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Instructor Name

Pro.Dr. Zuhair A-A Khammas

E-mail

Zuhair_chem@csw.uobaghdad.edu.iq

Course Title

Analytical chemistry ( Volumetric analysis)

Course Coordinator

Department coordinator

Course Objectives

The goal of this course is to equip students with basic principles
of analytical chemistry, a high level understanding of solution
equilibria, and a working knowledge of different types of
titrimetric methods and their applications with improving solving
problem skills.

Course Description

Chemistry is one of the basic science disciplines taught to students
in the Faculty of Science and to students of Faculty of Education
as well as students from other faculties that require the subject
as service course.
Throughout this course, we will focus on the following learning
objectives:
1. Identify the critical steps in the analytical process
2. Understand the fundamental concepts of chemical
equilibria.
3. Parameterize solution behavior and calculate solution
concentrations given the appropriate equilibrium constants
4. Apply knowledge of equilibrium constraints to a range of
systems of interest
5. Investigate the hydrolysis of different salts systems, buffer
solutions and their calculations and applications
6. Acquaint on the principles and concepts of volumetric
methods including ,Neutralization reaction, Precipitation
reaction, complex formation reactions and oxidation—
reduction reaction beside the methods of concentration
expressions

Textbook

Skoog D.A, West D. M, Hcﬂller F.J and Crouch S.R “Fundamentals of
analytical chemistry”, Ed. Thomson ,USA,

2004.




References

*Harris D.C. “Quantitative chemical Analysis “, 6" Ed. Freeman

and Company, New York, 2003
* Supplement: lecture notes (handout)-important

Course Assessments

Term Tests | Laboratory Quizzes Project Final Exam

As(21%) As(14%) As(5%) - As(60%)

General Notes

There is one hour tutorial for problem solving every weak
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Course Weekly Outline

< Date Topes Covered Lab. Experiment Notes

3 Assignments

L

1 20/9/2015 Introduction to analytical Description up on
chemistry. general apparatus

and glassware

2 27/9/2015 Methods for the expression Lab. safety ;
of concentration of guidance and
solutions and stoichiometric | instructions
calculations.

3 4/10/2015 Chemical equilibrium, | Separation of silver
importance of equilibrium | group (group I) and
constant, equilibria involving identification
weak electrolytes, lonization
of water, weak acids and
bases,

4 11/10/2015 Equilibrium involving slightly Separation of silver
soluble ionic solids, group (group 1) and
equilibrium constant of identification of
formation of complex, individual cation
problems and exercises .

5 18/10/2015 Calculations using Equilibria | Separation of
and Equilibrium Constants, | copper group
lonization constant of weak | (group IIA
monotropic acids (Kg) and | andB)
pH of solution, and | and identification of
degree  of ionization individual cation
(Z),ionization constant of
weak monotropic bases




(Kp) and pH of solution and
degree of ionization ()

25/10/2015

lonization constant for
polybasic (polyprotic) acids
and exercises

1/11/2015

Systematic Treatment
Equilibrium, Mass
Balance Equation (MBE),
Charge- Balance Equation
(CBE), solving problems.

Separation of Zinc
group (group Ill)
and identification of
individual cation

8/11/2015

lonic strength of solutions

activity and activity
coefficient, solving problems
and exercises

15/11/2015

First term Exam

10

22/11/2015

Solutions and  Solubility
Precipitates, The
Solubility- product Constant
(Ksp), factors that effecton

Separation Alkaline
group(IV)

11

29/11/2015

Solubility calculations at
constant and variable pH,
Solubility of Metal
Hydroxides in Water,
Complex lon .Formation
and Solubility, Effect of ionic
strength  on Solubility,
Separation of ions by
control concentration
of precipitating reagent . ,
exercises.

Identification of
Alkaline earths
group(IlV)

12

6/12/2015

Hydrolysis of Salts and the
pH Calculations, Salts of
Strong acids and Strong
Bases, Salts of Weak

Acids and Strong Bases,

Identification of
Alkaline earths
group(IV

13

13/12/2016

Hydrolysis of

Salts of Strong Acids
and Weak bases, Salts of
Weak Acids and Weak
Bases, Reaction of
Amphiprotic Salts
(Acid Salts), Exercises

Separation of
cations mixture

14

20/12/2016

Buffer Solutions and
problems pH Calculation,
Henderson- Hasselbalch
Equation, Buffer
capacity (B), Blood buffer,
solving problems . Exercises

Separation of
unknown solution

15

27/12/2016

Reviewing

Lab reviewing

16

3/1/2016

Second Term Exam

Exam

Half — year break

17

18




19

20

21

22

23

24

25

26

27

28

29

30

31

32

Instructor Signature: Dean Signature:

Al el &) iy -
; Gl 4 s
=418t )
sliasl) -
:  —alad)

Gaanll g lad) adasl) 3339




i YT

A Dl TR
¥
Fak e

NN
‘;i ALell pie’ill )ljg

I

i

alall A atl) Aadl) 5lad) 3)laid

A el L ) Sl Bl o
Zuhair_chem@csw.uobaghdad.edu.iq 3953V

(IIg I domd! ) Ao 5L 83U gl

Jradl) e

St & b Lgiog Balond) £loSU Bl Lo3LLL ORIl W95 1 cabadll e Bty sall) Bluai

Oylge M & \.‘;5\.5._.,\]955 Bﬁbl'g w\ﬁﬁ\ éj.’o oo dals t\jj LY J.MJ\) CJ'L'}\j:J\ J.:JG o Je
Al |-

BAST OOMaly p el BST (3 N oy @) sl odall Sl g0 By (2 sleST!
(Jeadll 1ia Jighy delas JuaiS cp sioght o 531 (6,531 SLISTH oo Ml WSy U1
W) Gt BliaY) s 55 By

ko) dkon @S- NURC o |

- SleeS1 O3l Ll gealil) o gd .2

Al 031t Culg g 158 Sl > Sab Sledas 3

Al dedai¥T G O3t Culgd Byl gubes 4

Blidasy B dpaeld) B bty 19 S dalail Gkl G Joedt oylas .5
Sliall 2859 (e YS O Lgd g droond! 351101 edling o3l o Dpadl 6
SR @b 8 ) e iab 1Yy SaSy

8alel) dwolis¥1 Jeo il

Skoog D.A, west D.M, Holler F.J and crouch S.R,, Fundamentals of analytical ioegill LSO
chemistry,, 8th Ed. Thomson , UAS. 2004
*Harris D.C. Quantitative chemical Analysis , 6th Ed. Freeman and company, i3l 3Ll
New York, 2003
* Supplement : lecture notes (handout ) — important
S Ol garb! dpagdl Sbloe) el (sl Jeadll el O s
%405 - %105 %155 %355
60 - 5 14 21 ddlol Slogles




7

o

1AMl )

\iﬂ O ) vy

-

<

Gl A sgan

alad) Eial g lad) anlail) )3 g

.;-Fl-ll__;_u:.'u-l
FLHS'“ ; ;;-."'" _--.:l,_!l‘)
) e 3 - Ll p_|_h_|.|| il
: X % w-o-ledl i lig
polall LIS plaail) and :

ealad) oy o83 9 ) SN Slga /

- / Balall doe yuil) ddadl) §latini)

dtaall 3aLal) g ,atl) salal) Faal)
4y il Glanall Ciua g dliatl) plial e dadia 20/9/2015 1
Lala 3l el gl g
_ Jllaal) 58 55 e el (5l ka 27/9/2015 2
Claalatlf g ol Y dag) bl g
OS5 Aparl— (bassl) 5 53 4/10/2015 3
( ) | - sl
Gl ddmadal) cilid g iKY
T
11/10/2015 4
haa cli gVl (asddd Caldral) ¢y 985 9 sl gl ALAY
Gy Jlaa
A Ao ganall Juad 18/10/2015 5
( ) oAk QOl$ -
-ddlaall (pH)  (Ka) 4dsl)
3o g8l () gh cld - il Aa o
-didaall (pH)  (Kb) 4l
ng‘ Z.QJJ
A Ao ganall Juad Al (alaal) ¢l e el 25/10/2015 6
Y- i (u.nlaﬂ‘ 4S gana ) 09\9)*6.3\ Badeiall
<l oY) Oolad g Jilsa
_ — O il Asalail) Aaleall 1/11/2015 7
psialy) g i3 ic gana —
)
_ Uil Jallaall 45 690 5 gal) 8/11/2015 8
-pssialY) g il de gana — Alladl) Jalaay
U oY) s Caoladg
1e ganall gyl Qanddd 15/11/2015 9
el g1 Al 9 9 Jallaall 22/11/2015 10
(42518l 4 ) A gana) -
Qs¥) il Al sl e
de ganall gy (adlis Ad)al) g duil edl) cilibea 29/11/2015 11
) AN i g gt Asdaalal)
Gl ) Juad-culaBnall oy oS5 g
Cplaiy Jilua




de ganall Glig) Gandldd 6/12/2015 12
— L dpdaalal) D)
Al o gl Ay gl Glaal o)

Lagal) cilig) BdA Juab - 13/12/2016 13
dg g8l ao) g8l g Addmidal) (jlal gal)
diplll sof i) 3l -

— 4y 58 sl sl g
3 gall g gmiall (el gall
4 i gha¥) oY ddal)

Cplady Jilwa

A gl clis) Jolan Juad | AN Cililua g Aaliial) Jullaal) 20/12/2016 14
U sgaall - pia Adlae dplaalal)
— Al Jallaall
—aall YIAIN]
T t)

FIPRTOF PN 27/12/2016 | 15

3/1/2016 16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Tl o g Sy ad g




