!!,11
, . the negative field. 1t has. highest penetrating

deflected to the pusitive
nor

d with least ioniz,,tion effect.

d by lead sheet an

power most often stoppe

!!



.;SllllJ'1.ifíes the impact of rndioactive waste, since most of the \onger?head

acrtvit)' is usually eliminated through the kidney into the s.anítary waste

system.

?t·
;,

Radioisotopes are much more widely used in industry than is generally

recognized and represent a signifü;ant compvneut in the man-mude radialicrn

environn1i:,nt. The prim:ipal applii:11tion include in<lusüial radiography.

radiation gauging. anJ sdf-lumir,ous mak:riíll becm1se most of these:

application rntails the uli\ialion 01' c11capsulate<l ?oure..:?. rs)di1ttion cxplnsivs:

would be c:--pee;tcd to occur mainl;· extenwll)' during shipmer,1 [LS trnn?for

maintenance and disposal.

ln lhe decade, radiation exposm.;: ln rese.tn-:h and indu,;;1ri<1l applicmiou 1-verc-

roughly half the?c due to ms?dic;1\ occupaüonal exposure, h.en:õe their

In tenns of s.ubst.'qL1ent rrlOvernent throup,h the errvironm1c,'ltt ?u.;11 encap$uli1ted

source,. obviously do not n:pre;,;en1
a significant &ouri.;e term they conlrlbute to

specific assessment arcas. such as tran8p11rt and 1-v?8t1: disrosal, and

occasionally cause alan11 \,.,·hen one ¡,, losl or m.isdin.:ctctl or even pl.aced
in a

municipal garbage dump by mistake.

II

A special problem may exist fo< Jong-lived low· level sources that a.e "ide!y

distributed such as 24 l an alpha sout<' used in smoke detecto"• \udividu'11y

¦



they pos.e no hazard and it would require a rather artificial scenario for them to

be reconsolidating at a future timt in sufficient amoUllt to pose a problem,

Nucleal' Explosions: for the last 50 years, everyom: fills been exposed from

fall-out from nuclear weapons. Almost all is th!;,' re3ult of atmo&pheric nuclear

explosion carried out to test nuclear weapon. Thls n:sling reaclu.:d tv.v peaks

first between 1954 and second, greater inn!IJ61 and 1962

In t963, the thrtcc cow1tries. (USSR, United Srnte:;., and Cnín:d Kingdom)

signed the partial test lxm tn.:aty, underlaking to test 11\lclear weapon i? lhe

atmosphere, mid. other space. Ovei' next two decddes Frmice and Chi11a

2.6 u?rrs OF RADIOACTlVlTY

f ·1. (SI) unit of radioactive activity is th;;

The international 5ystem o
unt.,, .

f the scientist Heiui l:lecquctel. 011e l:lq_
i?

Becquerel (Bq) ,1amcd in h.tmom o
.

"
-

(or dee av or disl.Iltegrntioni per secilnd.

the defined as one tl'<1nstormauon. .

The unit of radioactivity
- 'l?6 Ra. fluweve:r,

.
. cctirring per s.cr:ond in gram

ot pure ?-

of dismtL'grat1on
°

.. tensitv of Radium souri::e,

. ·, have been introduced to repori th-: m .

vanous unis

and the ex.tent of their effect matter.

¦



by expoi>i.ng

photographic film to a source of radiation, he r;auge the intensity of the

radiation by the degree of blanking of developing film. A bkwkening results

from the redox, process as ordinary photography except Hmt inítíal oxidation

of the halide ions is caused by nuckar radiation Ge. The b'Ieater the extent of

exposure to radiation; the darker the arca ofthc development nr:gativi(y.

The other devices commonly u?ed are to d..:tect and measure l'::tdiatie>n i11dt1de

Geigcr Mulkr counter, Scititilblic,n Cmmwr. Difiusion Clos-:d chamb?r a.nd

EJcçtrostope.

2,7.1 Geiger Muller Counter(Tube)

This is essentially a cylinder containing a \01-1: pressure (tú have the loighcr

volume of Av) ,md two ek-i.:lrodes. The opcrnti,111 of G!Vl counter -is based on

the ioni,:ation of matter ccmsed hy radlation i.e. the radiL'.tion ionizes füe atoms

.

d h· .• allO\V a brieffkiw of current bcnv.::en the ekctrodes.
in the cylrndt:r an i;nci.;

, , he ioni7.ing radiation per!llit conducüon or

The ions and electron produces b} t

n of U!Vl c.01mtcr con?ists of a rne1al tube

electrical current. Die basic desig
b

,
s a window made of a material that can e:

filled with gus; the cylinder ha

penetrated by the radiation.



!nis makes use of the facts that ccrtai n substances n bl

·light often exposed lo rad·
_

ow. e ZnS gives flash of

:
. .

iation. Such fias.hes are tin ,
,

.

racha.bon strlk.er a

.

b _

} expencnce when

.

Slllta le phosphorus. The flashes are ma ified

clectrorucally and counted t

gn

o measure thc mnount of radiation.

A scintillation detector í.::: a trnm,ducer th<1t

. _ . _

' changes the kíni;tk ¡_,,u::rgy of nn

10ru21ng particle into a flash of lighl.- CrySlab of organic an<l inorgfillic

compounds exhibit this pht:nomern:in

The modem-day photomultipfü::r (I>'.\,I) lllbc converts the lighl into ,m

electrical pul?e, which may be llmplifo:<l, ;mrted by ;;.i;i;: and counted

Scintill3tion dttecton -1rc widely usd for thi;: detection and spedrnscopy nf

gamma-rays and low em:q,,y bet0-rays.

The detector mos.t fri;:qm.:ntly us.ell for gamma rn.Y 1111,;.¡.suro;rncnt ¡? .i. sodium

iodide crystal activated wíih thallium (NaICfJ)) opric.tlly cQup!tJd to the

photomultiplier tube. This ís becciusc is ít? dtnsily t[lighlT probability for

photoelectric interaction as shuwn in equation 2,2 and higi1 effective atomic

number due to iodide).

Sodium iodide crystal i? highly hygroscopic
which resull in the crystal

deteriorating when expose to moisture. Therefore, the crystal is hermetically

sealed in a light proof covering. us.u.ally a light metnl, witb an optical \\1ndow

through which it is then coupled to
-

a photom11ltip1ier
tube,

16



'·:2.7.3 Gamma ray Spectl'omctry

Gan1ma spectrometry is a technique of anal

radiation emitted by a 1.

Yzing tbe energy of the gamma

.

nuc u.le, to permit conclusion tú be

nuclide or nuclide mixture

<lnnvn on typo:: of

A gamma spectrometer c-0nsi:;ts of a detector .
. -

' pie-.amp!Jher and di.:tcdor bias

supply, pulse-height analyzer system. data readout capability and shielded

sample enclosure Th

.

"' pul?e height anttlyzer sysci;m consists of a linear

runphiiér, an analogL1e-to-digitul rnavcrler (ADC), mcmury storage and .;

logic control mechanism.

The logic rnntrol capabilities ailmv dma stonige in varions modes c1n<l die,pby

or recall of data All ?pc.;:tmme1ry mc:asmemenl·? mrtde to date use 1:itht.r

Nal(TI) or germaniLlm (G?ij detectors

The fast electrons, which resull from thrl'.'.e proce?scs, provide ,-cry mdul

infonnatiun on energy and in1ensity of Lhe inci(k-nt ?n1111D.-rn)'S The ?ystem "(

for the conversion of these fast ekctrons into :ílash ilf light, detected by

optically matched dectro11ic systetn llJ yield useful iofurmation .:onc?rning the

primary y -photon coiltrite s-:int\\lation 'r' -my spectruscopic: system.

The ability of the system to differentiate. between radiation energies and

henc-e, identify source in the environment i.s the basis of its application in this



APPLICATIONS OF
RADIOACTIVITY

Radioisotopes have found ex.tensive use in dfagno$is and the therapy, ¡md thi:,

bas given rise to a rapidly growing filed called nucJ¡,aar medicine. These

radioactive isotopes have proven particularly eU!cctivc as trace in certain

diagnostic procedure

As radioisotopes are identical chemically with stabk isotope of the same

element they .:llil take tile place the latter in physiological proc,ess. Moreover,

because of their radloactivity, they can be r?a<lily lr<1-:1;d e:ven in rninute

y_ualitíes dekction device as a gamma ray spectrometer and proportional

counter.

2.8.1 In lndmtry
.

-
-

-
íl l )fü;ation is ptl\Vcr gen?rn.ti0n ba::;?d on the

foremost among, mdu,1m1.! 1- l

released friction energy ofwanturn
-

.

'• fllllffill irrndiatioll i:, UYCd lo s.tenlise

Gamma Sttriliwtiou: Uugc stabk g

.
-

. li) lies sL1cl1
ª" syring?:,; glov(;S and othcr in.slrnmtn1s iliat

disposable meJ1cttl s
l p

. . .

rce scale gamma irradiutiou (lf meat
. hi.-:at stc-nl1za.twn. La

V

would be damage b)
, .

ow a commonly used for foud
'

e United States, and it ts n

was aJ\owed b;r th
d} r bloQd transfusion and

, ·ill scale irradiates are use u

sterilization method. Sm,

other medical stcriliwtion proc;.edUíe,



:- ?ma Ray Analysis: Gamma ray can be used to determine the ash co:iJ.timt

!lif coal, by bombarding stable element are reprt:sented in a material. The cause

':..tt
fluorescence, the energy of füiorescence: X-rnys csn help ídcntíty if any

f, element are represented in a material. The intensity of 1hat material, füis.

process
is commonly used in element processing plants,

2,8.2 At Home

Most people have radioactive nrnterial in their VGT)" own home. ür nt leas\ we

would hope so why? Because in mllS-l C\;Cry smoke dck'.ctor unit today there i:,

a vi:,ry s.mall amount of Americiurn?.41 is prt6¢11l ín tile detsx:tor, while the in

oxide from and it emits alpha partii..,ks and \'G)' low eucrgy gamma my?- The

alpha rays are abs,-irhed in tbe dciec(or while Lhe non-harmful gamma rays are

able to c5capc

The alpha piirtidc cofü<lcs witlt 0xygen and nitrogen Ln the air of the dett:dor

ionization chamber pmducing cbargt:d partlcks. ?ir ions .a small electric:

voltage runs across the chamber which is used to coikct tl1esc lons and

operate a small electric c1.1n.:nt bctwec·:n two dectwdcs when a smoke enter

the chamber it ab5orbs the alpha p1nticle disrupting the rate of ionizatiou in

the chamber where by rnrning off the: electrical current ·wl1ich sets off the

alarm.



CHAPTER THREE

MATERIALS AND METHODS

MATERIALS

;_:
Soil samples were collected from enviromni:m around Lafarge Cement

Company at Shagamu, Ogun St.ite, Nigcriu.

3.2 METHODS

200 g of the soil sample was v,,-eighell into J plllsti.:-. Cilt1tainer with co,•er, ami

nylon cello tape \Vas used to seal the container hermitically in order lú ilVoid

air entram:e into the conlc1im.cr. T11c:r1 paper adhesivi; used to bbd the

containers cont;iíning sampks as A, B, C, D, and E, whíle an L:mpty conuii1er

was labelled as tmck.g.rounJ

Therefore, 1he rnmpk- \\l1S c1licmL·d rn rest frir the minimmn of 4ú days in

order for 1he

analysed usíng Scintillaiion ddector with a phütO multipli.:r tube th.il employs

sodium iodide: crysrnl thclt is activated with Tlmllium (}fol-li). Also Gamma

ray spectroscope would larer be u?ed for Rtidioactivity activity rea.ding.



CHAPTER FOUR

RESULTS AND DISCUSSION

RESULTS

The three primordial radionucl. d •l\7 ,
l es K. 3sl: and 232Th h· ,

measured in the five (S)
.

it1te hei.:n deteacd mid

. . ,

sml s:1111ples. Table 4.1 resent

rad1oact1vlly c:onc:C>ntratio
. .

P the results of

nm th\! súd satllples.

Table 4.1 The Results of R r

--

a< wnucfülcs Contents of Soil Samples

SIN K-40

Background

S.11.mpkA

Sample B

Saniplr e

Sample U

Sample E

Mean value

l15.12 ± 2.5

525.76 ± 5.2

608.47 _±_

62:.96+:4.9

529.74:::: 5.3

58(1-95 :t 2.6 50.77!. 7.3

48.29 ±4.5

---------?
573.58 ±4.3

4.2 DISCUSSION

U-231::1

5.22 i 1.5

58-7'2:::::25

73,20:1:2.2

64.78.1:2.6

55.441: 2.?

53.47:::::2,2

61.12='4.1

Tb-232

3.42±2.3

43.331:6.5

47.08±2.-8

46.8):'.". l.9

53.45±4.2

The five soil samples ,...-ere analysed, aJ1d result were presented
in Tabk4.l as

sho\>on above, five (5) soil r;runplcs were trnalyzed for the presence:
of K- 4ll,

U- 238, and Th - 232. ln the five (5) soil satnples, it was found that K-40 had

525.76 ± 5.2, 608.47 ± 3.3, 622.% ± 4.9, 529.74 ± 5.3 and 529.74 :1: 5.3 v.1th

the mean value 573.58 ::1: S.3; U-238 was estimated to be 58.72 ± 2.5, 73.20 ±

2.2, 64.78 ;e 2.6, 55,44 ± 2.8, 53,47 ± 2.2 and mean value of 61.12 ± 4.1



,i,tñle Th"232 had 43.33 ± 6.5, 47 .08 ± 2.8, 46.81 ± 1.9, 53.45 ±4.2, 50.77 ::k:

7.3 with mean value of 48.29 ± 4.5Bqkf1 .All the ni.easuretnents were taken

ín Bqkg'l. K--40 value was at high v.ilue due to the presence Df clays and

limestone which contain significant amollJJ.t of Potass.ium whereas IJ-238 and

J Th-232 occurred from the mining activities and other industrial processes in

the cement industry.

Generally, a comparison of the rn.bk 4.1 shows that th.:re ¡5 hlghi::st

r.Wioactivity concc-ntration of·1DK following mTh und ?33u Lhe least.

This result could b? attributed to lhe fact that potc1ssium was released in the

soil during the application of fe1ii!izer to corps. espec-lHl!y \Vhen applied at

rates ,veil abovc crop requin;mc11t. And abo, minerals occuning in rocks sm:h

as J\·lica and fields p?r ,1s thev slowly 1ckase PL'h1Ss!cm1 inw the soil slowly

through wearhçring. Th? primar} is over appliccilion of pLitassium in

In one long term manure application sludy sGil pota5slum levds ín manure

treatments increased by 35% in only 3 years (Karum1K:u:aet. al., 2001). Wlwn

. ccomes elevated, plants will Ui.kc up this

soil pota-:;síum concentration b

.

t it.s
concentration in the soil, for beyond the

potassium indirect proportion
°

wth of the crop. This process
is often referred

amount required for normal gro

to as luxury cons1.unption.



-CHAPTER FIVE

CONCLUSION AND RECOMMENDATION

CONCLUSION

1his study provided primordial radíonuclid? in some tmpicEll wood samples

which were 4°K, :.;iu, and rnTh. From the result ir shom1 thttt there was

hlghcst radioactivity concentration 4uK in the wils st-imple ar1<1lyzed than

thorium and uranium. Since -lílK is an essential biological ckmcnc tmd its

concentratio11 in human tis?ue is under close me\:iholic (homwst,1tic) rnntrol,

while 238U, and 232Th arc hmmfül am1 c:m ?,;use Janrnge to body füsucs, D>JA

or other cellular mflteria1; le,1diog lo c:anc:cr or other dis1c,m:s .:ind nmtíltiom

called radilltion poisoning.

5.2 RECOMJ\1ENDATION FOi{ FlJRBlER R..KSEARCH

The work \,,as carried out wlthin the limited scope of the academic re,;cal'ch.

Further ,vork can be carry out by deLc1mini:ng the close rate? of tl1e

raJíonuclide.'>. The number? of soil samples can be ím;rease ;u1d sample? can

be taken from difforent cement manufacmring ci.impanies.
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