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SYLLABUS FOR F.Y.B.S¢c. CHEMISTRY
(W.e.f. Academic Year 2002-2003)

: COURSE STRUCTURE :- !

There will he two theory papers of 100 marks each and |
Lone practical coruse of 1+X) mdrks. Fach theory couarse
| should be covered in three periods per week. The praciiced :
course will requure four priiods per week per batch.  There
' should not he more than 15 students in a batch. The title of |
the pepers ate 36 undey - |

|
' PAPER-L ;
 PHYSICAL AND INORGANIC CHEMISTRY i

' PAPER-I
' ORGANIC AND TINORGANIC CHEMISTRY

| CHEMISTRY PRACTICALA |

o o 9 e 26 2 o B -

 PAPER-I o
' PHYSICAL AND INORGANIC CHEMISTRY '.

. THE GASEOUS 3TATE:- _
I The s comphans merid b vahwe in different units. The !
Winetie theory of idess ases. deductions {r -m kinetic theory
b gasen sich as Boyle's Law, {harlos's aw, Avogadro's |
Cprpcipie, Oreham's law b daiusion. fi.ther dedu.cétiur{s
from the kinetic theory. ihe vetocine of gas e wlecules, kinehic.

. - . R
Cpnerdy o dEancidio i,

—_—
s e e e e — -
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| Molecular velecities :- Root mean squate, average and most

- interrelationship between molecular velocities, Frequency of

J equilibriumEntropy change for systems only, Phyasical

probable velocities, dislribution of molecular velocities and

collisions and mean free path.

Applicability of the ideal gas laws use of compresslibility
factors, The van der waals equation of state.

Critical Phenomena:- FV isotherms of CO,, The principle of
continuity of states, application of Van der waals' equation
to the isothermals of CO,, determination of van der waals'
constants, relationship between critical constants and van |
der waals' constants, The law of correspondmg states,
reduced equation of state,

Ref.1:- Pages 10-12,18-32,47-55.

Ref 2:- Pages 261,268-278,281-294.

Ref3:-  Relavent pages. [17]
2, THERMODYNAMICS - .

The carnot cycle, Camot cycle for ideal gases, the
thermodynamic efficiency, Entropy,Entropy change in
isolated systems, the second law of thermodynamics,
Claustus inequatity.enlropy as a criteria of spontaneity and

significance of entropy, Entropy change in  ideal
gases,entropy of mixing for ideal gases, Entropy change in !
Physical transformations.

Ref.1:- Pages 123-126,162-171 & 174-178, ;
Ref.2-  Pages 223-226,227-228 & 229.237, |
Ref.3:- Pages 96-108. | :I
-1 Ref . 4.- Relavent Pages ' [17] i




‘3 THEFPHASE RULE .

Definations -True equilibrum, metastable equiibirum, |
unstabe) equitibirum, statirent and meaning of the lerms
_phase, component and Jdegrees t freedom, The Gibbs phase
Crule { derivation s not expeoten ) Ay olication of phase rule
 toone component svatem: Woeber systom only.

. Ref.?:- Fapes 344-350
_ Rel.2:. Pages 539-512,513.515 & 518519, {03}

4. LIQUIDSTATE -

_ The  kiretic nwlecular d@.i-;:‘iptimn_.interﬂmlf-l'ul&r:
forces inliquads, dipole-dipole attracions, London torces,
‘Hydrogen  bonding, Surface tomsion,  delermination of
aurface tenswi:, capilary -ise method, viscosily unils i
viscosily, measurement of viscodity by ostwakd method

Ref.2 Pages 301-303,%% ¥R 312315, (081
'3.a] MATHFMATICAL CONCEPTS AND COMPUTERS:

Logarithms, Graphical  representation of  equations, |
rectangular coordinates. straight lines, The slope and .
L miereepi equations, paralle] lines.

Nif¥erential <ulouts:, arhes for differentitation, (without |
Caerivoticih.powers.added  and substracted  functions,

constants, produacts.cguots nis,

. : : s i

[(Witerehabon - ianction of 2 tunchon, 1.0g:1nt}un5,;
Lafferenuaint of irigeaomegua! fawtions such as sin X
e fian b wvern Tl

3TN LR EGE0, T 1S 14
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b] COMPUTERS :-

General  introduction  to computer, Different
components of a computer, Hardware and Software,
inputand  output devices, binary numbers and
arithmetic, Introduction te computer languages,
prografiming, operating systems. |

Ref..- Pages 6,7,8& 9 Relaventpages. = [12]

16} LONGFORM OF PERIODIC TABLE AND PERIODIC

PROPERTIES :-

i] Cutline of long fﬂrﬂ'l of periodic table

ii] Classification of elements in terms of s p,d,f block
elements, transition elements. _

iii] Periodic faw, periodicities in the following properties
throughout the periodic tabie [General trends in each
block are expected, trends in any particutar group or
periods are not expscted] a) size of atom,

‘I bllonization energy, ] eleciron atfinity,

d] electronegativity, e] metallic character.

Ref.10:- Pages 2@2’2,92—_18&
Ref.3l:-  Pages 43-46. :
Ref12:-  Pages 25-31. - [19]




7.BONDING N

6

 STRUCTURES

Ali} Attainment of stable configuration

if] Types of bonds

© iii] Transition between the main types of bonding;-
mrm, covalent, coordinate bonds (double and triple|

bcmds) metallic bonds.

General properties of covalently and ionically

bOﬂdE‘d compounds,

, Ref.l{'l:--

i B]i] Concept of hvbridization
it} Hybridization in the following melecules:-

r

Pages 24-32

PCl, CIF,, SE,, SE,, IF.,
- Ret. 10:-

The valence shell electron pair repulsion (VSEPR}

i; model.
: Ref 11:-

Pages 49-3() & 54-58.

'C]  MOLECULAR SHAPES :-

Pages 8§3-86.

[15]

 MOLECULES ' AND THER:

|
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REFERENCES :

1. Principles of Physical Chemistry
By S.H.Maron and C.F.Frutton [4% edition]
2. Essentials of Physical Celimisry
By B.S.Bahl,G.D.Tuli,Arun Bahl.
[ 5.Chand and Co.Ltd.] [25% edition}
3. Flements of Physical Chemistry
By S.Glasstone and I.Lewis
{ The Macmillan Press Ltd.) [2™ edition]
4. Physical Chemistry
By Robert A Alberty
[ John Willey and Sons} {7 edition]
Mathematical Preparation of Physical Chemistry
By F. Daniels ( Mc Graw Hill Book and Co.Inc.)
6. Basic Programming with application.
By V.Kjain {Tata MacGraw Hill }
7. Computers and Commongense
By R.Huntand Shelly.Printice Hall
8. Micmpmcessor,ﬁrchitecture,?mgramming and
- Application with 8085,
By Ramesh S.Gaonkar(Penram International
Publishing India)
o, An Introducton to Computer Studies
By Noel! Kalicharan (Cambridge Uni-Press)
10.  Concise Inorganic Cheristry l
By ID.Lee. (39 eidtion)
11.  Basic Inorganic Chemistry
By Cotton and Wilkinson. (I? edition)

12. A New Guide to Modern Valency Theory
By  G.. Brown.(3 edition)

Ul
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EXAMINATIONS

TRUCTURE

Paper-l:- Physical & Inorganic Chernistry.

1

! There will be six questions - four questions will carry !

 sixteen marks each and two questions eighteen marks each. !

!The question paper should include 20-25% weightage for |

. numerical problems.

|
b

'i] Physical Chemistry -

Three questions of 16 marks

' and Inorganic Chemistry topics wilt be as follows.

- each and one question of 18 marks.

i} Inurganic Chesvstry -
- one question of 18 marks.

Topiewise dovisem

|
One guestiott of 1% marks and |

The distribution of questions and marks for Physical

~f marks { variation ol + 5% )

——ma - —

' |

: }Ch} Title of the Chapter Marks | Total marks

‘| No Out of | with internad
' 190 options.
11, | Gaseous State 20 30

2. 1 Thermudynamics 20 30

3 | Phase tquilibtia 13 )

4. | Liquia State 08 12

315, | Mathemanicel concept and computer 12 i8

le. ; Long formof Parindic tabie and periodic | 15 24

'i. t prupErlivs

17§ Bondny in molecule and. their stractures, 18 27

L i Ir carcopt of hy bridisation ard molecnlar

:i ! Sh‘ip‘t!"h

S IV Jotal 1K) 150

4
1
1

|
I
:
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COURSE STRUCTURE

- FIRST YEAR B.Sc. CHEMISTRY

PHYSICAL AND INORGANIC CHEMISTRY
90 - PERIOCDS

PAPER-II o
ORGANIC ANL INORGANIC “HEMISTRY
90 - PERIODS |

CHEMISTRY PRACTICAL
9% - PERIODS - '
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PAPER-I

ORGANIC AND INORGANIC CHIIMISTRY

CONTENTS

L STRUCTURE, BONDING AND REACTIVITY
1. MECHANISM OF ORGANIC REACTIONS
M. ALKYL HALIDES

Iv. ALCOHOLS

V. PHENOLS

Vi ALDEHYDIS AND KETONES

VL. CARBOXYLIC ACIDS AND DERIVATIVES
VI ORGANIC COMPOUNDS OF NITROGEN
IX. S-BLOCK E_EMENTS

X, P-BLOCK ELEMENTS




- L

i1,

iv.

Ref. 1 - 115116,

Ref. 2 71

Ref. -4 228229 |
. MECHANISM OF- ORGANIC REACTIONS [3]
- Meaning - Vission of co-valent bond: Types of

Ref. 2 "181
Rel. 3  €1,62

)

- SYLLABUS |
STRUCTURE, BONDING AND REACTIVITY {12
Covalent bonit H ybridization - 5p3, sp2, sp it
example of sthane, ethene and ethyne molecule s ’
Ref. 1 14, 1.9,1.10,1.11. |
Ref. 1 . ~
Bond lengths and bond angles, bond energy, b nd
polarity of moleeules - -

Ref. 1 2728Ref 3 131,132,134
Induciive atfect, resonance effect, hyper
conjugation strachure of benzene and its
aromaticity. |

Ref. 1 521,10141016, 131,132,133

Refo 1 155,152154,134 1.37,10.4.1
Empirical fornrila and molecular formula alo 1g
with sinple nuinerical problens ‘ |

reagents - eléctrophiles and nucleophiles
T\;pes of orzang: reai:ﬁons-agimuun, eHminaticn,
substi!uti-;}n end tearrangement [piracol-pinac
olone}, ' . : !
Ref. 2 42,51 _ i
Ref. 3 141718,
Electrophilic aromadc substitution [nitration o1dy |

e —

4
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i,

Hi.

v

i,

.

ALKYL HALIDES [8]
Structure, classification and nomenclature
Ret 1 572,54
Methods of synthesis from alkenes and alcohols
Fet. 1 8%5,86.87 57 520
Reactions of alky! haliies
Formation of alcokols, ethers,alkenes, nitriles, esters,
amines, thiofs and Gripnard reagents
Ref. 1 5¢.
ALCOHOLE[4]
Intraduction, Classificationand Nomenclature
Ret 1 171,3i7.3,174,17.2
Monohydric aleohols-
Methods of synthesis by reducsion of aldehydes and
ketones, from Grignard reagents
Ref. 1 219,°7.817.14,17.15
Reaction with active metals, oxidation of alcohol
Ref. 1 182 iBé
Dihydric alcohwols-
Method of synthesis and reaction fome each]
Ref. 1 8121810 '
Trihydric alecho s-
Method of synthesis and reaction fon cach]
Kef. 1 24176 05151810

V. PHENOLS {8]

L
i

118

Momenclature and structure,

Preparation o phenol fone method]

Fef, 1 288

Acidic natare of phenol, study of acidic strength of
alconols and phenols

Fef. 1 287
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- iv. Resonance, stabiiization of phenoxide ion.

Reaction - electrophilic aromatic substiution,
acylation and Reimer - Tiemann reaction,

" Ref.1 286,289, 2810,2812

ALDEHYDES AND KETONES (g

Nomenclature and Eitruclure .
Refl 3212 o
- Synthesis of aldenhydes and ketones from acid
 chlorides, nitriles and from aicohof,

. Ref.1714

Ref.3 8.7B

. Reacticns - oxiclation of alc_léh_vdes and ketones, |
- Bayar- Villager oxidation reduction with LiAl,.

NaBH,, Clemmens_iun redcution, Ajcio]

" condensation, condensation with ammonia and its

derivatives. Cannizaro, Wolff-Kishnier reaction.

. Ref 217,219

VI,

CARBOXYLIC ACIDS AND THEIR DERIVATIVIS |
Structure and Nnmeﬁdamre [8]

Ref.1 231, 932 o

. Acidity of carboxylic acid, effect of substituent

o -.Prepargtir':-n'cif cia[rbnxyl.ié:acid-cafbonaﬁm:of

vaL.

~ Grignard reagents and hydrolysis of nitriles,
Ref.1.2312,23.13, 2314, 236
. ' Reactions - Hell-Volhard . Zelinsky reaction, formation

- Hi.

of acid chlorides, esters and amides,

‘Ref.1 239,

OURGANIC COMPOUNDS OF NFFROGEN 18]

'_ 'Struct!_i.re, Claseiiﬁéatinn'and_ Nomenclature -
' Ref. 1 26.1,26.2, 263 :

.8
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ii.

il

Preparation of alkyi and aryl araines by reduction of
nitro compounds and nitrijes, Reductivve amination
of aldyhydes and ketones. Hoff nan Bromoamide
reaction. '

Ref.1 26.8

Reactions - Dis inguishing test of prisrary, secondary
and tertiary amines. Synthetic transforraation aryl
dmi.omum salts. azocoupling,

Ref 1 27.1

5 - BLOCK ELEMENTS 110}

Alkali metals -

a) Qccurrence and abundan e

h)  Uses of group I metals and their compds.

) Flectronic structure

d} Size of atoms and ions

e) Density, jonization energy:

f)  Flectionegativity and bond type

£ Melting und boiling peints

h) Flame and colour spectra

i) Chemical properties - reaction with water

and air.
s Solutions of metals in liguid ammeonia
k) Biological importance of alkali metal ions
i Difference between lithiurn and other

group-1 elemmts,

m)  Diagonal relstionship between lithium
and maghesium,

Ref 9 pages 275-82, 286-89, 302-3, 308.11.
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Alkaline earth mretals -

a)
b)
Q

d}

e}

f)

Occurrence end abundance

Flectronic structure

Size of atomes and tons

Tonisation enztgy and electronegatlvity
Biological role of Mg and Ca

- Difference between beryilivm ang other

grouy - 2 slements,

Ref.1 9 pages 326-27, 329-31, 352.34,

3}
)

)

- BLOCK ELEVENTS [13]
Group lilA to VLA

Electronic structure

Cxidation state ‘

General proparties -

Metallic (¢lecropositive) and Non-metallic
character of the elements,

Group [IIA - Diborane

Grouyp IVA - difference. between carbon,
silicon and the remaining elements, mert pzir
effect and allotrops of carbon, disunond :n¢

- graphite.

Group VA - fertilizers and ritrogen fixat on.

Group VIA - difference between bxygeu am

Other elements. '

Group VIIA - Oxidizing power and reactiviy

of Blements,

Ref. 6 13-56,161-62.171-75, 195-97, 20112,
2043, 229-31, 254, 256-58,
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Qrganic Chendstry (fifth edition) R.T. Morrision and
K.N. Bovd, Prentice-Hall International New Delhi.

Jrganic Chemistry (fifth edition) Stanley H. Pine,
A, Graw Fill nternational

A Guide Book ! Reaction Mechanism ia Qrganic
Chemistry {sixth edition} Peter Sykes, Crrient

Longman.

Vogel's Text Book of Practical Crrganic Chemistry
{torth edition) '

Fundamentals of Orgamc Chermustry (second edition)
T.W.G.Solomars. John Wley & Sons.

A New Concist- Inorganic Chemistry (third edition}
J.D. Lee,

A New Guide to Modern Valency Theosy ( third
edition) G:I. Brown.

Basic Inorgemc Chemisiry (first edition} Cotton and
Wilkinson,

Concise Inorgaic Chemistry (fith eidtion) J.D.Lee.
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EXAMINATION STRUCTURE

Paper-Il1 ;- - Organic-% Inorganic Chernistry.

Thete will be: sic questions. Four questions wi 1carry
sixteen marks each and two questions eighteen marks each,
The distribution o questions & marks in the questior p: pax
f ot Organic & Inozgan ¢ topics will be as under .

i] Crganic Chemjbtx;y SE | Chaphar 1t08] Three qu sl ons

- of 16 marks exach «nd cne question of 18 marks.

iif inorganic Chemistry - [Chapter 9 & 10 ] One question
of 18 marks and one question of 16 marks.

*NOTE:- In a question paper, 6 to 8 marks are alloted for
nomeirclature of alcohols, alkyl halides, phenols, aldchy dﬂs
& ketones, carboxylic £ cids, amines.

Topics wise division ol marks { variation of + 5% )

Ch. | Title of the Thapier Marks [ Total narks
No ' ' Out of | with iate; nel
: 106 opt on .
1. | S-ructure,bonding, & 12ackvity. 18 ]
2 | Mechaniem of arganic reactians. 0 15
3. | Aliyl halides 06 . {9
4, | Alvehwls 0 0
5. { Phenaols 04 06
6. | Aldehvdaes und Ketorks 0s . ¥
7. | Carbaxylic acids and their Jervatives ] 12
5. Crpanic vermpouncs of nittogen. 08 12
9. | sblock sienents 12 13
10. | p-block elements. T 32
Total 100 150

10




A}

1}

2}
3

6}
B]

F.Y.B.Sc.
Chemistry Practical-I

Physical Cheinisoy -

(Any tive of the ollowing experiinents)
Leterination 0! water equivalent of thermos
flask, Heat of ne itralizationt and lieat of ionisetion
o weak acid,

I'eterimination o heat of solutior of KNO,/NH Cl.
Dewerrnation of equivalent weight of Al/Mg/Zn
usng eudiometar.

" Determine relative viscosity of any two of the

follenving liquids using Cstwald viscometer.
(Mensity is given)

{2} Acetone () Toluene () Ethyl acetate.
Determine the coefticient of wiscusity of a Hquid
such as ethyl acetate using Ostwald viscometer.
{Density must be deternmuned by sp.gravity hottle)
Conductometric titracion of NaOH and FCI.
Inorgaic Chemisiry :-

Gravimetric una yis :

To determine the lose per gram and hence
percentage purity of ZnCO,

To determine th: loss per gram and percentage
composition of MaHCQ, & Na CO,

Volumetric analysis -

Standerdisation of given KMnQO, solution by given
standard oxatic acid solution and estimation of
FeflD.

Standardisation of given EDTA solution by given
standard ZnSC, solution and estimation of total
hardness of vrater,

11




¢} Standardisation of given Na & O, solution by give
standard K,(CrQ, solution and estimation of C1 (1}
iodometricaiy.

3 Qualitative inalysis -
Cnalitative enalysisof a solid compound containin 3 one
cation and one ardon, ( excluding phosphate and borate)
. Minimun & compounds are to be analysed by cach
student.

C]  Organic Chemistyy ;-

1] Volumeiricestirnation of - a] Aniline/ Phenol b]/Ac tone.
2} Qrganic quelitabve analysis -

Determination of :-

) Prelitninary test

if} Fhysi cal constiat {m.p./2p)
iy  Type '

iv)  functiona. group of single organic compou ac.

* At least 8 organic compounds are fo be analysed by each
student form the fcilowing .-

a} Acikis-benzoic acid, ¢innamic acia,oxalic acid,phth:z lic acid,
salicylicacid. | .
b] Phenols - 2 and § naphﬂmls, resorcinel
c] Bascs- Aniline, P-Toludiene, o/ m/ p-nitroaniline

- raphthyl amine, N, N-dimethylaniline,cyclohexyla nme,
diphetiyl amine,
d] Neutrals-Hydrocorbons-Naphthalene, anthracene.

Aldshydes-Benzaldehyde, cinnamaldehyde.

12




3} Purificazion of orgaric compounds -

—l--\.-

Ketones-Acetone, ethyl methylketone, acetophenonz.
Esters-Ethyl acetate,cthylbenzeate, methyl acetate,
Nitro compouniis-Nitrobenzene, m-dinitrobenzene
Amides-Acetamide, benzamide, uwres,
Alcohols-Ethanol methenol.

[P

Purification of watsr soluble organic compound by
recrystailiration and determination of its melting point. ( only

two compounds are to be puritied by each student. )

REFERENCE BOOKS :

A

+ Advanced Practeal “hysical Chfnﬁstz}r-

- ¥indlay's Practical Physical Chemistry

- Systematic Experimental Physical Chemistry

. Vogel's Text Bock of Practical Organie Chemistry.

. Yogel's Test Bock of Quentitative Chemical Analysis,
- A Text Book of Practical Chemistry,

i
i
.
1
i
i
|

By J.B.'radav (Goel pub ishing house, Meerut)

{Revisec By B.P Levittanc. | K.Kirthner,Longman Group 1td )
By Rajbhoj and Chondek ar(Anjali Publication, Aurangahac )
{ 5% edition).

By Kulkami, Weni, Oswal
( Vidya Book Publisiters, Aurangabad)

—
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Scheme for Practical Examination :-

The exanvnaton will be of 6 hours dﬁraﬁon. twilbe

ronducted as follows

- Al Fhysical “hemistry Experiment 35 marls’
Bl Any one of the il lowing 30mais
i1 Inorgaric Volumetric Analysis
i} Inorgaric Gravimetei: Analysis
iti] Crganic estimation
Cli}  Irorganic Qualitative Ax}alysis 25 murk;
. OR .
IIj aj Organic Quahtatwe Analysis 15 merk:
- b] Purification of Organic compound
. by aystallization, 13 mark:
L7 journal 10 mark:.
Important Note:-

Book/ Ty ped/ Cy :los?lec / Printed rmtnr:al will be allswed

durmg the examinabon.

A

7%

¢

g
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i i ' labus for B.Sc, Part-1
The following corrections may be carried out to the Syl
Circulated vide Circular No.37/2002, Ne.NMU/ IZIScl.FacultyISSHZOHZ, Dated

114072002,
FPAPER-] PHYSICAL AND INORGANIC CHEMISTRY

Sr. | Page Particulars of Corrections.

No. | No, ‘

1. |2 The word under Paper-I in para 1 in the first ling appears as
"Rand" be read as "R and”.

2012 The word in the third line appears as "Charles's" )
be read as " Charles' ",

3 3 The word, infront of Ref.3 :-

appears as " Relavent” be read as "Relevant”.

4. |4 In the Para No.J :-

The correct spelling be read as shown now -
Instead of "Definations” read as "Definitions”,
Instead of "Unstabel” read as "Unstable™.

5 |4 In the Para No.4 :-
instead of "inliquids” read as "in liquids”.
Instead of "attracions" read as "attractions”.

6. |4 Tn the fourth line in between the words viscosity and units
comma {,) be inserted.

7. |5 The word appear in third line as "inputand” be read as
‘ "input and".
Tha word under Ref ;- appears as "Relavent” be read as
"Relevant”.

PAPER-TI {ORGANIC AND INORGANIC CHEMISTRY)

8 16 The corrects spelling be read as :-
i) Instead of "Bayar" read as "Bayer".
if) Instead of "Clemmension” rcad as "Clemmenson”.

de e ¥ ke Kk
P.T.O.
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CORRIGENDUM

LCURNKRI

The following corrections may be carried out to the Syltabus for M.Sc. Part-1

“wreulated vide Circular No.49/2002, No. NMU/12/Sc1.Fae /71712
230712002 i Faculty/717/2002, Dated

CH-110 PHYSICAL CHEMISTRY L.

“Sr. Page | Particulars of Corrections. — T T
No Mo | o meeegsy i
v 5 The figure of total Period undet Sr.2 -
| 2. STATISTICAL THERMODYNAMICS - I
| | l be read as "10° instead of "8". |
| | l ii) The figure of total Period under Sr.3 ||
L 3. DYNAMIC ELECTROCHEMISTRY - |
l L. l* e read as "6" instead of "8&". !

ERREIY " T e —
] \ " and probabitity, Iintropy in terms of partition function, \
| .h l Scparation of partition functions, transtational partitiop l

| i function, transiational enetgy heat capacity and entropy for
. ' | monoatomic gases, Sackur-tetrode equation, Rotational |

| \ | partition function, Rotational energy, heat capacity and
l l entropy., vibrational partition function vibrational eneIgy 1
| | heat capacity and entropy, Electronic partition function,

, L | statistical calculation of equalibraum constant. 1
| | Ref - 2 Pages 751771 [8) l
'1 l | Ref. - 3 pages 183185 186-191, 193-196, l
o l 100-105, 109-111 & 113-116. \
| .
| 3] DYNAMIC £1 ECTROCHEMISTRY - 1
(ntroduction, processes at electrodes, Electrical l

double layer. Tate of charge transfer, rate laws, activation
' Gibbs £nergy. Butler-Volmer equation, Overpmential, low
l and mgh averpotential limits, Polanzation, Concentration
l | polarization. Electrochemical processes, Electrolysts, \
(‘haractenstics of working cells, potentials of working n
cells, Power output of working cells, corrosion, Rate and |
: | inhibition of COITOSION. .
. | Ref.- | Pages 277.887 & 890-895. 8] " l
] l
!. 1 shall be deleted. l
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