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B.Sc. I Year Chemistry Syllabus

CBCS Annual Pattern

From Academic Year 2021-2022

Paper 11
e ; Part A Introduction i
Program- Class- B.Sc. Year- First Session: 2021-2022
CERTIFICATE
Subject - Chemistry

Course Code S1-CHEM2T
Course Title Analytical Chemistry (Paper II)
Course Type Core Course
Pre-requisite (if | To study this course students must have had the subject Chemistry
any) in class +2 or equivalent.
Course Learning | By the end of this course students will learn the following aspects
Outcomes of Chemistry:
(CLO)

1. Basic concepts of Mathematics for Chemists.

2. Fundamentals of analytical chemistry and steps involved in

analysis.

3. Basic knowledge of Computer for chemists.

4. Basic Concepts of Chemical equilibrium.

5. Principles of Chromatography and chromatographic

techniques.

6. Various techniques of Spectroscopic Analysis.
Credit Value 4 il
Total Marks Maximum Marks: CCIL:-25. Minimum Passing Marks: 33

University Exam (UE)- 75
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Part B- Content of the course

Total No. of Lectures-Tutorials-Practical (In hours per week):

L-T-P: 90-0-30 =
Unit | Topic No. of T
lectures
1 Mathematics for Chemists 10
Straight line equation, Logarithmic relations, curve sketching, linear
graphs & calculation of slopes. Differentiation, differentiation of
functions like ke e'.x". sinx, logx, maxima & minima,partial
differentiation. Integration of some useful relevant functions.
Keywords/Tags: Linear graphs, Logarithmic Relation, Differentiation,
Integration e o
2 Basic Analytical Chemistry: Introduction to Analytical Chemistry and | 10
its interdisciplinary nature. Concept of sampling. Importance of
accuracy. precision and sources of error in analytical measurements.
Presentation of experimental data and results. from the point of view of
significant figures. statistical terms: mean, mean deviation, median,
standard deviation, Numerical Problems.
Calculations used in Analytical Chemistry
Some Important units of measurements- SI Units, distinction between
mass and weight, mole, milli mole and Numerical Problems.
Solution and their concentrations-Concept of Molarity, molality and
normality. Expressing the concentration in parts per million (ppm). parts
per billion (ppb), Numerical Problems.
Chemical Stoichiometry- Empirical and Molecular Formulas,
Stoichiometric Calculations, Numerical Problems.
Keywords/Tags: Accuracy, Precision, SI units, Units of Concentration,
Chemical stoichiomelry.
3 Computer for Chemists 10
Introduction to computer, Introduction to operating systems like -DOS.
Windows, Linux and Ubuntu.
Use of computer programs
Running of standard programs & packages such as MS-word, MS-excel.
PowerPoint, Execution of linear regression x-y Plot. Use of softwares
for drawing structures and molecular formulae.
Keywords/Tags: Operating Systems, MS-word, MS-excel, PowerPoint.
4 Chemical Equilibrium: Equilibrium constant and free energy, concept 10
of chemical potential, Thermodynamic derivation of law of chemical
equilibrium. Temperature dependence of equilibrium constant; Van’t
Hoff reaction isochore. Van't Hoff reaction isotherm. Le-Chatelier’s
principle and its applications.
Keywords/Tags: Chemical Equilibrium, Equilibrium constant, Free
Energy, Chemical Potential
5 | Chromatography 10
Introduction., Principle and Classification. Mechanism of separation:
adsorption, partition & ion-exchange. |
Development of chromatograms: frontal. elution and displacement ‘
methods. ;




Paper Chromatography. ( ascending, deécéhmg and circular). Thin Layer ‘
Chromatography (TLC) and Column Chromatography (CC), Gas
Chromatography (GC) and High Pressure Liquid Chromatography
(HPLC), types of column and column selection, applications,
limitations.
Principle and Applications of :

e Flash chromatography.

e lon-exchange chromatography and

e Chiral chromatography.

Adsorption

Lz

Keywords/Tags Chromatogram, Jon Exchange, Column Selection,
10

Spectral techniques of analysis

Basics of absorption spectroscopy: Electromagnetic radiation, )
Spectral ~ range.Absorbance. Absorptivity, ~Molar Absorptivity.
Fundamental Laws of Absorption, Lambert-Beer Law and its
limitations.

Constitution & working of photometer, spectrometer, colorimeter.

Ultraviolet (UV) absorption spectroscopy-

Presentation and analysis of UV spectra, Types of electronic transitions,
Effect of conjugation. Concept of chromophore and auxochrome.
Bathochromic. hypsochromic, Hyperchromic and hypochromic shifts.
UV spectra of conjugated polyenes and enones.

Infra-red (IR) absorption spectroscopy-

Molecular vibrations, Hooke’s law. selection rules, intensity and \
position of IR bands, Measurement of IR spectrum, finger print region,
characteristic absorption of various functional groups and interpretation

of IR spectra of simple organic compounds.

Keywords/Tags : Hypsochromic, Hypochromic, Absorption, Spectrum L -

. - Part C -Learning resources 4
Text Books, Reference Books, Other Resources
Text Books
1. Gaur, S.. Computer for Chemists, Neel Kamal Prakashan, 2017
2. Khopkar, S.M. Basic Concepts of Analytical Chemistry. New Age, International
Publisher, 2009
3. Kaur H, Analytical Chemistry, PragatiPrakashan (2008)
4. Gupta, Alka L.,Analytical Chemistry, PragatiPrakashan (2020)
5. Bahl, A. &Bahl, B.S. Advanced Organic Chemistry, S. Chand, 2010.
6. Kaur H, Instrumental Methods of Chemical Analysis, PragatiPrakashan, 2018 |
7 Sharma B.K.., Chromatography. Krishna Prakashan, 2019. \
8 Sharma Y.R.. Elementary Organic Spectroscopy. S Chand, 2013 |
9. Singh, DR, Saxena, G., Singh, B.. Inorganic Chemicals, Shivlal Aggarwal & '[
Company, Agra |
10. Srivastava, S. S., Gehlot, A. S.. Chemistry, Ratan Prakashan Temple, Indore \
11. Soni, PL, Organic Chemistry, Sultan Chand and Sons, Delhi

ST
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F 12. Singh, R.K. P., Modern Chemistry, Sahitya Bhavan, Agra
13. Agnihotri, PK, Sahu, D
14. P., Pillai, A., Sahu, M., Yugbodh Chemistry. Yugbodh Publications, Raipur

Reference Books:

1. Mitra Surbhi, Handbook of Computer Science & 1T, Arihant, 2018
Harris, D. C. Quantitative Chemical Analysis. 6th Ed., Freeman (2007)

York, 2004.
4. Barrow, G.M. Physical Chemistry. Tata McGraw-Hill (2007)
Atkins® Physical Chemistry, 10" Edition, Oxford University Press, 2014

g\m

ISBN: 9789386633347, 9386633345: Edition: IV. 2017

Atkins, P.W. & Paula, J. Physical Chemistry, Oxford Press, 2006.
Finar, L.L. Organic Chemistry (Vol. 1 & 1), E.L.B.S.

_ Morrison, R.T. & Boyd, R.N. Organic Chemistry, Pearson, 2010.
0. Banwell, Molecular Spectroscopy, 2017.

1

— =10 %0 N

2014

2009.

Gurtu J.N, Gurtu A.. Advanced Physical Chemistry, PragatiPrakashan, Meerut.

_Silverstien Robert, Spectrometric ldentification of Organic Compounds,

3. Christian, Gary D; Analytical Chemistry. 6th Ed. John Wiley & Sons, New

Wiley,

12. Dyer J.R.. Applications of Absorption Spectroscopy of Organic Compounds.

Suggested equivalent online courses:
MOOC : https://www.edx.org/course/basic—analylica]-chemistry

NPTEL: https://nptel .ac.in/courses/104/105/ 104105084/
Web sources

1. http://www.freebookcemre.net/Chemislry/Analytical-Chemistry-Books.html

2 https://www.springer.com/ journal/216

|
S

Part D-Assessment and Evaluation

Total
Elaboration: AssessmentTheory

Suggested Continuous Evaluation Methods: Continuous Internal Evalution Marks
Shall be Based on Allotted Assignment and Class Tests.The marks shall be as \
follows: J
Assessment and presentation of assignment 04
Class Test-I (Objective Questions) 04
Class Test-1I (Descriptive Questions) |04
Class Test-I (Objective Questions) 04
Class Test-I1 (Descriptive Questions) -5 04
Overall performance throughout the Year (includes Attendance Behaviour 05 |
Discipline Participation in Different Activities) o

Theory Paper

External Assessment B _

| Grand Total
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PRACTICAL 25
Year- First Session: 2021-2022

Program- Class- B.Sc.

CERTIFICATE

Subject —Chemistry
ﬁ Course Code ] S1-CHEM2P

Course Title | Analytical Processes and Techniques C Parev-11.) 2

9 | Course Type Core Course 5

i e DSV URI. (v - M B L
3 | Course Learning By the end of this course students will learn the following
Outcomes (CLO) | aspects of Laboratory exercises in Chemistry:

1. Concepts and analytical methods in Chemistry.

. Preparation of solutions of different concentrations.

|

_ Identification of Organic compounds by chromatographic \
techniques.

2.
3. Standardization of the solution. l
4

5. Analysis by Spectral Techniques.

e SR e BES e S

4 | Credit Value 2
Total Marks Maximum Marks: Minimum Passing Marks: 33 1

University Exam (UE)-75. ll
eopas . 1

-

External Assessment
Experiments to be performed in laborato
1| Basic analytical exercises

e Calibration of different weights and glassapparatus (measuring cylinder,
burette, pipette. volumetric flasks).

e Preparation of solutions of different molarity/normality by weighing
and dilution.

1
2 | Quantitative Analysis i e RN e \ 20#.-J
e Titrimetric Analysis |

oStandardization of NaOH with Oxalic acid. |
oDetermination of carbonate and hydroxide present in mixture. |

oDeterminationof carbonate and bicarbonate present in a mixture.
oDeterminationof free alkali present in different soaps/detergents.




Quantitative Analysis by Colorimetry

Keywords/Tags: Analytical, ~ Authentication, Molarity / Normality,
Standardization, Colorimelry, Qualitative Analysis

Verification of Lambert-Beer Law

Determination of concentration of coloured compounds (e.
KMDO4

g CUSO.L

Systematic identification of organic compound by qualitative analysis.
Chromatography:

Identification by determination of the Ryvalues of the given organic/
inorganic compounds by paper / thin layer chromatography.

Part C -Learning resources

Text Books, Reference Books, Other Resources

(8]

E}\

Suggestive digital platforms web links:

References:

Skoog. D.A. and Leary. 7.J.: Instrumental Methods of Analysis,
Saunders College Publications, New York. 1992

Vogel's textbook of quantitative chemical analysis, 7th edition.
Goswami A.K., Mehta Anita, Khanam Rehana. ORS., UGC Practical
Chemistry VOL. L, PragatiPrakashan, 2015.

Goyal Sudha. B.Sc. Chemistry Practical, Krishna Publication, 2017.
Tandon, M.N., Unified RasayanVigyan, Shivlal Agarwal & Company.,
2018

1. https:/’/www.voutube.com/watch‘?v:OAlmRDzuThS
: http:liamrita.o!abs,edu.in/’?sub=73&brch=8&sim=133&cnt
=1
http://chemcollective.orq/vlabs
http://mas-iiith.vlabs.ac.in/exgé/Ouiz.html
httos://chem.libretexts.org/Ancillarv Materials/Laboratory EX
periments/Wet Lab Experiments/General Chemistry_Labs/On
line Chemistry_Lab Manual/Chem_9 Experiments/02%3A P
aper Chromatography_of, Gel Ink Pens_(Experiment)
https:/:’edu.rsc.org/experiments/leaf-chromatographv/389.article
T https://edu.rsc.org/experiments/chromatography—of—
sweets/455.article
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8. http://swe.mi

t.edu/outreachf\u'irtual resources/paper_chromatog

raphy.pdf

9. http:// www.chem.latech.edul~deddv/ chem104/1 04Standard.ht

m

10. Etps::’/mww.chem.purdue.edu/courses/chm224/Miscellaneous/

Model report Expt2-revised 2009.pdf

Experiment%ZOB.pdf

11. https://www.webpages.uidaho.cduf ifcheng/C hem%

20253/labs/

2. http://facultv.ccbcmd.edu/~cvau,f122%2007%20Acid-

base%ZOtitration"/cQOAUG%2020 13.pdf

13. https:// labbalances.net/blogs/blog/ guide—to-calibration-weights

14. https://can.hubspot.net/hubf5/2203666/Beamex White Papers

/ Beamex"/o20White°/o20Papcr%20-

%20Weighing%ZOscale%20calibration%ZOENG.pdf‘? hssc=1

07807261.6.1518193235316& hste=107807261.e215aeabed7

779¢95a49b7830c0f9aad. 151 6987215921.1518111962556.151

8193235316.17& hsfp=21 02249448&hsCt

aTracking=8918cf

fa-b755-4f72-b4b1-24c1fa8dl 26d%7C12eb2e31-

4b62-43¢eb-

baf0-2da2a5d102b6

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

)
|

)

Internal Assessment Marks External Ma %
Assessment rks |

J}

Class Interaction on- 10 Viva Voce on 15 \
Practical |

e Common glassware and lab wares for solution ‘l
preparation and analysis. \

e Numerical problems related to solution preparation. l‘

e Any other discussion. i

1

|

Note: description (o be written in practical record. '\
NN, PP |

Attendance 5 Practical Reeord 10 ‘l
File B

Assignments (Charts/ Model Seminar / Rural Service/ 10 Table work / 50 \
Technology Dissemination/ Report of Excursion/ Lab Experiments |‘
Visits/ Survey / Industrial visit) J
TOTAL 25 75 |
i

I (-




