


 

SwamiRamanandTeerthMarathwadaUniversity,Nanded 

FacultyofScience 

B.Sc.I(First)Year; Semester-I(w.e.f.2024-25) 
AnalyticalChemistry;Paper- I 

GeneralConceptsofAnalyticalChemistry-I 

PaperCode–SACHCT1101 

Periods: 30 per semester; 02 per week Credit-2 

Unit-I 

ScopeandImportanceofAnalyticalChemistry: 8Periods 

Introduction to analytical chemistry, Role of analytical chemistry in sciences, 

Qualitative analysis, Quantitative analysis; major, minor and trace constituents. 

Quantitative methods of analysis- classification of analytical methods according to 

property, parameter measured, size of the sample with explanation. Steps in typical 

quantitative analysis. Typesof analysis complete analysis, partial analysis and assay 

of ingredients, the analytical chemist and analyst. 

Unit-II 

Preliminary Operations in Quantitative Analysis: 7 Periods 

Introduction, sampling: definitions, purpose of sampling, theory of sampling, types 

ofsampling, samplingofsolids,liquidsandgases.Preparationoflaboratorysamples: 

crushingand grinding of laboratorysamples andpreparationofsolutionofsample. 

Unit-III 

Mole Concept and Concentration Units: 10Periods 

MoleConcept,molecularweight,formulaweight,andequivalentweight.compounds 

forConcentration units: Molarity, Formality, Normality, Molality, Mole fraction, 

Percentbyweight,Percentbyvolume,Partsperthousand,Partspermillion,Partsper 

billion, pX, pH,pOH, pM, milliequivalents, Milli moles and Titer, Numerical. 

Unit-IV 

Introductionto Chromatographic Techniques: 05 Periods 

Introduction,generalprincipleofchromatography,classificationofchromatographic 

techniques.Principle,techniqueandapplicationsofpaper 

 
 

 

 

Objective(s) Tounderstandthescopeandimportanceofanalytical 

chemistry, acquire the knowledge about preliminary 

operationinquantitativeanalysis,moleconcept, 

concentration uni t s , a n d  Chromatography  



 compoundinchemicalanalysis. 

CourseOutcome(s) 

CO1 Understandthescopeandimportanceofanalytical chemistry 

CO2 Learnaboutthepreliminaryoperationcarriedoutin 

quantitativeanalysis. 

CO3 Learnaboutmoleconceptandconcentrationunit. 

CO4 Learnabouttheaspectandusesofchromatographyin 

chemical analysis 
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SwamiRamanandTeerthMarathwadaUniversity,Nanded 

FacultyofScience 

B.Sc.I(First)Year;Semester-I(w.e.f.2024-25) Paper 

Code – SACHCP1102 

AnalyticalChemistry;Paper-II 

LaboratoryCourse-I 

Periods:60perSemester;04perweek  Credit-2 

Note:Outof12experiments16experimentshouldbecompleted. 

 

1. Calibration of volumetric apparatus: Pipette  

2. Calibration of volumetric apparatus: Standard flask. 

3. Preparation of standard solution of potassium hydrogen phthalate and standardization  

of sodium hydroxide solution. 

4. Preparation of standard solution of K2Cr2O7 and standardization of given FeSO4 solution. 

5. Preparation of standard solution of (COONa)2 and standardization of given KMnO4 

solution. 

6. Preparation of Na2S2O3 solution and its standardization using standard K2Cr2O7/ KIO3 

solution. 

7. Preparation of standard solution of NaCl and standardization of given AgNO3 solution. 

8. Separation of metal ions (Cu
2+

, Pb
2+

 and Cd
2+

 ) by paper chromatography. 

9. Assay of commercial sodium hydroxide. 

10. Assay of formaldehyde. 

11. Determination of alkalinity of water sample. 

12. Determination of free chloride in a sample of water. 

13. Estimation of ester by hydrolysis. 

14.  Determination of Carbon Dioxide in polluted water sample. 

15.  Determination of Calcium in Calcium Gluconate. 

16. Estimation of calcium in the given sample of Lime stone or Dolomite using standard EDTA 

solution 

 

 

Objective(s) Tomakestudentawareaboutthecalibrationof 
glasswareaswellashandlethelaboratory 

instruments.Totrainedthestudentcarrying outvarious 

titrations and estimations. 

CourseOutcome(s) 

 Learn basic ideas about the calibration of 

glassware and handling of glassware and 

laboratoryinstruments.Studentsaregettrained 

incarryoutdifferenttitrationandestimations. 

 

 

****************** 



 

 

 

 

SwamiRamanandTeerthMarathwadaUniversity,Nanded 

FacultyofScience 

B.Sc. I(First)Year; Semester- II (w.e.f.2024-25) 

Analytical Chemistry; Paper - III 

BasicAnalyticalChemistry-I 

PaperCode–SACHCT1151 

Periods: 30 per semester; 02 per week Credi-2 

Unit-I 

MeasurementofVolume: 5 Periods 

Unitsofvolume,effectoftemperatureonvolumemeasurement.Apparatusfor 

precisemeasurementofvolume;pipette,burette andvolumetricflask&theircalibration. 

Unit-II 

SolventsandReagents: 8 Periods 

Solvents:Solute,Solvent&Solution,classificationofsolvents(i)Proticandaprotic 

(ii) Acidic, basic amphiprotic and neutral. Each type to be explained with at least one 

example. 

Reagents: Classification of reagents according to their action; (i) acids (ii) bases (iii)salts (iv) 

complexingagents(v)oxidizingandreducingagents(vi)precipitatingagents(vii)chelating 

agents. Each type to be explained with at least one suitable example. 

Unit– III 

Principles of Volumetric Analysis-I:

 10Periods

PeriodsDefinition of terms: Titrant, titrand, analyte, end point and equivalence point, 

indicator, standard titrant, titration. Acid-base titration: Theory of acid base indicators, Theory 

of 

acid-basetitration,titrationofstrongacid-strongbase,strongacid-weakbasewith titration 

curve . 

Unit-IV 

Principles of Volumetric Analysis-II: 07Periods 

Redox Titration: Theoretical basis of volumetric analysis involving Potassium 

Permanganate and (ii) Potassium dichromate. 

Precipitationtitratio:Titrationcurveforprecipitationreaction,endpointdetection, 

Mohr’s method. 

ComplexometricTitration:Theoryofcomplexometrictitration,indicatorsforEDTA 

titration.



Objective(s) Toacquirethebasic knowledgeabout,volume measurement, types 

of solvents and reagents,principles ofvolumetric analysis and 

types of titrations. 

CourseOutcome(s) 

CO1 Learn about the measurement of volume. 

CO2 Learn about the different types of solvent and reagent used in gravimetric 

analysis. 

CO3 Gettheknowledgeabouttheprinciplesofvolumetric analysis. 

CO4 Learnaboutthedifferenttypesoftitrations. 
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SwamiRamanandTeerthMarathwadaUniversity,Nanded 

FacultyofScience 

B.Sc. I(First)Year;Semester–II(w.e.f.2024-25) 

Paper Code – SACHCP1152 

AnalyticalChemistry;Paper-IV 

Laboratory Course-II 

Periods:60perSemester;04perweek Credit-2 

 

Note:Outof16experiments12experimentshouldbecompleted. 

 

1. Determination of acetic acid content in a commercial sample of vinegar. 

2. Separation of metal ions (Zn
2+

, Co
2+

& Ni
2+

) by paper chromatography. 

3. Assay of commercial barium hydroxide. 

4. Assay of H2O2 solution. 

5. Assay of formaldehyde. 

6. Determination of alkalinity of water sample. 

7. Determination of free chloride in a sample of water. 

8. Determination of moisture content in a soil/ coal sample. 

9. Estimation of HCl and CH3COOH in mixture using acid base indicators. 

10. Estimation of iodine in the given solution using standard Na2S2O3solution. 

11. Preparation of EDTA solution and its standardization using standard Zn
++

 solution. 

12. Estimation of Al
3+

 in the given solution using standard EDTA solution (Back 

Titration). 

13. Estimation of calcium in the given sample of Calcite using standard EDTA 

solution. 

14. Analyse the given sample of face powder for its magnesium content by 

complexometric method 

15. Determination of Carbon Dioxide in polluted water sample. 

16. Study the variation of surface tension of detergent solutions withvarious 

concentration. 

 

Objective(s) To make student aware about the calibration of glassware as 
well as handle the laboratory Instruments. 
Totrainedthestudentcarryingoutvarioustitrationsand 
estimations. 

CourseOutcome(s) 

 Learnbasicideas about the calibration ofglassware and 
handling of glassware and laboratory instruments. 
Studentsaregettrainedincarryoutdifferenttitrationand 
estimations. 
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SwamiRamanandTeerthMarathwadaUniversity,Nanded 

Facultyof Science 

B.Sc.I(First)Year;Semester- I(w.e.f.2024-25) 
AnalyticalChemistry (Generic Elective)-I 

BASIC ANALYTICAL CHEMISTRY-I 

PaperCode–SACHGE1101 
Periods: 30 per semester; 02 per week Credits:2 

Unit-I 

GeneralIntroductionofAnalyticalChemistry 10 Periods 

Introductiontoanalyticalchemistry,needofanalyticalchemistry,chemicalanalysisandtypes 

ofAnalysisultratrace.Competeanalysis,partialanalysis.Applicationofanalyticalchemistry in 

various filed. 

Unit-II 07 Periods 

Descriptionanduseofcommonlaboratoryapparatus. 

Volumetric flasks, burettes, pipettes, meniscus readers, weighing bottles, different types of 

funnels chromatographic columns, chromatographic jars, drying ovens, filter crucibles, 

rubber policeman. Calibration and use of volumetric glass ware. 

Unit-III 08 Periods 

LaboratoryOperationsandPractices 

Fastening and anchoring, weighing of solids and liquids, volume measuring for liquids or 

solutions, Techniques used in chemical reactions, Agitation, mixing and grinding, Reflux, 

Filtration, Centrifugation, Recrystallization of organic compounds, Liquid-liquid extraction 

(with and without chemical reaction), Drying of liquids, Solid-liquid extraction . 

Unit-IV 05 Periods 

Workingin AnalyticsLaboratory 

Good laboratory practice, basic laboratory operations, requirements for the suitability of the 

reactions for use in chemical analysis, rules of work in a analytical laboratory. 
 

 

 

 

 

 

Objective(s) To familiar student about the general concepts of analytical 

chemistry and its scope and importance, Use of common 

laboratoryequipment’sandapparatus,Laboratory 

OperationsandPracticesandworkinginAnalytical 



 Laboratories. 

CourseOutcome(s) 

CO1 Learngeneralconcepts,scopeandimportanceof Analytical 

Chemistry. 

CO2 Learnaboutdescriptionandusesofcommonlaboratory equipment’s 

and apparatus. 

CO3 Gettheknowledgelaboratoryoperationsand practices. 

CO4 Learnabouthow toworkinAnalyticalLaboratories. 
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SwamiRamanandTeerthMarathwadaUniversity,Nanded 

Facultyof Science 

B.Sc.I(First)Year;Semester- II(w.e.f.2024-25) 

AnalyticalChemistry (Generic Elective)-II 

BASIC ANALYTICAL CHEMISTRY-II 

PaperCode–SACHGE1151 

 

Periods:30persemester;02perweek Credits:2 

Unit–I 10Periods 

ChemicalandLaboratory Notebook forAnalytical Chemistry 

Classification of chemical reagents, grade (LR grade, AR grade, CP grade, spectroscopic 

grade) primary standard grade and special purpose reagent and chemicals. Rules for handling 

reagents, apparatus, cleaning and marking of lab-wares, handling of volumetric flask, 

Calibration of burette, pipette, volumetric flask. 

Unit-II 8 Periods 

Basic Units 

DefinitionsoftheSevenBasicUnits(Mass,Length,Time,Temperature,Amountofsubstance, 

Concentration of solutions) Derived units, Conversion between units, Significant figures. B. 

Chemicalconcentrationsi)Mole Concept, molecular weight, formula weight, and equivalent 

weight. compounds) for Concentration units: Molarity, Formality, Normality, Molality, Mole 

fraction, Percent by weight, Percent by volume, Parts per thousand, Parts per million. 

Units III 7 Periods 

IntroductiontoEnvironmental Analysis 

Sampling method, Environmental pollution from industrial effluents Pollution due to some 

typical industries like Textile, Pulp and Cane sugar. 

Unit IV 5 Periods 

Conceptandscopeofenvironmental chemistry 

Introduction to water Classification of water pollutants, Dissolved Oxygen, BOD, COD, 

Waste water treatment. 
 

 

Objective(s) To acquire basic knowledge about chemical and laboratory 

notebook for analytical chemistry, Basic units, 

Environmental Analysis, Concept and Scope of 

environmental Chemistry. 

CourseOutcome(s) 



CO1 Togetknowledgeaboutvariouschemicalsandreagents used 

in laboratory, as well as handling of reagent and 

apparatus. 

CO2 LearnaboutbasicunitsusedintheAnalyticalchemistryfor 

measurement and determination of analyte concentration. 

CO3 Gettheknowledgeabouttheenvironmentalanalysis 

such as air and water analysis for pollution control. 

CO4 LearnaboutconceptsandscopeofenvironmentalChemistrysuch as 

BOD, COD, DO etc. 

 

 

 

 

 

 

* ********* 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SwamiRamanandTeerthMarathwadaUniversity,Nanded 

Facultyof Science 

B.Sc.I(First) Year;Semester- I(w.e.f.2024-25) 
AnalyticalChemistry (V&SEC)-I 

PaperCode–SACHSC1101 

Periods:30                                                                                              Credits:2 

 

 

Unit 112 periods 

Safety symbols 

SafetySymbolsandTheirMeanings,TypesofSafetySymbols,Prohibition,Warning, 

Mandatory, Emergency their information, feature and examples. 

 Safety Practices in the Chemistry Laboratory, washing of different types of glassware using 

different types of cleaning reagents. 

Unit II 

Preparation of different types of concentration solutions.  18periods 

Fastening and anchoring, weighing of solids and liquids, volume measuring for liquids or 

solutions  

Definitions of the Seven Basic Units (Mass, Length, Time, Temperature, Amount of 

substance, Concentration of solutions) Mole Concept, molecular weight, formula weight, and 

equivalent weight. compounds) for Concentration units: Molarity, Formality, Normality, 

Molality, Mole fraction, Percent by weight, Percent by volume, Parts per thousand, Parts per 

million. Preparation of each type of concentration solution 

 

 

 

Objective(s) ToacquirebasicknowledgeSafety symbols, handling of glassware   and 

reagents. 

CourseOutcome(s) 

CO1 Learnaboutsafetysymbols and handling of glassware. 

CO2 Learn about basics Practicesi.e preparations of different solutions.  

 

 

********** 



 

SwamiRamanandTeerthMarathwadaUniversity,Nanded 

Facultyof Science 

B.Sc.I(First)Year;Semester- II(w.e.f.2024-25) 
AnalyticalChemistry (V&SEC)-II 

PaperCode–SACHSC1151 

Periods:30persemester;02perweek 

 

 Credits:2 

Units 1 

Meaning of science Laboratory                                                                             15 Periods 

Planning 

Space, ample physical and material facility, ambulance storage facility for chemical and 

equipment, good lightening and ventilation, regular supply of water and gas, availability of 

shelves, cupboard and notice board, seating arrangement and furniture in laboratory. 

Maintenance 

storage of scientific material, maintenance of lab registers, maintenance of electrical parts, 

maintenance of glassware, care and maintenance of lab equipment apparatus and repair of 

electrical parts and equipment. 

 

Units 2                                                                                                                             15 Periods 

LaboratoryOperationsandPractices 

 Techniques used in chemical reactions, Agitation, mixing and grinding, Reflux, Filtration, 

Centrifugation, Recrystallization of organic compounds, Liquid-liquid extraction (with and 

without chemical reaction), Drying of liquids, Solid-liquid extraction 

 

 

Objective(s) ToacquirebasicknowledgeChemistry laboratory and their maintenance 

CourseOutcome(s) 

CO1 LearnaboutAnalytical laboratory and maintenance 

CO2 Learn about Laboratory Operations and Practices 

 

 

 

 

* ********* 
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Program 

Outcomes 

(PO’s) 

ThestudentgraduatingwithdegreehavingAnalytical 

ChemistryasaMojororminorshouldbeabletoacquire/have 

: 

1. Student will acquire core competency in subject 

Analytical Chemistry. 

2. Student are expected to have sound understanding of 

fundamental principles, recent trends and future 

opportunities in the subject area. 

3. Studentwillbeabletoknowthebasicprinciplesusedin the 

modern instrumental techniques in laboratory. 

4. Studentswillenabletoanalyze,characterize,identifyand 

separate components of unknown compounds using 

modern instrumental methods. 



 5. Competency in critical thinking after identifying 

assumptionsthatframeourthinkingandaction,checking out 

their degree of accuracy and validity and finally our 

response from different perspectives. 

6. Skill to adopt role of Analytical Chemistry in a state 

handling of chemical environmental issues and other 

societal concerns. 

7. Awarenessofdifferentvaluesystemsincludingourown, 

understanding of the moral dimensions of our decisions 

and accepting responsibility for them. 

8. The ability to engage in lifelong learning in broadest 

content of socio-technological Change. 

9. Abilitytoelicitviewsofothers,mediatedisagreements 

andcopeupwith richconclusionin group discussion. 

 

Program 

Specific 

Outcomes 

(PSO’s) 

After successful completion of degree in Analytical 

Chemistry the learner would be able to: 

1. Understand Scope, importance, techniques, 

methodologiesandapplicationsofAnalyticalchemistry. 

2. Enablelearnertouseappropriateprinciplesandskillsof 

analytical chemistry to deal with the problems. 

3. Enablelearnertoapplypracticalrelevancetothetheory 

courses studied and will come up with fruitful 

experimental results. 

4. Learners are able to solve most of the environmental, 

social and economic problems of the society related to 

medicinalandhealththroughanalyticalChemistrypoint of 

view. 

5. Learnersdealswithsafetyofchemicals,preparationsof 

solution, chemical reactions and safety disposal of 

hazardous chemicals. 

6. Learnerswillhelptoresolveenvironmentalissuesby 

applyinganalyticalchemistryknowledge. 

 

 

 

 

 

********** 


