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P1 ogram: Dlplom‘l Class: B. Sc. | Year: Second | Session: 2022-2023
Subject: Chemistry
1 | Course Code S2-CHEM2T
2 | Course Title _ Transition Elements, Chemi-energetics, Phase Ethbua
(Paper 2) "

3 | Course Type (Core - Core Course
Course/Elective/Generic -
Elective/Vocational/.....) Lo e

4 | Pre-requisite (if any) To study this course the students must have h'ld the subject

Chemistry in 12th Class ;- :
or “*‘n, v
: Subject Chemistry in Ceruﬁc'tte COUISC of B. Sc.

5 | Course Learning By the end of this course: students will learn the following

outcomes (CLO) aspects of Chelgigt@'f?

° Int1oduct01%3\/~1c}§~a about Traditional Indian Chemistry

J Chemlstlyof - d2& f-block Elements, Basic Concepts of
C001 dmatlon Chemistry.

( B

\
° \Steleochemlstly of Transition Metal Complexes.

o % Laws of Thermodynamics.

Wy

.| Concept of Phase Equilibrium with reference to Solid
Solution, L1quld -Liquid Mixtures, Partially Miscible
Liquids.

¢ Basic Concepts of Electrochemistry.

¢ | Credit.Valie ® | 4 (Theory)

T0tzil"‘{l%{["ﬁ1:1‘c§”5~ Max. Marks: 100 . Min. Passing

30 CCE +70 UE M'uks 33

“Pa Contentiofifhe Conrses

of Lectures-Tutorials-Practical (in hours per week): 2 hours pe1v week (L T P 2- 0 0)

Total No:

“Total No. of Lectures: 60
Unit Topics » No. of

. | Lectures
1 Knowledge Tradition of Indian Chemistry 2

Ancient Indian chemists and their works: Nagarjuna, Vagbhata,
Govindacharya, Yashodhara, Ramchandra, Somadeva, etc.
Introductory idea about rasas

Main rasa; Maharas, Uparas, Common ras, Ratna, dhatu, poison, alkali,
acid, salt, lauhabhasma.

Maharas: Abram, Valklant Bhasik, Vimala, Shilajatu, Sasak, Chapala,

G-




Rasak.

Uparas: Gandhak, Garik, Kashis, Suvari, Lalak, Manah, Shila, Anjana,
Kanlkushtha.

Common Rasa: Koyla, Gauripashan, Navasara, Varataka, Agnijar,
Lajavarta, Giri Sindoor, Hingul, Murdad Shrangakam.

Chemistry of d- & f-block elements _

1. Chemistry of Transition elements: First, Second and Third
Transition series

General group trends with special reference to- Electronic Configuration,

Coordination Geometry, Colour, Variable Valency, Spectral, Magnetic and

Catalytic Properties, Ability to form Complexes. )

2. Chemistry of Inner Transition elements: Lanthanides and Actinides

General group trends with special reference to Electronic Conﬁgu}:a't\i()n;

Oxidation States, Colour, Spectral and Magnetic Properties. Lanthanide

Contraction. PN

Separation of Lanthanides (Ion-exchange method only). |

3. Transuranic elements: General Introduction.

Keywords/Tags: Knowledge Tradition of Indiat Chen Stiy, Transition
elements, Spectral Properties, Magnetic Properties;” Catalytic Properties,
Lanthanide Contraction.

10

Coordination Chemistry o <

1. Structures, Stereochemistry and Metal*Ligand Bonding in
Transition Metal Complexes o 5 % ™

Werner theory for complexes. ];1€Ct;f8r§\€§i11tqg’pretation by Sidwik.

Valence Bond Theory (VBI)- \Pblsﬁixla‘te's‘éﬁd applications for Tetrahedral,
Square planar and Octahedral’complexes. Limitations of VBT.

. féf“{"@x >
Crystal Field Theory (CET): Postulates and application: Crystal field

Nyt

splitting of d-orbi,ta}‘s?:’%_‘ Cr%fél field stabilisation energy (CFSE) in
Tetrahedral, Square lagﬁr.?'and Octahedral complexes, CFSE of weak and
strong fields. liaéﬁbl's\aﬁféctillg the crystal field parameters.

Measurement. of 10 Dq (Ap) and factors affecting its magnitude.
C01npa§§§ﬁ'<%70fz, octahedral and tetrahedral coordination. Tetragonal
distortions from octahedral geometry. Jahn-Teller theorem. Square planar
g@gﬁﬁiétgi%Limitations of CFT.

BN ’Iz\;‘ L ) '
| Qualitdtive aspect of Ligand field and Molecular Orbital (MO) Theory.

e 'Spé‘cﬁﬁ‘ochemical and Nephélauxetic series.

“: I Coordination number, coordination geometries of metal ions, types of

ligands.

2. Isomerism in coordination compounds:

Structural isomerism- lonization, Linkage, Coordination-Ligand
Isomerism.

Stereo isomerism: A

Geometrical isomerism: Square planar metal complexes of type-[MA2B2],
[MA2BC], [M(AB)2], [MABCD]. Octahedral metal complexes of type-
[MA4B,], [M(AA),B2), [MA3Bs]. :

Optical isomerism: Tetrahedral complexes of type- [MABCD]. Octahedral
complexes of type- IM(AA),Ba], [M(AA)].
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Keywords/Tags: Stereochemistry of complexes, VBT, CFT, CFSE.
Thermodynamics 12
1. First law of Thermodynamics
Concept of heat (Q), work (W), internal energy (U), Statement of first law,
‘Bnthalpy (H), Relation between heat capacities.
Calculations of Q, W, AU and AH under isothermal and adiabatic
conditions for Reversible, Irreversible and Free (ideal and van der Waals)
expansions of gases. ' g
Joule Thomson effect and its theory, Inversion temperature. b
2. Second Law of Thermodynamics
Carnot cycle, Statement of the second law of thermodynamics. IS
Concept of Entropy, Calculation of entropy change ';forv_v‘_RcV\créible and
irreversible processes, Concept of residual entropy,: T T
Free Energy Functions: Gibbs and Helmbholtz enetgy:-Variation of entropy
(S), Gibbs free energy (G), work function (A) with temperature (T),
volume (V) & pressure (P). Free energy ch&gnge.t\and spontaneity, Gibbs-
Helmholtz equation.
4. Third Law of Thermodynamics %, % ° .
Nernst heat theorem and its “‘signiﬁggp&, Statement of third law,
Calculation of absolute entropy of substance? ,
Keywords/Tags: Thermodj}qui?f‘s,ﬁ_ Laws of Thermodynamics, Carnot
cycle, Enthalpy, Free Energy.s,
Electrochemistry . . & 0 12
1. Electrical Conduction; Conduction in metals and in electrolyte
solutions. Specific, equivalent, and molar conductivity. Measurement of
equivalentgggﬁq&ctfﬁlce. Effect of dilution on conductivity. Migration of
ions. Kohlrausch law and its applications.
2, \Veq]{\_{f{gﬁd‘étr011g electrolytes: Theory of strong electrolytes, Debye-
H}}ClﬁgﬁOgSager (DHO) theory and equation.
3. 'Ifi"f':ifnws"i)‘ort numbers: Determination of transport numbers by Hittorf
“method and Moving boundary method. _ ‘
e ;"Eféctx'dcle reactions: Nernst equation, Derivation of equation for single
. ielectrode potential.
‘| 5. Electrodes: Reference electrodes, Standard hydrogen electrode,
‘| Quinhydrone electrode, Glass electrode, Calomel electrode.
6. Standard electrode potential, Electrochemical series and its applications.
7 Electrochemical cells: Nernst equation, calculation of e.m.f. of cell.
Keywords/Tags: Electrical transport, Conduction, DHO theory, Transport
numbers, Nernst equation, Electrodes, Electrochemical series.
Phase equilibrium. 12
1. Concept of phases. Components and degrees of freedom.
Thermodynamic derivation of Gibbs Phase Rule for reactive and
nonreactive systems.

G-




2. Clausius-Clapeyron equation and its applications o Solid-Liquid,
Liquid-Vapour and Solid-Vapour equilibria.

3. Phase diagram for one component systems with applications-Water and
Sulphur. Phase diagrams for systems of solid-liquid equilibria
involving-Eutectic, Congruent and Incongruent melting points. Water
and Sulfur system, Ag-Pb and Mg-Zn system, NaCl-H,O system.

4. Binary solutions: Raoult’s Law, Ideal and Non-ideal or Azeotropic
mixtures, Immiscible liquids, Steam distillation.

Keywords/Tags: Phase equilibrium, Gibbs Phase Rule, Clausius-

Clapeyron equation, Raoult’s Law .
T 7 TRIpart C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
Text Books:

1. Bariyar, A. and Goyal, S., B.Sc. Chemistry Combined, (In Hindi) Krishna Educational
Publishers Year: 2019. L

2. Lee, ].D., Concise Inorganic Chemistry, Wiley, 2008, Fifth Edition.

3. Kalia, K.C., Puri, B.R., Sharma, L.R., Principles of Inorganic Chemistry, Vishal Publishing
Co. 2020. . g o

4, Sodhi, G. S., Textbook of Inorganic Cheni’;stfy,\g ivda'Books Private Limited, New Delhi,
2013, e TRoR

5. Singh, J., Singh, J. and Anandavardhan, S:*A-T:ogical Approach to Modern Inorganic
Chemistry, Anu Books, 2019. . “i.0 =+

6. Gopalan, R., and Ramalingam,“;}\{;? Congise Coordination Chemistry, Vikas Publishing
House Pvt, Ltd., New Delhi, 2005.:1% edition.

7. Madan, R. L., Chemistry,for degree students, B.Sc. II year, S. Chand & Company Ltd.,
New Delhi, 2011, e

8. Prakash, S., Tuli, G, D Basu, S. K., and Madan, R. D., Advanced Inorganic Chemistry,
Vol. I, S. Chand & Company Ltd., New Delhi, 2007. 19'" edition.

9. Malik, W. U.,‘Tﬁ_li’,‘G.«D‘., and Madan, R. D., Selected Topics in Inorganic Chemistry, S.
Chand & Company Ltd., Delhi, 2014. ,

10. Puri, B. Ry, 'P\atxhginia, M.S., Sharma, L. R., Principles of Physical Chemistry. Vishal
Publishing Co. 2020.

11. Gurty, J. N, Gurtu A., Advanced Physical Chemistry, Pragati Prakashan, Meerut, 2017,
Edition: IV,

12. Day, M.C. and Selbin, J., Theoretical Inorganic Chemistry, ACS Publications 1962.

13. Atkins’ Physical Chemistry, 10" Edition, Oxford University Press, 2014.

14. Levine, L. N., Physical Chemistry, 6th Ed, Mcgraw Hill Education, 2011.

15. McQuarrie, A., Simon, J. D., Physical Chemistry: A Molecular Approach, st Ed,
University Science Books, California (1997).

16. Books published by M.P. Hindi Granth Academy, Bhopal.

Reference Books:

1. Huheey, J.E., Keiter, E.A., Keiter, R.L. & Medhi, O.K., Inorganic Chemistry: Principles of
Structure and Reactivity, Pearson Education India, 2006. '
2. Douglas, B.E., McDaniel, D.H. & Alexander, J.J., Concepts and Models in Inorganic
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Chemistry, John Wiley & Sons, 1994.
Barrow, G.M., Physical Chemistry, Tata McGraw-Hill, 2007.

(O3]

4. Miessler, G.L., Fischer, P.J., and Tarr, D.A., Inorganic Chemistry, 5" edition, Pearson,

2014.

5. Weller, M., Overton, T, Rourke, J., Armstrong, F., Inorganic Chemistry: Seventh

International Edition, Oxford, 2018.
6. Glasstone, S., Textbook of Physical Chemistry, Macmillan, 1951.

2. Suggestive digital platforms web links

(all URLs accessed in April 2022)

1, https://www.ﬂcit.unizg.hr/ download/repository/PDF chemistry of transition eleme

nt.pdf
2. http://www.t.soka.ac.in/chem/iwanami/inorg/liNO ch6.pdf

3. https://fns.uniba.sk/i“ﬂeadmin/prif/chem/kag/Bakalar/vch noga/GEN INORG CHE

>

M15.pdf

4, http://www.savitapaH.com/Transiti0nMetals/Notes/Tfyansition0/6'2/0Metal‘%,ZOChemist

rv.pdf :
5, https:/lwww.chem.tamu.edu/rgroup/marcetta/chemlO4/lectures/l04—l—w02.pdf
6. https://www.unf.edu/~n1ichael.lufaso/che1n2046/2046clxapter19.pdf

7. https://users.encs.concordia.ca/~tmg/imaaes/9/94/Mats Hiiert Phase quilibria and ¢

hermodynamics.pdf T g

8. https://ocw.mit.edu/courses/materials-scieviicefﬁnd—engineering/S-O‘)l.sc~intrnduction—

to-solid~state-chemistrv-fal]-ZO10/svll%1b1‘15[MIT3 091SCF09 alnl0.pdf
9, httns://www.chem.uci.edu/~laivir’x/2.63%206.15?1f
10. htt;)s://wikieducator.orsz/ima?:es/c/é()/ﬂi"ase Equilibrium.pdf
11. https://www.uou.ac.in/sites/def:iult/files/slm/ BSCCH-20Lpdf
12. https://devwani.org/ﬁ@/l8935({1153”?-%@
13. https://www,bhartivadhiirohaf.boxn/n:rﬂ'efm—wm-zﬁr—aﬁ-ui/

14. https://www.amaruiaiaﬁébni/‘columns/blog/chemistrv-in-ancient-india-know-about-

chemist~nagariuna—and'—‘his-work-about—ras—ratnakar—aur-rasendramzmgal?paaeld=2

15. http://vaigzvanik’-bhérs’xf.blogspot.com/ZO10/06/blou-post 5628.html
10. https://www».pgur’us(com/chemistrv—ancient—india/
17. https://bhariitdié‘coverv.m‘g/india/mra? femftgsc.tab=0
18. https:/ﬂxi.ivikipedia.org/wiki/mm R W staE
19. htt‘ps://hi.wikipcdia.org/wiki/%mér"ﬁr WA & shagd
20, httri :7/\‘ifxmv.nmhindiszranthacademv.orgl

E-Books

1. httn://.‘r‘acultv,washington.edu/gdrobnv/vS-screeu.pdf

2. https://www.fulviofrisone.com/attachments/arﬁcle/402/Chemical%2()'!‘hermodvnmnic

% 200f%20Materials.pdf
3. https://www?:.nd.eduﬂowvers/ame.2023llplanckdover.pdf

Suggested equivalent online courses:
1. https://onlinecourses.uptel.ac.in/noch cy31/preview
2. https://0nlinecourses.swavamZ.ac.in/cech mal6/preview
3. https://wvm'.dasscentral.c0m/course/phvsicalchemistrv~l456

Ce




4, https://www.elasscentral.com/course/coursera—generai-chemistrv—conccpt—
development-and-application-388S5

5. httns://www.classcentral.com/course/swavam—thermodvnamics-lSO14 ‘

6 httns://www.classcentral.com/course/swavam-concepts-of-thennodvnamics-l3015

7. https://www.classcentral.com/course/swavam-advanced—chemical-thermodvnamics—
and-kinetics-17504 ‘

8. https://www.classcentra].com/course/swavam-advaucec’l~thermodvnamics~175()7

9. htt‘ps://www.classcentral.com/course/swavam-chemica1—principles—ii~1291 1

10. https://www.classcentral.com/course/swavam-coordination-chemistrv—13964

11. https://www.classcentral.com/course/swavam—co—ordination-chemistrv-chemistrv-nf—
transition-elements-19821

12. https://www.classcentraI.com/course/swavam—phase-equilibrium-thermodvnumics-
14231 ,

13. https:llocw.mit.edu/high-schoo}/chemistrv/exam—n1'ep/reactions/reaétion-»
tvpes/electrochemical-cells—and-batteries/ &

“Anyiother comments/suggestion:

T Part DiAssessment andiEvaliation . . &
Suggested Continuous Evaluation Methods: F

Maximum Marks : 100 o
Continuous Comprehensive Evaluation (CCE): 30-marks

:University Exam (UE) 70 marks

Internal Assessment : Class Test Assi’éhﬁeqt‘/Presentation

Continuous Comprehensive T e . Total 30
Evaluation (CCE): 30 P

External Asscssment : Section(A) i Objective Type Questions

University Exam Section: 70 Seqtiorjf(Ij) : Short Questions Total 70
Time : 03.00 Hours |.Section (C) : Long Questions

gl TTI

o ——— e - Fara | 7 202223

IELRHCIRE R

1 | qroTes &1 Fie S2-CHEM2T

2 | arrw @ ofTeE ST e, -3 oy, STereelT €77 (17 7 2)
3 | OTETsRT T TERI ¢ (FIX R YTSThHA
FrE/ g/

T o/ reRr/..)

4 | qato=T (Prerequisite) = TSR T S A % forq R % o wer +2
(af ATE 7 qeeRe B AT 29 T ARy
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30 CCE +70 UE ’
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2, WW@%WW:%&W@@W-
yorg Tesf T STATRE YE T | AAATES €A
AATI T TG (hI sra-fafaa fafa)

3, TregRTiae e T Ty |

T f6g (& F)/&T:  Knowledge Tradition of Indian Chemisiry,
Transition elements, Spectral Properties, Magnetic Properties, Catalytic
Properties, Lanthanide Contraction.

FEIRF T, GAATEE GFAT)

SR RGIDEACEIE]
1Wm@a@‘rﬁmmmmﬁﬁ@mm
%@ﬁ%%@aﬁ?mlﬁﬁﬁ?ﬁmw@mmﬂmw |

Frgra 1 iy o
fireeer &7 Rrata (Freedt whies 2Tl -

BRI AR RERIRE

depert o e & FWW;}W?(CFSE) | zder T waw &Y F CFSE
IODq(Ao)EﬁTW\@WWWﬂT\%ﬂEﬁTﬁWWI
Treishy it | m—mmlmﬁﬁsﬁwﬁﬁrwﬁmzﬁ
Srite fr frgie T sfies e (MO) Rigia % oers e |
ST Td AatRied Jaer |

7. g AT § FHTEIEAT:

TR A TeraaaT- S e, o, Treaa-foriie aHTageEdr |
R ST (ERET SrEa A T )

ST TeTeEET: aF GHaH T arg §F - [MA;B), [MA,BC],
[M(AB),], [MABCD]. |

TR G - [MA,B,], [M(AA),B,), [MA;B3]

e GHTEEAT: Ggehad gge- [MABCD]. ATFART HFd-
[M(AA),B,], IM(AA)].
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ar &g Gai gS)/&T: Stereochemistry of complexes, (AT e &1 =aw
gragaar), VBT, CFT, CFSE.

EAIIGED 12
1, SSATTTERT &7 o s

ST Bt SEET (Q), W (W), HdieE et (U), worw e @
afereper, TesedY (H), Seaman e & 1= GEEl
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WWWW@WW,WWI
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wmmﬁ:ﬁwﬁmwﬁywm,ww)@m
(P)EBHTQIWEFF(S),WWW(G);ﬁﬁ"ﬂﬂﬁW(A)ﬂqﬁ?ﬁTfl
T el iEdd TF @ Sl?{ﬁﬂ’fﬁm-(‘s:ponrtaneity)\ Reg-geagieca
4. R e R

g &g (& Elé)/i'ﬂ' n Theﬁnodynmnigs, Laws of Thermodynamics, Carnot
cycle, Enthalpy, Free Energy.
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Rrepe T 12
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ERERIN |
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6.%@%@3%@,%@%%@%@\
7. SRR T AAEE THIH, o7 3 E.TH.TH. T TOATI

T &g (& gS)/&T. Electrical transport, Conduction, DHO theory,
Transport numbers, Nernst equation, Electrodes, Electrochemical series.

5 e e 12
1. Wmﬁmm,wwmﬁﬁ,mqﬁaw
ﬁmaﬁﬂﬁﬁ%mﬁwmmﬁwﬁwﬁ?ﬁﬁamﬁu
Forq e g | .

3. UFH-HCh 4 6 (oI Traed g T AIT - S T T | -
ST TR T ST T qehL I, Ag-Pb wd Mg-Zn @, NaCl-
H,0 d | -

4. Ry e e T e, o, e et el
Rysofier 3, ST 3, TS AT |

] ﬁg (Y qS)[ET: Phase. ecjitil{priu:l;n,.:Gil");:bs Phase Rule, Clausius-
Clapeyron equation, Raoultis Law~.

(e 759, 755 T et T ]I T @HIFR T, TS HT
7%2777—/) B s 2

o L T, - ST R e T
STer TR T e A/ ST TS AT
1.

TR, T T T, T i ey, PR pargs, (T H) FO R EERICIRE
T4: 2019,

2. Lee, ].D., Concise Inorganic Chemistry, Wiley, 2008, Fifth Edition.

Kalia, K.C., Puri, B.R,, Sharma, L.R., Principles of Inorganic Chemistry, Vishal

Publishing Co. 2020.

4. Sodhi, G. S., Textbook of Inorganic Chemistry, Viva Books Private Limited, New:
Delhi, 2013. '

5. Singh, J., Singh, J. and Anandavardhan, S., A Logical Approach to Modern Inorganic
Chemistry, Anu Books, 2019.

6. Gopalan, R., and Ramalingam, V., Concise Coordination Chemistry, Vikas Publishing
House Pvt. Ltd., New Delhi, 2005. 1% edition.

7. Madan, R. L., Chemistry for degree students, B.Sc. Il year, S. Chand & Company Ltd.,
New Delhi, 2011.

L 8. Prakash, S., Tuli, G. D., Basu, S. K., and Madan, R. D., Advanced Inorganic Chemistry, |

W
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9.

10.
11.
12.
13.

14.
15.

16.

Vol. 1L, S. Chand & Company Ltd., New Delhi, 2007. 19" edition.

Malik, W. U., Tuli, G: D,, and Madan, R. D., Selected Topics in Inorganic Chemistry, S.
Chand & Company Ltd., Delhi, 2014.

Puri, B. R., Pathania, M.S., Sharma, L. R., Principles of Physical Chemistry. V ishal
Publishing Co. 2020.

Gurtu, J. N., Gurtu A., Advanced Physical Chemistry, Pragati Prakashan, Meerut, 2017,
Edition: IV.

Day, M.C. and Selbin, J., Theoretical Inorganic Chemistry, ACS Publications 1962.
Atkins’ Physical Chemistry, 10" Edition, Oxford University Press, 2014.

Levine, L N., Physical Chemistry, 6th Ed, Mcgraw Hill Education, 2011,

McQuarrie, A., Simon, J. D., Physical Chemistry: A Molecular Approach, 1st Ed,
University Science Books, California (1997).

e wer T T SRR, AT g o & e eRTTRIT .

grasl Teaa

1.

W

6.

Huheey, J.E., Keiter, E.A., Keiter, R.L. & Medhi, O.K., Inorganic Chemistry: Principles
of Structure and Reactivity, Pearson Education India, 2006.
Douglas, B.E., McDaniel, D.H. & Alexander, 7.J., Concepts and Modcls in Inorganic
Chemistry, John Wiley & Sons, 1994, : :
Barrow, G.M., Physical Chemistry, Tata McGraw-Hill, 2007.
Miessler, G.L., Fischer, P.J., and Tarr; D:A:, Inorganic Chemistry, 5™ edition, Pearson,
2014, P
Weller, M., Overton, T., Rourke, J., Armstrong, F., Inorganic Chemistry: Seventh
International Edition, Oxford, 2018.

ical Chemistry, Macmillan, 1951

Glasstone, S., Textbook of Phys

2.%&@?%&%%%@%! L

(all URLs accessed in April 2022)

1.

https://www.fkit.ut‘xizsz.hr/ download/repository/PD¥ chemistry of transition ele
ment.pdf

ht‘tp://www.t.sbka.ac.ip/chem/iwanami/inorg/INO ch6.pdf
httnsi//fns’.ﬁniba.sk/fileadmin/m'if/chem/kag/Bakalar/vch noga/GEN_INORG CH

EM15.pdf

9.

10.
11.
12,

L 13.

http://www.savitupall.com/TransitionMetals/N otes/Transition %20 AMetal%20Chem

istry.pdf

ht‘ms://www.chem.tamu.edu/rgroup/marcetta/chcm 104/lectures/1 04-1-w02.pdf
https://www.unf.edu/~michael.lui’aso/chexn2046/2046chanter1 9.pdf
https://users.encs.concordia.ca/~tmg/inmges/‘)/‘)-’%/ﬁ‘iats Hijert Phase quilibria an
d thermodyvnamics.pdf

https:/locw.mit.edu/courses/materials-science-an d-engineering/3-091sc-
introduction—to—solid-state~chemistrv—fall—

2010/syllabus/MIT3 091SCF09 alnl0.pdf
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Syllabus of Practical Paper

O U part A Introduction

Program: Diploma

| Class: B. Sc.

| Year: Sccond | Session: 2022-23

Subject: Chemistry

1 Course Code S2-CHEM2P
2 | Course Title Metal Complex Preparation, Thermochemistry & Phase
cquilibria experiments (paper 1)
3 Course Type (Core
Course/Elective/Generic Core Course
Elective/Vocational/.....)
4 | Pre-requisite (if any) To study this course the students must have had the subject
Chemistry in 12th Class :
or
Subject Chemistry in Certificate Course of B. Sc.
5 | Course Learning outcomes By the end of this course students will learn the following
(CL.O) aspects of laboratory exercises of Chemistry:
o DPreparation of inorganic complexes.
o Use of calorimeter for thermochemistry experiments.
o Determination of enthalpy of various sysicms and
reactions.
° E’_}‘(périment's on phase equilibria.
o Construction of phase diagrams.
e -Study of reaction equilibrium.
6 Credit Value _ 2 (Practical)
7 | Total Marks .| Max. Marks: 30+70 | Min, Passing Marks:33

Part B- Content of the Course

Total No. of Practical (in 110111‘8_;[)e}f5)veel()! 02
L-T-P: 0-0-2 (Total Hours 30) . -

Section

Topics

No. of
Lectures

A

Preparation of Inorganic Complexes: 12

o Tectraammine copper (II) sulphate

o Copper (II)acetylacetonate complex

o Iron (II) acetylacetonate

o Tetraamminecarbonatocobalt (IIT) nitrate
o Potassium tri(oxalato)ferrate(1l)

o Nickel(Il) dimethylglyoximate

Thermochemistry

experiments-

(a) Determination of heat capacity of a ealorimeter using following

(i) Change of enthalpy data of a known system (method of back
calculation of heat capacity of calorimeter from known enthalpy of
solution of sulphuric acid or enthalpy of neutralization)
(i) Heat gained by cold water is equal to heat lost by hot water.

(b) Determination of enthalpy of following: \

24
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o Neutralization of hydrochloric acid with sodium hydroxide.

o Tonization of ethanoic acid.

o Hydration of salt.
(¢) Determination of enthalpy (endothermic and exothermic) of aqueous
solution of salts (KNOs, NHiCl).
(d) Determination of basicity of a diprotic acid by the thermochemical
method - Calculation of the enthalpy of neutralization of the first step in
terms of the changes of temperatures observed in the graph of temperature
versus time for different additions of a base.
(e) Study of the solubility of benzoic acid in water and determination of
enthalpy change (AH).

Phasc Equilibria: 20
a) Determination of critical solution temperature (CST), composition of
the phenol- water system at CST and to study the effect of impurities
of sodium chloride and succinic acid on it.
b) Construction of the phase diagram using cooling curves.or ignition
_tube method:
i.  Simple eutectic and
ii.  Congruently melting systems.
c) Distribution of acetic/ benzoic acid between water and cyclohexane.
d) Study of the equilibrium of following reactions by the distribution
method: PO

i I +1 () =1 (q), -
i Cu*(aq) + nNH; — Cu(NHH),™"

D

Purification/ separation of compounds by Fractional distillation/ Steam 04
distillation . ;

Any other experiment carried:out in the class.

Keywords/Tags: Inorganic Complexes, Heat Capacity, Enthalpy, Calorimeter, Critical Solution

Temperature, Fractional Distillation, Steam Distillation.

" “Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:,

1.

W

~No

Goswami A.K., Mehta, A., Khanam Rehana, O.R.S., UGC Practical Chemistry VOL. I,
Pragati Prakashan, 2015

- Goyal, S., B.Sc. Chemistry Practical, Krishna Publication, 2017,
Vogel, AL, A Textbook of Quantitative Inorganic Analysis, ELBS.
Khosla, B. D., Garg, V. C.,& Gulati, A., Senior Practical Physical Chemistry, R. Chand &
Co.: New Delhi (2011).
Ratnani, S., Agrawal, S., Mishra, S K. Practical Chemistry, McGraw Hill India, 2018, 1%
Edition.
Pandey, O.P., Bajpai, D.N., Giri, S., Practical Chemistry, B.Sc. 1,2 and 3 S, Chand, 2010.

ey, o, af, @, e @ e - (R =) (geifara argh), HETIA
Y tfer sreTaT, AT, 2021,

Reference Books:

1.

Gerasimchuk, N., Tyukhtenko, S., Inorganic Synthesis: A Manual for Laboratory
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Experiments, Cambridge Scholars Publishing, 2019.
2. Gopalan, R., Inorganic Chemistry for Undergraduates, Universitics Press, 2009.

E-Books

https://books.goqzle.co.in/books‘?id='lQQRECI anC&Drintscc-*—*-copvrith#vzoncnaoc&q&f:»1'alse

Suggestive digital platforms web links

httns://\'Iab.amrita.cdu/index.php‘?su

b=2&brch=190&sim=1352&cnt=1

httns://vlab.anu'ita.edu/index.php?su

b=2&brch=190&sim=1546&cnt=1

https://vlab.amrita.edu/index.nhp?sub=2&brch=1 91 &sim=340&cnt=1

3

4

5. http://www.chemguide.co.uk/phvsica]/phaseeqia/immiscih!e.html
6

7

http://wwwv.mphindigmnthacademv.o1'§11

Suggested equivalent online courses:

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment

Marks

.. External Assessment

Marks

Class Interaction /Quiz

Viva Voce on Practical

Attendance

Practical Record File

Assignments (Charts/ Model -

Seminar / Rural Service/
Technology Dissemination/
Report of Excursion/ Lab
Visits/ Survey / Industrial
visit) o

Table work / Experiments

TOTAL

30

70

Any remarks/ suggestions: Nil- =~ 7 -
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i, I(aq)+17(aq) — 1 (aq)
i Cu**(aq) + nNH; — Cu(NH; ),

eTTTY SEra/ ATST SEaT I AT T AR

g7 7 FRAT AT HTE T TA
o Ry (R A& g aw a5, FoaT gTRaT, e, SekiHieR, wildH EaaT ar,
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Inorganic Complexes, Heat Capacity, Enthalpy, Calorimeler, Critical Solution Temperature,
Fractional Distillation, Steam Distillation.
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