


MNLAB b

Module |: Analytical Principles Il : Applications of solubility product and conmon ion effect in the precipitation of cations -
Interfering acid radicals and their elimination (oxalate, fluoride, borate, phosphate, chromete, arsenite and arsenate) -
Introduction of micro scale experiments in inarganic and arganic qualitative analysis & their advantages. Preparation of Na2003
extract for inorganic qualitative analysis and it's advantages. Gravimetnc analysis - Mechanism of precipitate fommation
Factors affecting stability of precipitates. Co-precipitation and post precipitation Hfects of digestion, washing, drying and
ignition of precipitates.

Module i: BEwvironmental Pollution : Air pdllutionr Major air pollutants - Oxides of carbon, nitrogen and sulphur -
Particulates - London smog and phatochemical snog Hfects of air pollution Acid rain, greenhouse effect and depletion of
azone. Control of air pollution — Altemate refrigerants. Bhopal Tragedy (a brief study). Water pollutiont Water pollution due to
sewage and domestic wastes - Industnal effluents — Agncultural discharge - Butrophication Quality of drinking water - Indian
standard and WHD standard Water quality parameters: DO BOD and OOD - Determination of BOD and O0D Toxic metals in water
(Pb, Cd and Hy) - Mnanata disaster (a brief study). Control of water pollution — Need for the pratection of water bodies
pollution, noise pollution and radicactive pollution (Sources, effects and consequences). Pollution due to |i
Nagasaki and Chermnabyl accidents (a brief study). Local environmental novenments: Silent Valley, Plachimeda,
pollution in Indian cities (Delhi, Agra and Kanpur).




Micro analysis

Macro Analysis
Analyte masses are
greaterthan0l1g
Semimcro analysis
Analyte inthe range of 0.1t0 0.01 g
Mcroanalysis
0.01 gto 0.0001g.

Utramcroanalysis
Less than 0.0001 g



X-ray photoelectron spectroscopy
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Sample Preparation Sample Analysis Data Analysis
The sample is prepared so
None (Neat that it is in liquid form. For most
Sample) samples this is through a digestion

to produce an aqueous solution
in acidified matrix (2 % HNO, /
0.5% HCI). =z
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Mcro analysis

*» Centnfuge tubes of 0.5 to 2 m_capaaty for nost operations in a mcroanalysis
Sdlutions are alnost alvays separated framprecipitates by centrifuging erther manually or electrically) After

centrifuging a systemcantaining a preciplate, the supernatant ligud is usually rermmoved ether by a caplllary drapper ara
transfer capillary pipette ar a caplllary sphon After remmoval of the sypermatant salution the precipiiate reraining in a
mcro centrifuge tube can be washed by adding the wash salution directly to the preciprtate and then stirming the systemn
with a thin glass rad

% If strong heating of solutions is required micro beakers (5 nt) ar micro crucibles (2 nt) are used

¢ The passage of a gas like H2S into a solution in a micro centrifuge tube is carmed out by leading the gas through a fine
capillary tube.

»» heated ona metal hat plate ar on micro bumers. Digestion of solid sanples with acid or solvent is performed in sl
parcelain or glica crucibles

» Small slica natch glasses find application for evaporations

* Fusion of a small solid sanple is conducted on a platinumwire loop or in a platinumspoon (0.5-1 L capacity).
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Spot Test

The termspat test or spat reaction refers toa mcrotest far ions or conpounds, generally used in a mcro scale
Inorganic or arganic qualitative analysis

Such a chemcal test invalves manipulation with very small guantities of analyte sanple and reagents—a drop or two
of solutions or liquid compounds, or a crystal or two of solids

L by bringing tagether a arqo of the test salution and a drgo of the reagent on a glass parcelain ar paper surface eg,
a glazed parcelain “sodt plate” with o without sall depressions

2 byplacing a drgp of the analyte salution an a filter paper inpregnated with the necessary reagent, and by bringing
Into contact a argp of the reagent ar a strip of reagent paper with the gases liberated fraomminute quantities of a
sanple ina mcro test tube ar centrifuge tubel. —

Spat test for Fe(lll): Place a drop of the test solutionona
spat plate and add 1 drop of 1% anmmoniumthiocyanate
solution. Adeep red (“blood red”) colouration due to the

formation of iron(lli) thiocyanate appearsif Fe3*is




Advantages of mcro analytical methods

1 Mcroanalysis requires only a very small quantity of the sanple
1 Very small guantities of solvent and reagent are utilized- less waste and nore cost
effective -less pollution-saves a lat of money.

1 Greater senaitivity, selectivity and specificity.

1 Possible to avaid the special separations and operations such as filtration and dissolution of
precipitates

1 Spat tests dimnish sources of error

1 Needs short time.

1 Srell equpnent's-easy handling are much cheaper

] Less storage place-Less curent

] Pleasant working atnosphere




