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LICATION OF RADIOISOTOPES [N MEDICINE, INDUSTRY, A
IWAYS, AGE OF MINERALS, RADIOCARBON DATING ETC.

plicability in various disciplin

GRICULTURE, REACTION

dern science radibisowpes have wide ap ¢. Table 9.10
veral radioisotopes with their half lives.

ication of radioisotopes in the field of chemistry
otopic dilution analysis : This is a popular technique NOW
;Od is emplgyed in &1053 cases where the su,bstance. un e
vely estimated from 2 mixture of substances cannot be isolated..

-a-days in various analysis.
der consideration o be
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AT TNR) componad i @ hody of & donor subject and allowing sufg

Iomoratin of e tracer o the cixculating blood cells. A Sample ¢ N
WIRNTRR fom the doner and! it spedific activity is determineg PeT mj of b!gi}‘

A At of Aorar's oo are injected into the recipient subject whoge
N2 deterarined, Afier 2 suitable interval of fime, a sample of b

Toipint i again collctad and the specific activity is to be measured. Fry, N
O SRaton 1t i possiile 1o caleulate the total blood volume of the aCteptu:&
&a TN of & persons Mlood is collected and treated with tracer i:tqtope '
R The JA2AY of QLY md of this blood sample s measured angd the xemm:‘
:

2 o an andmal ox human body by using r, d O,
e

~

blog

<

M

> ¥ Incomorate to a pomon’t body whose blood volume is determineg

Lat the kv of A ml of Blood = &;

S

then the activity of 0.0 . a&X0.9
he activity of 0.0 al of blood = _iﬁ.i___ = a(say)

?&&u&ﬁm il\ten*al of time Wherehy the injected tracer blood is h;)m ‘
- roughout the hlood volume and 1 ml'of this blood is wi&dﬁﬁ

activity is measured, |
Let the activity by 1 ml of the blood = Qs
and let the total bloog volume = y ml

Thus final activity of the ntine bloag « 1, \
’ S ™ o = « ‘S
- Then Q= ‘\}}f lf
so that » :-.‘%
a4

B .

<
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an SFUIL pEesen A DOt B8 Hires: dersar i fotned thay ihe total b
e bt FC) mal pey ke of f\ v:!fvﬁ f"'}"ﬁ!dinﬁ oy the body w {!?:-5! h{m' volume

f By weight of atall male and for weight. Averige blood
: i o malke and fewsale,
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espruinAtIon O the prrcentage
T 1 sotope. FrITTTHaES of glycine in the products of protein hydrolysis by
e : b stein hydrolys:
nexd i useful in the o
SOl LAY X

& 3 in the determinat Yeasurement of rare earth fror
& e wSed in e ermination of geclogical arth from the flssion products. It is

as o o » fical agee. i
Cgnivation analysis : The determination of the
. wtivity has been an established g

7 i'pjﬁ\‘ : s
nes the determination of olement

A
o, P Ty al

IRy quantity of an element by means of their
alytical method in recent years. The basic

1:';\\\-. Gk ) - a‘ C(.\ngti(
v artificially produced through bombardment ::,igfsl‘gghae:zlmme by m’;”l«;-:ng fts
ergy projectile. Then by

B . padioactivity ofak » _
i the ™ f\ g% \\:n b e !fm“\“ amount of the elemental constit ¢ ed
7 hation of the |a rojectile . matituent subj t
el it projectile.the unknown content of the elemenhlu?cczf'mm th‘e
nental constituent is

&

" sativation analysis is frequently

eutren Y used and this techni i A

4 N ol S N =2 . 1 ueiShl l e

reve the g.‘:,nxea{ oon?emed have high neutron capture a.g ‘Sh y efficient in those
S ated with hlgh thermal neutron flux fmm ss;sechon. The sample to be

t N . - s 3 a reactor for a sufficiently long time

seas e am ity :
il ot of iy Th strs oyl & e e 0 e

= o ;:h; e d “1 the activity. Then by comparing the radiocactivity of the

= and SRS sample. the amount of the unknown constituent can be determined
sllowing relation @ : i

e Ff ;}Te‘eée;aent S':“;;\ u;hthe unknown sample _ _ Activity in the unknown sample

. Thechtafthe ement X in the standard sample Activity in the known standard sample

f s method ;S suitable for analysis ‘of microgram quantities of some elements (e.g. Na. F.

L ¢ Mn Cu, Zn, Ats, Pt, Au etc.) with an accuracy of 10%. The feasibility of the process

_z: on the selective irradiation of a desired constituent in a mixture so that selective

.+ is produced for a particular constituent.
. The method has been used : '
. (2)In the analysis of mixtures of rare-earth metals.

Manganese content in tea leaves by SSMn(n,y)>Mn reaction.
r in nickel and hafnium in zirconium.

(d)
A g
(c) The determination of gallium in iron, coppe
(@) Chromium contient in ruby laser by S0Cr(n,y)*'Cr reaction.
() For determination of trace amount of arsenic (0.1 to 1.0 ppm) in germanium, in
biological sample like hair, nail etc. A non-radioactive “°As converted to radioactive
°As(t, ;, = 26.5h) by (.Y) reaction. In the case of arsenic poisoning arsenic accumulates
at the roots of hair and then distributes throughout the hair. In a particular case a
strand of hair is collected from & suspected victim and activated with neutron, thereby

As is converted to 7°As which is beta active and the concentlfhtion of arsenic is much

- higher (e.g. 50-60 ppm) compared to that of normal hair ?vhxch has O.§‘ ppx}l.oir;hth;:

~ technique slow arsenic poisoning has been detected and th.lS slow arsenic poisoning
related to the death of the great emperot Nepolean Bonaparte.




e Advanced 'NDRBANIQ B ey e

_ B e
5 covvoninite of fib aned Co in rocks ang e h)
i

; e o :
cotna arwl In many aw hamlogiml 8 ‘Qm\ i‘

‘*\{ ch
4fs accurate results arg
& Th& < & 3 pyo an"!‘ 419 LI .
14 s'ﬁ.l‘i fhgp ?;.{\'v. o™ avhv At “‘ t“-. “€Wr““" n‘cn“'x’q i a::h; ih

180 .

(N In B cottmation of WS

. B E wha ealWwS
R e sealyed of west L

Muerite of ihie methed

COnfvevIraTions shich vaiveet Be easily ohtaine P a Priy N
Y Tha meahod snables tmputities (0 he ascottaipre - “fmfﬂc_v oy \
Feer mvithioen | e to L f X % T!:
Limbiatione of the frroces? For mnmtm' ‘:';i‘::u::ﬁ ntm:t‘ '::5:0!":- ]" i'g ’&\, b
that the rvdintecagpes formed due to neutron i_t." i -‘) \mwm- in the = h-»fe Whick, ¥
P ¥hoit o too fong, Monsover the other element(s) § AlF-lif o mf’"‘*&
wihich mar also l»“.'wti\u\h\l miust not have similar half-life or similap type X fr
Atvity ax they will interfore with the actual measurement. Of%:;,;v Y
1. Redionctive Tracer Techniquo: Studios on Structure and Reaction Meﬂh&nim S
Radioactive tracer techniques are valuable taols for ix?vcstigaliom? nvoly; g 2
of compounds, the nature of chemical linkage, the mechanism of chemical W:! NG
of chemical reactions ete. %;’*
Sulphate (8077) and thiosulphate (5,08") ions are structurally similar bot, havigg, T
feometry as depicted below : =
RES R
| -
PO e S
A 2%
al

Therefore S,03" is formed by the replacement of one oxygen atom of SO by Sk, e
that the two sulphur atoms in thiosulphate is not identical—ane sulphur is centrally by,
three oxygen atoms and one sulphur atom. The nenequivalency of the two sulph s, w
S;05" is verified in several ways. ‘ . ‘
If labelled sulphur? i.e. S* is boiled with sulphite ion then active thiosulphate imik
| . S* + S0~ — S$%S03-
The active thiosulphate ion on decomposition with acid in solution produces elemsnis
and sulphite ion. If all the sulphur atoms in thiosulphate ion is identical then the st
be equally observed for elemental sulphur and sulphite ion. But actually the entire X
to elemental sulphur and no activity is observed in SOF ion. This proves the nomg=
nature of two sulphur atoms in 5,03~

$*s03 294, g+ 4 5O

I
al

s

a , the labelled S is S and ordinary S is 33,
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juTs thiosulphate Na.5°SO, is nrem
3 15 Prepared by the action of iodine on, a mixture of

74
A% 335"
& a4 Naz

¥

7 NaST T2 ¥ NaSOs —s oy
; > <Nal + Na,$*s0,

- gsulphate is then used to form si] h
vt U poiling water 0 give silver suloh ver thiosulphs 22 5* i
 #7 by PO & give silver sulphide and r-:s!g:,w' s

77 N2 SSOs + 2AgNO, — 4
AgS 0. + H.O _; A Ag:S*SO, + 2NaNO,
AgrZ = > AgS' + HSO,

.. a1l the activity goes to silver sulph;

__‘.,’:f:ﬁ - . o p xde‘. If ?

, ),;1 5 21 be equally divided betw e an tI:xe sulphgsr atoms were identical, then

s 2t PCls is an exampl sulphide and H,SO,.

2 :s:-@""‘f;i B ) ooth L non-equivalent hybrid orbitals having TBP geomet y
=75 & = Roeeer dje@ atorial ie. relatively shorter bonds g i .’Y

327, ager bonds. mnaicates that all the chloni and two axial Le. ,

i onine atoms are not identical which is

o = -
7 - the aq_)!';l’m“&&"'t&l facts that ‘ - :
- on hydrolysis of radioactive PCls, all the activity goes

-

:";O(Za}tozcéﬁ'ztywas found tobeinpo(]s}
2{.) .
pCl; + *Ch — PA(L hydrolysts | S
.zgwsﬂwfadmg‘em;”mo5acﬁvgm:as: o
1 cr
RS 2N Oc
Z = P + 28°C
=0
a g a r C Cci
cr ‘
--Zipczrbont 18- 12 has been widely used as a tracer in studying mechanisms involved in
50, ?c}ymmlsaaan, catzlyiic cgadking as well as many other - )
Sons of indusirial imporiEnce. Raqrolsotopes in
: resction mechanism

ester can be established by using the

ihe coursé of hydrolysis of
following two paths leading to the same

_ 1zbelled with B0 and the product.

O = = O >
o 79 iudm—r—cZ; +EOH

et 1 ~OEt ~OH
e ‘ O
. : Z IO 2R C/ +EtOH "

s been esizbliched that in majority of cases 150 is associated with the acid a.nd not with the
ho! suggesting that the hydrolytic hehaviour of the ester will follow Fath L. o
When H.0, reacis with strong oxidants ie. PbO, KNMnOyu K,CrO; etc. and oxygen 1S

.

PbO, + H,O, — PbQ-i—H_-»O'?Oz




182 o, |
i » oxidant or Hzoz or e
s ity vtatiar Oy comes from the Pargl}.h'g," ;
It waen n 'gvtr'!sl.r‘m 115 eeiR)s gl wived : ‘ “‘.
st .
s 30 4 OO0
ey B ey PO + G
Path A, PHOJO ¥ O OH = |
! >y !’ “') s Pro ¢ 372() + Oy
Path B W"”;‘"’; 4 ?

L LR |
e ction followed palth, th.e-,:.. the a‘:ﬁw(y.
gon, But mass gpectrometric studjeg i f‘"?i&.
"o of the reaction will follow pam‘ai”ﬁhﬁ
that O—O linkage is retaingq d;ﬁiﬂ 8,

gy,

Labellad 180 §p used to prepare HO8 It the rea

i i ’ (, I" y
t I J’ A n wWate fak ‘V(‘,]' Al N 1"7("(‘ € X
> I Y d 5 " n! ' S(.(]U(.'ﬁ(il; (&)

blishment

L

activity measurement indicates that the 8¢
oxygen comes from 1,0, leading to the esta
Lot es of Co(Illy and Cr(IIT) i.e. M(C,O,)3- COMpleyy, |
as established that all the twelve oxygen 8tom,~h”’-

lled H,O but no detectable exchange nw@f{;m
i |

Racemisation of tris-oxalato comple
place one ended dissociation process. It w
complex undergo exchange with 1*O labe

*C.0O7" in solution. TR {
‘ ctron n e,

The mechanism of outer sphere and inner spl;fre il e[Fe(CN) I affords a e est“bﬁs?@j

by isotopic labelling. The exchange of [Fe(CN)y]™~ an 6 typi Sxamgy ;|

a process which occurs by direct electron transfer through an outer sphere activateq ¢

This type of reactions are called self exchange reactions e.g.
" [Fe*(CN)* + [Fe(CN)gJ*" === [Fe*(CN)s]>~ + [Fe(CN)¢]*

[Fe(H,0)¢]** + [Fe*(H,0)s]** === [Fe(H,0)¢]** + [Fe*(H,0)s**
IV. Determination of solubility of a sparingly soluble salt : The determination of sgjx

of & sparingly soluble salt i.e. PbSO, was carried out by Hevesy and Paneth (1913), A oo i;
amount of radioactive 2?Pb as nitrate .i.e. ?Pb(NOj), was mixed with known amoup il
ordinary Pb(NO,), to make a known volume of the mixed solution. After evaporating a certyy :
volume of this known volume of the solution the activity of the residue was measured, T
denoted the initial activity (a;) of lead in the solution. The same volume of mixed solution s |

treated with H,SO; whereby 22PbSO, and PbSO, were precipitated.

212Pb(NO;), + Pb(NO), —12504 , 2121|=bso4 + PbSO, - ]
| e .| .

precipitate ‘
and the clear supernatant liquid was evaporatd |
s determined in the same way as before. Let ths }

solution
After the precipitation the solutign is filtered
to dryness and the activity of the residue wa

3CﬁVit}’ = ﬂj

Suppose a;< xg Pb  and agec y g Pb ‘
Let V = total volume of the solution and Vs = Volume of supernatant liquid.
. - d
Thus y = ia‘:-fg Pb in Vg volume of supernatant liquid. Therefore the total amount of'lea

dissolved in V volume of solution i.e.
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Figure 9.22 Typ:ca_l radiometric titration curves. (a) Rapid increase of acth st

(b) Decreasing activity at the start with almost constant aamyﬁ;ﬁ :‘;;m: N
/ e 3 ¥

The following examples of radiometric titrations justify the validity of the above ¢
In the titrat.ion of Ag* with Cl~ ions labelled with 3Cl, the solution remains mactve =i
the end point 15 reached as all the activity is removed as AgC] precipitate. The 2=
indicated by a sudden increase of activity (Fig. 922(a)) into the srpermatent
ch contineously increasing thereafter. On the other hand if Ag” ons I

e activity of the supernatant

10A g, the solution remains active and th
pamyt TIAITRIETIITEE oF

a2

(a)

_point is
solution whi

jabelled with

decreases gradually and at the end point corresponds to a cons

activity (Fig- 9.22(b)). In both the cases the end point corresponds to a sharp inflecTon
Jume of titrant curve. It is necessary in every <ase that the AzC

in the activity vs vO
formed precipitates out without remaining colloidally suspended in solufion.
(b) In another type of radiometric tifration the indicator remains an insoluble sold il the
end point is reached, the insoluble indicator gets soluble giving rise to 3 sharp increase
in activity into the solution. As an example may be cited the complexometrd tirranon
of Ca2* by EDTA using solid 1PAglO; as an indicator. The added EDTA :exzw'ﬂeé e
Ca?* ions by complexation and end point is reached. It is only after the emi point the
EDTA reacts with 110A o™ tO form the soluble Ag—ED’I‘A com?lex, thereby giving & sharp
hike in activity in solution phase shown in curve (a) of Fig. 9-22- :

LR

pred

BRIl
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Utility of the itration

q¢
LS

n B

» 2 b s ul ArBuely VAN ¢ fare iy
syperrmiant Mae o sclivily snvd e activily vemadine practicall

> "37.,

(n) These ftrations are unelfected by changes in temperature, pk and Othes o
( » .
conditinneg,

(b) Radiometric titrations are useful for estimations involving caloured or hiﬁh!yg A
solutions which preclude the use of visual indicators. Uiy

Limitation of the process : Sharp end point is obtained when the solubili

; | Y Producy o o
precipitate formed is very low and it is applied is those cases where the Precipitate fgp.. .« O
be separated easily by common procedure. ed Gy

8.18.2 Application of Radioactivity in age determination

1. Age of minerals : Radioactive decay has been utilised to estimate the agegf B -
of geological and cosmological origin. \Stﬁi

Let us consider a uranium containing rock formed many many years ago. Them‘iﬂimn :
present in the rock started to decay according to thg natural radioactive disin|teg—;—aﬁgm‘;;é'x';i‘;s e
U to *™Pb. In this decay process the half lives of the intermediates are small compared t gy
of Z5U (t;,, = 4.5x10%) so that it is reasonable to assume that those uranium atoms that starteq
decaying many many years ago must have been converted to the sta

luring this long period. The concentration of

ble isotope of lead ie
*8U remaining after decay and 206py formed
luring the decay process together made the original concentration of %U present at *
e. when the rock was solidified. Thus for equa

Zero’ time
tion (9.4) both N, and N are known and & can
> obtained from the half-life of 238U and so t i.

e. age of the rock can be calculated.

Let us consider a sample of *¥U having t,,, = 4.5x10% was found to contain 11.9g of ¥y
d 10.3g of *®Pb. From these data we are able to calculate the age of the ore as -

r =~ 0.693
4.5x10%

11.9g of U = 0.05 mole of 23U and 11.3g?%Pb = 0.05 mole of 206Pp,
Therefore the mole of 23U originally present ¢

= 0.154x10%y"!

zero time = 0.05 + 0.05 = 0.10 mole

/ 2.303logR0. 2303 log2:13
0 that t i.e. the age of the ore = : : = 05

= T 9
F 0.15dx109y-1 = 4.5x10%
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 ore can also be obtained fr ;
1C e mloli‘um gas 18 formed :‘ 5ab) u“’ amount of helium g
AEacess: He "( iy e Arom o-particles duri %ﬂﬂ frappec s (e of GuKne
Lprot e Lram of uranium in a state 108 during rac inactive de an, It 18
;;-n* {'hlﬂl ‘Of hflium per year. If we m‘c}:‘[:1 of cquilibrium with its deca ¢ q:g(;;u;::;;m:;dfﬂt’:
£ 107 ™ . ore, then the age - able to know by analysis ey ipise0
" in the ore age can be caleulated ag @ ysis the amount of the uraniim
110‘ : : D
; ,111‘.9-5119]""“ per gram of the ore x 107

Age = amount of uranium per gram of th\(-‘ ofa

. it iS assumed that no ] :
g it at no helium is lost to the atmosphere which is most unlikely.
S Ve " 3. y 1225% .

. Aro€es A . s
nis P getermination in this proce :
irbfo!'l‘ agt process will give some lower value than the actual 3g¢ of

ore

il
)lic‘]ble to

. ¢ pon dating : This is : ;
Radlocar another isotopic method : :
. . ] Of age ‘ ) P
antique objects having carbon derived from plant mdg'mcil:::; I;::i%:m v
ant-and:e 1l ies.

(he equilibrium mass ratio of 12CO, : 1'CO, = 1 : 10~ During photos thesis
=1: . During photosynthes

n 2t T ke up CO; f
ion lants ta 3 ‘tpof thze rc;m the atmosphere and thus the ratio of 1*C to 12C will be the
e in lants as t atmosphere. We known that 14C is B-active i.e

138C — UN + fe +V ty,= 5700y

gcarboﬂ cycle in the Polant t(; animal to atmosphere chain bears the same ratio of uC :2Cas
; of the atmOS.Phere{ :CG' the plant or animal dies, it is isolated from the carbon cycle and
no longer any uptake of 14C and its concentration gradually falls because of

:3)’ Of ;
An oxamination of the specimens of ‘fresh’” wood i.e. in freshly cut.plant would obtained

fious sOUIces of th? world indicate a constant activity equal to 15.3 disintegration per
am of carbon. On the other hand hardly any activity was noticed in very old
of carbon such as wood, petroleum etc. which has been removed from the life cycle

o. Thus the accumulated 14C in the living plant starts decaying with a long
14C of an old sample give us an idea about

which are as old as between 1000

m va

ay many years ag
sod and the measurement of radioactivity due to

, age of sample. This method is applicable to those samples

30000 years- ;
In order to test usefulness of this method a speciinén of wood was c:_ollected from Egyptan
bs which was about 4600 years old. The age of the sample of W

Nt = Noe™, i.e. 2.303 1og-I’§3 = —kt
e
log - ti7/: t172
, 0693 % N, b2 _ No
We know that £12 = ~ = so that f = /;—’0.4343x0.693' 330096 logNt

inute per gram of carbon.

e activity was measured and found to be about 8.85 cpurits per m

erefore,

k‘ Nj < 15.3 and N, =< 8.85, t1/2 = 5700y

5700 e
15.9 _ 4503
030096 .08 8.85 y

Hence t =

e
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i HTO (tritiated waler), We
Tuced s then onidised to form
THbum POy ¢
fachve.

of,

L Teitiaum dating
mdiation in the uppser

Fiby,
kn()w thﬂt tritiu :
T s e+ fo+v
A SRRy

Ax carbon is the
onter into

bz = 12.4y

1’43 :
I constituent of plant anc animal ?(’ny,s'm{'{'rly tritiy,
cssentia CONS o L§ P, .]rbon C atln 2 tr]hu’-n d
living b \d\'ll-hmuz’h tritiated water, Ilhusll:ilzthci; isolated rfzm
‘wn‘(.‘ = S B SN [ ly w :
ibility ;:\ ::;m:m'im: the activity of the boc y
posxibg s Mo at e

T lating has some practical difficulty. As half life of triﬁu‘rn x‘go from,
the living system, But tn(mm]: a n‘cx;, et dating wil 1'1ot e fea's]b]e P g
smaller compared *O f]\it :;f) I\C/I'O::‘GOV er this tecl’mique re iy
hifh‘- as' 3 (bf{:-;r:;ie:? LJ‘Q:Zusc; B-particles from 'tritium h Nergy. Thys trits,
:«-:ﬂ;ﬁa :r:';ﬁsing one like that of carbon dating.
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8.18.3 Application of radioisotopes in biological field

Radioisotopes play important role in life science
selected applications -

{(a) Wi

're activity goes to liberated
2 iS} use
Water and pg
labelleq carbon i e, 14

d, the activity is distributed
activity ig observed in |
Cin CO, will o
Mmechanism of photosynthesis r
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qadinactivity I Agriculture

(. — ;
t 4ictrittion of added fertilins:
& :.\r‘tﬂ of the plant, can i-,:‘{‘t’hif’*:ﬂ te thve enil sbsseebued b
gL Ta b ’ ® 3 rt‘t JN} i‘i' tt (213 52 &4 2y ‘55‘\; Prodits g 3 @
oy ¥ the toching ; ry spd Eesrafurepdd YO
ST ?(;‘.gf:‘

s < %A
i tagwed sulp o, Mg sedli
33 phur ie. S are added o the of fadivautography. For ceamplo
s ' < ; ol

- Rl raphic plates ate d i ol slemiy b

P aaotograpy plates at held in front of differont secy il slemg with sormal suilphates
ent sections of th ' -

& of the plant, The section ot e

8 .. —ocoives the radigactive sulphate emit
= male emils 1ati
s radiation and effect the photographic plate
2Ct e o ) _,“?';‘,'r“‘;tr Vierie

o

Sy .
R0 paving

g W ) . s ]
m o ???? movement of a particular fertiliser in the whole plant | :
2 (R GUE e plant body may be trace out BY
E e micmnutricnts i.e. the elements B, Zn, M
et planit growth. The amount of these elcr;tc ’t‘ g ki il s
t »: ;‘ro-eedure. The use of radioactive micront:‘t% e e Cfmv‘fﬂf_’?‘*m"z
jé*ﬁo;::: of abSOrb?d nutrients as also the lo«:ationﬁoex:l :;: «’::“*n:gr:;’:ut:;;:’mﬂﬁﬁ” e
~pT is a good insecticide used to protect the plant fr o
om the various types of msecis.

pDT is
. e of DDT causes immunity t :
ed US o the insects. Radi i
o e 9 E . iological technique usin rild
which effect the reproductive system of the insects and may I S g:.r‘.g mile
#'u -.;QC.A';E wh

s =Co decays by
gzl increased the yield and quality of crop.

S

R

+radiation and it is evident that application of mild dose radiation

sisotopes in the field of industry
in a storage tank can be measured

185 Radi
The level of liquid

~

: e . from outside by means of
_gizting isotope which is placed on the surface of the liquid within the tank. Generally *Cs
A GM counter is fitted outside the tank and y-activity is me%sured

g £Co isotopes are used.
- which the position of the float on the surface of the liquid is located and hence the level

.quid is measured easily.
> Movement of oil in pipelines

s help of suitable radiocisotopes.
ur Steel Plant (DSP) uses radioisotopes such

The quality control department of Durgap
60Co (1.33 MeV) for level measurements of finished products (The
shed steel sheets are allowed to pass through a
e thickness in the steel sheet is maintained then
d but if there exist any non-uniform level then
: chine will be automatically adjusted.

Iso be located easily wit

t'l}
1y
i

W0

and leakage’in pipelines can a

(93]

|

€

4

1¥Cs (056 MeV) and
stesmzn dated 17.1.2011). Actually the fini

LTSEL

<ource and detector. If the uni
= 2ctivity signal in the detector W
be changed and the ro

formity of th
: ill remain fixe
e detector signal will lling ma
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4 , .
of a piston due to friction and the effectiveness of o Nibricy
N &t . i : = B i 4 . " ‘ n \ ;
. 2 haetion automobile engines cn be ecasily judged b_y_usmg radlolsomeS w}:‘ln
AINETER SRR 1iater o carry out (1, ¥) transmutation reaction. For example the e
{ od by irradiating the rings in a nuclear reactor (n, «{m\‘c:? of
) acti,
n)

actually acting a8 a8 M gt
-'"-pmﬂrn nes can be ascertat : . . .
e e and the activity is measured with a particular lubrg
Caung E

amdt then it is installed in test engin€

o5l collected in the otl pan- . .
or gammagraphy has been widely used in metallurgy st

< - \ld

= Gamma radiography ‘ . : all
r&} Hysion PTOCESS in metals i.e. to establish uniformity of alloy system. This is alsg Useq ¥
e et Byt i ing heat treatment operations such by
. g :n met: re if any during heat treatme perz: uch as anngar
e the defects in metal structu 3 "
S0 Lf‘va d i
guendiing et o,
. Radioisotopes are used to detect and to prevent corrosion in metals.
& FGIOTSOWURNCS

W

4. The wear and tear

5_18.5 Application of radioisotopes in medical field
Probebly the application of radioisotopes in medical science was earliest to solve varig
tie—< in medicne and biochemistry. Here we shall mention some important applicatioy 1;

radicachvity.
{2) NzCl containing **Na is used to detect the Iocatiorf of obstruct-ion in _blood Circ‘ﬂaﬁon
2Na s injected to the patient suffering from impaired blooFI circulation and the ¢,
of the tracer (33Nz) can be conveniently followed from outside the different parts of the
body of the patient with the help of GM counter and thereby the exact Position 0}

fmpzirment in blood circulation is detected.

(b) For dizenosis and treatment of thyroid 1317 or 1267 js used as Nal*. The fmetionjné o b
the thyroid gland of a patient is compared with the efficiency of uptake of iodine with |
that of the normal person. The malignancy of thyroid glands which is known 5 |
hyperthyroidism or the cancer of the thyroid can be treated with the emission of |

. radiztion from P or L
(c) ¥Co is produced by (#, p) reaction of ®Ni and the isotope is effective for the treatment |

of malignancy of tumours. :
%N’ + én 7 ;?.Co + iH
¥ emission and this can destroy the cancer cell very |

#Co decays both with B and
guickly.
7Co——— DNi+ Yoty
(¢) Detection and location of brain tumour can be made by using ! and 32P, 32P in the
forr'.n, 01f phosphate may be used for the treatment of leukemia and polycythemia vera "-:{'
v;hzcn is a desea’sie in which the bone marrow produces excess red blood cells. The
phosphate containing 2P preferentially absorbed in the bone and emits B-rays which |
destroy the-red blood cells and inhibit the malignancv
e) The radioi b ’ ;
(e) radioimmunoassay (RTA) which is an extremely versatile technique developed by |

Mil . v’
;H;I eesdaizs é-lales (1968) for ascertaining the concentration levels of vitially important |
such as hormones, vitamins etc. in the body fluid. In this techniqué £
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nack-ground count recorde
d by 8 recorder s 5 counts gar minules in sheen 3 a
o1 il iny phsanas o 2y <

cample. What is the age of the spacimen? (f,, of "C = 5668 98
, ? (fyp OF = O6BY ye3
ang. © 10 nack-ground count of the recorder i tracter -
8 {0 be sublracted from the sctusl court rEe
Therefore, count rale of specimen = “"450 5= 23 cot i 3
~56= unls M-

rate of fresh wood = 20.3 — 5 = 15.3 counts ™’

Count

Let t is the age of the archaeological specimen, then

No _ 2.303x5668  15.3
log—3~ y = 13328 v.

2303, Mo .
t= ") 9N 0.693

o gplem 9.44 AN —mount of 7.32g CO, was collected by burning a piece aof wood. The tot2! radioactivity
n the produced CcO, was 10.8 disintegration per minute (dpm). How cld was the wood
t4C = ST30v]

i
szmple? [Given the current activity of C = 15.3 dpm/g and ty; for
| (8.U. 2008}

fns. : 7.328 CcO, contains 1.996g carbon.
10.8

ivity for 1.996¢g carbon = 10.8 dpm = Jgag 5.41 dpmig

Therefore the total act

0.693 _ 0.693
The radioactive decay constant (k) = “¢ - = 5730 i

2.303 No _ 2.303x5730 153 . -
=== 0 ——--——""“06 Ic_’g""“s'41 Y 8598y.

Now, t= = ©9N = 693
d sample Is 8598y old.

.So that the wooO
| ntaining 2*Na (fiz = 15 hours) is injected i

\b'e"‘ 9.45 A small amount of solution €O : is

' of 2 man. The initial activity of the injected sample IS 2%x10%s7".
1. Find the total volume O ,

[C.U. 2007]

blood sample taken after 5 hours is 16 min~

nto bload stream
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