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Module Title: Nuclear and radiochemistry
Module ID: CHM 437
Prerequisite (Co-requisite): cH;lI242
Co-requisite:

Course Level: vrh level
Credit Hours:

:(Course lnformation) ' ri.ll slr3L.

Module Description ;.Jrll r-.i..ej

This course is desigrred to build a basic familiarity with natural radioactivity, The atomic nuclei,
atomic structure, composition of nuclei, nuclear systematics and reactions. Nuclear masses,

stability and angular momentum of nucleus. Radioactive decay. radioactive decay processes,

alpha, beta and gamma decays. The structure of nuclei, nuclear models, nuclear forces,
applications of radioactivity. Fission & fusion charge. It will emphasize nuclear and
radiochemical methods applied to chemical analyses in the physical and biological sciences.

Module Aims ;$,ll eil,ui

Learning Outcomes:

I For students undertaking this course, the aims are to

Study the atomic nuclei, atomic structure, composition of nuclei , nuclear systematics

and reactions

2

J Knowledge Radioactive decay & radioactive decay processes( alph4 beta and gamma)

decays.

4 Acquiring the student the different types ofnuclear radiations

5

6

Explain the Environmental behavior of radioactive substances7

8 Apply the radiation protection and safety.

f**.0---"=*,1
9 Knowledge the application of radiation technology \#iffil
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None

Study nuclear masses stability and angular momentum ofnucleus

Knowledge the radioactivity of Nuclear Fission , Nuclear fusion

Acquiring the student radioactive series, radiation section and nuclear chemistry

applications

:il*rll ,31r. Ji.

(.1i.{\.oo/i) } J.:lrr +lr.rlre-l!r;)r.J - ArdLill JjJ3j! i-Ul;ilj



\\F\

\r-_--l



e
g:ei+!.g--li

I

2 Describe different radioactive radiations and the difference between chemical and nuclear

reactions

J Apply the basic laws of radloactivity in solving related problems.

4 Calculate the Q-values of various decay modes with the application of the selection rules for

the allowed transitions.

Learn how to search for information through library and internet to Participate Effective in

the activities of the methodology
5

6 Operate questions and communicate with teacher through solve problems and work in

Eroups.

JJ9

cg-,!t
(Weeks)

Introduction and history of nuclear chemistry: Radioactivity,

Radiation and Isotopes in Chemistry. Historical perspective on nuclear

chemistry and radiochemistry.

3 1

J

Structure and properties of the atomic nucleus, nuclear systematics

reactions, Nuclear masses and stability, angular momentum of nucleus,

nuclear models, nuclear forces

and

9

2
Radioactive Decay: mass-energy relationships and decay

Types ofradioactive decay and decay law, radioactive decay processes

mechanisms.
6

alpha, beta and gamma decays, Interaction of radiation (o, p and l rays)

with matter
IJ

Nuclear Reactions. Particles, energetics and radionuclide production1J

Measurement of nuclear radiation,3

Nuclear fission, charge and mass distribution, Mechanism of nuclear

fission and nuclear reactors.
6

1

Environmental behavior of radioactive substancesl lnteraction of

with Matter: Radiation detectors and health ofRadiation

radiation.

3

Radiation protection and safetY doo
1 Application of radiation technology lt q+sJa I A4td

Revision Cclheo olSc,cncc
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Course Contents: ;.lirll 6f3g
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On completing this course, students will be able to :

Identifo the atomic mass, atomic number & write the nuclear coding

c,le*JFll i-ili
(Su bjects)

o*!J5ll 6tDt-
(Hourc)
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Publishing Year

-J.itilr Pr
Publisher

(s,-rjr) riL.ll r-l
Author's Name

JJirll e.l3l e-l
Textbook title

10: 01240589733 2013
4 edition

academic Press

Gregory Choppin, Jan-
Olov Liljenzin, JAN

RYDBERG and
Christian Ekberg

Radiochemistry
and Nuclear

Chemistry, Fourth
Edition , ,

*Llt ,i
Publishing Year

JFlUll r-l
Publisher

(,,+. r) ,-it1.tt -t
Author's Name

Ci. r.ll r-l
Reference

2001
2nd revised ed.,

Wiley-VCH,
Berlin

KH Lieser
Nuclear and

.Radiochemistry

ISBN: 978-3-527-
329014 2013 e-book

Jens-Volker Kratz,
Karl Heinrich Lieser

Nuclear and
Radiochemistry:

Fundamentals and
Applications, 2
Volume Set, 3rd

Edition

ISBN-13 978-0-471-
11532-8 (cloth: alk.

paper) ISBN-10 0-471-
11532{ (cloth: alk.

paper)

2006
A JOHN WII-EY &

soNs, rNc.,
PUBLICATION

WATTER D. LOVETAND,

DAVID J. MORRISSEY &
GLENN T. SEABORG

Modem Nuclear
Chemistry

Note: t contact hour = 50 min.

Textbook and References: ;ir.f..eJl g;|.,;rJl3 _pir.ll cr.l3l

Web Sites:

htto://posil.org

and hft p://www,pcrest.com/PCloub/index.html

htto://www.nao.edu/ooenbook.pho?record id=6160
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' Course tnformation should be filled in Arabic and English. Other information should be filled using the approved

teaching language at the college.
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