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= COURSE OUTCOMES

®» Students are enabled to achieve
knowledge of

= @ Analytical chemistry

» @ Classical and electro analytical
techniques

s of measurements

lytical data treatment
-test,2.5d and 4.0d rules

» @ Significant figures




CHEMISTRY

The branch of science

hich gives information of
composition , structure &

properties of compounds.




The branch of chemistry which

gives information of separation ,

identification & determination of

compounds which are present in

sample

/

ANALYTICAL CHEMISTRY
means what analytical

chemist do in the laboratory.

y




0 questions are

portant in analytical
chemistry:

What is 1t?
(Qualitative
analysis)

\ How much is it?
| (Quantitative
analysis)

\

QUALITATIVE VS QUAR
Analysis




IMPORTANCE
OF
ANALYTICAL
CHEMISTRY
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LITERATURE OF ANALYTICAL CHEMISTRY:

1) Reference books

» Name: A text book of quantitative inorganic analysis.
Author: A.l.Vogel.

https://chem.hbcse fifr.res.in/wp-content/uploads/2019/10/vogels-
textbook-of-quantitative-chemical-analysis-5th-edition.pdf

Publisher: Longmann Group Ltd. London.

» Name: Elementary practical organic chemistry.
Author: A.l.Vogel

https://fac.ksu.edu.sa/sites/default/files/vogel_-
_practical_organic_chemistry_5th_edition.pdf

Publisher: Longmann Group Ltd. London (UK)

=» Name: Quantitative Analysis
Author: Day & Underwood

http://rims.ruforum.org/FFFFO/day-and-underwood-quantitative-
analysis.pdf

Piuiblicher: Prentice HAll 1] S A
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» Name: Analyfical chemistry

Author: Gary D. Christian.

Publisher: John Wiley & sons, U.S.A

» Name: Fundamental of Analytical Chemistry

Author: Skoog and west

Publisher. Holt-Saunders, U.S.A

» Name: Comprehensive Analytical chemistry
Aythor. C.L. & D.N Wilson

ublisher: Elsevier publishing co. U.S.A.




Analytical
Chemistry

»Nnitps://www.flip3r.com/scripts/un981célea
aid=6445045f&a bid=c28f?210b&datal=Co
mprehensive+analytical+chemistry+by+cecil

+leeburn+wilson&chan=100 1B 203
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https://www.flip3r.com/scripts/un981c6l?a_aid=6445a45f&a_bid=c28f910b&data1=Comprehensive+analytical+chemistry+by+cecil+leeburn+wilson&chan=100_1B_203

2) JOURNALS

» Name: Analyst
Publisher: Royal society of Chemistry (RSC) Britain

Information:

» Name: Analyfical chemical Acta.
Publisher: Elesevier Publishing co. Natherland.

Information:

» Name: Journal of chromatography
Publisher: Elesevier Publishing co. Natherland

Information:
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3) ABSTRACTS

» Chemical Abstracts .

» American chemical society

4) REVIEWS

» Name: Progress of chemistry

Publisher: Chemical society, London

» Name: Critical reviews in analytical chemistry
Publisher: CRC Press, Boka Raton
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METHODS MASS OF VOLUME OF
SAMPLE(mg) SAMPLE

MESO >100 >100
SEMI MICRO 10-100 50-100
MICRO 1-10 <50

ULTRA MICRO <] -




SAMPLING

SAMPLING AND METHOD OF

eveotl Classification of analyses by sample size
depends on The

« An important factor for Quality Control

* Analysis Depends upon Sampling
Size of Sample

Macro

Semimicro

Type of analysis

Micro

Ultramicro

0nnon 0,001 001 0.l

Sample size, g




METHODS OF MEASUREMENTSs

Gravimetric Analysis : styetltel 518 URL As U2Ss of ¥ WAl of WA UL 53| oA us &l

U(ls0aL 524, PR P,
Three Methods are there :
(i) Precipitation (ii) Electro deposition (iii) Vaporization cutfate s Bl Copeer
@ Precipitation Method : ool ML 23 5l& ULl A5 U2s of U 53], ouael 53|, axe s "~ @
YHIRL YL cltHL 2Ld 8.
@ Electrodeposition Method : 812l L &c glalll Ht [Qgc Yale UAR 53| [Agd Ya vdin
UL UAA A2s of YHIRL (AU, udR sal udcll Ao Ul aoel $3 ol UHIQL Y cllMl WA B.
@ Vaporization Method : oltsullel USEL Aol ULl clogol 53] ol e2s of UHIRL Y cllMl WA B.

Brass

Copper electrode

electrede Electrolyte

Separating Mixtures: Evaporation
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id Base Titration @ Redox Titration @ Complexometric Titration @ Precipitation Titration




3. Optical Methods : ustallal el :
UL utd 1L uslel of NG, GtSel, Gloslol el AMBL HIU cltHl Ald B. Optical analysis methods

(Specirometry, Photometry, Refractometry, Polarimeitry)

G. €L

NMR (Nuclear Magnetic Resonance Spectroscopy)
ESR ( Electromagnetic Resonance Spectroscopy)

AAS ( Atomic Absorption Spectroscopy)

IR (Infrared Spectroscopy)
U.V. ( Ultra Violate Spectroscopy)

PRINCIPLE

Measurement of RI of unknown substance by measuring angle
of refraction made when the substance is brought into contact
with the medium (prism) of a known refractive index
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4. Electrical
Methods : Qg dla

el (Al :

Al wead AL
(Qgd yaus <l
AR, ALESCL,
AHA Vol MY
ML ALA 8.

onductometric
Method,
Potentiometric
Method,
Voltametric
Method, Coulomb

meftric Method
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M =
Voltmeter Current
/:z\
Pressure
controller -~
Filling _'l’ Pt e
solution Ha =
o ]
Reference
electrode
Luggin
capillary
Current
—
Working Counter
(2 electrode electrode

NaOH # HCl —» NaCl + H,0

 HCI
| S
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§ and point
¢ ¥
w NaCH volurne of HC added
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350 -
250 A
150 4
[=4 -
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-150 A
Volume of titrant(mL)
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Digital meter
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electrode,

2 ref >

Metallic
Salt bridge, —__— indicator
= Analyte solutio: electrode, Zj,g
Porous
membrane b‘cell = b‘ind + L’] = l“.ref

Instrumention of potentiometric technique



5. Separation Methods : W A2(lsQ ULeg (A -

olyoll HL ¥CL A5 ues of oflst ues Ul wed(ls:el
scllHL wd B.
G. €l. Chromatographic Techniques

* TLC ( Thin Layer Chromatography)

*HPLC ( High Performance Liquid Chromatography)
*GC (Gas Chromatography)

* Cglum Chromatography

¥ lon Exchange Chromatography eic.

| B I_._

Quickly  |on exchange
understand  Chromatography
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Thin-layer chromatography

Step 1 Step 2 Step 3
"Plate”
Beak
ea\er \ / N / N /
Solvent "wicks"
up the plate
AN o
(] o
B B
Sovent @ = Sample @ - Component "A" @ = Component "A"
spot @ = Component "B ® = Component "B

High Performance Liquid Chromatography

(HPLC)

Sample Injection
system

Flow Regulator



Advantages and Limitations of Chemical Analysis Methods -
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Advantages and Limitations of Instrumental Analysis Methods :
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https://www.youtube.com/watch?v=qh7b_QT6w7Q

