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ANNA UNIVERSITY : : CHENNAI 600 025

UNIVERSITY DEPARTMENTS

R 2008

B.TECH. LEATHER TECHNOLOGY

III TO VIII SEMESTERS CURRICULUM AND SYLLABI

SEMESTER III

CODE NO COURSE TITLE L T P C THEORY

MA 9211 Mathematics III 3 1 0 4 CY 9211 Organic Chemistry 3 0 0
3

CY 9213 Instrumental Methods of Analysis 3 0 0 3 CE 9215
Mechanics of Solids 3 0 0 3

EE 9213 Electrical Drives and Controls 3 0 0 3 LT 9201 Chemistry
and Technology of Leather Manufacture 3 0 0 3

PRACTICALS EE 9214 Electrical Engineering Laboratory 0 0 4 2

CY 9214 Instrumental Methods of Analysis Laboratory 0 0 4 2

LT 9207 Tannery Practice Introduction to Leather Manufacture 0 0
4 2

TOTAL 18 1 12 25

SEMESTER IV

CODE NO COURSE TITLE L T P C

THEORY

MA 9267 Statistics and Linear Programming 3 1 0 4

CH 9204 Basic Mechanical Engineering 3 0 0 3

LT 9251 Leather Biotechnology 3 0 0 3

LT 9252 Inorganic and Physical Chemistry 3 0 0 3

LT 9253 Theory and Practice of Preservation and Pre-tanning
Processes

2 1 0 3

LT 9254 Theory and Practice of Vegetable and Organic
Tannages

2 1 0 3

LT 9255 Technology of Heavy Leather Manufacture 3 0 0 3

PRACTICALS

CH 9257 Mechanical Engineering Laboratory 0 0 4 2

LT 9257 Tannery Practice Heavy Leather Manufacture 0 0 6 3 TOTAL
19 3 10 27
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SEMESTER V

CODE NO COURSE TITLE L T P C

THEORY

LT 9301 Principles of Unit Operations & Processes in Leather
Manufacture

3 0 0 3

LT 9302 Theory and Practice of Chrome and Inorganic Tannages

2 1 0 3

LT 9303 Theory and Practice of Post Tanning Processes 2 1 0
3

LT 9304 Leather Analytical Chemistry 3 0 0 3 LT 9305 Technology
of Light Leather Manufacture 3 0 0 3

LT 9306 Environmental Science and Engineering for Leather
Sector

3 0 0 3

PRACTICALS LT 9307 Leather Analytical Chemistry Laboratory 0 0 6
3

LT 9308 Technical Seminar 0 0 2 1 LT 9309 Tannery Practice Light
Leather Manufacture 0 0 6 3

TOTAL 16 2 14 25

SEMESTER VI

CODE NO COURSE TITLE L T P C

THEORY LT 9351 Leather Microbiology & Physical Testing of
Leathers 3 0 0 3

LT 9352 Theory and Practice of Leather Finishing 2 1 0 3 LT 9353
Theory and Mechanism of Leather Machinery 3 0 0 3

Elective I 3 0 0 3 Elective II 3 0 0 3

PRACTICALS LT 9357 Leather Machinery Laboratory 0 0 2 1

LT 9358 Leather Microbiology & Physical Testing Laboratory 0
0 4 2 LT 9359 Tannery Practice - Post tanning and finishing 0 0 2
1

GE 9371 Communication skills and Soft skills Laboratory 0 0 2 1
TOTAL 14 1 10 20

SEMESTER VII

CODE NO

COURSE TITLE L T P C

THEORY

LT 9401 Process Economics and Industrial Management for Leather
Sector

3 0 0 3

LT 9402 Computer Applications for Leather & Leather
Products

3 0 0 3

Elective III 3 0 0 3

Elective IV 3 0 0 3 PRACTICALS

Laboratory I(Prerequisite: Relevant theory subjects from
Elective streams I or II)

0 0 4 2

LT 9406 Industrial Internship / Training * 0 0 4 2 LT 9407
Project Work - Phase I 0 0 12 6

TOTAL 12 0 20 22 * - Will be pursued during summer vacation
after VI Semester
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SEMESTER VIII

CODE NO

COURSE TITLE L T P C

THEORY Elective V 3 0 0 3

Elective VI 3 0 0 3 PRACTICALS

Laboratory II (Prerequisite: Relevant theory subjects from
Elective streams I or II)

0 0 4 2

LT 9451 Project Work - Phase II 0 0 16 8

TOTAL 6 0 20 16

TOTAL CREDITS: 191

LIST OF ELECTIVES FOR B.TECH LEATHER TECHNOLOGY

Sixth Semester

CODE

NO COURSE TITLE L T P C

LT 9021 Safety in Leather Industry 3 0 0 3 LT 9022 Science &
Technology of Leather Supplements and

Synthetics 3 0 0 3

LT 9023 Value Engineering and Reengineering in Leather
Sector

3 0 0 3

LT 9024 Organisation & Management of Leather Manufacture 3 0
0 3 LT 9025 Leather & Product Merchandising 3 0 0 3

LT 9026 Entrepreneurship for Leather Sector 3 0 0 3 GE 9021
Professional Ethics in Engineering 3 0 0 3

GE 9022 Total Quality Management 3 0 0 3 GE 9023 Fundamentals of
NanoScience 3 0 0 3

GE 9261 Environmental Science and Engineering 3 0 0 3 Group I
Research and Technology Stream Elective (III to VI) for VII and
VIII Semesters

CODE NO COURSE TITLE L T P C LT 9027 Advanced Physics and
Chemistry of Leather I 3 0 0 3

LT 9028 Advanced Physics and Chemistry of Leather II
(Prerequisite :APCL I)

3 0 0 3

LT 9029 Eco-benign Options for Leather Processing 3 0 0 3

LT 9030 Science and Technology of Leather Auxiliaries 3 0 0 3 LT
9031 Technology of Animal &Tannery Byproducts Utilization 3 0 0
3

LT 9032 Environmental Impact Assessment for Leather Sector 3 0 0
3

LT 9033 Principles of Plant Design for Leather and Chemicals
Processing

3 0 0 3

LT 9034 Advanced Analytical Laboratory 0 0 4 2

LT 9035 Leather Auxiliaries Laboratory 0 0 4 2
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Group II Leather Products Stream Elective (III to VI) for VII
and VIII Semesters

CODE NO COURSE TITLE L T P C

LT 9036 Leather Goods Design and Manufacture 3 0 0 3

LT 9037 Leather Garments Design and Manufacture 3 0 0 3

LT 9038 Leather Footwear Design and Manufacture 3 0 0 3

LT 9039 Technology of Leather Supplements, Synthetics &
Accessories for Leather Products 3 0 0 3

LT 9040 Fashion Forecasting for Leather and Leather Products 3 0
0 3

LT 9041 Leather Products Machinery 3 0 0 3

LT 9042

CAD/CAM for Leather Products Design & Manufacture
(Pre-requisite: Leather Goods/Garments/Footwear Design and
Manufacture)

2 1 0 3

LT 9043

Leather Goods and Garments Design & Fabrication Laboratory
(Pre-requisite: Leather Goods/Garments Design and Manufacture)

0 0 4 2

LT 9044

Leather Footwear Design & Fabrication Laboratory
(Pre-requisite: Leather Footwear Design and Manufacture)

0 0 4 2

Additional Electives (Common for Group I & II Streams)

CODE NO COURSE TITLE L T P C

LT 9045 Principles of Production Management 3 0 0 3

LT 9046 Consumer Behavior and Business Orientation 3 0 0 3

LT 9047 Human Resources Management 3 0 0 3

LT 9048 Engineering Economics and Finance Management 3 0 0 3

LT 9049 International Marketing and Foreign Trade 3 0 0 3

LT 9050 Enterprise Resource Planning for Leather Sector 3 0 0
3

LT 9051 Supply Chain Management for Leather Sector 3 0 0 3

LT 9052 Advanced Soft Skills Laboratory 0 0 4 2
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MA9211 MATHEMATICS III L T P C 3 1 0 4 AIM To facilitate the
understanding of the principles and to cultivate the art of
formulating physical problems in the language of mathematics.

OBJECTIVES

To introduce Fourier series analysis which is central to many
applications in engineering apart from its use in solving boundary
value problems

To acquaint the student with Fourier transform techniques used
in wide variety of situations in which the functions used are not
periodic

To introduce the effective mathematical tools for the solutions
of partial differential equations that model physical processes

To develop Z- transform techniques which will perform the same
task for discrete time systems as Laplace Transform, a valuable aid
in analysis of continuous time systems

UNIT I FOURIER SERIES 9+3 Dirichlets conditions General Fourier
series Odd and even functions Half-range Sine and Cosine series
Complex form of Fourier series Parsevals identity Harmonic
Analysis. UNIT II FOURIER TRANSFORM 9+3 Fourier integral theorem
Fourier transform pair-Sine and Cosine transforms Properties
Transform of elementary functions Convolution theorem Parsevals
identity. UNIT III PARTIAL DIFFERENTIAL EQUATIONS 9+3 Formation
Solutions of first order equations Standard types and Equations
reducible to standard types Singular solutions Lagranges Linear
equation Integral surface passing through a given curve Solution of
linear equations of higher order with constant coefficients. UNIT
IV APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS 9+3 Method of
separation of Variables Solutions of one dimensional wave equation
and one-dimensional heat equation Steady state solution of
two-dimensional heat equation Fourier series solutions in Cartesian
coordinates. UNIT V Z TRANSFORM AND DIFFERENCE EQUATIONS 9+3
Z-transform Elementary properties Inverse Z-transform Convolution
theorem Initial and Final value theorems Formation of difference
equation Solution of difference equation using Z-transform.

L: 45, T: 15, TOTAL : 60 PERIODS

TEXT BOOK 1. Grewal, B.S. Higher Engineering Mathematics, Khanna
Publications (2007). REFERENCES 1. Glyn James, Advanced Modern
Engineering Mathematics, Pearson Education (2007) 2. Ramana, B.V.
Higher Engineering Mathematics Tata McGraw Hill (2007). 3. Bali,
N.P. and Manish Goyal, A Text Book of Engineering 7th Edition
(2007) Lakshmi

Publications (P) Limited, New Delhi.
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CY9211 ORGANIC CHEMISTRY (Common to Chemical, Textile, Leather,
Petroleum Refining & Petrochemicals and Apparel Technology) L T
P C 3 0 0 3

AIM To learn fundamental and applied aspects of organic
chemistry towards different applications. OBJECTIVES

To acquire knowledge about chemical bonding, hybridization, bond
fission, different types of chemical reactions and their mechanism,
isomerism in organic molecules, synthesis of organic compounds and
various applications of organic products.

UNIT I STRUCTURAL CONCEPT OF ORGANIC MOLECULES 5 Nature of
bonding (covalent, hydrogen) atomic orbitals hybridization
electronegativity conjugation mesomerism and resonance
hyper-conjugation inductive effect. UNIT II REACTION AND THEIR
MECHANISM 10 Homolytic bond fission free radicals heterolytic bond
fission electrophiles, carbonium ion, nucleophiles acids and bases
Bronsted - Lowry concept, Lewis concept, strength of acids and
bases. Substitution reactions SN1, SN2, SNi, Addition reactions
carbon carbon (double bond), Addition of dienes carbon oxygen
(double bond), carbon carbon (triple bond) poly addition reactions,
Elimination reactions E1, E2, Condensation simple and
polycondensation , Redox reactions. UNIT III ISOMERISM 6 Structural
isomerism stereoisomerism optical isomerism racemic mixture
resolution, racemisation asymmetric synthesis, Walder Inversion.
Geometrical isomerism cis, trans isomerism, syn, anti isomerism
determination of configuration of geometrical isomers tautomerism.
UNIT IV HYDROCARBONS AND THEIR CLASSIFICATION 10 Alkanes alkenes
alkynes alicylic compounds Bayers-strain theory - Hydrocarbons
related to petrol, diesel, kerosene, lube oil and waxes. Benzene
and its homologues aromatic substitution, Friedal - Crafts
reactions, Kolbes synthesis Riemer Tiemann reaction, Benzoin
condensation, Perkin reaction, Beckmann rearrangement, Claison
condensation, Hoffmann rearrangements. UNIT V SYNTHETIC ORGANIC
CHEMISTRY 7 Synthesis of different types of compounds alcohol
aldehyde carboxylic acid ester ether nitrocompounds amines amides
(industrial methods only). Synthetic reagents acetoacetic ester
malonic ester and Grignard reagent. APPLIED ORGANIC CHEMISTRY 7
Polysaccharides starch and cellulose Proteins amino acids and
peptides Dyes and dyeing colour and constitution classification of
dyes based on chemical constitution and applications.

TOTAL : 45 PERIODS TEXT BOOKS 1. B.S. Bahl and Arun Bahl,
Essentials of Organic Chemistry, S.Chand and Company, New

Delhi (2005). 2. K.S. Tiwari, N.K. Vishnoi and S.N. Malhotra A
Text Book of Organic Chemistry, Third

Edition, Vikas Publishing House Pvt. Ltd., New Delhi (2006).
REFERENCES 1. R.T. Morrison and R.N. Boyd Organic Chemistry VI
Edition, Prentice Hall of India Pvt.

Ltd., New Delhi (2000). 2. I L Finar Organic Chemistry, Volume
I, IX Edition, Pearson Education (Singapore) Pte.

Ltd., New Delhi (2004). 3. I L Finar Organic Chemistry, Volume
II, VII Edition, Pearson Education (Singapore)

Pte. Ltd., New Delhi (2004).
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CY9213 INSTRUMENTAL METHODS OF ANALYSIS L T P C 3 0 0 3

(Common to Chemical, Textile, Leather, Ceramic and Petroleum
Refining & Petrochemicals)

AIM To know the principle and importance of various analytical
instruments used for the characterization of various materials
OBJECTIVES

To have thorough understanding of theory, instrumentation and
applications of analytical equipments used in industries for
testing quality of raw materials, intermediates and finished
products To know the importance of analytical instrumentation
during the purification, compounding and formulating the finished
product

UNIT I INTRODUCTION TO SPECTROSCOPICAL METHODS OF ANALYSIS 12
Electromagnetic Radiation: various ranges, dual properties, various
energy levels, interaction of photons with matter, absorbance &
transmittance and their relationship, permitted energy levels for
the electrons of an atom and simple molecules, classification of
instrumental methods based on physical properties. Quantitative
Spectroscopy: beer -lambert's law, limitations, deviations (real,
chemical, instrumental), estimation of inorganic ions such as fe,
ni and estimation of nitrite using beer -lambert's law UNIT II UV
AND VISIBLE SPECTROCOPY 12 Various electronic transitions in
organic and inorganic compounds effected by UV, and Visible
radiations, Various energy level diagrams of saturated, unsaturated
and carbonyl compounds, excitation by UV and Visible radiations,
Choice of solvents, cut off wavelengths for solvents, Lamda max and
epsilon max rules, Woodward -Fieser rules for the calculation of
absorption maxima ( Lamda max) for dienes and carbonyl compounds,
Effects of auxochromes and efffects of conjugation on the
absorption maxima, Different shifts of absorption peaks( Batho
chromic, hypsochromic, hypochromic), Multicomponent analysis ( no
overlap, single way overlap and two way overlap), Instrumentation
for UV and VISIBLE spectrophotometers (source, optical parts and
detectors), Photometric titration ( Experimental set -up and
various types of titrations and their corresponding curves),
Applications of UV and VISIBLE spectroscopies UNIT III IR , RAMAN
AND ATOMIC SPECTROSCOPY 10 Theory of IR spectroscopy, Various
stretching and vibration modes for diatomic and triatomic molecules
(both linear and nonlinear), various ranges of IR (Near, Mid,
Finger print and Far) and their usefulness, Instrumentation (Only
the sources and detectors used in different regions), sample
preparation techniques, Applications.Raman spectroscopy: Theory,
Differences between IR and Raman. Atomic absorption
spectrophotometry: Principle, Instrumentation (Types of burners,
Types of fuels, Hollow cathode lamp, Chopper only) and
Applications, Various interferences observed in AAS (Chemical,
radiation and excitation) Flame photometry: Principle,
Instrumentation, quantitative analysis (Standard addition method
and internal standard method) and applications Differences between
AAS and FES. UNIT IV THERMAL METHODS 5 Thermogravimetry: Theory and
Instrumentation, factors affecting the shapes of thermograms
(Sample Characteristics and instrumental characteristics),
thermograms of some important compounds (CuSO4. 5H2O, CaC2O4. 2H2O,
MgC2O4, Ag2CrO4, Hg2CrO4, AgNO3 etc), applications. Differential
thermal analysis: Principle, Instrumentation and applications,
differences between DSC and DTA. Applications of DSC (Inorganic and
Polymer samples)
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UNIT V CHROMATOGRAPHIC METHODS 6 Classification of
chromatographic methods, Column, Thin layer, Paper, Gas, High
Performance Liquid Chromatographical methods (Principle, mode of
separation and Technique). Separation of organic compounds by
column and Thin layer, mixure of Cu, Co and Ni by Paper, separation
of amino acids by paper, estimation of organic compounds by GC and
HPLC.

TOTAL : 45 PERIODS REFERENCES 1. Willard, H.H., Merritt.l.l.,
Dean J.a., and Settle,F.A., Instrumental methods of analysis,

Sixth edition, CBS publishers,1986 2. Skoog D.A and West D.M,
Fundamentals of Analytical Chemistry, Saunders -college

Publishing, 1982. 3. Banwell, G.C., Fundamentals of molecular
spectroscopy, TMH,1992. 4. A.I. Vogel's Quantitative Inorganic
analysis . V Edition 5. Day R.A Underwood A.L Qualitative Inorganic
analysis ( A. I. Vogel). V Edition, Prentice-

Hall of India ( P) Ltd, NewDelhi 6. Sharma, B.K., Instrumental
Methods of Analysis, Goel publishing House,1995 7. Kalsi .P.S.
Spectroscopy of organic compounds, 6th Edition, New Age
International

Publishers,2006 8. William Kemp, Organic Spectroscopy, 3rd
Edition, Palgrave publishers, 2007 9. Sathya Narayana. D. N.
Vibrational Spectroscopy, First Edition 2004 and Reprint 2005,

New Age International publishers. CE 9215 MECHANICS OF SOLIDS L
T P C

3 0 0 3 AIM To given them knowledge on structural, Mechanical
properties of Beams, columns. OBJECTIVES

The students will be able to design the support column, beams,
pipelines, storage tanks and reaction columns and tanks after
undergoing this course. This is precursor for the study on process
equipment design and drawing.

UNIT I STRESS, STRAIN AND DEFORMATION OF SOLIDS 9 Rigid bodies
and deformable solids forces on solids and supports equilibrium and
stability strength and stiffness tension, compression and shear
stresses Hookes law and simple problems compound bars thermal
stresses elastic constants and poissions ratio welded joints
design. UNIT II TRANSVERSE LOADING ON BEAMS 9 Beams support
conditions types of Beams transverse loading on beams shear force
and bending moment in beams analysis of cantilevers, simply
supported beams and over hanging beams relationships between
loading, S.F. and B.M. In beams and their applications S.F.&
B.M. diagrams. UNIT III DEFLECTIONS OF BEAMS 9 Double integration
method Macaulays method Area moment theorems for computation of
slopes and deflections in beams conjugate beam method UNIT IV
STRESSES IN BEAMS 9 Theory of simple bending assumptions and
derivation of bending equation (M/I = F/Y = E/R) analysis of
stresses in beams loads carrying capacity of beams proportioning
beam sections leaf springs flitched beams shear stress distribution
in beams determination of shear stress in flanged beams.
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UNIT V TORSION 9 Torsion of circular shafts derivation of
torsion equation (T/J = C/R = G0/L) stress and deformation in
circular and hollow shafts stresses and deformation in circular and
hollow shafts stepped shafts shafts fixed at both ends stresses in
helical springs deflection of springs spring constant COLUMNS
Axially loaded short columns columns of unsymmetrical sections
Eulers theory of long columns critical loads for prismatic columns
with different end conditions effect of eccentricity.

TOTAL : 45 PERIODS TEXT BOOKS 1. Junarkar, S.B., Mechanics of
Structure Vol. 1, 21st Edition, Character Publishing House,

Anand, Indian, (1995) 2. William A.Nash, Theory and Problems of
Strength of Materials, Schaums Outline Series.

McGraw Hill International Editions, Third Edition, 1994.

REFERENCE 1. Elangovan, A., Thinma Visai Iyal (Mechanics of
Solids in Tamil), Anna University, Madras,

1995. EE9213 ELECTRICAL DRIVES AND CONTROLS L T P C

3 0 0 3 UNIT I INTRODUCTION 9 Fundamentals of Electrical Drives,
advantages of Electrical Drives. Choice of an Electric Drive
characteristics of loads. Components of an Electric Drive:
Electrical Motors power converters (AC to DC, DC to DC, DC to AC,
AC to AC) Control units (Fuses, Switches, Circuit breakers,
contactors and relays). Equations governing motor load dynamics
equilibrium operating point and its steady state stability. UNIT II
HEATING AND POWER RATING OF MOTOR DRIVE 9 Load diagram, heating and
cooling of motors classes of motor duty. Determination of rating
for continuous, intermittent and short time duty cycles. UNIT III
POWER CONVERTERS 9 Control rectifiers single phase and three phase
circuits choppers step up and step down choppers A.C. Voltage
controllers. Single phase and three phase A.C. Voltage controllers,
Inverters: Voltage source and current source inverters (Elementary
Treatment only). UNIT IV D.C. MOTOR DRIVE 9 D.C. Motor: Types,
speed torque characteristics. Starting braking speed control:
Armature voltage field current control Ward Leonard methods
Four-quadrant operation. Converter fed separately excited D.C.
motor drive chopper fed D.C. motor drive (Continuous current
operation only). UNIT V A.C. DRIVES 9 Principle of operation of 3
phase induction motor equivalent circuit Slip torque characteristic
starting methods: star Delta starter, Auto transformer starter,
Rotor resistance starter, Speed control: Stator voltage control,
frequency control, rotor resistance control, slip-power recovery
scheme. Inverter fed 3-phase induction motor drive: v/f control,
Rotor resistance control, slip-power recovery controls.

TOTAL : 45 PERIODS TEXT BOOKS 1. G.K. Dubey, Power Semi
Conductor Controller Drives. Prentice Hall of India 1989. 2.
S.K.Pillai, A First Course on Electrical Drives. Wiley Eastern
Ltd., 1993.
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REFERENCES 1. P.C. Sen Principles of Electric Machines and Power
Electronics. John Willey and

Sons 1997. 2. S.K. Bhattacharya and Brijinder Singh, Control of
Electrical Machines, New Age

International Publishers. LT9201 CHEMISTRY AND TECHNOLOGY OF
LEATHER MANUFACTURE L T P C 3 0 0 3 AIM This course aims at
introducing the fundamentals of chemistry and technology of leather
manufacture. OBJECTIVES

Through this course the student gains an appreciation of the
underpinning science and technology involved in manufacturing of
leathers.

UNIT I RAW MATERIALS AND PRESERVATION 5 Origin and
characteristics of hides and skins; Categories of livestock;
Grading systems; Defects in hides and skins; Various preservation
techniques and their principles. UNIT II PRETANNING PROCESSES 10
Principles and objectives of beamhouse processes viz., soaking,
liming, reliming, deliming, bating, pickling, depickling and
degreasing. UNIT III TANNING PROCESSES 10 Definition and objectives
of tanning; Types and basic chemistry of vegetable tannins; Basic
chemistry of basic chromium sulfate; Principles involved in
vegetable and chrome tanning and their mechanism in brief;
Combination tannages. UNIT IV POST TANNING PROCESSES 10 Types of
syntans; Basic chemistry of phenolic and acrylic syntans; Types of
fatliquors; Basic chemistry of fatliquors; Types of dyes; Basic
chemistry of acid, basic, direct and metal complex dyes; Principles
and objectives of post tanning processes viz., neutralisation,
retanning, dyeing and fatliquoring; Various unit operations
involved. UNIT V FINISHING TECHNIQUES 10 Types of binders; Basic
chemistry of protein, resin and PU binders; Types of pigments;
Basic characteristics of pigments; Basic theory of coating;
Principles and objectives of finishing; Classification of
finishing; Types of auxiliaries and finishes.

TOTAL : 45 PERIODS

TEXT BOOKS 1. Sarkar, K.T., Theory and Practice of Leather
Manufacture Ajoy Sorcor, Madras, 1981. 2. Dutta, S.S., Introduction
to the Principles of Leather Manufacture,Indian Leather

Technologists Association, Calcutta, 1980. 3. Thorstenson, T.C.,
Practical Leather Technology, Robert E. Krieger Publishing Co.,

alabar, Florida, 1985. 4. Fred O Flaherty, Roddy, T.W. and
Lollar, R.M. `The Chemistry and Technology of

Leather', Vol.I & II, Type of tannages, Rober E. Krieger
Publishing Co., New York, 1977.

5. Beinkiewicz, K. `Physical Chemistry of Leather Making, Robert
E. Krieger Publishing Co., Florida, 1983.

REFERENCE 1. Koteswara Rao, C., and Olivannan, M.S., Lecture
Notes on dyeing and finishing of

leathers, CLRI, Madras, 1983.
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EE9214 ELECTRICAL ENGINEERING LABORATORY L T P C 0 0 4 2 AIM To
experimentally determine the load characteristics on various types
of AC/DC Motors and also study on the generator and alternators
circuit arrangement. OBJECTIVES

After the completion of this course students gain knowledge in
fundamentals of Electrical Engineering and the operational and
design aspects of DC and AC motors and drivers.

LIST OF EXPERIMENTS 1. Open circuit characteristics of D.C.
shunt generator. 2. Load characteristics of D.C. shunt generator 3.
Load characteristics of D.C. compound generaor 4. Load test on D.C.
shunt motor 5. Study of D.C. motor starters 6. O.C. and S.C. tests
on single phase transformer 7. Load test on single phase
transformer 8. Load test on 3 - phase squirrel cage induction motor
9. Study of 3 - phase induction motor starters 10. Load test on 3 -
phase slip ring induction motor 11. O.C. and S.C. tests on 3 -
phase alternator 12. Synchronization and V-curves of alternator

TOTAL : 60 PERIODS CY9214 INSTRUMENTAL METHODS OF ANALYSIS
LABORATORY L T P C (Common for Leather, IBT, Food and
Pharmaceutical Technology) 0 0 4 2 1. Precision and validity in an
experiment using absorption spectroscopy . 2. Validating
Lambert-Beer's law using KMnO4 3. Finding the molar absorbtivity
and stoichiometry of the Fe (1,10 phenanthroline)3 using absorption
spectrometry. 4. Finding the pKa of 4-nitrophenol using absorption
spectroscopy. 5. UV spectra of nucleic acids. 6. Chemical
actinometry using potassium ferrioxolate. 7. Estimation of SO4

-- by nephelometry. 8. Estimation of Al3+ by flourimetry. 9.
Limits of detection using aluminium alizarin complex. 10.
Chromatography analysis using TLC. 11. Chromatography analysis
using column chromatography.

TOTAL : 60 PERIODS TEXTBOOKS 1. Skoog, D.A. etal. Principles of
Instrumental Analysis, 5th Edition, Thomson / Brooks

Cole,1998. 2. Braun, R.D. Introduction to Instrumental Analysis,
Pharma Book Syndicate, 1987. 3. Willard, H.H. etal. Instrumental
Methods of Analysis, 6th Edition, CBS, 1986. 4. Ewing,G.W.
Instrumental Methods of Chemical Analysis, 5th Edition, McGraw-
Hill,

1985.
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LT9207 TANNERY PRACTICE INTRODUCTION TO LEATHER L T P C
MANUFACTURE 0 0 4 2 AIM To provide practical training in making
chrome and vegetable tanned leathers from raw hides and skins.
OBJECTIVES To train the students gain practical experience in

Various unit processes and operations in leather making from raw
to finish

Brief functions of various machineries used in leather
manufacture 1. Assortment of hides and skins 2. Various methods of
Curing 3. Manufacture of wet-blue from hides and skins 4.
Manufacture of E.I and vegetable tanned leathers 5. Quality control
and Process control aspects of each unit process involved in wet
blue and

E.I. manufacturing 6. Introduction to various post tanning and
finishing processes for the manufacture of upper and garment
leathers 7. Introduction to various mechanical operations.

TOTAL : 60 PERIODS MA9267 STATISTICS AND LINEAR PROGRAMMING L T
P C 3 1 0 4 AIM This course aims at providing the required skill to
apply the statistical and Linear Programming tools for engineering
problems. OBJECTIVES

The students will have a fundamental knowledge of the concepts
of statistical inference

Have the knowledge of applying Linear programming tools in
management problems. UNIT I TESTING OF HYPOTHESIS 9 + 3 Sampling
distributions - Tests for single mean , proportion and difference
of means (large and small samples) Tests for single variance and
equality of variances 2-test for goodness of fit Independence of
attributes Non-parametric tests: Test for Randomness and Rank-sum
test (Wilcoxon test). UNIT II DESIGN OF EXPERIMENTS 9 + 3
Completely randomized design Randomized block design Latin square
design - 22 - factorial design. UNIT III STATISTICAL QUALITY
CONTROL 9 + 3

Control charts for measurements (X and R charts) Control charts
for attributes ( p, c and np charts) Tolerance limits - Acceptance
sampling UNIT IV LINEAR PROGRAMMING 9 + 3 Formulation Graphical
solution Simplex method Big-M method - Transportation and
Assignment models UNIT V ADVANCED LINEAR PROGRAMMING 9 + 3 Duality
Dual simplex method Integer programming Cutting-plane method.

L: 45, T: 15, TOTAL : 60 PERIODS
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TEXT BOOKS 1. Johnson, R.A. and Gupta, C.B., Miller and Freunds
Probability and Statistics for

Engineers, Pearson Education, Asia, 7th edition, (2007). 2.
Taha, H.A., Operations Research, Pearson Education, Asia, 8th
edition, (2007).

REFERENCES 1. Walpole, R.E., Myers, R.H., Myers, S.L. and Ye,
K., Probability and Statistics for

Engineers and Scientists, Pearson Education, Asia, 8th edition,
(2007). 2. Devore, J.L., Probability and Statistics for Engineering
and the Sciences, Thomson

Brooks/Cole, International Student Edition, 7th edition, (2008).
3. Winston, W.L.,Operations Research Applications and Algorithms,
Thomson, 1st

Indian Reprint, 4th edition, (2007). CH9204 BASIC MECHANICAL
ENGINEERING L T P C 3 0 0 3 AIM To impart knowledge on
thermodynamics and thermal engineering power generating units such
as engines and theory of machines OBJECTIVE

Students should learn thermodynamics and thermal engineering to
understand the principles behind the operation of thermal
equipments like IC engines and turbines etc., Students should be
able to appreciate the theory behind operation of machinery and be
able to design simple mechanisms

UNIT I LAWS OF THERMODYNAMICS 10 Basic concepts and hints;
Zeroth law; First Law of Thermodynamics - Statement and
application; Steady flow energy equation-problems- Second law of
Thermodynamics Kelvin - Plank statement and Clausius statement-
problems; Limitations; Heat Engine, Refrigerator and Heat Pump,
Available energy, Equivalence entropy; Reversibility: Entropy
charts; Third law of Thermodynamics - Statement.

UNIT II HEATING AND EXPANSION OF GASES 6 Expressions for work
done, Internal energy and heat transfer for Constant Pressure,
Constant Volume, Isothermal, Adiabatic and Polytropic
processes-Derivations and problems; Free expansion and Throttling
process.

UNIT III AIR STANDARD CYCLES 6 Carnot cycle; Stirlings cycle;
Joule cycle; Otto cycle; Diesel cycle; Dual combustion Cycle-
Derivations and problems.

UNIT IV I.C. ENGINES, STEAM AND ITS PROPERTIES AND STEAM
TURBINES 12 Engine nomenclature and classification; SI Engine; CI
Engine; Four Stroke cycle, Two stroke cycle; Performance of
I.C.Engine; Brake thermal efficiency; Indicated Thermal Efficiency,
Specific fuel consumption. Steam - Properties of steam; Dryness
fraction; latent heat; Total heat of wet steam; Dry steam;
Superheated steam. Use of steam tables; volume of wet steam, volume
of superheated steam; External work of evaporation; Internal
energy; Entropy of vapour, Expansion of vapour, Rankine cycle.
Steam turbines Impulse and Reaction types - Principles of
operation.

UNIT V SIMPLE MECHANISM, FLY WHEEL, DRIVES AND BALANCING 11
Definition of Kinematic Links, Pairs and Kinematic Chains; Working
principle of Slider Crank mechanism and inversions; Double slider
crank mechanism and inversions. Flywheel-Turning moment Diagram;
Fluctuation of Energy. Belt and rope drives; Velocity ratio; slip;
Creep; Ratio of tensions; Length of belt; Power Transmitted; gear
trains-types. Balancing of rotating masses in same plane; Balancing
of masses rotating in different planes.

TOTAL : 45 PERIODS
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TEXT BOOKS 1. Nag, P.K., " Engineering Thermodynamics ", II
Edition, Tata McGraw

Hill Publishing Co., Ltd., 1995. 2. Rajput, R .K, Thermal
Engineering, Laxmi publications (P) Ltd, 2001. 3. Khurmi R.S., and
Gupta J.K, Theory of Machines, Eurasia Publishing House (P)
Ltd.,

2004.

REFERENCES 1. Smith, " Chemical Thermodynamics ", Reinhold
Publishing Co., 1977. 2. Bhaskaran, K.A., and Venkatesh, A., "
Engineering Thermodynamics ", Tata McGraw Hill,

1973. 3. Pandya A. and Shah, " Theory of Machines ", Charatakar
Publishers, 1975. 4. Khurmi R.S., and Gupta J.K, Thermal
Engineering, S.Chand & Company (P) Ltd.,2001. 5. Kothandaraman
and Dhomkundwar,: A course in Thermal Engineering (SI Units),

Dhanpat Rai and Sons, Delhi (2001).

LT9251 LEATHER BIOTECHNOLOGY L T P C 3 0 0 3

UNIT I PROTEINS AND NUCLEIC ACID & ENZYMOLOGY 10 Chemistry
of DNA and RNA: Structure, Conformation and function Proteins -
Chemistry, structure and Function Separation Principles in
proteins. Classification, assay, characterization, mechanism of
action, enzyme kinetics, immobilized enzymes. UNIT II GENETIC
ENGINEERING (RECOMBINANT DNA TECHNOLOGY 10 Principles and methods,
Essentials of biotechnology - products of biotechnology,
Restriction enzymes, vectors, DNA cloning strategies. UNIT III
BIOTECHNOLOGY FOR HIDES/SKINS IMPROVEMENT 13 Applications in Animal
nutrition and animal production: embryo transfer, gene transfer,
transgenic animals. Cleaner Leather Processing : Use of enzyme
options in beam house operations - Soaking, unhairing,
bating,degreasing, offal treatment: Types of enzymes - proteases,
lipases - properties, assaay systems and production. Types of
fermentation, Preparation of media,preparation of inoculum,
separation and purification of products. UNIT IV WASTE MANAGEMENT 8
General features of the organic and inorganic pollutants of
tannery. Stabilisation and disposal of organic and chemical wastes
and their biological treatment. Possible energy generation from
wastes.

UNIT V UTILISATION OF COLLAGENOUS TISSUES FOR DIFFERENT
APPLICATIONS 4

Collagen and its application in food, cosmetic and medical
fields. TOTAL: 45 PERIODS

RERERENCES 1. Rohm, H.J. and Reed, G. "A Comprehensive treatise
on Biotechnology", Verlag

Chemie, lecinheim,1983. 2. Pelczar, J.,Reid, R.D.and Chan,
F.C.S.,"Microbiology", Tata McGraw Hill, 1977. 3. Old, R.W., and
Primrose, S.B., "Principles of Gene manipulation" 3/e
Cambridge,

1985. 4. Stryer, L."Biochemistry" 3/e W.H. Freeman and Co. 1989.
5. Lehninger, A.L., Nelson, D.L., Gx M.M "Principles of
Biochemistry", CBS

Publications, 1993 6. Puvanakrishnan, R and Dhar, S.C."Enzyme
Technology in Beamhouse practices"'

CLRI Publication. 7. Wrinter, N.A., "Biological treatment of
waste water", 1982. 8. Schroeder, E.D., "Waste and Waste water
treatment",. McGraw - Hill Inc. 1983
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LT9252 INORGANIC AND PHYSICAL CHEMISTRY L T P C 3 0 0 3 AIM To
know the basic concepts of inorganic and physical chemistry aspects
of chemical compounds and their behavior at different processing
conditions. OBJECTIVES

At the end of this course students would have gained knowledge
on the structure and symmetry of inorganic compounds and theories
of coordination compounds. Students will also be in a position to
appreciate the concepts of phase rule and their applications in
separation of liquids, behavior of ions and colloids in different
processing conditions.

UNIT I INTRODUCTION TO INORGANIC COMPOUNDS 9 A brief survey of
the s block - binary compounds, complexes, alkalides and
electrides. Features in the chemistry of the p block- expansion of
the octet, Lewis structures; d orbitals transition metals;
coordination compounds basic terms, nomenclature, Coordination
theory, Werners theory, Stereo chemistry UNIT II MOLECULAR BONDING
AND THEORIES OF INORGANIC COMPOUNDS

9 Shapes of molecules by application of the Valence Shell
Electron Pair Repulsion method. Valence bond approach and atomic
orbital hybridizations. CF theory, LCAO-MO theory, pictorial
derivation of bonding and antibonding molecular orbitals. MO energy
level diagrams for homonuclear diatomics. Redox reactions UNIT III
PHASE RULE 9 Definition Application of phase rule to water system
Thermal Analysis Cooling curves Two component system Eutectic and
compound formation-Liquid liquid equilibria-Distillation of binary
liquid mixture- Azeotropic distillation-Fractional
distillation-partially miscible liquid-CST-Immiscible liquid-Steam
distillation UNIT IV IONIC EQUILIBRIA 9 Acids and bases; Arrhenius
concept, Lewis concept; Dissociation of weak acid, weak base; Ionic
product of water; Buffer solutions, calculation of pH; Hendersons
equation; Hydrolysis of salts; Degree of hydrolysis; Acid-base
indicators-their applications; solubility product; Ionic equilibria
involving complex ions UNIT V COLLOIDS 9 Introduction to colloids
properties of colloids coagulation of solutions Origin of charge on
colloidal particles Determination of size of colloidal particles-
Donnan Membrane equilibrium Emulsions Gels Applications of
colloids.

TOTAL : 45 PERIODS

TEXT BOOKS 1. T L Brown, H E LeMay Jr., B E Bursten, Chemistry:
The Central Science 8th edn.,

Prentice-Hall, 2000. 2. M J Winter, 'Chemical Bonding' Oxford
Primer Series, Oxford University Press, 1994 3. N C Norman,
'Periodicity and the p-block Elements' Oxford Primer Series,
Oxford

University Press, 1994 4. J W Huheey, E A Keiter and R L Keiter,
'Inorganic Chemistry' 4th edn, Harper Collins,

1993 5. Puri B.H. Sharma L.R and M.S.Prathama, Principles of
Physical Chemistry, S. Chand and

Company, Delhi (2001). 6. Gordon M. Barrow, Physical Chemistry,
Sixth edition, Tata McGraw Hill (1998). REFERENCES 1. Website
http:// www.prenhall.com/brown 2. Kund and Jain, Physical
Chemistry, S.Chand and Company, Delhi (1996). 3. Negi and Anand
Physical Chemistry Wiley eastern (1992).
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LT9253 THEORY AND PRACTICE OF PRESERVATION AND L T P C
PRE-TANNING PROCESSES 2 1 0 3 AIM This course will be dealing with
basic principles and technology of various pretanning processes and
operations. OBJECTIVES

To impart knowledge on principles and practices of long and
short term preservation

To make the students appreciate the principles involved in
various pretanning processes and operations

To impart knowledge on various technologies involved in
pretanning. UNIT I PRESERVATION OF HIDES AND SKINS 6 Principles and
practice involved in long and short term preservation techniques
for hides and skins; Preservation defects UNIT II PRETANNING
PROCESSES 12 Objectives, Principles and practice of different
pretanning processes - Soaking, liming, deliming, bating, pickling,
depickling and degreasing. UNIT III CLEANER PROCESSING PRACTICES IN
BEAMHOUSE 12 Salt-free curing options, sulphide free unhairing
systems, ammonia-free deliming, salt free pickling systems, eco
friendly degreasing systems. Strategies to bring down BOD, COD and
TDS of tannery effluents. Recycling and reuse of waste streams.
UNIT IV PRACTICE OF PRETANNING PROCESSES 10 Different methods of
pretanning processes as applied to light, heavy and industrial
leathers. UNIT V QUALITY CONTROL IN PRETANNING PROCESSES 5 Process
and quality control in pretanning operations.

TOTAL : 45 PERIODS TEXT BOOKS 1. Flaherty, O., William Roddy, T.
Robert, M. Lollar, The Chemistry and Technology of

Leather, Vol.1 Preparation for Tannage, E Robert Krieger
Publishing Company, New York, 1978.

2. Bienkiewiez, Physical Chemistry of Leather Manufacture,
Krieger, Florida, 1982. LT9254 THEORY AND PRACTICE OF VEGETABLE AND
ORGANIC TANNAGES L T P C 2 1 0 3 AIM To make the students
understand the chemistry of different organic tanning agents and
systems. OBJECTIVES

At the end of this course, the students will have knowledge of
chemistry of various organic tanning agents and the mechanism of
their interaction with the skin protein-collagen.

UNIT I CLASSIFICATION, OCCURANCE, BIOSYNTHESIS AND CHEMISTRY OF
VEGETABLE TANNINS 14 Vegetable tannins - definition and
classification, Occurrence, Biosynthesis; Chemistry of hydrolysable
tannins - gallotannins, ellagi tannins - their structural aspects
including ellagi tannin dimers, trimers, etc., Chemistry of
condensed (flavanoid) tannins proanthocyanidins, dimers, trimers
and other oligomers.
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UNIT II POLYPHENOLIC CONSTITUENTS OF VEGETABLE TANNINS 9 Tannins
as well as non-tannins, polyphenolic constituents present in
popular indigenous tanning materials like avaram, konnam, wattle,
cutch, babul, myrobalan, etc and their Physico-chemical properties
and effect on the physical properties of leathers. UNIT III
MECHANISM AND PRACTICE OF VEGETABLE TANNING 8 Mechanism of reaction
of vegetable tannins with collagen. Electrolytic equilibria,
diffusion equilibria, fixation and absorption equilibria. General
practices in vegetable tanning. Pit tanning and drum tanning.
Manufacture of E.I. skins and kips - Modern practices in E.I.
tanning. UNIT IV ORGANIC TANNAGES 7 Mechanism of tanning with
Aldehyde, Dialdehydes, oil, Sulphonyl chloride, Quinone,,
oxazolidine and other organic tanning agents. Synthetic tannins -
Classification - properties, uses in leather industry. Mechanism of
reaction with collagen. UNIT V PREPARATION OF TANNINS AND TANNIN
EXTRACTS 7 Methods of preparation of vegetable tannin extracts,
spray dried vegetable tannins, synthetic and other organic
tannages.

TOTAL : 45 PERIODS

TEXT BOOKS 1. Howes, F.N. "Vegetable tanning materials",
Butterworth. London, 1953. 2. Rodd, "Chemistry of carbon
compounds", Vol. III-D, Chapter on "Hydrolysable

tannins". 3. Haslam , E. "The biochemistry of Plants", Vol.7.
Academic Press, 1981, Chapter 18,

"Vegetable tannins". "A survey of modern vegetable tannages".
Tanning extracts Producers Federation, Switzerland, 1975.

4. Humphreyes, G.H.W. and Jones, C.R. "The manufacture of sole
and other heavy leathers". Pergamon Press, 1966. Chapter 5,
"Vegetable tannin materials and syntans".

5. O'Flaherty and Roddy,T.W. , Lollar, R.M. "The Chemistry and
Technology of Leather", Vol. II. Krieger Publishing Corpn., New
York, 1977.

6. Gustavson, K.H. "Chemistry of Tanning Processes" Academic
Press, New York, 1950.

7. Vegetable and Synthetic Tanning agents, Sundara Rao, V.S., et
al The Leather Industry, (ed. Bu Sadulla, S) Kothari Desk book
series, H.C. Kothari Group (Publications Division), Madras, p.71,
1995.

LT9255 TECHNOLGY OF HEAVY LEATHER MANUFACTURE L T P C 3 0 0 3
AIM This course aims at imparting knowledge in the technology of
making different types of heavy leathers from hides. OBJECTIVES

At the end of the course, the students will be in a position to
understand the property requirements of different kinds of heavy
leathers and process aspects for the same

UNIT I SOLE, HARNESS AND SADDLERY LEATHERS 9 Property
requirement of sole leathers; Process design considerations;
Manufacture of vegetable tanned and chrome tanned sole leathers;
Water proofing of sole leathers; Manufacture of harness and
saddlery leathers.
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UNIT II INDUSTRIAL LEATHERS 9 Different types of raw materials
used, properties required: physical and chemical, standards
required and process details to achieve the specifications for the
following industrial leathers: Belting leathers, honing leathers,
picking band leathers, picker as apron leathers. Hydraulic and
pneumatic leathers such as hand pump and deep bore well leathers.
UNIT III SPORTS GOODS LEATHERS 9 Different types of raw materials
used, physical and chemical properties required and process details
to achieve the specifications for the following sports goods
leathers: Leathers for football, rugby ball, volley ball, hockey
ball and cricket ball. Glove leathers for wicket keepers and
boxing. Different types of sports goods leathers made from bag
tanned leathers. UNIT IV FINISHED LEATHERS FROM HIDES 9 Different
types of raw materials used, physical and chemical properties
required and process details to achieve the specifications for the
following leathers: Full chrome, Semi chrome and Chrome retan -
uppers, suedes, nubuck, lining, nappa, shrunken grain, dressing of
E.I. kips into upper, lining and leathers for leathergoods
application, upholstery, burnishable, printed leathers, Kattai,
Bunwar, Case hides. UNIT V UPGRADATION AND QUALITY CONTROL 9
Upgradation technologies; Rectification of defects in hides;
Control of area, yield, color and finish of leathers; Quality
control in heavy leather manufacture.

TOTAL : 45 PERIODS

TEXT BOOKS 1. Choichi Ogiwara, `A practical guide to heavy
leather processing', Fuel and Leather

Research Centre, Karachi, 1980. 2. Tuck, D.H. `The manufacture
of upper leathers', Tropical Products Institute, London,

1981. 3. Jyotirmay Dey, `Practical aspects of the manufacture of
upper Leather,Indian Leather

Technologists Association, Calcutta, 1989. CH9257 MECHANICAL
ENGINEERING LABORATORY L T P C

0 0 4 2 AIM To impart practical knowledge in operating IC
engines and conduct experiments. To understand test procedures in
testing material for engineering applications OBJECTIVES

Students will be able to understand Power-generating units such
as engines and operate IC engines and conduct tests. They will be
able to appreciate the theory behind the functioning of engines.
Material properties, their behavior under different kinds of
loading and testing can be visualized.

LIST OF EXPERIMENTS 1. Port timing diagram 2. Valve timing
diagram 3. Study of 2,4 stroke I C Engines 4. Load test on 4-stroke
petrol engine 5. Performance test on 4-stroke single cylinder
diesel engine 6. Performance test on 4-stroke twin cylinder diesel
engine 7. Heat balance test on diesel engines 8. Tension test
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9. Compression test 10. Deflection test 11. Hardness test
(Rockwell and Brinell) 12. Spring test 13. Torsion test 14. Impact
test * Minimum 10 experiments shall be offered

TOTAL : 60 PERIODS LT9257 TANNERY PRACTICE - HEAVY LEATHER
MANUFACTURE L T P C 0 0 6 3 AIM To carry out the practical leather
processing of heavy and finished leathers from raw hides.
OBJECTIVES At the end of the course students will gain confidence
in manufacturing

Heavy leathers like sole, saddle, belting etc., from hides

Finished leathers from different hides

i. Manufacture of vegetable tanned and chrome sole leathers -
Waterproofing of sole leathers. ii. Processing of Industrial
leathers like belting, harness and saddler, belting, honing,picking
band, hydraulic and pneumatic leathers. iii. Manufacture of
following leathers from different raw materials and tannages:

1. Picking band leathers 2. Sports goods leathers 3. Upholstery
leathers 4. Upper leathers 5. Zug grain upper leathers 6. Nappa
leathers 7. Patent leathers 8. Shrunken grain leathers 9. Suede
upper leathers 10. Burnishable upper leathers 11. Kattai and Bunwar
leathers

TOTAL : 90 PERIODS LT9301 PRINCIPLES OF UNIT OPERATIONS AND
PROCESSES IN L T P C LEATHER MANUFACTURE 3 0 0 3 AIM To impart
knowledge on basic concepts of chemical engineering unit operations
and processes OBJECTIVES

At the end of the course, the student would understand the basic
concepts of unit operations, material and energy balances, fluid
dynamics mass and heat transfer in various unit operations such as
distillation, extraction, drying and humidification size reduction
and separation and mixing techniques technology of organic and
inorganic chemicals involved in the processing of leather
chemicals
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UNIT I CONCEPTS & METERING OF FLUIDS 4 Concepts of Unit
operations and Processes, Fundamentals: Unit and Dimensions,
Material and Energy Balances. Fluid statics and dynamics,
Compressible and incompressible fluids, Newtonian and Non-Newtonian
fluids, Measurement of pressure drop and fluid velocity. Pumps,
Compressor, Blowers. UNIT II HEAT TRANSFER AND MASS TRANSFER 16
Fundamentals of Heat Transfer, Heat transfer equipment, Heat
exchangers, Evaporators and Condensers and Simple Design
Calculations. Diffusion : Binary diffusion, concept of mass
transfer coefficients and interface mass

transfer and stagewise contact. Distillation : Principle of
distillation, Application of distillation in leather chemicals
and

auxiliaries processing. Extraction : Extraction principles,
Leaching and Extraction equipment and their

application in manufacture of leather chemicals Drying : Drying
characteristics, Theory and mechanism of drying, estimation of
drying rate,design and performance of industrial dryers for
leather. Humidification : Humidity charts, methods of
humidification and dehumidification;Equipments and their design
aspects; Humidity control in leather processing. UNIT III
MECHANICAL SEPARATIONS 3 Size reduction : Theory and equipment ;
application in leather chemical processing Clarification :
Principles of clarification, Liquid-Liquid, Liquid-solid and
Liquid-gas separations, Application in leather processing and
effluent treatment Mixing : Basic theory and application in leather
and leather chemical processing. UNIT IV PRINCIPLES OF UNIT
PROCESSES 17 General concepts for unit processes; Development of
process flow sheets with reference to leather and leather chemical
industries design, control safety pollution abatement. Principles
of halogenation, esterification, hydrolysis, oxidation,
hydrogenation. Polymerization, sulphation and sulphonation,
diazotization and coupling. Tanning agents Vegetable tannins and
Vegetable tannin extracts, Basic Chromium Sulphate, Aluminium, and
Zirconium, salts for leather processing. Oils, fats and detergents
Oils and fats; their nature and products derived from oils and
fats, Fatty Acids and Alcohols, waxes and fatliquors. Synthetic
binders Binders on acrylics, polyamides, polyesters, polyurethanes,
polypropylene Dyes and intermediates & surface coating agents
Raw materials;Important unit processes; Types of dye intermediates
and dyes; pigments, lacquers UNIT V WATER AND INORGANIC CHEMICALS 5
Treatment of water for domestic and industrial purposes,
manufacture of sodium chloride, sodium sulphide, sodium sulphite
and bisulphite, soda ash, caustic soda, lime, sulphuric and
hydrochloric acids. TOTAL: 45 PERIODS REFERENCES 1. McCabe .W.L and
Smith, J.C., Unit Operations in Chemical Engineering, McGraw
Hill,

Fourth Ed., 1993. 2. Treybal, R.E., Mass Transfer Operations,
McGraw Hill Book Company, Third Ed. 1981. 3. Coulson, J.M., and
Richardson, J.F., Chemical Engineering, Vol.I and II Third Ed.

Pergamon press, 1978. 4. Welty, J.R., Wilson, R.E., and Wicks,
C.E. Fundamentals of momentum, Heat and Mass

Transfer, Third Ed., John Wiley, 1984. 5. Perry, J.H., Chemical
Engineers Handbook, McGraw Hill, New York, Sixth Ed., 1984.
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LT9302 THEORY AND PRACTICE OF CHROME AND INORGANIC TANNAGES L T
P C 2 1 0 3

AIM To impart knowledge on the chemistry of various inorganic
tanning materials and systems OBJECTIVES

Chemistry of inorganic tanning materials giving more thrust to
chrome tanning material and system and a glimpse of other inorganic
tanning systems based on Al, Zr, Ti, Fe, Si and P.

UNIT I INTRODUCTION TO COORDINATION CHEMISTRY;METAL IONS IN
TANNING 10 Werner's theory of coordination, origins of coordinative
interactions, role of d and f orbitals, definition of ligands,
nucleophilicity of ligands and electronegativity of donor atoms,
chelation and masking, ligand field stabilisation energy and
introduction of factors controlling molecular stability of
transition metal complexes. Historical overview of mineral tanning.
UNIT II AQUEOUS CHEMISTRY OF CHROMIUM 8 Electronic configuration
and its implications, common oxidation states of chromium, redox
stabilities of chromium (VI) and chromium (III) salts, redox
potentials and their interconversion, protolysis, kinetic inertness
of chromium (III), basicity, olation, oxolation and polymerisation,
Stiasny's series, Mc Clandish precipitation point. UNIT III FACTORS
CONTROLLING CHROME TANNING 8 Single and double bath chrome tannages
and their relative merits and demerits, preparation of Basic
chromium sulphate salt, reaction parameters influencing composition
of BCS, kinetics of chrome tanning, diffusion and complexation,
effects of float volume, pH, basicity, masking, temperature, drum
speed, ageing chrome tanned substrates. UNIT IV MECHANISM OF CHROME
TANNAGE 9 Theories of chrome tanning; absorption, coating,
electrostatic and hydrogen bond interactions and coordinative
forces involved in chrome tanning, indirect evidence for chrome
binding sites in protein, hydrothermal stability of chrome-collagen
compound, chromium induced structural changes in collagen. UNIT V
OTHER INORGANIC TANNAGES 10 Aqueous chemistry of aluminium (III),
zirconium (IV), titanium (IV) and iron (III) and its relevance to
mineral tanning, chemistry of silicates and phosphates and their
tanning mechanisms, mechanistic classification of inorganic
tannages and their relevance to combination tanning.

TOTAL: 45 PERIODS

REFERENCES 1. Fred O Flaherty, Roddy, T.W. and Lollar, R.M. `The
Chemistry and Technology of

Leather', Vol.II, Type of tannages, Rober E.Krieger Publishing
Co.,New York, 1977. 2. Gustavson, K.H. `Chemistry of Tanning
Processes' Academic Press, New York,

1956. 3. Bienkiewicz `Physical Chemistry of Leather Manufacture'
Krieger, Florida 1982.


	
22

LT9303 THEORY AND PRACTICE OF POST TANNING PROCESSES L T P C 2 1
0 3

AIM To impart knowledge on chemicals and processes involved in
post tanning operations of leather manufacture. OBJECTIVES

Post tanning processes like neutralization and its importance to
the manufacture of various types of leathers.

Chemistry of post tanning auxiliaries.

Mechanism of dyeing, fatliquoring and retanning UNIT I DYES AND
DYEING OF LEATHER 10 Theory of colours, chromphoric groups and
their optical absorption, structural features of dyes, factors
affecting hue and colour, intensity; Classification of dyes based
on their chemical nature, application and colour index, properties;
blending of dyes, theory and practice of colour matching, theory
and mechanism of dyeing, chemistry and application of dyeing
auxiliaries such as leveling agents, dispersing agents and dye
fixatives. UNIT II FATLIQUORS AND FATLIQUORING OF LEATHER 10
Fatliquors - chemical classification, natural and synthetic oils.
Unit operations: Sulphation, sulphonation, sulphitation reactions
of oils, role of double bonds and iodine value in oils. Stability
of emulsions, grain and particle sizes of emulsions, factors
controlling grain sizes of emulsions. Mechanism of fatliquoring
process and softening of leathers. UNIT III SYNTANS AND RETANNING
OF LEATHER 10 Classification of syntans, auxiliary, intermediate,
replacement syntans and resin tanning agents Sulphonation of
naphthalene, napthols, phenol-formaldehyde condensation reactions,
characterisation and photo oxidation mechanisms of phenolic
syntans. Bleaching agents and mordants.. Light fast, amino resin,
formaldehyde-free, acrylic and PU syntans. Chemistry and mechanism
of retanning. UNIT IV PRACTICE OF POST TANNING PROCESSES AND
OPERATIONS 10 Practice, Mechanism and Formulation of post tanning
processes viz., neutralization, retanning, dyeing, fatliquoring and
various post tanning operations involved in processing of different
types of leathers. UNIT V POST TANNING PROCESSES OF SPECIALITY
LEATHERS 5 Chemistry and mechanism of retanning, dyeing and fat
liqouring processes for the manufacture of all speciality leathers
like burnish, oil pull ups and upgradation techniques.

TOTAL : 45 PERIODS TEXT BOOKS 1. Venkataraman K. `Chemistry of
Synthetic Dyes', Academic Press, New York and Lond,

1971. 2. Fred O Flaherty, Roddy, T.W. and Lollar, R.M. `The
Chemistry and Technology of

Leather', Vol.III, , Rober E. Krieger Publishing Co., New York,
1977. 3. Billmeyer and Saltzmans, `Principles of Color Technology,
- Wiley Inter Sciences

Publication. 4. Dutta, S.S., Introduction to the Principles of
Leather Manufacture, Indian Leather

Technologists Association, Calcutta, 1980. 5. Gustavson, K.H.
`Chemistry of Tanning Processes' Academic Press, New York, 1956. 6.
Sarkar. K.T, Theory and practice of leather manufacture, The
author, Kolkata, India,

2005.
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LT9304 LEATHER ANALYTICAL CHEMISTRY L T P C 3 0 0 3 AIM To
impart knowledge on analytical methods for the analysis of leather,
leather chemicals and process liquor generated during processing of
leathers OBJECTIVES At the end of the course, the student would
understand

The analytical chemistry in testing of leather chemicals and
leathers

The principle used in instrumental techniques

Various methods of analysis of leather chemicals, spent process
liquors and pelts/ leathers

Standard and quality control measures of leather chemicals UNIT
I ANALYSIS OF PRETANNING LEATHER CHEMICALS 7 Principles of
analytical methods employed in analysis of pretanning chemicals -
lime, unhairing, deliming and bating agents; Specifications
recommended by standards organizations. UNIT II ANALYSIS OF TANNING
AGENTS 8 Principles of analytical and instrumental methods employed
in analysis of vegetable tanning materials and extracts; Aldehydes;
chrome extracts and liquors; zirconium, titatinium, aluminium and
Iron tanning agents; Specifications recommended by standards
organizations. UNIT III ANALYSIS OF POST TANNING AND FINISHING
CHEMICALS 8 Principles of analytical and instrumental methods
employed in analysis of neutralising agents, syntans, dyes, oils
and fats, fatliquors, post tanning auxiliaries, pigments, resin
binders, wax emulsions, fillers, lacquer and lacquer emulsions and
finishing auxiliaries; Specifications recommended by standards
organizations. UNIT IV ANALYSIS OF PROCESS LIQUORS AND EMISSIONS 8
Principles of analytical and instrumental methods employed in
analysis of exhaustion liquors of pretanning, tanning and post
tanning processes. Analysis of emissions - air pollutants from
leather processing; Specifications recommended by standards
organizations. UNIT V ANALYSIS OF TANNED LEATHERS 8 Principles of
analytical and instrumental methods employed in analysis of various
chrome leathers, vegetable tanned leathers; Specifications
recommended by standards organizations. UNIT VI ANALYSIS OF
ECO-SENSITIVE LEATHER CHEMICALS IN LEATHER 6 Principles of
analytical and instrumental methods employed in analysis of
eco-sensitive chemicals present in leather chemicals and finished
leathers; Specifications recommended by standards
organizations.

TOTAL : 45 PERIODS REFERENCES 1. Sarkar, P.K., `Analytical
Chemistry of Leather Manufacture', Indian Leather

Technologists Association, Calcutta, 1982. 2. `Official methods
of Analysis', Society of Leather Technologists and Chemists,
U.K.,

1981. 3. `Methods of chemical testing of leathers', IS: 582 1970
(Reaffirmed 2003) Bureau of

Indian Standards, New Delhi. 4. Fred O Flaherty, Roddy, T.W. and
Lollar, R.M. `The Chemistry and Technology of

Leather', Vol.IV, Evaluation of leather, Rober E. Krieger
Publishing Co., New York, 1977.
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LT9305 TECHNOLOGY OF LIGHT LEATHER MANUFACTURE L T P C 3 0 0 3
AIM This course aims at imparting knowledge in the technology of
making different types of light leathers from skins. OBJECTIVES

At the end of the course, the students will be in a position to
understand the property variations of different leathers and
suitable processing variations that are required in the manufacture
of the same.

UNIT I PROPERTIES OF LEATHER 9 Definition and understanding of
various physical, chemical and organo-leptic properties of leather.
UNIT II PROPERTY PROCESS RELATIONSHIP 8 Understanding of the
relationship between each leather property and the process
parameter of each unit operation/process. UNIT III PRODUCT BRIEF OF
LIGHT LEATHERS 8 Product brief i.e, property requirements w.r.t.
product manufacture and use of different light leathers UNIT IV
PROCESS DESIGN 8 Concept of designing the process of manufacture of
light leathers of different product briefs. UNIT V LIGHT LEATHER
MANUFACTURE 12 Process of manufacture of leathers such as glazed
kid, nappa garment, fine glove, suede garment and lining; Quality
control aspects with special reference to light leather
manufacture

TOTAL : 45 PERIODS

TEXT BOOKS 1. Briggs, P.S. `Gloving, clothing and special
leathers, Tropical Products Institute, London,

1981. 2. Kartheiz, Fuchs, H.P. `The Chemistry and technology of
Novelty Leathers' FAO, United

Nations, Rome. 3. CLRI Process Bulletins. LT9306 ENVIRONMENTAL
SCIENCE AND ENGINEERING FOR LEATHER

SECTOR L T P C 3 0 0 3

AIM The aim of this course is to create awareness in every
engineering graduate about the importance of environment, the
effect of technology on the environment and ecological balance and
make them sensitive to the environment problems in every
professional endeavour that they participates. OBJECTIVE

At the end of this course the student is expected to understand
what constitutes the environment, what are precious resources in
the environment, how to conserve these resources, what is the role
of a human being in maintaining a clean environment and useful
environment for the future generations and how to maintain
ecological balance and preserve bio-diversity. The role of
government and non-government organization in environment
managements.
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UNIT I ENVIRONMENT, ECOSYSTEMS AND BIODIVERSITY 14 Definition,
scope and importance of environment need for public awareness -
concept of an ecosystem structure and function of an ecosystem
producers, consumers and decomposers energy flow in the ecosystem
ecological succession food chains, food webs and ecological
pyramids Introduction, types, characteristic features, structure
and function of the (a) forest ecosystem (b) grassland ecosystem
(c) desert ecosystem (d) aquatic ecosystems (ponds, streams, lakes,
rivers, oceans, estuaries) Introduction to biodiversity definition:
genetic, species and ecosystem diversity biogeographical
classification of India value of biodiversity: consumptive use,
productive use, social, ethical, aesthetic and option values
Biodiversity at global, national and local levels India as a
mega-diversity nation hot-spots of biodiversity threats to
biodiversity: habitat loss, poaching of wildlife, man-wildlife
conflicts endangered and endemic species of India conservation of
biodiversity: In-situ and ex-situ conservation of biodiversity.
Field study of common plants, insects, birds Field study of simple
ecosystems pond, river, hill slopes, etc. UNIT II ENVIRONMENTAL
POLLUTION 8 Definition causes, effects and control measures of: (a)
Air pollution (b) Water pollution (c) Soil pollution (d) Marine
pollution (e) Noise pollution (f) Thermal pollution (g) Nuclear
hazards soil waste management: causes, effects and control measures
of municipal solid wastes role of an individual in prevention of
pollution pollution case studies disaster management: floods,
earthquake, cyclone and landslides. Field study of local polluted
site Urban / Rural / Industrial / Agricultural. UNIT III NATURAL
RESOURCES 10 Forest resources: Use and over-exploitation,
deforestation, case studies- timber extraction, mining, dams and
their effects on forests and tribal people Water resources: Use and
over-utilization of surface and ground water, floods, drought,
conflicts over water, dams-benefits and problems Mineral resources:
Use and exploitation, environmental effects of extracting and using
mineral resources, case studies Food resources: World food
problems, changes caused by agriculture and overgrazing, effects of
modern agriculture, fertilizer-pesticide problems, water logging,
salinity, case studies Energy resources: Growing energy needs,
renewable and non renewable energy sources, use of alternate energy
sources. case studies Land resources: Land as a resource, land
degradation, man induced landslides, soil erosion and
desertification role of an individual in conservation of natural
resources Equitable use of resources for sustainable lifestyles.
Field study of local area to document environmental assets river /
forest / grassland / hill / mountain. UNIT IV SOCIAL ISSUES AND THE
ENVIRONMENT 7 From unsustainable to sustainable development urban
problems related to energy water conservation, rain water
harvesting, watershed management resettlement and rehabilitation of
people; its problems and concerns, case studies role of
non-governmental organization- environmental ethics: Issues and
possible solutions climate change, global warming, acid rain, ozone
layer depletion, nuclear accidents and holocaust, case studies.
wasteland reclamation consumerism and waste products environment
production act Air (Prevention and Control of Pollution) act Water
(Prevention and control of Pollution) act Wildlife protection act
Forest conservation act enforcement machinery involved in
environmental legislation- central and state pollution control
boards- Public awareness. UNIT V HUMAN POPULATION AND THE
ENVIRONMENT 6 Population growth, variation among nations population
explosion family welfare programme environment and human health
human rights value education HIV / AIDS women and child welfare
role of information technology in environment and human health Case
studies.

TOTAL: 45 PERIODS
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TEXT BOOKS 1. Gilbert M.Masters, Introduction to Environmental
Engineering and Science, 2nd edition,

Pearson Education (2004). 2. Benny Joseph, Environmental Science
and Engineering, Tata McGraw-Hill, New Delhi,

(2006). REFERENCES 1. R.K. Trivedi, Handbook of Environmental
Laws, Rules, Guidelines, Compliances and

Standards, Vol. I and II, Enviro Media. 2. Cunningham, W.P.
Cooper, T.H. Gorhani, Environmental Encyclopedia, Jaico Publ.,

House, Mumbai, 2001. 3. Dharmendra S. Sengar, Environmental law,
Prentice hall of India PVT LTD, New Delhi,

2007. 4. Rajagopalan, R, Environmental Studies-From Crisis to
Cure, Oxford University Press

(2005)

LT9307 LEATHER ANALYTICAL CHEMISTRY LABORATORY L T P C 0 0 6
3

AIM To provide practical knowledge and the skill on chemical
analysis of various leather chemicals, process liquors, effluent
and pelts/ leathers at various stages of processing and
eco-sensitive chemicals present in leather. OBJECTIVES

At the end of the course, the students will have practical
experience and understanding on the analysis of various leather
chemicals, pelts/leathers and eco-sensitive by means of qualitative
and quantitative methods of analysis

Analysis of Lime a. Purity of lime b. Total bases Analysis of
Sodium Sulphide Analysis of Deliming Agents a. Analysis of ammonium
salts b. Analysis of boric acid Analysis of Bate Analysis of
Vegetable Tanning Materials a. Qualitative analysis b. Quantitative
analysis c. Acids and Salts in Vegetable Tannin Extracts by
Different Methods Analysis of Chrome tanning agents a. Moisture b.
Cr2O3 content c. Acid combined with chromium d. Basicity: Proctor
and Lehigh basicities e. Distribution of acid groups combined with
chromium f. Degree of olation Analysis of Syntans Quantification of
phenolic content& free formaldehyde
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Analysis of fatliquors a. Moisture b. Acid value c.
Saponification value d. Iodine value e. Free fatty acids f.
Unsaponifiables g. Total alkalinity Analysis of pretanned pelts and
tanned leathers Analysis of process liquors Soak, Lime, Pickle
Liquor, Chrome and Vegetable tan liquors; BOD, COD, TOC, TDS, TS in
composite liquors/waste waters.

TOTAL : 90 PERIODS LT9308 TECHNICAL SEMINAR L T P C 0 0 2 1 The
object of the technical seminar is to assess the technical
communication proficiency and the scholatic attainment of the
student in the technical subjects related to leather science and
technology studied during the degree programme.

TOTAL : 30 PERIODS LT9309 TANNERY PRACTICE LIGHT LEATHER
MANUFACTURE L T P C

0 0 6 3 AIM To carry out the practicals of leather manufacture
of light leathers from raw goat, sheep and calf skins. OBJECTIVES
At the end of the course students will gain confidence in
processing

Upper, Lining, Nappa, Suede, Nubuck, Glove leathers from
different skins

Specialty leathers from different skins

Upgradation techniques employed for skins

I. Practical training on the manufacture of Resin and protein
upper leathers Nappa leathers Glazed kid leathers Nubuck leathers
Dress glove Utility glove leathers Crushed kid leathers Suede upper
leathers Suede garment leathers Mesh leathers Hair-on/Fur-on
leathers Chamois leathers II. Novel Finishing Techniques and
Upgradation

TOTAL : 90 PERIODS
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LT9351 LEATHER MICROBIOLOGY AND PHYSICAL TESTING OF LEATHERS LT
P C

3 0 0 3 AIM To impart knowledge on analytical methods for
physical testing of leathers and related microscopical and
bacteriological tests of leather and leather chemicals OBJECTIVES
At the end of the course, the student wound understand the

Principle in microscopical and bacteriological testing related
to leather processes

Mould and pest growth and control in leather

The analytical methods/principles and instrumental techniques
used in physical testing leathers

Standard and quality control measures of physical testing of
leathers UNIT I MICROSCOPY 10 Mechanical and optical parts of
compound microscope, images formed, defects in eye pieces -and
their rectification etc. Preparation of microscopical slides,
fixing, embedding, sectioning, staining and mounting etc. Fibre
structure and assessment - Orientation of fibre structure in
curing, soaking, liming, pickling, tanning , post tanning and
finishing. Optimal condition of fibre structures in various types
of leathers. Assessment of finished leather, heavy leathers and
light leathers. UNIT II BACTERIOLOGY 8 Structure of bacterial cell,
nutritional requirements, culture media, sterilization, staining of
bacterial cells. Effect of environmental factors on bacterial
growth, enzymes of bacteria, biochemical properties of bacteria,
control of bacterial growth. Testing of bacterial action on raw
hides and skins and in the different stages of Leather Manufacture.
UNIT III MOULD & PEST CONTROL 10 Structure of moulds associated
during different stages of leather manufacture. Effect of
environmental factors on mould growth. Effect of mould growth
during processing of skins/hides, finished leathers, leather goods
and during transportation. Testing and prevention of mould growth
during processing, storage of finished goods and transportation.
Parasitic diseases of livestock that affect the leather quality -
Demodectic - Sarcoptic and Psoroptic manage mites, warble files,
ticks and lice. UNIT IV PHYSICAL TESTING OF LEATHERS 14 Sampling
position for physical testing of leathers. Different physical
testing methods - principles involved. Static and Dynamic methods,
Non-destructive testing of leathers. UNIT V STANDARDS AND QUALITY
CONTROL 3 Physical characteristics and specifications of various
types of leathers

TOTAL : 45 PERIODS

TEXT BOOKS 1. Dutta, S.S. "An introduction to the principles of
physical testing of leather",

Indian Leather Technologist's Association, Calcutta, 1991. 2.
Sale, A.J., Fundamental principles of Bacteriology, McGraw Hill
Book Company Inc.,

New York, Toronto, London. 3. Mackie and McCartneys, Handbook of
Bacteriology, Edited by Robert Crucikshank, E &

S Livingstone Ltd, Edinburgh and London. 4. Tanner., F.W,
Practical Bacteriology, John Wiley & Sons Inc., Chapman &
Hall Ltd.,

Newyork, London.
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LT9352 THEORY AND PRACTICE OF LEATHER FINISHING L T P C 2 1 0
3

AIM To impart knowledge on materials and processes/operations
involved in leather finishing. OBJECTIVES At the end of this
course, the students would be in a position to

Appreciate the role of various finishing agents and auxiliaries
used in leather finishing

Formulate strategies for finishing different types of
leathers

Study various upgradation techniques

Methods of drying Toggle drying, paste drying, vacuum drying
etc. and preparing the crust

UNIT I COATING SCIENCE 9 Theory of surface coating;
Characteristics of various components of coating system; Parameters
of the process of coating and its influence on coating
characteristics; Testing of coatings. UNIT II PIGMENTS 9
Classification of pigments; Inorganic, organic, nacreous
(pearlescent) and interference pigments - their representation code
in the colour index. Different forms of pigments - powders and
pastes. Evaluation and control of their brilliance, opacity,
particle size, resistance to solvent, heat and light and colour
matching. UNIT III POLYMERIC MATERIALS AND THEIR DISPERSION FORMS 9
General introduction to addition and condensation polymerization;
various methods of polymerisations, resins binders - acrylics,
vinyls and urethanes, protein binders, cellulose nitrate, cellulose
acetate butyrate, - protein binders - lacquers - emulsion and
emulsifiers - evaluation and control - solvents and thinners. UNIT
IV PRINCIPLES OF FINISHING, FINISH FORMULATIONS AND THEIR

APPLICATION 9 Impregnation: Terminology, types of impregnating
binders, characteristics, selection of systems for corrected and
full grain impregnation, formulations, application methods and
precautions Finishing: Definition, aims, film formation mechanisms,
properties of films such as glass transition temperature/ minimum
film forming temperature, transparency, gloss and resistance to
heat, light and solvent. Pigment volume concentration, plasticizer,
wetting agents, role in dispersion and stability - requirements in
multiple coat technique such as clearing coat, sealer coat, base
coat, top and feel coat. Single coat composition methods like
spraying, curtain coating, roller coating etc. Cationic finishes
and their relative merits. Eco- friendly finishing - volatile
organic compounds (VOC) reductions. Finish formulation for various
types of leathers. UNIT V COATING METHODS AND NOVEL FINISHING
SYSTEMS 9 Role of newer equipments like autospray, roller coats,
continuous embossing machines, dorn busch, finiflex, etc. Methods
such as oil pull-up, waxy, burnishable, antique, grain suede,
screen printing, roller printing, tie and dye finishing. Pearl
finishing, easy-care and patent finishing, cationic finishing, foam
finishing, transfer foil, lamination, etc.,

TOTAL : 45 PERIODS

REFERENCES 1. Pattern. T.E., Pigment Hand Book, vol.3 ed. W.J.,
New York, 1973. 2. Patterson, P., Pigments - An Introduction to
Theory of Physical Chemistry, Elsevier

Publishing Co. Ltd., Amsterdam, 1967. 3. Treatise on coating,
Misers and Long Ed., Marcel Dekker, New York (5 Vol.) 4.
Sharphouse, J.H., Leather Technicians Handbook, Leather Producers
Association,

Northampton NN3 1JD, Reprinted 1995.
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LT9353 THEORY AND MECHANISM OF LEATHER MACHINERY L T P C 3 0 0 3
AIM To impart theory and practical knowledge on the working
principles, use and maintenance of machineries used in leather
manufacture. OBJECTIVES At the end of the course, the students
would understand the

General principles involved in various machineries used in
leather manufacture.

Salient features and purpose of the various machinery used

Preventive maintenance and safety in the use of leather
machinery

Adjustment of machinery parts for proper functioning of
different machines used in leather processing

Design of optimal machinery layout of tannery UNIT I GENERAL
PRINCIPLES AND MECHANISM OF LEATHER MACHINERY 9 involved in various
tannery machines. Mechanism of cutting and shearing action of
helical blade systems. Bush, ball, roller and ring oil bearing, cam
springs and their application and function in tannery machinery.
UNIT II DESIGN, MATERIAL SELECTION AND CONSTRUCTION OF EQUIPMENT 9
Basic design, material selection and construction of pits, drums
and paddles. Pneumatic steering mechanism and control as applied to
dust control equipment, air compressor, auto spray, etc. Hydraulic
steering mechanism in case of shaving, staking, embossing machines,
etc.

UNIT III MECHANICAL FEATURES OF LEATHER MACHINERY 9 Salient
features and purpose of the various machinery used in beam house,
tanning and finishing yards, unhairing, fleshing, scudding,
sammying, setting, shaving, staking, buffing, dedusting, glazing,
machines, finiflex, hydraulic press, curtain coating, roller
coating, transfer coating, autospry, driers and measuring machine
etc.

UNIT IV TANNERY LAYOUT, PREVENTIVE MAINTENANCE AND SAFETY 9
Drawing a neat lay out for a small/medium tannery showing the wet
yard and finishing yard by arranging the machines as per the
sequence of operation for standard leather processing. Preventive
maintenance and safety in the use of leather machinery

UNIT V PRACTICAL WORKING ON MACHINERY USED IN LEATHER PROCESSING
9 Adjusting the position of rollers for proper fleshing of skins
and hides in a fleshing machine Adjusting the position of rollers
to achieve proper grain setting in a mechanical setting machine
Adjusting the position of different rollers in a splitting machine
to get the required thickness while splitting Adjusting the
grinding stones to achieve the required level profile in a
splitting band knife. Adjusting the position of rollers in a
shaving machine to achieve proper thickness Replacing the worn-out
helical blades in a shaving machine Procedure to be followed in
removing the worn-out knife Replacing the rubber beading in a drum
door. Changing the main ball bearing in a drum Tightening the
V-belts in a drum Adjusting the worn-out staking blades in a
slocomb staking machine for proper staking Increasing the staking
pressure Selection and fixing of the emery paper in a buffing
machine Adjusting the lateral oscillation of a buffing cylinder
Adjusting the feed roll position for proper buffing
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Fixing the felt in a buffing machine Fixing the glass roll in a
glazing machine Fixing the leather strap to the cast iron bed of a
glazing machine Increasing the glazing bed Adjusting the various
knobs in a spray gun to achieve proper spraying over leather
Adjusting the air compressor pressure for proper spraying Changing
embossing plates in hydraulic press

TOTAL : 45 PERIODS REFERENCES 1. Walter Landmann, The Machines
in the Tannery A Review of Leather Producing

Machinery and Equipment in current use, World Trades Publishing,
UK, 2003 2. Thomas C.Thorstensen, Practical Leather Technology-
Robert E.krieger Publishing

Company, Huntington, New york, 1976. LT9357 LEATHER MACHINERY
LABORATORY L T P C

0 0 2 1 AIM To impart practical knowledge on the working
principles and maintenance of machineries used in leather
manufacture. OBJECTIVES 1. At the end of the course the student
would understand the 2. Adjustment of machinery parts for proper
functioning of different machines used in leather

processing 3. Adjusting the position of rollers for proper
fleshing of skins and hides in a fleshing

machine 4. Adjusting the position of rollers to achieve proper
grain setting in a mechanical setting

machine 5. Adjusting the position of different rollers in a
splitting machine to get the required

thickness while splitting. 6. Adjusting the grinding stones to
achieve the required level profile in a splitting band knife. 7.
Adjusting the position of rollers in a shaving machine to achieve
proper thickness 8.

a) Replacing the worn-out helical blades in a shaving machine b)
Procedure to be followed in removing the worn-out knife

9. a) Replacing the rubber beading in a drum door. b) Changing
the main ball bearing in a drum c) Tightening the V-belts in a
drum

10. a) Adjusting the worn-out staking blades in a slocomb
staking machine for proper staking b) Increasing the staking
pressure

11. a) Selection and fixing of the emery paper in a buffing
machine b) Adjusting the lateral oscillation of a buffing cylinder
c) Adjusting the feed roll position for proper buffing d) Fixing
the felt in a buffing machine

12. a) a. Fixing the glass roll in a glazing machine b) Fixing
the leather strap to the cast iron bed of a glazing machine c)
Increasing the glazing bed

13. a) Adjusting the various knobs in a spray gun to achieve
proper spraying over leather b) Adjusting the air compressor
pressure for proper spraying

TOTAL : 30 PERIODS
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LT9358 LEATHER MICROBIOLOGY AND PHYSICAL TESTING LAB L T P C 0 0
4 2 AIM To provide practical knowledge on physical testing of
leathers and microscopical and bacteriological testing of leathers
and leather chemicals OBJECTIVES At the end of the course the
students would have practical experience and understanding on

Physical testing of leathers

Microscopical analysis/identification of leathers

Bacteriological
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