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It is defined as the phenomenon in Wthh the nucleus of the atom

of an element undergoes spontaneous and uncontrollable dlsmtegranon-
(or decay) and emits 0, B and y rays.

Elements like U, Th, Ra and Po undergoes spontaneous emission of

‘o, B and y rays.
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Radioactive disintegration series (Fara ;?tc‘é bLle -

/ Most of the natural radio- active elements of higher atomic numbers
exist in nature as a number of radio-active isotopes. All the radio-active

isotopes, which are about 40 in number, belong to definite chains "of

successive decays. These are called radioactive series. They are uramum,
thorium, actinium and neptunium series.

The first three radio active series have been named after a prominent
member in each decay series. Uranium and thorium : are having longest
half-lives in their series. So the respective series are named after-them. .
Long ago it was thought that the actinium series originated from actinium.

~ But now it is known that U?* is the parent of that series with a longer half

life than actinium. The thorium series is'also referred to as 4n series becaus®
the mass numbers of its members are divisible by 4. The uranium series 1%
known as 4n + 2 series because its mass number is divisible by 4 with
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remainder 2. The actinium series is known an 4n + 3 because its mass
numbcr is divisible by four with a remainder of 3.

The first three series have close similarities. Their modes of decay
are also similar. The ultimate product in each of the three families is a.
stable, but dlfferent in each case, isotope of lead,.

Although there is considerable similarity among the thlee radio active
- series, they are not specifically related. In other words, an isotope in one
series will not decay to a particular isotope belonwmg to another series.
This lack of interchange is to be expected , since 1nass changes can take
place only by the loss of o - particles of 4 mass units each and the
characteristic mass of each family is either 4n,4n + 2 or 4n + 3.

A radio-active cham is not always straight forward. There are
branched disintegrations in each series. In such cases an isotope breaks
down in two different ways. This gives rise to branched products.
Interestingly, the lsotopes produced by a branched disintegration always
decay into the same product.

mcm mu‘ﬁf €
The (4n +1) series - The Neptunium series : We have seen that the three
serious of natural radio elements contain munbels whose masses are
~ divisible by 4 or by 4 with remainders of 2 and 3 But the series containing
members whose masses are divisible by 4 with a remainder of I, that is
(4n +1) series could not be found. The most acceptable explanation for
the absence of this series in nature Was.tha_t no member of this series was
sufﬁcicntly long lived.

The ﬁrst five members of this series were ulSLOVCled dun ing Won Id
War II The other members have been dmcovere d-and studied later.

The (4n + | ) series, derives ifs name from the longest lived member
of the series , neptunium. Thus it is called neptunium series. The memhe
of the series are man-made. It is an artificial series.
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‘1. Thorium, 232 ii. Urani_um - l,. 238

18

Natural radio active series

iii. Uranium - 1, 235

2. Artificial radio active series
1. Neptunium, 237
SL. | Series Formula | Parent Particles End
No.| - ‘ element- emitted element
o al B .
L | Thorium, | 4n | (TW®? |6 | 4 | _Pb¥s|
: : | 238 . : 314206
2. | Uranium - | 4n+2 92‘vU 8 6 | g, Pb
3. | Uranium - 11 4n+3 92U235 |7 4 82Pb207
|4 | Neptunium 4n+1 93Ne237 7 4 83Bi209

This series differs in several respects from the naturally occurring

radio active series. They are as follows :

)

2)

3)

4)

)

The end product in the series is the stable isotope of bismuth,

4Bi*” where as the end products of the three natural radioactive
series are stable isotopes of lead.

The only member of the series to be found in nature is the stable end
product bismuth . Bi*®.

The series contams no gaseous emition as in the case of the three
natural series. 4
The series contain isotopes of francium and astatine as direct?nd
successive members of the decay chain. These elements appear only
as minor branched disintegration products in the natural series.

Branched dlsmtegratlon appears more frequently m the natural

radléactwe series than in the neptumum serles
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@roup Displacement Law (Fajan - Russel - Soddy)
We know that when an a-particle is emitted the daaéhter element -
 has atomic number two units less than that of the parent element. So its
position in the periodic table will be two places left to the parent element.-
Similarly when a B-particle is emitted the daughter element has atomic
number one unit more than that of the parent element. So its position in

the periodic table will be one place right to the parent element. This is
called group dtsplacement law.

Groups
[ [ 11
B« — A

Element £ emits.va B.— particle giving the daughter element D and
moves to the right fr‘ovaro'kup I to Group 1. Element A emits an a - particle
giving the daughter element B and moves left from Group I11 to Group 1.
Use : | ) |

This law is helpful in predicting the nature of the daughter element if
the mode of decay of a particular parent element is known.
~ Eg,

(i) 84P02'5 under goes a-emission. From this detail we can predict the
nature of the daughter element. According to the group displacement
law the daughter element in this case will.,he two places left of Po in
the periodic table i.e.,itis Pb. ’

i) ., Pb*"! undergoes B-emission. So the daughter element will be one
place right of Pb in the periodic table i.e., it is Bi)
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2.2. Nuclear Binding Energies

Mass defects

c [¥ )

)\r‘\ [ -

4 The mass of the proton has b_'een determined accuratel
the mass of neutron as 1.00893_z_1nd that of an electron as 0.0
unit (on the physical atomic Weight scale in which the m
atom is taken as the standand with mass exactly 16.00000 units). Sq ye
can calculate accurately the mass of an atom knowing the number of
protons. neutrons and electrons present in it. For examples, the helium

atom contains 2 electrons, 2 protons and 2 neutrons. Therefore its mags
should be

Y as 1.007sg

L0758
00545{6 mass
ass of the 16

(2x Ov.0005486) +(2x 1:00758) + (2x1.00893) =.4:O34l I |

But actually the mass of the helium atom is 4.00390 units.

The difference between theé expected mass and the actual mass is
4.03411 - 4.00390 =0.03021 mass unit

and this difference is called the mass defect.

Thus the difference between expected mass of an atom of an element
(calculated from the number of protons; neutrons and electrons and
their respective accurate masses) and the actual mass is known as the
mass defect.j: Th & of o e o eneve

Experimental mass of nucleus — (mass of proton +mass of neutron)

= mass defect

/ Thus when the helium atom is formed from its constituent particles
0.03021 mass units of mass is converted into energy.

We know 1 mass unit=1.661 x 10, Therefore 0.03021 x 1.661 x 10%g
of mass has been coverted into energy. This energy is the binding force
which binds two protons and two neutrons together to form the helium
nucleus. | '

From Einstein’s mass energy equation |
E=mC2—; Vo 94 AP

e ——
£
f

ﬁ.' \-4:0"
'\(’, ..}',\’.‘

4



21
E=0.03021x1.661x 102 x (3x10'%)?
=4.5119x 107 erg.
We now 1.60 x 10%erg=1 MeV

4.Sll9xlO'5

& 4.5119x 105 erg=——
| 1:602x 107

—28 12MeV

Since the hellum atom contams four particles, the binding energy per

}

nucleon in He* is 28. 28+ 4, ie,, approxnnately7 0 MeV. e ledie y

[We can also calculate straight away using 1 mass unit =931 MeV] FERSN

@hus binding energy may be defined as the energy released when a
given number ofproton and neutrons combine to form a nucleus.” It can
also be defined as the energy recqunea’ to disrupt a nucleus into its

constituent protons and neutrons.

This binding energy comes from the mass whlch has been lost during
the formation of the nucleus. This mass has been converted into energy
which is used to bind the nucleons together in nucleus.

Stgmf icance of Binding Energy :
Binding energy may be taken as a measure of the relative stability of.

the nucleus. Binding energies increase progressively with atomic mass
and are fairly constant except for the very light elements. [f we plot the
binding energy per nucleon against the mass number we get a graph.

(mev)

BE

—> A
BE = Binding energy per particle
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From this graph the following observation can be made.
I.  In the ;rlass-number range between 25 and 140, the binding energ,

per' particle is nearly constant and it is approximately equa] to §

MeV/nucleon.

2. Nuclei with both small and large mass numbers have a smaller binding

Cnergy per particle. So these nuclei are less stable

3. For nuclei with smal] mass numbers considerable irregularities occyy

i.e., the curve raises abruptly.
Some qualitative inferences may also be drawn.

. The value of 8.5 MeV/nucleon, seems to be an average for a wide
range -of nuclei, and it represents a saturation of binding energy

forces.

2. Beginning with the lighter nuclei, as the mass increases the average
binding energy per nucleon also increases because of a surface:

volume ratio decrease. This effect may be compared with the surface

tension of liquids.

3. The binding energy per particle for nuclei with large masses is small.
This is because of the repulsion between large number of protons.

Therefore they are less stable than those with average mases)

. Problem - ‘
I~ "The helium nucleus consists of protons and two neutrons making 2

total mass 0f4.0319 a m.u. But the actua] mass if found to be 4.00 [5a.m.u.

calculate the binding energy per nucleon.

Solution :
Expected mass. = 4.0319 a.m.u.
Actual mass = 4.0015 a.m.u

4.0319-4.0015 amu

Il

Mass defect



= 0.5719-amu

We. know 1 amu : = 931 MeV
0.5719 amu = 931x0.5719
= 532.4389 MeV
Binding energy of the nucleus = 532.4389 = 64
= 8.337MeV
Answer : Binding energy per nucleon in Ni®
= 8.337 MeV
Exercise |

~ The aluminium isotope ]3A127 has a mass 0f26.9815 amu. The mass
of proton is 1.0081 -amu and that of neutron is 1.0090 amu Calculate the

binding energy per nucleon of the alummlum nucleus ( 1 amu=931 MeV)
(Ans: 8.222 MeV)

2.3/ Nuclear Fission

%Cbef‘ mtton Spllttmg ofa nucleus into nearly equal parts w1th release
- of energy is called nuclear fissnon ?

Explanatton : It is a type of disintegration. For example when
uranium-235 is bombarded with slow moving neutrons, ﬁrst a neutron is
captured by the uranium nucleus. Then the whole nucleus splits into two
nuclei, one of barium and other of krypton. In this process 3 extra neutrons
are released. Such a process is known as nuclear fission. Some of the
liberated neutrons attack other uranium nuclei and thus cause a chain

reactlon while the others get anmhllated and are converted into energy.

235 236
02U +o“ 9U” ssBa'!! + Kr92 +30nl + Energy

%

In fission reactions there is a loss of mass, This is converted into

Importance of nuclear Sission

energy. The energy produced in nuclear fission is extremely large as
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Compared to conventional sources. For example when U" . undergou
fission reaction on bombardment with slow moving neutrons about 0.2 "
units of mass per gram atom of uranium 235, is annihilated. It amounts

0. 2% [3.x 10U ergs according to Einsteins equatrons [ E =mc’] This equal
to six million horse power hours. S

The large amount of energy lrberated in nuclear fission can be utilised
in two important ways:

i Preparation of the super explosive or atom bomb (destr uctive purpose)

i, Super power plant (constructrve purpose)

The atom bomb works on fast neutron chain: It is accomplished
bringing together two pieces of fissionable material (U or Pu®*) into
intimate contact. When these two pieces are kept separted they are stable.
But when they are put together by a mere mechnical operatron ‘they

explode vrolently
Controlled Fission Reaction

What is it? Atom bomb exploSion is due to an uncontrolled chain
 reaction. If this chain reaction is put under control, after some time, a
steady state is established. When such a steady state is established the
number of neutrons produced and the number of neutrons consumed .
becomes nearly equdl. The energy produced attains a constant level. Such

areaction is known as Controlled fission reaction.

How is this brought about? Controlled fission reactions are brought'
about in nuclear reactors. In nuclear reactions the fissionable material

also called nuclear fuels) like U

or Pu** is staked with heavy water-or
. graphite called _moderaors. The neutrons produced in the fission pass
through the modprators and they lose some of their energies. So they

start moving slowly. Thus fission reactions are controlled.
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Applications
‘ It is used for preparing radioisotopes or generating electricity,

Nuclear Fusnon
\‘\ Def nition : .
T Itis the process of combmmg or fusmg two lighter nuclei intg
stable and heavrer nuclide wrth release of energy is called nuclear fusio,
Eg, 4H __ 2He +2,.e%+ Energy“}3
Explanation :
We may consider the formation of helium nucleus it is formed by th

, cdmbination of two hydrogen atoms (i.e., 2 protons and 2 electrons) an

two neutrons In this case also an enormous amount of energy is release

o

" by the formation of a heavier nucleus from those of lighter elements o

account of loss of mass,

Thermo nuclear reactions :

Nuclear fusion can take place by allowing highly accelerated proton
and deuterons, etc, to fall on nuclei of lighter elemments. Such processe
occur at reasonable rates only at very high temperatures of the order of
million degree centigrade which exist only in the interior of stars
Therefore, such processes are called thermo-nuclear reaction. Once?
fusion reaction is initated, the energy released is sufficient to maintain

the temperature and to keep the process going.

l ‘Stellar Energy (Energy source of sun and stars)

5 7 Stellar energy is the energy of the sun and stars. It is propOSed
that the stellar energy is due to a series of nuclear reactions involving ¢

* fusion of four protons to form one helium nucleus and two positrons W't"
an evolution of tremendous quantity of energy. On the sun the fusion of

; ; : ; ut
four H- nuclei into helium nucleus does not take place in a single steP b
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takes place through deuterium (IHZ) as shown below.
F L 3

Lo [2,H' iy |H2+ Ie°+ En_ergy] X 2

ii, [IHZ +|H'.~,.> 2Ht33+ Energy] X2
. 22er3 —> ,He*+2 H' + Energy
on adding ° 4IH‘ | ——-—>2He'4+2_+|é°+ Energy

In the above reaction 26.7 MeV of energy is released.- This is a
tremendous quantit)j : '

Hydrogen bomb:

"The thermo nuclear reactions among nuclei of hydrogen iéotopes,
~ deuterium and tritium, can serve as possible sources of energy on earth
as these can occur more rapidly, provided the temperature is verv high
such an energy obtained from thermonuclear reactions is called

thermonuclear energy. These reactions may be represented as.
]D2+ ]Dz — > _He' + n' + Energy=3.2MeV
| ,ID2+ lD2 > lT3 + lHI + Energy = 4.0 MeV
lDZ+‘]T3 - > 2}He“ + 0nI + Energy = 17.6 MeV

" These fusion processes are responsible for the release of a
trfmendous amount of energy in the form popularly known as a hydrogen
bomb. But the above nuclear reactions can take place only at very high
temperatures. Therefore, an external sources of energy to provide an
atmosphere with required high'temperatures is necessary. In the
Prepafation of a hydrogen bomb, a suitable quantity of deuterium or tritium
or a mixture of both, is combined with an atom bomb. The atom bomb .
provides 'an atmosphere of required high temperature. A hydrogen bomb

is far more powerful than an atom bomb.
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Now man is capable of controlling nuclear fission and obtain;,
energy in a controlled manner in a nuclear reactor and using it for Peaces
purposes. Similarly, man in future, probably will be able to control nyc|e,

fusion processes and to obtain an abundance of energy for the benefit
mankind.

Comparison of nuclear fission and nuclear fusion .
a. Similarities :

Both release very large amount of energy.
b.  Differences :

Fission involves the breaking up of a heavy nucleus into lighte
nuclei. Fusion involves combining of two lighter nuclei into on
- heavy nucleus.

ii.  The links of the fission process are neutrons. The links of a fusiol
process are protons. ‘
iil. Fission proceed with thermal neutrons where thermal means roon

temperature; Fusion proceeds with thermal particles where therma

means millions of degrees'in . ‘lvin scale.

2.4. Application of Radio Isotopes (or) Isotopes as tracers :

A given isotope may be identified, among other isotopes by their
‘unusual masses’ and ‘radio activity’. Either of these properties méy be
utilised to trace the course of an element in various processes. An isotop
used for this purpose is known as an ‘isotopic tracer’, and the elemen

which is labelled by the particular isotope is 'called a ‘tracer eleme_llt”-

General principles in the uses of tracers  An element may be labelled
by changing its natural isotopic composition. Stable isotopes are used ?

_ g o ~ n,
tracers, but such isotopes are limited in number. Oxygen, hydrogen, cafbov
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nitrogen and sulphur isotopes are stable isotopes which are very widely

employed in tracer studies.

The use of either radio-active or non radio-active lsotopes depends
upon the mvestlgatlon to be carried out. The advantages and

disadvantages of both types are given below :

[

Radio active isotope " Non radio-active isotope |

I Detection and qualitative Detection and qualitative .

estimation is very easy. estimation is very difficult

2. ‘They survive for a very short They servive for a very

time (half - life period is very. long time.
small). |
3. They are readily available for a They are ndt readily available
large number of the elements. for a large number ot‘elénncnts.
4. They are harmful to the operator

They are not harmful at all.
and to which it is injected. - '

5. They follow a sequence of They do not follow a sequencq

changes of changes.

Each radioactive isotope has specific property and by which the
lsotope can be easily detected and estimated quantitatively. Since the
radioactive isotope of an element possesses identical chemical properties.
with stable isotope by mixing a small quantity of radioactive isotope with
“non-radio active isotdpe of an element the course of a chemical reaction
can be studied. Thus the radioactive isotope is-acting as a tracer eleme.nt.
Thg presence of radioactiye tracer in the product can be detected ahd

~estimated quantitatively using sensitive instruments.

~ We have to select suitable isotope for tracer. Radio isotopes of either
very short lives or very long lives are not usually’-use’d in tracer work.

Radiation from radioactive elements can be detected by
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i.  Photographic fneasurement method
ii. Electroscope method .

iii. Ionisation chamber method

iv. Geiger -Mullar tubes method and

V. Scintillation counters method.

1. Application in the determination of the mechanism of
reactions |

a) Photosynthesis redction 3 :
In photosynthesis, the green plants, when exposed to sunlight, take
up CO, and HZO which are converted into sugars and starch. However, at
the same tiﬁie, plants give out oxygen, whether, the oxygen produced by
~ plants originates from CO, or from H,O or from both has been answered
| by the use of radioactive 0'®So it is clear that the evolved oxygen comes

from water and not from COz'g. Thus the reaction that takes place in
photosynthesis is as follews :

6CO,"* +12H,0 CeH 1,04 + 0,+6H,0'8
b)  Ester hydrolysis reaction :

The course of ester hydrolysis can be studied by using stable O
isotope as the labelled atom. The hydrolysis of an ester by water enriche_d

with heavy oxygen is indicated as :
O o
Il | |
R-C-OR" + HO*H —— R- C- 0*H+R'0OY
THis clearly indicates that the labe]led oxygen is présent in the acid

which proves that the OR’ group has been substityted by the OH group
in the hydrolytic reaction. |
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2. Applicatioh in Analytical Chemistry

a) Using tracer techniques we can detemine the solubility of sparingly
soluble substances like PbSO, in water. A known quantity of radioactive
lead is mixed with ordinary lead in known proportion. The entire amount
consisting of radioactive and ordinary lead is dissolved in dilute HNO,.
To this solution dilute H,SO, is addéd. PbSO, is precipitated. It is filtered
off. The radioactivity of the solution is measured. This gives the amount
ofladloactlve lead in the solutlon From the ratio of the two varieties of
lead orlgmally taken, the amount of ordinary lead present in solution is
calculated. In a similar way the solubility of AgCl in water may be

determined.

b) Using tracer techniques we can show that the two sulphur atoms in

thiosulphate ion are chemically non equivalent.

When sulphur is heated in the presence of labelled sulphite ion the
thio sulphur ion is produced accordina'to the following reaction :
S+ S*O b— S* O -

When this thio sulphate containing a labelled sulphur atom is treated

with an acid solution, it breaks down as follows :

~ This shows that the bonding of the labelled sulphur is NOT affected
either in the synthesis or in the decomposition of the thiosulphate. Thus

the structure of thio sulphate is as fdllos ;

— -
p— 2

O

L
|
B @)
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'This shows that the two sulphur atoms in thlosulphate ion are
chemlcally non equlvalent

3/ Appllcatlons in Medlcme

v4
;Apphcatlons of radlo - isotopes in medicine are two fold :

1)  For d1agnosxs of bodlly disorders,
i) Treatment of certain diseases,
For didghosi§~ . "

Fe* is used to dlagnose diseases caused by difficiency of red blood
cells. 6C‘2 is used to determine cholesterol content in blood The
'functioning of liver, kidneys etc. have been studied using radio lsotopes

~and different diseases have been detected.

* For treatment :
Radio active phosphorus in the form of phosphate is used in the
~ treatment of certain blood disorders. Radio active iodine and stable iodine
| are preferentially absorbed by the thyroid gland. This property is used in
destroying abnormal tissues in the thyroid gland. This checks abnormal
‘body growth. Radio active iodine has also been used in locating brain
“tumours and to determine the extent of their growth-Radio cobalt 27C0(’0 is
used to treat deep rooted cancers more efficiently than radium. |lNa24 Is

used to check the circulation of blood and for working of the heart.

Some of the examples are given below.

/(ses of radio isotopes in the treatment of dlseases
(Radlotherapy) ' )
- The treatment of a disease using radioisotope is called

radiotherapy. Some of the examples of radiotherapy are given below.
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Q, Treatment of cancer growth : |
" Radio cobalt (Co®®) and radio gold (Au') are used in the

treatment of cancer.

5 - Treatment of hyperthyroidism:
R Radio active iodine (I1'*') is used in the treatment of

hypothyroidism and cancer of the thyroid.

3 Treatment of skin disorder :

. Radio‘phosp_horus- (P3°)’ is used in the treatment of skin disease.

4, Treatment of leukemia : (Blood cancer) ‘
Radlo isotope of phosphorus is bemg used in the rreatment of
leukemia. |

| 4f)Applicaitions in Agriculture :
P32 is incorporated in fertilizers and the rate and the manne1 of its
absorptlon by plant have been studied. From this study we can determme |
the proportlon\ of the plant S phorphorus that comes from the soi! and the

proportion that comes from the fertilizer.

PEYY

5 \g;:-Appllcatlons in Industry

Radio phosphorus is useful in steel making. To ’nnd out whethe1 the
thsphorus impurity has been completely removed. some radio
phosphorus is added. When radioactivity disappears from the molten

steel, we conclude that all the phosphorus has been removed.
w 2oy
The wateJr and tear of éngines can be determined by making the metal

of the piston rmgs radioactive. The appearance of radioactivity i in engine

oil shows that the process of wear and tear of the piston has started.
6. Applications in Scientific research
- We can study the kinetics of reactions, complexes, catalysis and -

various other research operations.
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. Rock-dating-Age of earth g Y

A knowledge of the rate of decay of certain radioactive iSOtOpe‘
helps us to determine the age of various rock deposits. . Let us considey
rock containing U%*® formed many years ago. The age of this rock cany,

determined using the following equation.

23037/ PBPO\ A
t= ——log| 1 +——
0.693 . L2,
Where t= the age of the rock
T = Halflife period of U2
(known : 4.5 x 10° years) : ‘

Pb2%® = Amount of Pb?% present in the sample in moles
pfs = Amount of U?*® present in the sample in moles
Problem | -

The ratio of the mass obez('( in a certain rock apecimen is found
be 0. 5. Assuming that rock originally contained no lead, estimate its ag
Half life period of U?*%=4.5x10% years.

Solution : | ‘
The age of the rock is given by
2.303T. Pb206
t=———1log | 1+
0.693 - U

T=4.5 x 10° Years -

2.303x4.5x10°
t= , log (1 +0.5) years
| 0.693
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2.303x4.5x10°
= log 1.5 years
- 0.693

2.303x4.5x10°

= — x0.1761 years
0.693

=2.63 x 10° years

Exercise v

A sample of uranium ore is found to contain 11.6 g of U* and 10.3
gof P b?" calculate the age of the ore. Half life pleriod of uranium is
4.5x10° years. '

(Ans : 4. 5x10° years; Clue : The amount of U2*8 and Pb>" have been
given in grams. Convert them into moles by dividing their weights by
their respective mass number and calculate Pb2%/U®. This is given.
Calculate using the formula. -

2303 T - Pb*
t= ———1log \I+
- 0.693 N U

8. Isotopic dilution method

It is an example of radio-metric method of tracer analysis. It is used
to determine the quantity of constituent (radio active or non radioactive)
in a mixture of closely related compounds which are difficult to separate
and to estimate quantitatively by the usual conventional methods.

The method involves the following steps. -
) Let the mass of a given non radio active element, which is to be
determined be m. An amount of m of the same compound, isotopically
labelled, is added to it. Let the isotopic compound have an activity of ™.~
" The two are mixed thoroughly to obtain an uniform mixture. ‘Now by some
suitable method the compound is isolated in a pure form. Now the activity

of the compound is measured. Let it be S.

Since the total activity is constant m can be calculated as follows.
= . : :
m= m |— -1
o S .
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Thus knoWing m, S’ and S we can calculate m.
Uses :

l. Zn, Cu, Hg and'other cations have been determined by this methoq |
2. This method is used to analyse the mixture of amino acids obtaineq :
by hydrolysing proteins outside the body using labelled aminoaciqs -

. containing N'° to act as the tracer -

QEC 4 Dating : o o o -
3 The age of a piece of wood or animal fossil can be determined by

C-14 dating technique. This techmque is based on the determination of
CM/C12 ratio.

Plants take up CO from the atmosphere The CO in the atmosphere
contains a small amount of radioactive C'4

also. When the plant is alive
6C14 decays as follows.

6cl4__) N14'+‘ n0

(T=5760 years) But the loss is compensated by takmg e
atmosphere So the ratio C'*/ C!2

from the

remain always constant. But when the
plant dies the ratio Cl4 continues to disintegrate.

compensated. So C”/ gl

But the loss is not
continuously decreases. Thus by measuring

C¥/CPand knowing T, the age of the plant can be determmed usmg the
formula.
1 2.303T Amount of C' i fresh wood
t= —————1log |1+ \
0.693

Amount of C'* i dead woed



