
UNIT 1. 1.1 Introduction to Environment and its components: Soil, air and water.

n¶m©daU Am¡a CgHo$ KQ>H$m| H$m n[aM¶… {‘Q²>Q>r, dm¶w Am¡a Ob&
1.2 Methods of Solid and Liquid waste management: Sewage treatment

(primary, secondary, tertiary), Biological Oxygen Demand (BOD) and
Chemical Oxygen Demand (COD).
R>mog Am¡a Vab An{eï> à~§YZ Ho$ VarHo$… grdoO CnMma (àmW{‘H$, {ÛVr¶H$, V¥Vr¶H$),

O¡{dH$ Am°³grOZ ‘m§J (BOD) Am¡a amgm¶{ZH$ Am°³grOZ ‘m§J (COD)&
1.3 Microbial Assessment of Potable Water Quality: Test for Coliforms

(presum-ptive test, confirmed test and complete test), Most Probable
Number (MPN) of Coli forms.
nrZo ¶mo½¶ Ob H$s JwUdÎmm H$m ‘mBH«$mo{~¶b ‘yë¶m§H$Z… H$mobr’$m‘© Ho$ {bE narjU (AZw‘m{ZV

narjU, nw{ï> narjU Am¡a nyU© narjU), H$mobmB© ê$nm| H$s g~go g§^m{dV g§»¶m (MPN)&
Key words/Tags: Sewage treatment/Microbial testing methods of water,
Degradation of xenobiotics, Bio pulping.
H$s dS²>g©/Q>¡½g: grdoO CnMma, nmZr Ho$ ‘mBH«$mo{~¶b narjU Ho$ VarHo$, OoZmo~m¶mo{Q>³g H$m jaU,

~m¶mo npën¨J&

UNIT 2. 2.1 Bioremediation: Bioremediation Technology for Petroleum, Hydrocar-
bons, Poly Aromatic Hydrocarbons (PAHs).
~m¶moao‘r{S>EeZ: noQ´>mo{b¶‘, hmBS´>moH$m~©Ýg, nm°br Eamo‘¡{Q>H$ hmBS>́moH$m~©Ýg (PAHs) Ho$ {bE

~m¶moao‘r{S>EeZ Q>o³Zmobm°Or&
2.2 Organic Pollutants and Xenobiotics: General description

H$m~©{ZH$ àXÿfH$ Am¡a µOoZmo~m¶mo{Q>Šg: gm‘mÝ¶ {ddaU&
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2.3 Microbial interactions of Bio-pulping, bio-bleaching and deinking of
waste paper.
An{eîQ> H$mJO H$s ~m¶mo-npën§J, ~m¶mo-ãbrqMJ Am¡a {S>B§qH$J Ho$ ‘mBH«$mo{~¶b B§Q>a¡ŠeÝg&

Key words/Tags: Downstream processing, Microbial Products, Biotransfor-
mation. / H$s dS²>g©/Q>¡½g: S>mCZñQ´>r‘ àmogoqgJ, ‘mBH«$mo{~¶b àmoS>³Q²>g, ~m¶moQ´>m§g’$m°‘}eZ&

UNIT 3. 3.1 Sustainable energy sources from Microbes: Mechanism of Bioenergy
Production: Bio-energy from lignocellulosic wastes and pollutants.
gyú‘Ordm| go gVV² D$Om© òmoV… O¡d-D$Om© (~m¶moEZOu) CËnmXZ H$m V§Ì… {b½Zmogoë¶y-

bmo{gH$ H$Mao Am¡a àXÿfH$m| go ~m¶moEZOu&
3.2 Biogas generation, Biohydrogen generation. Microalgae as Biofuel.

~m¶moJ¡g CËnmXZ, ~m¶mohmBS´>moOZ CËnmXZ, O¡d BªYZ Ho$ ê$n ‘| gyú‘e¡dmb&
3.3 Bioleaching techniques: Recovery of minerals from low grade ores.

~m¶mobrqMJ VH$ZrH$… {ZåZ loUr (J«oS>) A¶ñH$m| go I{ZOm| H$s àm{ßV&
Key words/Tags: Sewage treatment, Microbial testing methods of water,
Degradation of xenobiotics, Bio pulping.
H$s dS²>g©/Q>¡½g: grdoO CnMma, Ob Ho$ ‘mBH«$mo{~¶b narjU Ho$ VarHo$, OoZmo~m¶mo{Q>³g H$m jaU,

~m¶monpënJ̈&

UNIT 4. 4.1 E-wastes and sewage sludge for land treatment.
^y{‘ CnMma Ho$ {bE B©-An{eï> Am¡a grdoO Amn§H$ (ñbO)&

4.2 Biosensors: Mechanism of working of biosensors and their types.
~m¶mog|ga… ~m¶mog|ga Ho$ H$m‘ H$aZo H$m V§Ì Am¡a CZHo$ àH$ma&

4.3 Applications of Biosensors: Applications in environment pollution moni-
toring based on Apta sensors, Geno sensors, immune-sensors and enzy-
matic sensors.
~m¶mog|ga Ho$ AZwà¶moJ… AmßQ>m g|ga, OrZmo g|ga, à{Vajm-g|ga Am¡a E§OmB‘o[Q>H$ g|ga

Ho$ AmYma na n¶m©daU àXÿfU {ZJamZr ‘| AZwà¶moJ&
Key words/Tags: Sewage Sludge, Biosensors, Geno Sensors, Imm-uno-sen-
sors.

H$s dS²>g©/Q>¡½g: grdoO Amn§H$ (ñbO), ~m¶mog|ga, OrZmog|ga, Bå¶yZmo-g|ga

EXPERIMENTS

Exp. 1. Study of the methods of solid waste disposal and management.

R>mog An{eîQ> {ZnQ>mZ Ed§ à~§YZ H$s {d{Y¶m| H$m AÜ¶¶Z&

Exp. 2. Study of the methods of liquid waste disposal and management.
Vab An{eîQ> {ZnQ>mZ Ed§ à~§YZ H$s {d{Y¶m| H$m AÜ¶¶Z&



Exp. 3. Determine biological oxygen demand (BOD) of given sewage samples.
{X¶o JE grdoO Z‘yZm| H$s ~m`mobm°OrH$b Am°ŠgrOZ {S>_m§S>  (BOD) {ZYm©[aV H$aZm&

Exp. 4. Determination of chemical oxygen demand (COD) of given sewage samples.
{XE JE grdoO Z‘yZm| H$s Ho${‘H$b Am°ŠgrOZ {S>‘m§S> (COD) H$m {ZYm©aU&

Exp. 5. Bacteriological water analysis through direct plate count method.
S>m¶aoŠQ> ßboQ> H$mC§Q> {d{Y Ho$ ‘mÜ¶‘ go ~¡ŠQ>r[a¶mobm°{OH$b dmQ>a EZm{b{gg&

Exp. 6. Study of plants which are used to clean contaminated soil.
{‘Q²>Q>r H$mo gm’$ H$aZo Ho$ {bE Cn¶moJ {H$¶o OmZo dmbo nm¡Ym| H$m AÜ¶¶Z&

Exp. 7. Study related to Microorganism in metal absorption.
YmVw AdemofU ‘| gyú‘Ordm| go g§~§{YV AÜ¶¶Z

Exp. 8. Study related to plant-microbial interaction in soil.
{‘Q²>Q>r ‘| ßbm§Q²>-‘mBH«$mo{~¶b B§Q>a¡³eZ go g§~§{YV AÜ¶¶Z&

Exp. 9. Flow chart of Bio-pulping.
~m¶mo-npën§J H$m âbmo MmQ>©&

Exp. 10. Flow chart of Bio-bleaching.
~m¶mo-ãbrqMJ H$m âbmo MmQ>©&

Exp. 11. Flow chart of Mechanism of Bioenergy Production from lignocellulosic
wastes and pollutants.
{b½Zmogoë¶wbmo{gH$ An{eîQ>m| Am¡a àXÿfH$m| go ~m¶moEZOu CËnmXZ Ho$ V§Ì H$m âbmo MmQ>©&

Exp. 12. Flow chart of Recovery of minerals from low grade ores.
{ZåZ loUr Ho$ A¶ñH$m| go I{ZOm| H$s nwZàm©pßV H$m âbmo MmQ>©&

Exp. 13. Flow chart of process of working of Biosensors.
~m¶mog|gg© Ho$ H$m¶© H$aZo H$s à{H«$¶m H$m âbmo MmQ>©&

Exp. 14. Basic information related to immune-sensors and enzymatic sensors.
Bå¶yZ-g|gg© Am¡a E§OmB‘o{Q>H$ g|gg© go g§~§{YV ~w{Z¶mXr OmZH$mar&

Exp. 15. Studies relate to E-waste and its disposal.
E-doñQ> Am¡a CgHo$ {ZnQ>mZ go g§~§{YV AÜ¶¶Z&
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