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Isotopes

1- Definition:

» Isotopes are atoms of the same chemical element, with the same number of protons, same
number of electrons but differ only in the number of neutrons they contain.

» Isotopes are different to atoms. The isotope of an element will have a different mass
number to an atom of an element. This means that an isotope affects various physical
properties of the element, but not the chemical properties.

» Mass number of an atom = number of proton + number or neutrons
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» Atomic number means number of proton iQatom , S0 in carbon atomic number = 6= no of
protons.
» We can find out the number of neutrons by O

J
Mass number of an atom = number of proton + nr neutrons

12 = 6 + no of neutrons 5 %

No of neutrons =12-6=06

2- Properties of Isotopes

. The physical properties of isotopes can vary. Several physical properties are
determined by the mass of the atom. Such as, density, boiling point and the melting
point.

. The chemical properties of isotopes are similar. They are determined by the
number and arrangement of electrons which do not change.
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Isotopes of carbon

Carbon-12 Carbon-13 Carbon-14

6 protons 6 protons 6 protons
6 neutrons 7 neutrons 8 neutrons
6 electrons 6 electrons 6 electrons

3- Radioactive

a) All Element has di nt isotopes but only one or two are stable one.
b) Unstable isotopes tend t. ay into other element and produce radiation to become
stable This process is known as Radipagfiyé decay.
*

¢) They can also release neutron hey decay.

DECAY
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Ionising radiation
» lonizing radiation is radiation with enough energy that to remove tightly bound electrons

from the orbit of an atom, causing that atom to become +ve charged ion.

» Radioactive substance produces more types of radiation
1. alpha radiatioN
2. beta radiation

3. gamma radiation

1- Alpha radlatl
» Itisa flow of hich results from alpha decay of the elements nuclei.
» Alpha radiation has hig 1zi g but low penetrating power.

» Human body can be prote m external alpha-particles flow by outerwear, rubber
L 2
gloves, flu mask, even paper shé //‘ .

» However, if alpha-particles sources p@e a human body with air, water or food, it is very
dangerous.

» Use as smoke detector: if there is smoke in tl\tg it binds to the ions causing current stop

and alarm sounds.
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2- Beta radiation
» Itis a flow of electrons or positrons, which results from beta nuclei decay.

» Beta radiation has lower ionizing but higher penetrating power than that of alpha. Any
shelter may serve a protection here.

» Beta particles can easily penetrate human skin and cause tissue damage and burns.
» Beta particle are absorbed by sheet of aluminium ( around Smm thick)

» Used to test tjvlckness of sheet of metal, as beta particle penetrate moderately
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3- X-rays and Gamma radiation ia
» Itis electromagnetic radiation, which comes together with nu%lsformations.

» Gamma rays are photons that come from the nucleus of the ato types of ionizing
radiation can pass through the human body if they have enough energy.

» It appears extremely difficult to protect oneself from both X-rays and gamma-rays.

» Gamma rays can be absorbed by thick sheets of lead or metered of concrete

Excited Nucleus GammaPheton  Ralaxed Nucleus
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The Penetrating Power of Radioactive Decay Particles

Alpha @ —
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5 mm aluminum 10 cm lead

Over view of 3 types of ra%n

The three Type ,gf radiation
Use this table to find information about and to'gempare a, B and y radiation

Alpha (o)
It's a nu4cleus of
helium ,He. Two |,
Nature protons and two
neutrons
Charge A
Mass Relatively large No mass
Speed Slow | Speed of light
lonizing
Stron Very weak
effect 9 Yy
Y TR —— When source is 5 | When source is
g inside the body dy | outside the body




