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INTRODUCTION

b of water is available in the lorm of surface water or ground water. The
£ water on sarth is present i1 the form of oceans, seas, rivers strems
Donds =tc This water is used {or many purpose.

is require for many mctabolic a function of cell. An average
 body comtain 42 it of water & with just a small
B8f 2 7 litrs he or st suffer form dehydration, displaying symptoms of
S=oility famigue nervousness, dizziness etc. Traditional & modern medicin
o beeﬁ/ﬁ*mg use of phycholoypical & phychological diverse properties of
= :n il form of hydrotherapy Our drinking water today, far form being
f= contains some two hundred deadly commercial chemicals. Add to that
Betria viITRsSes, inorganic minerals & you have been chemical cocktail that is
Beus=hic for buman consumption Water is living subsistente & such it need
he same | ent as all other living form.

ST

Anather important factor it the amount of water necessary for our

-

wzt=r threugh elimination, urination, perspiration, & respiration.

WL~ e T
Howewer, this may increases due to illness, high performance, exercise.

© & nursing. Water is involve in all body functions digestion.
~:simizmon climination, respiration, maintaining temp.& strength of all

Socily structare Today, the water is polluted with hundreds of toxins &

a

impurities. Yeur body, being primuiily water, requires sufficient daily water
replacement in ordered functions cfficiently. Water treatments that are amide
to render msr/d:ﬁi{l;fng water hacteriologically safe, have been proven
ineffective”®& the presence of certain pathological bacteria like giardia &

cryptosporidium.

Recentiy foumd in Sydney water |is just one of the many

examples.Viewing they effect of individual chemical, inorganic minerals &
there by product. you can see a linl to today major disease.

T e et e e S e
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Jetermination of Hardness of Watefs

ermination of total hardness of water using 0.01 mole ED’

solution.
rocedure :

1. Preparation o/ 0.01 molar CaCl; solution :

fSight accurately 0.250 £1. Of pure CaCOs; poweder by usir
'j‘.;f balance using watch glass & transfer to 250 cm? beake
fash the watc ss using: small quantities of distilled water
~ansfer éﬁo the si me beaker. l

“20 pure concentrated soluti of HCL drop by drop.

1l all the CaCOs particles dissolve completely liberating small bubble
0 CO: gas. |
l'il-).‘ér;t'i"on of CO: is * oped transfer the solution to 250 cm
Siumetric flask. Wash the beaker to 2 to 3 times with 10 cm? distille
va ter & transfer all the washing to s.ame 250 cm? standard volumetri

Dilute the solution up to 250 ¢cm3 mark using distilled water & shak



|
E

0
"-
;B

;i
"’%_p# o/

.'_‘__..uj_'--=-l e out 25 cm? of 0.01 M calssium ion (CaClz) solution into 250 ml
~ conical flask. Dilute if with ibout 25 cm? of distilled water.
Add 2 cm? of buffer (pH = ' 0) & 4 to 6 drops of EBT indicator titrate

2. Standardisai on of EDTA seolution :

- with standard 0.01 M ED' A solution until the colour changes from
- wine red to clear blue.
3. Titrate slowly near the ¢nd point take 2 more readings & find

out constant burette readin gs as X cm?.

b Part 3. Bﬁrminatinn of Hardness of Water :

Take 25 cw sampl: of wa 2r in 250 ¢cm3 conical flask.

= 24€ 2 o’ baudfer solutioh (0L

3 Add 4 w0 6 drops of EBT iwdicartor rethe solution turns wine red.

L& Tilraee thecontent agsinst standardized 0.01 M EDTA solution at the

-

2 - ¥ 1 = - 11
fond pOV COIOUT Crizngss | 0L Wihe I'sC 10 Diue.

n

o O SR = feading and Sina ant consrans ) T
S Tak= 0wo more reacing ano Omd out constant ourette readans.

e e T T T T e e T Y T o e e Py T s e




Observation Table :

T CBR,
| &

“xX cm

& Water Source Readmc

—

Calculation :
e
volume of EDTA used X 1000

| Hardness Mg/lit. = :
Volume of Sample taken

45x1000

E—

25
= 180mg/lit ( River)

- . volume of EDTA used X 1000
> Hardness mg/lit. =
= volume of Sample taken

/""

/ 4.9x1000

25

- 196 mg/lit. ( Bore)




3. Hardness mg/lit.

e Result :

7olume of EDTAused X 1000 JQ° /""\

Volume of Sample taken

47x1000

25

| 88 mg/lit. ( Bore)

_ W ater Sample No. ‘ ~ Sources \ Hardness mg/lit.
. / 1./ \ ~ River \ 180 mg/lit
. 2  Bore 196 mg/iit
e | Well 188 mg/lit.




Total Suspended Solid (TSS):

P

To determine total suspended solid (TSS).

» Procedure :
1 Take 100 ml of water sumple was passed through

. previously weighted Whatmann filter paper No. 41.

159

_ This filter was dry & wight.

_From the weight differcnce the weight of TSS was calculated.

Lad

Calcqlatib}fz 3

B reg - (WamWa) x 1000
100

~(1.080 —1.050) x 1000
100

= 0.3 gm ( River )

_ (Wp—W;) x 1000
100

155

(1.160 —1.055) x 1000

e —
/
w18 100

-

=1.03gm(Bao)




_ (Wy—W;) x 1000

(VE]

100

~(1110-1.048 ) x 1000

100

0.62 gm ( Well )

e Result :

Sr. No. | Water Sample TSS Value
| River 0.3 gm
Bure 105 gm |
062gm |

Well




Total Dissolved Solid (TDS):

® 4im:
To determine total diss« |ved solid (TDS).

* Procedure :
I. Take 100 ml of sample Iiltered through weighted Whatmann

filter paper No. 41.in prev ously weighted beaker.

-~

2. Then the solution was ¢ aporated till complete dryness.

5. Then it was cooled & wi ght.

(2

. Then from the weight d ‘ference of before & after

evefporation, the weight of DS was calculated.

o Calculation :

: _1. ;fDS - =-( Wo—-W;) x 1000

100

_ (1.060-1.050) « 1000
100

= 0.1 gm ( River

el (: WZ_WI) X 100'
100

= 1DS

< (1.060 —1.040) r 1000
100

=0.2 gm ( Bore )




3. TDS

g (Wz—wl) x 1000
100

_ (1.070 —1.050) 2 1000
100

= 0.2 gm ( Bore )

e Result :
Sr. No. Water Sample TDS Value
River G.l'gm
Z. Bore 0.2 gm
3 Well 0.2 gm




2 (WZ—WIJ x 100[1

3. TDS

100
_ (1.070-1.050) » 1000
100
= 0.2 gm ( Bore )
e Result:
Sr. No. Water .\eimp[e | TDS Value
e+ e T o B Ri\ ot  0legm
7 Bore 0.2 gm
-3 Well W 0.2 gm

—




Carbondioxide Co:

e Aim:

To determine free carbondioxide (Coz ).

e Procedure :

1 Take 100 ml water sample in conical flask.

. Add 2-3 drops of phenoiphthalein indicator.

12

_If colour of sample turis pink free Co, is absent.

(¥

® Result
Sr. No | Water Sample | Free CO2Value
- 1 River | Absent
O T Bore Absent o

Well Absent




Conductivity of W ater :

Water conduct electric ity due to presence of various™r®
present in it. Conductivity may be defind as. * measure of aq. Medium
carries & electric current.” Conductivity depends upon concentration
of 1ons.

e dim:

To determine the conductivity of water. : |

e Procedure :
1 Rinse conductivity cell with distilled water.
2.Take 50 _g,tn;f of water sample in beaker.

2 Measure conductance ! water sample.

s Data sheet for estimation of Conductivity :

s

Sr. No. | Source Observed Specific
| | Conductivity ‘C* | Conductivity
| ' mhos | K = Cell Constant |
| | K =XxC’
| /. ~ mhosem
L. River | 0.87 . 0.87 mhos/cm
- = ___|_ — e e —
2 Bore = | 073 ~ 0.73 mhos/em |
— L I . ! O [ g el SO
3. Well \ 0.48 \ 0.48 mhos/em




Y e

PHof Water :

P is measure of intensity of acidity or alkalinity and measure the
concentration of Hydrogen ion in water.
Pt is measure generally on log cale & equal to -logio [ HY]

Py = -logio [ HY]

=-logwc 1/[H"]

e Aim:
To determine the P# ol water.

o Apparatus :

PHmeter , glass electrode , beakers etc.

/

o~
-~

. Chef?ﬁ’gt’lls :

Buffer solution of P! 4 or 7, water sample.

£ y o

e Procedure

1 Calibrate the instrument | efore each measurement by using buffer
solution of PH4 or 7.
2 Rinse the electrofe with distilled water dry it with soft tissue paper.

Desp the electrode in sai ple water & note down the reading.




e Observation :

7 ....Sample is A cidic.

-

o<
2.p >7 ..Sampleis Iiasic.

3 i
. L,

.....Sample Is "eutral.

e Result:

Sr.No.  Source : p | Nature
|
—— : — == 3 = = - — 1 ————
L] River 10.84 'i Basic
3~  Bore 990 | Basic
7 3 F. Well 988  Basic




Acidity of Warer :

o dim:

To determine the Acidity of Water.

e Procediure :

1. Take 50 ml of water saimple in conical flask.
2. Add 2-3 drops of methv! orange indicator.

3. If solution turns yellow methyl orange acidity is absent.

& Result _
+ 1. No_+1~ ~ Source | Acidity of Water |
~ £ _ | (mg/lit)
Lo River | Absent
" 2. Bore | Absent
3, Well R Absent




p—

e C(:lCLtlation :

i Akalisi C.B.R.X 1000
L. AlKalmni e
by volume of Sample taken

2.7 x 1600

0 e |

25 |

= 108mg/lit ( River)

5 Atkalisii C.B.R.X 1000
2. AlKalm = -y
t Volume of Sample taken

1.2 x 1000
25

= 48 mg/lit. ( Bore)

T A Wo e
R.A 1Lubu

o

3. Alkalinity = —
* volume of Sample taken

3.7 x 1000

T —_—

25

= 148 mg/lit. ( Bore)




e Result :

Sr. Sources  Alkalinity of water.
No. _ { mg/lit.) - |
e River 108 mg/lit.
2, | Bore 48 mylit.

Well 148 my/lit.




The three samyp ¢ are collected from various villages.

The potable water sample ollected from Marali, Natoshi,
\adoli. Collected from the various villages. The sample are
analvzed for above test.

The result of the above sample are

summarized in the following table.

Test : Water Sample 4
SR River | Bore [ Well
Hardness | 180 mg/lit. | 196 mg/lit. 188 mg/lit.
TSS 0.3 gm e '| 1.05 gm 1062 om .
ata . | N P "
T.D.S 0.1 gm 10.2 gm 0.2 gm

Conductivity \ 0.87 mhos/cm [| 0.73 mhos/cm |648 mhos/cm

o 084 9.90 088

T 148 mglit.

Alkalinity | 108 mg/lit. 48 mg/lit.




STANDARD TABLE

vo  Characteristic

Iiis

ICMR WHO
~ Colour 5, 2.5 R
Odour Agreé;lble Unobjectionable | Unobjectionable |
Turbity 10 NTU S5SNTU |1 2.5NTU
pH 6.5-8.5 7.0-8.5 7.0-8.5
TDS 500 gl 500 mgl | 500 mgl
~ Hardness 300 mg] 300 mgl 1200 mgl
_ Ca 75 mgl 75mgl | 75 mgl
Mg 30 mgl 50 mgl | 30 mgl
- LL 1 250 mgl 200 mgl 200 mgl
_Sulphate | 200mgl | 200 mgl 200 mg]
Fe 1 0.3 mg| 0.1 mgl 0.1 mgl
_I*J__itrate/--”""' | 45 mgl 20 mgl a5 Mg -
Pherolic comp 0.001 mgl |0.001 mgl 1 0.001 mgl :
- €d,Sc 0.01 mgl - 10.01 mgl ‘
Cu,As 0.05 myl 0.05 mgl 0.01 mgl |
_vanides 0.05 mgl | - 0.01 mgl |
_'Pb 0.1 mgl B E :
Anionic detergent | 0.2 mgl - |
__PAH El : AR S
Residual chlorine .2 mgl | - ‘
Pesticides | Absent 'i :

BIS

: Beaurau of Indian standards.

ICMR : Indian council for medical research.

WHOQO : World health organization.

il
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Water is one of the abundantly available
nature. It constituent about 75% of the matter of earth’s crust.
Itis distributed in naturein various forms suchas spring water,
river water, rain water etc. among these, the purest form of
water is rain water. It's chemical formula is H20. it exists is
gaseous, liquid and solid states. It has the unigue ability to
Support to every kind of life as well. As to dissolve variety of
substance so it is regarded as universal solvent. Thus it may
contain variety of substances either in the form solution or
suspensions. Which can disort the scientific analytical data.

Most of these contaminates have the potential to affect the
notonly the number of scientific application but also create 3
variety of problems in living as well as non living system. i.e. it
affect the quality of water so to decide the quality of water,
analysis is essential parameter of water analysis are commonly
expressed in milligram per litre, part per million (ppm) etc.
where ppm means the number of parts of substances per
million parts of water. This unitis also called as milligram per
litre (mg/lit) or gram percubic meter. Water analysis includes
physical analysis and chemical analysis.




Physical Analysis of water
| Physical analysis of water includes the measurement of
‘ Physical characteristics of water such as pH, conductance, turbidity.

|

|

Determination of pH

(Hydrogen ion concentration)

pH measures the power or potenz hydrogen ion it was proposed
by Sorenson in 1909. It may be defined as,

pH=-log,, [H+]

[t is useful in calculation of activity , alkalinity, corrosion control,
coagulation. pH of solution can be determined colourimetrically,
electrometrically.

The pH range of drinking water is 7.0 to 8.5.
The pH of given water sample is determined by electrometrically
using pH meter.
The pH of,
» Water Smaple [= River water= 7.40

* Water Sample I1= Tap water=7.56

N T —————




Determination of Conductivity of Water

Conductance:-

It measures capacity of water to conduct the electricity. It is
expressed in milimhos and micromhos or mili-siemens. [t depends on
temperature and proportional to dissolved salts in water. As
determination of electrical conductance is rapid,the quantity of dissolved
salts in given water sample can be determined. Its determination is
il useful to check purity of distilled water, Steam purity in power industry
| and also in industrial applications of water. Here note that distilled water
having conductivity greater than 2should not be used for water analysis.

.‘ Procedure:-

1) Standardise conductometer using 0.01MKCI solution
(1.413mhos/cm).

2) Take the sample in a beaker.
3) Determine the conductance by taking usual precautions.
Result:
The conductivity of given water sample is,
Sample I = 0.51 Siemen.
Sample 11 = 0.27 Siemen.

Sample III = (.12 Siemen,
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Determination of Turbidity

Turbidity

Turbidity in water is due to find suspended particles such as finally
divided into organic and inorganic substances slit clay plan plankton
microorganism etc. Greater is the turbidity, stronger will be effluent of
sewage larger will be the degree of pollution. It may be measured by
nephelometrically adsorptiometrically. There are several ways. Few are
given below.

Turbidity may be measured by using turbidity rod. Here rod is
dipped in the testing water and depth at which the wire disappears is
ecorded. This reading is nothing but turbidity of water in ppm.

The turbidity of municipal water supply must be less than 10 ppm.
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Turbidity

Turbidity in water is due to find suspended particles such as finally
divided into organic and inorganic substances slit clay plan plankton
microorganism etc. Greater is the turbidity, stronger will be effluent of
sewage larger will be the degree of pollution. It may be measured by
nephelometrically adsorptiometrically. There are several ways. Few are

given below.

Turbidity may be measured by using turbidity rod. Here rod is
dipped in the testing water and depth at which the wire disappears is
ecorded. This reading is nothing but turbidity of water in ppm.

The turbidity of municipal water supply must be less than 10 ppm.
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Chemical Analysis of water includes estimation of various
chemical parameters of water. Here only Acidity, Alkanity total
dissolved solid, suspended solid, dissolved oxygen, chloride content,
calcium hardness are determined.
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Acidity of water is its capacity to neutralize a stro? g pase to a
perticular pH Acidity in water samples is due t0 the pressence of
mineral acids ,weak acid and hydrolysis of salts of strong acids and
weak bases .In netural unpolluted water main source of acidity is the

dissovled carbon dioxide

Determination of Acidity of water -

Theory - A known volumecof water sample is first titrated with a
standard solution of NaoH using methyl orange as indicator so that the
PH at the end point is 3.7this titrate the gives the amount of strong acids
and their salts formed with weak bases this titre is called methyl orange
acidity.If the sample is directly titrated using phenolphthalein as
indicator the pH at the end point is8.3 the titre valu in thise case gives
the total acidity .

The titrimetric method for determining the acidity 1s applicable to
colourless samples only which do not intertere with the judgment of
colour change at the end point .For coloured samples conductometric or
potentiometric titration methods can be used.

Reagents :
1. 0.05N NaoH standardized with a stsndard oxalic acid solution
2. Methy! orange indicator (0.05%)
3. Phenolphthalein indicator solution(0.5%)

Procedure-1.Take 100c.c (v) of colourless sample in a conical flask
andc2-3drops of methyl orange indicator solution

5 If the solution turns yellow the methyl orange acidity is absent
(mineral acids and their salt are absent) If the solution turn pink titrate



with 0.05 NaoH solution untill colour changes from pink to
the titrate value (A) this is known as methylorange acidity.

3. Now add 2-3drops of phenolphthalein indicator solution to the same
titration mixtures and continue titration with 0.05 N NaoH until the
colour becomes pink .Record this titre value (B) thise is known as
phenolphthalein acidity.

OBSERVATION:
1) Solution in burette : 0.05N NaoH

-s.-uhc-ul L L Z; b

-

2) Solution in conical flask : Reaction mixture

3) Indicatior : Methyl orange /Phenolphthalein (depend on the colour
of solution)

4) End point  : pink to yellow

Observation Table :

| Titrating
Sr.no Source Reading cm’3
1. River. 3.5
Calculations:

Phenolphthalein acidity in mg of Caco3/litre
=BxN of NaoHx1000x50/v
=3.5%0.05x1000%50/100

=87.5mg/litre




B;volume of ¢.c of NaoH required with phenolphthalein indicator

N:Normality of NaoH

V:Volume in c.c of water sample

Result.
Sr.no ! Water sample ' Acidity of |
| water
L, f River.

87.5mg/litere




Alkalinity is the acid neutralising capacity i.e. ANC of water. It
arises due to presence of HCO3- ,Si03- ,HSi032-, CO3-. It is also due
to humates (Humates is salt of weak organic acid.) Alkalinity due to
HCO3- is called bicarbonate alkalinity. Similarly carbonate alkalinity is
due to CO3-, hydrate alkalinity is due to OH-

Therefore ANC = Total alkalinity =HT
HT= [OH-] + [HCO3-] + [CO32-] - [H3+0]

In natural water species of B, Si, P, S etc. Contribute in ANC but their
contribution is too small.

Hydrate and Carbonate alkalinity is also called phenolphthalein
alkalinity as it is determined by it. Bicarbonate alkalinity is determined
by methyl orange. So it is called methy! orange alkalinity.

Procedure -
25 ml of water was filtered through ordinary filter paper and taken
in 250ml conical flask.

Then 2-3 drops of methyl orange indicator we're added and titrated
against 0.02N H2S04, end point is yellow to orange red.

Then M.B.R. was noted and alkalinity was calculated by using
formula.

Observations -

Solution in conical flask : 25 ml Water sample.
Solution in burette : 0.02 N H2SO4

Indicator : Methyl orange

End point : Yellow to orange red




3 Observation Table -
- Sr. No. Source Titration
readings in cm3
1 River 2.6 cm3
2 Bore 1.6 cm3
3 Tap water 2.4 cm3
Calculation -
Formula :
Sample No. 1

Alkalinity = C.B.R. x 1000/Volume of sample taken
=2.6 x 1000/25
=104 mg/litre.

Sample No.2

Alkalinity = C.B.R. x 1000/Volume of sample taken
= 1.6 x 1000/25
= 64 mg/litre

Sample No.3

Alkalinity = C.B.R. x 1000/Volume of sample taken
=2.4 x 1000/25

=96 mg/litre
10
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Sr.No Sourceof water | Alkalinity ~mellitre
sample
1 | River 104 mg/litre
2 Bore 64 mg/litre
3 Tap water 96 mg/litre
|

11
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Determination of total dissolved solid from water

sample -

Soluble salts of Na, K, Ca, Mg, Fe, and Mn in the “Tormreof
bicarbonates , carbonates , chlorides , nitrates , sulphates and phosphates
etc. are present in natural water and increase the density , affect
osmoregulation of organism , solubility of gases and hence it affects use
of water of drinking , irrigation and industrial purposes.

Procedure :-

By using TDS meter.

Result:-

The given water sample contains TDS = 39 ppm.
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The small soild partical which in suspension in water as a colloid
or due motion of water called suspended sould

Observations-
1. Weight of crucible W1=31.197g
2.weight of crucible +weight of suspended soild W2=32.766g

3.Weight of suspended soild W2-W1=1.238¢g

Procedure-

500ml of sample of water is filtered throgh dried and weighed
Gooch crucible (W1)suspended material retains in the crucible .It is
washed with distilled water so as to remove cl- ions then crucible 1s
dried weighed by taking usal precautions(W2)

Calculations

Wt.of suspended solides =(W2-W1)cx10"6/volume of sample taken
=(32.766-32.197)c*10"6ppm/500
=1.238ppm

Results-

The given water sample cotains 1.238ppm suspended solid




Determination of dissolved oxygen.

(By Winkler's Method) -

Theory :-

Manganous sulphate reacts with alkali to form Mn(OH)2 which
in the presence of oxygen gets oxidized into a brown coloured
compound of manganese in trivalent state . In.a strong acidic medium ,
manganic ions oxidize iodide to iodine which can be titrated with a
standard thiosulphate solution . The librated iodine is equivalent to the
amount of oxygen present in the water sample . Thus by knowing the
amount of liberated iodine , the amount of oxygen present in the given
saraple can be calculated.

Reagents :-
1) 0.025 N sodium thiosulphate solution.
2) Alkaline KI solution.
3) Manganous sulphate solution.

4) 1% starch solution.

3) concentrated sulphuric acid.




Procedure:-

1)Fill the given water sample in a glass-stoppered c:‘;-"'c_‘:___a_l flgs
known volume (100c.c.),carefully avoiding any kind of bubbling and
trapping of air bubbles in the bottle after placing the stopper.

2)Introduce lc.c. of each alkaline KI and MnSO4 solution, if the volume
of the flask is 100c.c. The reagents should be added by means of two
separate pipettes well below the surface of water so that there is through

mixing.

3)Place the stopper and shake well by inverting flask repeatedly. Keep
the bottle for sometime so that the ppt. settles.

4)Add 1-2c.c. of conc.H2804 and shake well to dissolve the ppt.

5) Pour carefully the whole content into another conical flask.

6) Titrate with Na2$203 solution using starch as an indicator until blue
colour disappears.

Calculation :-
D.O. in mg/lit. ={ (c.c.x N) of the titrant x 8 x 1000} = { V1-V }
Where, V1 = volume of sample bottle after placing stopper,
V = Volume of MnSO4 and KI solution added.
N 0. in mg/lit. = {(4 x 0.025 ) x 8 x 1000 } + {102-2 }
= 8 me/lit.
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Principle -

Silver nitrate reacts with chloride to form very slightly soluble
precipitate of AgCl. At the end point when all the chlorides get
precipitated. Free silver ions reacts with chromates to form chromates of

reddish brown colour.

Reagents -

1. Silver nitrate 0.02N. Dissolve 3.4g dried AgNO3 in distilled water
to make 1litre of solution and keep in dark bottle.

2. Potassium chromate 5%. Dissolve 5g of K2Cr207 in 100 ml of
distilled water.

Procedure -

1. Take 50 ml of sample in a conical flask and 2ml of K2Cr207.

2. Titrate the content against 0.02N AgNO3 until persistence red
range appears.

Calculation -

Chlorides mg/litre = ml x N of AgNO3x1000 x 35.5/ ml of sample.
=2.0 x 0.02Nx1000x35.5/ 50
= 28.4 mg/litre

Result -

The given water sample contain Chloride = 28.4 mg/litre.

16
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Many indicators such as ammonium purphurate calcon etc.
form a complex with only calcium but not with magnesium at higher pH.
As EDTA is higher affinity towards calcium. Formed complex is broken
down and a new complex is formed. EDTA has property to combine
with both & therefore magnecfum is largely precipitated as its
hydroxide at sufficiently higher pH.

Determination of Calcium Hardness by EDT

Principle:—

Reagent:-

1) EDTA solution: 0.01M dissolved 3.723 of disodium salt of EDTA in
distilled water to prepare 1 liter solution. Store in polyhtene or Pyrex
bottle.

2)Sodium hydroxide: 1N dissolved 40g of NaOH in distilled water&
dilute to 1 liter.

3)Mureoxide indicator: Mix 0.2g of ammonium purphurte with 100g of
NaCl & gride.
Procedure:-

1. Take 50ml sample in conical flask if the sample having alkaline
use smaller volumes diluted to S0ml.

7. Add 2.0ml of NaOH solution is the sample.

3. Add 100 to 200mg of mureoxided indicators pink colour developes.

4. Titrate against EDTA solution untill the pink colour changes 1o
purple for better judgement of end point compare the purple colour
with the distilled water blanks titration end point.

17
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Calculation:-
Calcium mg= (X X 400.8) + 30
= (8.09 x 400.8) + 50
= 64.929 mg/lit.
Where, x = Volume of EDTA used.

Result:-

The calcium hardness of water sample is, 64.929 mg/lit.

18
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analyzed for above test.

The result of the above sample are summarized in the following

table :

Sr No. st Water Samples
1 pH 7.40
2 Conductivity 0.51 mhos/cm
3 Turbidity 10ppm
4 Acidity 87.5 my/lit
5 Alkinity 104 mg/lit
6 T.D.S 39 ppm
7 S.S 1.238 ppm
8 D.O 8 mg/lit
9 | Chloride 28.4 mg/lit
10 Calcium Hardness 64.929 mg/lit

From above test here, concluded that given water sample is best
for Drinking, Cleaning, and Washing purposes, as well as best for
Agriculture.

19
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Introduction

Water is one of the abundantly available substances in
nature. It constituent about 75% of the matter of earth’s crust.
Risdistributed in naturein various forms suchas spring water,
nwer water, rain water etc. among these, the purest form of
water is rain water. It's chemical formula is H20. it exists is
gaseous, liquid and solid states. It has the unique ability to
support to every kind of life as well. As to dissolve variety of
substance so it is regarded as universal solvent. Thus it may
gontain variety of substances either in the form solution or
‘suspensions. Which can disort the scientific analytical data.

‘Most of these contaminates have the potential to affect the
not only the number of scientific application but also create a
variety of problems in living as well as non living system. i.e. it
affect the quality of water so to decide the quality of water,
analysis is essential parameter of water analysis are commonly
expressed in milligram per litre, part per million (ppm) etc.
where ppm means the number of parts of substances per
million parts of water. This unitis also called as milligram per
litre (mg/lit) or gram per cubic meter. Water analysis includes
physical analysis and chemical analysis.
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Physical Analysis of water

Physical analysis of water includes the measurement of
Physical characteristics of water such as pH, conductance, turbidity.

Determination of pH

(Hydrogen ion concentration)

pH measures the power or potenz hydrogen ion it was proposed
& Sorenson in 1909. It may be defined as,

pH=-10g10 [H+]

I is useful in calculation of activity , alkalinity, corrosion control,
coagulation. pH of solution can be determined colourimetrically,
electrometrically.

The pH range of drinking water is 7.0 to 8.5.

The pH of given water sample is determined by electrometrically
using pH meter.
The pH of,

e Water Smaple I= River water=7.40

e Water Sample II= Tap water=7.56




Determination of Conductivity of Water

_ onductance:-

It measures capacity of water to conduct the electricity. It is
~pressed in milimhos and micromhos or mili-siemens. It depends on
=mperature and proportional to dissolved salts in water. As
“=termination of electrical conductance is rapid,the quantity of dissolved
w2lts in given water sample can be determined. Its determination is
wseful to check purity of distilled water, Steam purity in power industry
wnd also in industrial applications of water. Here note that distilled water
~aving conductivity greater than 2should not be used for water analysis.

Procedure:-

/) Standardise conductometer using 0.01MKCI solution
(1.413mhos/cm).

2) Take the sample in a beaker.

3) Determine the conductance by taking usual precautions.

Result:
The conductivity of given water sample is,

Sample I = 0.51 Siemen,
Sample II = 0.27 Siemen.

Sample III = 0.12 Siemen.




Determination of Turbidity

Turbidity

Turbidity in water is due to find suspended particles such as 1i
divided into organic and inorganic substances slit clay plan plankton
microorganism etc. Greater is the turbidity, stronger will be effluent of
sewage larger will be the degree of pollution. It may be measured by
mephelometrically adsorptiometrically. There are several ways. Few are

‘given below.

Turbidity may be measured by using turbidity rod. Here rod is
dipped in the testing water and depth at which the wire disappears is

‘ecorded. This reading is nothing but turbidity of water in ppm.

The turbidity of municipal water supply must be less than 10 ppm.
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Chemical Analysis

Chemical Analysis of water includes estimation of various
chemical parameters of water. Here only Acidity, Alkanity total
dissolved solid, suspended solid, dissolved oxygen, chloride content,

calcium hardness are determined.
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Determination of Acidity of water - %%,M .

Acidity of water is its capacity to neutralize a strong base to a
perticular pH .Acidity in water samples is due to the pressence of
mineral acids ,weak acid and hydrolysis of salts of strong acids and
weak bases .In netural unpolluted water main source of acidity is the
dissovled carbon dioxide

Theory - A known volumecof water sample is first titrated with a
standard solution of NaoH using methyl orange as indicator so that the
PH at the end point is 3.7this titrate the gives the amount of strong acids
and their salts formed with weak bases this titre is called methyl orange
acidity.If the sample is directly titrated using phenolphthalein as
indicator the pH at the end point is8.3 the titre valu in thise case gives

the total acidity .

The titrimetric method for determining the acidity is applicable to
colourless samples only which do not intertere with the judgment of
colour change at the end point For coloured samples conductometric or
potentiometric titration methods can be used.

Reagents :

1. 0.05N NaoH standardized with a stsndard oxalic acid solution

(]

_ Methyl orange indicator (0.05%)

[WH]

_Phenolphthalein indicator solution(0.5%)

Procedure-1.Take 100c.c (v) of colourless sample in a conical flask
andc2-3drops of methyl orange indicator solution

5 If the solution turns yellow the methyl orange acidity is absent
{mineral acids and their salt are absent) If the solution turn pink titrate

, - — ',
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with 0.05 NaoH solution untill colour changes from pink to yie set
the titrate value (A) this is known as methylorange acidity.

3. Now add 2-3drops of phenolphthalein indicator solution to the same
titration mixtures and continue titration with 0.05 N NaoH until the
colour becomes pink .Record this titre value (B) thise is known as
phenolphthalein acidity.

OBSERVATION:
1) Solution in burette : 0.05N NaoH

2) Solution in conical flask : Reaction mixture

3) Indicatior : Methyl orange /Phenolphthalein (depend on the colour
of solution)

4) End point : pink to yellow

Observation Table :

Titrating

Sr.no Source Reading cm”3

River. 35

Calculations:

Phenolphthalein acidity in mg of Caco3/litre

=BxN of NaoHx1000x50/v

=3.5%0.05%1000x50/100

=87.5mg/litre
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Where

B;volume of ¢.c of NaoH required with phenolphthalein indicator

N:Normality of NaoH

V:Volume in c.c of water sample

Result.
Sr.no Water sample Acidity of
water
I River. 87.5mg/litere
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arises due to presence of HCO3- ,SiO3- ,HSi032-, CO3-. It is also due
to humates (Humates is salt of weak organic acid.) Alkalinity due to
HCO3- is called bicarbonate alkalinity. Similarly carbonate alkalinity is
due to CO3-, hydrate alkalinity is due to OH-

Therefore ANC = Total alkalinity =HT
HT=[OH-] + [HCO3-] + [CO32-] - [H3+O0]

In natural water species of B, Si, P, S etc. Contribute in ANC but their
contribution is too small.

Hydrate and Carbonate alkalinity is also called phenolphthalein
alkalinity as it is determined by it. Bicarbonate alkalinity is determined
by methyl orange. So it is called methyl orange alkalinity.

Procedure -
25 ml of water was filtered through ordinary filter paper and taken
in 250ml conical flask.

Then 2-3 drops of methyl orange indicator we're added and titrated
against 0.02N H2S04, end point is yellow to orange red.

Then M.B.R. was noted and alkalinity was calculated by using
formula.

Observations -
Solution in conical flask : 25 ml Water sample.
Solution in burette : 0.02 N H2S04
Indicator : Methyl orange
End point : Yellow to orange red

9
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Observation Table -

Sr. No. Source Titration
readings in cm3

1 River 2.6 cm3

2 Bore 1.6 cm3

3 Tap water 2.4 cm3
Calculation -
Formula :
Sample No. |

Alkalinity = C.B.R. x 1000/Volume of sample taken
=2.6 x 1000/25
= 104 mg/litre.

Sample No.2

Alkalinity = C.B.R. x 1000/Volume of sample taken
= 1.6 x 1000/25
= 64 mg/litre

Sample No.3

Alkalinity = C.B.R. x 1000/Volume of sample taken
=2.4 x 1000/25

=96 mg/litre
10




Result -
Sr.No Source of water Alkalinity mg/litre
sample
1 River 104 mg/litre
2 Bore 64 mg/litre
3 Tap water 96 mg/litre

11




sample -

Soluble salts of Na, K, Ca, Mg, Fe, and Mn in the form of
bicarbonates , carbonates , chlorides , nitrates , sulphates and phosphates
etc. are present in natural water and increase the density , affect
osmoregulation of organism , solubility of gases and hence it affects use
of water of drinking , irrigation and industrial purposes.

Procedure :-

By using TDS meter.

Result:-

The given water sample contains TDS = 39 ppm.

12




Determination of suspended solid in water B

The small soild partical which in suspension in water as a co To1d

or due motion of water called suspended sould
Observations-

1. Weight of crucible W1=31.197g

2.weight of crucible +weight of suspended soild W2=32.766g
3.Weight of suspended soild W2-W1=1.238g

Procedure-

500ml of sample of water is filtered throgh dried and weighed
Gooch crucible (W1)suspended material retains in the crucible .1t is
washed with distilled water so as to remove cl- ions then crucible is
dried weighed by taking usal precautions(W2)

Calculations

Wt.of suspended solides =(W2-W1)cx1076/volume of sample taken
=(32.766-32.197)c*x10"6ppm/500
=1.238ppm

Results-

The given water sample cotains 1.238ppm suspended solid

13
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Determination of dissolved oxygen.

(By Winkler's Method) -

Theory :-

Manganous sulphate reacts with alkali to form Mn(OH)2 which
in the presence of oxygen gets oxidized into a brown coloured
compound of manganese in trivalent state . In.a strong acidic medium ,
manganic ions oxidize iodide to iodine which can be titrated with a
standard thiosulphate solution . The librated iodine is equivalent to the
amount of oxygen present in the water sample . Thus by knowing the
amount of liberated iodine , the amount of oxygen present in the given
sample can be calculated.

Reagents :-
1) 0.025 N sodium thiosulphate solution.
2) Alkaline KI solution.
3) Manganous sulphate solution.
4) 1% starch solution.

5) concentrated sulphuric acid.

14




|
fod

i i

Procedure:- p)
DFill the given water sample in a glass-stoppered conical flask of
known volume (100c.c.),carefully avoiding any kind of bubbling and

trapping of air bubbles in the bottle after placing the stopper.

2)Introduce lc.c. of each alkaline KI and MnSO4 solution, if the volume
of the flask is 100c.c. The reagents should be added by means of two
separate pipettes well below the surface of water so that there is through
mixing.

3)Place the stopper and shake well by inverting flask repeatedly. Keep
the bottle for sometime so that the ppt. settles.

4)Add 1-2c.c. of conc.H2504 and shake well to dissolve the ppt.
5) Pour carefully the whole content into another conical flask.

6) Titrate with Na2S203 solution using starch as an indicator until blue
colour disappears.

Calculation :-
D.O. in mg/lit. ={ (c.c.x N) of the titrant x 8 x 1000} +~ { Vi-V }
Where, V1= volume of sample bottle after placing stopper,

V = Volume of MnSO4 and KI solution added.
D.O. in mg/lit. = {(4 x 0.025 ) x 8 x 1000 } + {102-2 }

= 8 mg/lit.

Result :-
The given water sample contains 8 mg/lit. dissolved oxygen.

15
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Principle -

Silver nitrate reacts with chloride to form very slightly soluble
precipitate of AgCl. At the end point when all the chlorides get
precipitated. Free silver ions reacts with chromates to form chromates of
reddish brown colour.

Reagents -

1. Silver nitrate 0.02N. Dissolve 3.4g dried AgNO3 in distilled water
to make 1litre of solution and keep in dark bottle.

2. Potassium chromate 5%. Dissolve 5g of K2Cr207 in 100 ml of
distilled water.

Procedure -
1. Take 50 ml of sample in a conical flask and 2ml of K2Cr207.

2. Titrate the content against 0.02N AgNO3 until persistence red
range appears.

Calculation -

Chlorides mg/litre = ml x N of AgNO3x1000 x 35.5/ ml of sample.
=2.0 x 0.02Nx1000%35.5/ 50
= 28.4 mg/litre

Result -

The given water sample contain Chloride = 28.4 mg/litre.
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Determination of Calcium Hardness by EDT @ Q;"‘?‘f

Principle:—

Many indicators such as ammonium purphurate calcon etc.
form a complex with only calcium but not with magnesium at higher pH.
As EDTA is higher affinity towards calcium. Formed complex is broken
down and a new complex is formed. EDTA has property to combine
with both & therefore magnecfum is largely precipitated as its
hydroxide at sufficiently higher pH.

Reagent:-

1) EDTA solution: 0.01M dissolved 3.723 of disodium salt of EDTA in
distilled water to prepare 1 liter solution. Store in polyhtene or Pyrex
bottle.

2)Sodium hydroxide: IN dissolved 40g of NaOH in distilled water&
dilute to 1 liter.

3)Mureoxide indicator: Mix 0.2g of ammonium purphurte with 100g of
NaCl & gride.

Procedure:-

1. Take SOml sample in conical flask if the sample having alkaline
use smaller volumes diluted to S0ml.

2. Add 2.0ml of NaOH solution is the sample.
3. Add 100 to 200mg of mureoxided indicators pink colour developes.

4. Titrate against EDTA solution untill the pink colour changes to
purple for better judgement of end point compare the purple colour
with the distilled water blanks titration end point.

17
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Calculation:-
Calcium mg= (X x 400.8) + 50
= (8.09 x 400.8) + 50

= 64.929 mg/lit.

Where, x = Volume of EDTA used.

Result:-

The calcium hardness of water sample is, 64.929 mg/lit.
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Conclusion

The potable water sample collected from Patan Village. The same are
analyzed for above test.

The result of the above sample are summarized in the following

table :

Water Samples
1 pH 7.40
2 Conductivity 0.51 mhos/cm
3 Turbidity 10ppm
4 Acidity 87.5 mg/lit
5 AlKinity 104 mg/lit
6 T.D.S 39 ppm
7 S.S 1.238 ppm
8 D.O 8 mg/lit
9 Chloride 28.4 mg/lit
10 Calcium Hardness 64.929 mg/lit

From above test here, concluded that given water sample is best
for Drinking, Cleaning, and Washing purposes, as well as best for
Agriculture.
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The Objective of this project is to study some of the Boiling
point of organic and inorganic’compound
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Many of the properties of organic molecules can be
predicted based on the strength of their cohesive molecule-
molecule interactions (i.e. how much the molecules want to
stick together). The boiling point (BP) and melting point
(MP) of an organic molecule is related to: 1) the molecular
weight of the molecule and 2) the "stickiness" of individual

molecules for their neighbors.

For example, molecules in a liquid are held together by
attractive interactions between molecules. These
interactions must be broken (by adding heat) in order to
Eransition into the gas. The stronger the cchesive
interactions, the more heat that is necessary for the liquid-
to-gas phuse transition. These same attractive molecule-
molecule interactions have to be broken for a solid to liquid
phase change.
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The boiling point of organic compounds can give important information about their physical
properties and structural characteristics. Boiling point helps identify and characterise a
compound. A liquid boils when its vapour pressure is equal to the atmospheric pressure. Vapour
pressure is determined by the kinetic energy of a molecule.

Kinetic energy depends on the témperature, mass and velocity of a molecule. When the
temperature increases, the-average kinetic energy of particles also increases. When the
temperature reaches the boiling point, the average kinetic energy becomes sufficient to overcome
the force of attraetion between the liquid particles. As the force of attraction decreases, the
molecules in the liquid state escape from the surface and turn into gas.

The boiling point of a liquid varies with the surrounding atmospheric pressure. A liquid ata
higher pressure has a higher boiling point than when that liquid is at lower atmospheric pressure.

The normal boiling point of a compound is an indicator of the volatility of that compound. The
higher the boiling point, the less volatile is the compound Conversely, the lower the boiling
point, the more highly volatile is the compound. At a given temperature, if a compound’s normal
boiling point is lower, then that compound will generally exist as a gas at atmospheric pressure.
If the boiling point of the compound is higher, it then exists as a liquid or a solid.

1. Strength of intermolecular forces

The relative stréngth of intermolecular forces such as ionic, hydrogen bonding, dipole-dipole
interaction-dnd Vander Waals dispersion force affects the boiling point of a compound. The
influence of these forces depends on the functional group present. We can explain the effect of
these forces on the boiling point of compounds with the help of some examples.

Consider butane and its three derivatives such as diethyl ether, n- butanol and sodium n-
butoxide.
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Structure
Name i ]2 Bumer Dicthylether | n-butanal | _ n-butoxide

Molecular | - :

WWeighs {g/moy] 96.1
Strongest .-

intemi'_ ' - Tonic

: Eo!!ing tmm a-'za.wc.
n-butane (C4H;0) contains no tional group. The only attraction between the butane

molecules is weak Vander Waals dispersion forces. The result is that butane boils at a
temperature at which water freezes, and is much lower than diethyl ether. In the case of dieth yl
ether, the molecules are held together by dipole-dipole interaction which arises due to the
polarized C-O bond. Its boiliny point is 35°C. Compare its boiling point with that of n-butanol.

butanol contains hydroxyl group, which is capable of hydrogen bonding. But the boiling point of

sodium butoxide is hi gher than that of butano] because the attractive force in sodium butoxide is
very strong ionic bond.

The intermolecular force

s go in the order Ionijc > Hydrogen Bonding > Dipole-Dipole > Van der
Waals dispersion force.
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A liquid at high-pressure has a higher boiling point than when that liquid is at atmospheric
pressure. In other words, the boiling point of a liquid varies depending upon the surroundin g
environmental pressure. For a given pressure, different liquids boil at different tem peratures.

pressure boiling point) of a liquid is the special case in which the vapor pressure of the liquid
equals the defined atmospheric pressure at sea level, 1 atmosphere.2 At that temperature, the
vapor pressure of the liquid becomes sufficient to overcome atmospheric pressure and allow
bubbles of vapor to form inside the bulk of the liquid. The standard boiling point has been

defined by JUPAC since 1982 as the temperature at which boiling occurs under a pressure of 1
bar. _

liquid gas

Y ik heat O O
o ..../} = i
I In order to undergo a phase O
change, energy (in the form

of heat) is required to break
the cohesive molecule-
molecwts interactions.
Therefore:
I P M
sfronger cohesive forces higher boiling point

I

higher melting point
and greater solubility in water*

(more sticky)
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The compounds in this table were selected on the basis of their laboratory and industrial -
importance, as well as their value in illustrating trends in

the variation of physical properties with position in the periodic table. An effort has been
made to include the most frequently encountered inorganic

substances; a limited number of organometallics are alsn covered. Many, if not most, of
the compounds that are-solids at ambient temperature

can exist in more-than one crystalline modification. The information given here applies

to the most stable or common crystalline form. In cases

where two or more forms are of practical importance, Separate entries will be found in
the table,

Compounds are arranged primarily in alphabetical order by the most commonly used
name. However, adjustments are made in many instances in

order to bring closely related Compounds together. For example, hydrides of elements
such as boron, silicon, and germanium are grouped together

‘mmediately following the entry for the parent element, since they would otherwise be
scattered throughout the table. Likewise, the oxoacids of an

=€ment are given in one group whenever a strict alphabetical order would Separate
em (e.g., sulfuric acid and fluorosulfuric acid). The Formula

£
i

oHowing the table-provides another means of locating a Compound. There is also

Fay Y]
-

=1 index to CAS Registry Numbers,

= following data fields appear in the table:

-= *1 siate is written as copper(l) rather than Cuprous, iron in the +3 state is iron(l11)

=—"=r than ferric.

ula: The simplest descriptive formula is given, but this does not necessarily

-- -

specify the actual structure of the compound. For
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example, aluminum chloride js designated as AICI3, even though a More accurale’
representation of the structure in the solid phase

(and, under Some conditions, in the gas phase) is Al2Cls. A few exceptions are made,
Such as the yse of Hgz

+2 for the mercury(l) ion,

* CAS Registry Number: Chemical Abstracts Service Registry Number, An asterisk (*)

that the number refers to the anhydrous Comipound. {in most cases the generic CAS RN
for the Compound is given rather than

the number for @ specific erystalline form or mineral.

Place for Jeag Compounds, two places for Compounds of Seienium, germanium, gfc.); a
maximum of three places is given. For CoOmpounds

of radioactive elements for which JUPAC makes no recommendation, the mass number
of the isotope with longest half-life

solid at room temperature, together with color
and other desqriptive features, Abbreviations are listed beloy.

*mp: Normafmelting point in °C. The notation “tp” indicates the temperature gt which
solid, liquid, and gas are in equilibrium at

a pressure greater than one atmosphere (i.e., the normal melting point does not exist).
When available, the triple point pressure
is listed.
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the temperature where the pressuie of the vapor in equiiibrium with the solid reaches as
101.325 kPa. See Reference 8, p. 23, for

further discussion of sublimation points and triple points. A notation “sublimes” without a
' temperature being given indicates that

-

il there is a perceptible sublimation pressure above the solid at ambient temperatures.

Boiling point

Solvent Boiling point (°C)=

ethylene dichloride 83.48

yridine 115.25

methyl isobutybketone 116.5
methylene chloride 39.75
isooctane 99.24
carbon disulfide 46.3
carbon tetrachloride 76.75

0-xylene 144.42




Boiling
A liquid boils at a temperature at which its vapor pressure is equal to the pressure of the gas

above it. The lower the pressure of a gas above a liquid, the lower the temperature at which the
liquid will boil.

The Macroscopic View

The boiling point of a liquid is the temperature at which its vapor pressure is equal to the
pressure of the gas above it.The normal boiling point of a liquid is the temperature at which its
vapor pressure is equal to one atmosphere (760 torr).

The Microscopic View

Microscopic view inside a bubble in boiling water. The diagram
shows the right-hand inner surface of the bubble. Note the
awater gas and liquid are in equilibrium.




Factors That Affect the Boiling Point

Table of physical data

Element I:;Proton numberg Symbol f Mﬁhi_(l_lKg:)point F Bomrl%jp(.ﬁ"l.tm §'
Csodium | ] 1 3 1156
 magnesim | 12 Mg | o ] Tms0
alminum |13 A T e T 20
:m—‘s”ﬂ;::});m“fmmﬁw | Si L1683 | 228
 phosphorus T a8 T | 317 553
 enlghur | 16 L s N U

_____ e Bl 9 T m e | e

argon | 18 | Ar : 84 % 87
Boiling

When a substance boils, most of the remaining attractive forces are broken so the particles can

move freely and far apart. The stron ger the attractive forces are, the more energy is needed to

overcome them and the higher the boiling temperature.

Initial boiling point

For a single component liquid without any impurities, the boiling occurs
for a given pressure value, This temperature is known as
only on the pressure, A pure liquid component, can be co
temperature and pressure point.

at constant temperature
boiling point of that liquid and idepends
mpletely vaporized at a single
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Conclusion é(\ )

if the boiling point of given ORGANIC and
'NORGANIC compound is not same as the
“alue stated in official book / literature, it may
7= due to presence of impurities in the given
“HRGANIC and- INORGANIC compound.
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TABLE 1: BUDGET AT A GLANCE

BUDGET: 2021-22

(Rs. in crore)

2019-20

) — (Pre- 2020-21 2020-21 2021-22
' Actuals) (BE) RE (BE)
|
A. | Revenue Receipts 52618 91100 75903 07141
Revenue Expenditure 52964 62664 62486 68804
Revenue Surplus (A-B) | -346 28436 13417 28337
C. | Capital Receipts 12411 10328 16438 11480
D. | Capital Expenditure 12065 38764 29855 39817
. % i
Cagital A/C Defict 346 -28436 13417 28337
(C-D) |
E. | Total Expenditure ‘ 65029 101428 92341 108621
F. | Total Receipts 65029 101428 92341 108621
G. | Fiscal Deficit \ 10679 10240 15710 10647
H Unfunded/Additional 0 0 0 0

resources required

‘- *sign indicates deficit
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ECONOMIC GROWTH

GDP at current prices

Graph: 3 (Rs. in crore)
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TAXES & REVENUES - INCIDENCE & EFFICIENCY
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TABLE 2 BUDGET: BASIC DETAILS

(Rs. in crore)

1
s MO0 | 202 | 20021 202012
| Actaals) (BE) | (RE) (BE)
Revenue Receipts 52618 91100 | 75903 97141
| (i+iiFiiitiv+y)
"i. Own Tax Revenue 9467 13241 | 10837 16276
. ii. Non-Tax Revenue 4259 4065 | 6193 8209
| iii. Share of Central Taxes 6802 0 0 0
| iv. Resources from Centre 32090 69794 55273 62656
v, Additional  Resource  Mobilization | 0 4000 | 3600 10000
| (ARM)/Channelizing resources into system |
l pool (CRISP) I
| Total Revenue Expenditure of which 52964 62664 \ 62486 68804
Enreresr payments 5927 6891 | 6790 7692
| €SS 1262 3009 | 3277 3389
| Total Capital Receipts 12411 10328 | 16438 11480
i, Borrowings 8718 7917 | 14330 9214
|7ii. Other liabilities of which Provident Fund | 1961 2323 | 1380 1433
| (Net)
\ iii. Misc. Non-debt creating | 1728 83 723 828
iv. Recovery of Loans and Advances 4 5 5 5
“Total Capital Expenditure 12065 38764 | 29855 39817
‘i».(‘,apital Expenditure including PMDP 8718 28565 il 19762 24481
of which : Repayments 2067 4248 | 4258 4226
[ii. CSS 3347 10199 | 10093 15336
 Total Expenditure 65029 101428 | 92341 108621
PRevcnuc Expenditure 52064 62664 | 62486 68804
| ii. Capital Expenditurc® 8718 28565 | 19762 24481
iii. CSS Capex 3347 10199 | 10093 15336
 Total Receipts 65029 101428 | 92341 108621
i. Revenue Receipts 52618 91100 I 75903 97141
ii. Capital Receipts* 12411 10328 | 16438 11480
" Revenue Surplus -346 28436 | 13417 28337
mmnded:‘}\dditinnal Resources Required 0 0 0 0
| Fiscal Deficit 10679 10240 | 15710 10647

#  Capital Receipt and Expenditure excludes
and BE 2021-22 and Power Purchase liability

Nirbhar Bharat Abhiyan.

ways and means advance of Rs 22211 crore in RE 2020-21

clearance of Rs 11025 crore in RE 2020-21 under Atma




TABLE 3: REVENUE RECEIPTS

(Rs. in crore)

| T 2019-20 2020-21 2020-21 2021-22
': (Pre-Actuals) (BE) (RE) (BE)
" Revenue Receipts (I+11) 52618 91100 75903 97141
L Total Grants from Centre 38892 69794 55273 62656
i Share of Central Taxes 6802 0 0 0
}F Resources from Centre 32090 69794 55273 62656
"IL. Own Revenues 13726 21306 20630 34485
(14243
1. Own Tax Revenues 9467 13241 10837 16276
a. GST 4720 9242 7077 10462
b. Sales Tax 1662 1500 1210 1650
c. Excise Duty & Tax on Goods 2086 1838 1304 1978
d. Others 999 661 1246 2186
2. Non-Tax Revenues, of which 4259 4065 6193 8209
Inierest Receipls 19 2 0 2-
Power Receipts 2890 3000 4500 5500
3. Additional Resource - 4000 3600 10000
Mobilization (ARM)/
Channelization of resources
into system pool (C RISP)

TABLE 4: REVENUE RECEIPTS AND EXPENDITURE: COMPOSITION

(Rs. in crore)

|
P 2((’11,?,;‘3“ 2020-21 2020-21 2021-22
Actuals) (5E) (RE) (EE)
A. | Revenue Expenditure of which: 52964 62664 62486 68804
i. Interest 5926 6891 6790 7692
( ii. Power Purchase 2716 0 0 5500
l Tii. Maintenance/Repairs/Material & | 784 1387 711 1043
l Supplies
iv. Grant in Aid 5095 6979 6687 4120
| v. CSS 1262 3009 3277 3389
| B. | Primary Revenue Expenditure, of 47038 55773 55696 61112
l which:
| i. Salaries 23793 30573 28325 30131
ii. Pension 6999 7045 8641 8589
| iii. Others 6389 6780 8055 8340

*power Purchase for 05 months in 2019

-20 form part of Grant-in-Aid in 05 months.




TABLE 5: CAPITAL RECEIPTS

(Rs.in crore)

TR 2019-20 2020-21 2020-21 2021-22
(Pre-Actuals) (BE) (RE) (BE)

Capital Receipts 12411 10328 16438 11480
1. Negotiated loans R44 800 1000 1600
2. Market Borrowings 7874 7117 13330 7614
4. Misc. Non-debt creating 1728 83 723 828

5. Recovery of Loans and 4 5 5 3
Advances
6. Provident Fund (Net) 1961 2323 1380 1433
7. Power Purchase Liabilty 0 0 11025 0

# Total Capital Receipt under RE 2020-21 excludes debt raised for clearing power purchase

liability of Rs 11025 during 2020-21 crore under Atma Nirbhar Bharat Abhiyan.

TABLE 6: CAPITAL EXPENDITURE

(Rs. in crore)

= 2‘:;,':3“ 202021 | 2020-21 2021-22
Actuals) ®BE) (BE) (BE)

Capital Expenditure of 12065 38764 29855 39817
which:
i. UT/District/PMDP 6037 21951 12634 18033
(Tameir) Capex
ii. Loans & Advances 54 108 112 109
iii. Repayment of Debt 2067 4248 4258 4226
iv. Equity & Investment 560 1010 1510 800
v. CSS 3347 10199 10093 15336
vi. ULB/PRIs - 1248 1248 1313
Deficit/Surplus on Capital 346 -28436 -13417 -28337
Account




CAPITAL RECEIPTS V/S CAPITAL EXPENDITURE

Graph: 5 (Rs. in crore)
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REVENUE SURPLUS AVAILABLE FOR CAPITAL EXPENDITURE

Graph: 7 (Rs. in crore)
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TABLE 7: STATUTORY FLOW FROM CENTRE

(2020-21 & 2021-22)

(Rs.in crore)
2020-21 2020-21 (RE) 2021-22
(BE) (BE)
(A) | Entitled Grants 33695 33079 33689
i. Share of Central Taxes 0 0 0
ii. Central Assistance to 29230 29230 29165
UT under MHA Grant
(Revenue Deficit Grant)
iii. SDRF/NDRF 279 279 279
iv. SRE 2698 2000 2500
v. Other Central 240 322 432
Schemes
vi. ULB/PRI Grants*, of 1248 1248 1313
which :
a. PRIs 935 935 1000
b. ULBs 313 313 313
(B) | Other Grants 36099 22194 28967
i. Prime Ministers 10989 8824 10242
Development Programme
(TAMEIR) '
ii. PMIP 6000 0 0
iii. CSS 14610 13370 18725
iv. Grant for Allowances 4500 0 0
Total (A+B) 69794 55273 62656

* ULB/PRI Grants are part of Central Assistance of Rs 30478 crore (A ii + vi) under MHA

Grant
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EXPENDITURE TREND
Graph: 11 (Rs in Crore)
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Graph: 13
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TABLE 8: SECTOR-WISE REVENUE EXPENDITURE

(Rs.in Crore)

TI— Budget Revised Budget % Increase from
No Department Estimates Estimates Estimates 2020-21 RE to
2020-21 2020-21 2021-22 2021-22 BE
01| Administrative Sector 0 5 :
01 General Administration 539.77 493.20 576.49 16.89
0 2 Home 8104.07 7939.67 8865.06 11.66
04 | Information 111.47 105.00 134.36 27.96
09 Parliamentary Affairs 54.21 30.68 51.09 66.53
10 Law 752.11 807.40 767.95 -4 .89
14 Revenue 715.70 650.95 787.92 21.04
B 24 Hospitality and Protocol 297.36 268.12 291.03 8.54
Disaster Management,
33 Relief and 1052.80 1043.84 986.15 -5.53
Rehabilitation
Total Administrative 11627.49 11338.86 12460.05 9.89
Sector
02 Social Sector ; _
07 Education 11126.20 10616.84 11016.32 3.76
Food, Civil Supplies
15 and 313.74 262.76 278.02 5.81
Consumer Affairs
Health and Medical 4900.70 5216.00 5605.58 7.47
17 Education
18 Social Welfare 2022.69 2406.59 2506.02 413
Stationery and
25 Printing/Labour and 130.23 108.80 97.82 -10.09
Employment
27 Higher Education 1440.26 1268.76 1365.24 7.60
B 30 Tribal Affairs 105.42 69.19 104.72 51.35
31 Culture 68.91 59.56 64.42 8.16
Youth Services and
34 Technical 737.88 620.60 652.97 5.22
Education
Total Social Sector 20846.03 20629.10 21691.11 515
03 | Infrastructure Sector ' 5
06 Power Development 3968.98 3767.71 6694.66 77.68
16 Public Works 1106.81 954.85 1266.06 32.59
19 | Housing and Urban 1025.87 1026.54 896.73 12,65
Development
|| Itgation and Flood 909.53 720.73 786.70 9.15
22 Control
| ]
_ | bkic etk 1888.40 1856.07 1837.53 -1.00
23 | Engineering
35 ' Science and Technology 18.24 14.27 19.01 33.22
|
| Total Infrastrincistee 8917.83 8340.17 11500.69 37.90
| Sector

13




Economic Sector
Industrics and 467.64 370.56 44336 19.65
14 Commerce
12 Agriculture Production 1386.36 1369.56 134266 -1.96
Animal/She
. sy P 728.44 575.71 675.79 17.38
20 Tourism 247.51 177.76 252.78 42.20
21 Forest 124473 1493.71 1534.00 2.70
26 Fisheries 98.93 99.80 113.75 13.98
28 Rural Development 954.68 750.65 714.61 -4.80
29 Transportl 115.27 126.23 132.68 5.11
32 Horticulture 210.19 166.72 188.79 13.24
36 Cooperative 87.38 73.22 65.17 -10.98
Total Economic Sector 5541.13 5203.92 5463.59 4.99
Planning Development
03 and 126.65 123.00 130.54 6.13
Monitoring
08 Finance 15604.72 16851.00 17558.00 4.20
Total Finance Sector 15731.37 16974.00 17688.54 4.21
Overall Total 62663.85 62486.05 68803.98 10.11

‘-* sign indicates decrease
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SECTOR WISE REVENUE EXPENDITURE

Graph: 14

Administrative Sector (Total Revenue Budget Rs 12460 crore)

m General Administration
®Home

® Information

w Parliamentary Affairs
Blaw

® Revenue

Hospitality and Protocol

© Disaster Management, Relief and
Rehabilitation

Graph: 15

Social Sector (Total Revenue Budget Rs 21691 crore)

= Education
0.30%

m Food, Civil Supplies and Consumer
048% 3.01% Affairs

i

6.29%

0.45% = Health and Medical Education

w Social Welfare
m Stationery and Printing/Labour and
Employment

= Higher Education

Tribal Affairs

1.28% S

Youth Services and Technical Education

15




Graph: 16

Infrastructure Sector (Total Revenue Budget Rs 29059 crore)
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TABLE 9: SECTOR-WISE CAPITAL EXPENDITURE

(Rs.in Crore)
1 % Increase
| Demand N — Budget Revised Budget from 2020-21
, No P Estimates Estimates Estimates RE to
2020-21 2020-21 2021-22 2021-22 BE
01 _ trative Sector
o1 General Administration 288.12 223.40 222.47 0.42
| 02 Home 1111.45 950.32 1383.70 45.60
( 04 Information 1.15 0.75 115 53.33
‘ 09 Parliamentary Affairs 8.00 0.00 4.00
| 10 - 166.75 109.00 116.00 6.42
L 14 Revenue 12.45 88.45 114.70 29.68
| 24 Hospitality and Protocol 35.00 41.10 46.22 12.46
[ Disaster Management,
33 Relief and 451.57 69.26 179.49 159.15
Rehabilitation
l Total Administrative 2074.49 1482.28 2067.73 39.50
_ Sectu_n_'__ _
07 Education 1030.23 507.85 830.94 63.62
[ Food, Civil Supplies
15 and 412.04 306.93 304.97 -0.64
Consumer Affairs
Health and Medical 1267.63 1455.07 1455.83 0.05
L 17 Education
[ 18 Social Welfare 293.89 115.23 173.77 50.80
[ Stationery and
| 25 Printing/Labour & 58.08 55.08 67.08 21.79
| Employment
27 Higher Education 1362.01 841.57 1042.25 23.85
30 Tribal Affairs 162.58 173.41 273.43 57.68
31 Culture 129.38 120.07 525.82 337.93
[— Youth Services and
L 34 Technical 252,66 240.56 24577 2417
| Education
| Total Social Sector 4968.50 3815.77 4919.86 28.93
| a3 Infrastructure Sector
06 Power Devc]opmcnt 3522.9 2608.65 2727.76 4 .57 L
| 16 Public Works 2968.11 3621.66 4088.87 12.90
! -
jg | Housingand Urban 2052.66 1277.58 2709.99 112.12
Development
[rrigation and Flood
, = Coctnl 1559.83 831.97 1410.84 69.58
Public Health 704.72 124376 6346.46 410.26
23 Engineering
35 Science and Technology 148.49 101.39 105.91 4 46
Total Infrastructure 10956.71 9685.01 17389.83 79.55

| Sector
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[ o4 Economic Sector
1 Industrics and 494.25 357.02 648.36 81.60
Commerce
12 Agriculture Production 1292.1 961.87 1607.86 67.16
Animal/She
13 Hindbatidry P 368.97 191.04 235.92 23.49
20 Tourism 576.62 157.04 260.05 65.59
21 Forest 1060.72 214.61 218.24 1.69
26 Fisheries 91.99 111.11 102.11 -8.10
28 Rural Deve[opmcnt 5284.09 447476 4816.70 7.64
29 Transport 188.00 166.45 163.00 -2.07
32 Horticulture 580.20 350.89 400.09 14.02
36 Cooperative 15.00 15.00 15.00 0.00
Total Economic Sector 9951.94 6999.79 8467.33 20.97
05 Finance Sector S S A
- Planning Development
03 and 1364.97 1397.97 1017.00 -27.25
Monitoring
08 Finance 9447 50 6474.07 5955.70 -8.01
| Total Finance Sector 10812.47 7872.04 6972.70 -11.42
| Overall Total 38764.11 29854.89 30817.45 33.37

*The Capital Expenditure under Power Department is net of Rs 11025 crore on account of clearance
of Power Purchase liability under Atma Nirbhar Bharat Abhiyan in RE 2020-21. The overall capital
expenditure is net of Rs 11025 crore in RE 2020-21.
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SECTOR WISE CAPITAL EXPENDITURE

Graph: 18
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DEPARTMENT WISE OVERALL CAPITAL EXPENDITURE (%)

Administrative and Social Sector:

Graph: 22
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DEPARTMENT WISE OVERALL REVENUE EXPENDITURE (%)

Administrative and Social Sector:

Graph: 23
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DEPARTMENT WISE OVERALL CAPITAL EXPENDITURE (%)

Infrastructure and Economic/Finance Sector:

Graph: 24
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DEPARTMENT WISE OVERALL REVENUE EXPENDITURE (%)

Infrastructure and Economic/Finance Sector:

Graph: 25
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SECTORAL INVESTMENT CONTRIBUTION TO GDP

Graph: 26 (Rs in Crore)
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*AJOR DEPARTMENT WISE INVESTMENT CONTRIBUTION TO GDP

Graph: 28
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TABLE 10: DEBT POSITION IN THE PAST 11 YEARS

(Rs in crore)

Y ear Internal Loans & | Total | Insurance | Provi- | Other Total GSDP % of total
Debt Advances | Public and dent | Obliga- | Liabili- at liability to
from Debt Pension Funds | tions* ties current GSDP
Central Funds prices
Govt.
Base Year 2004-05
!_2{)09-10 15449 3144 | 18593 333 | 5113 4685 | 28724 | 48385 59
| 2010-11 *%16535 2032 | 18567 358 | 6291 4756 | 29972 | 58073 52
| Base Year 2011-12
2011-12 20789 1903 | 22692 384 | 8335 4845 | 36256 | 77945 47
2012-13 22796 1839 | 24635 454 | 9954 5205 | 40248 | 86537 47
2013-14 24715 1775 | 26490 505 | 11893 5758 | 44646 | 97400 46
2014-15 26525 1675 | 28200 602 | 14028 5484 | 48314 | 102681 47
2015-16 30452 1579 | 32031 671 | 16846 5798 | 55346 | 116102 48
2016-17 34018 1489 | 35507 775 | 18588 5803 | 60673 | 126230 48
2017-18 37418 1405 | 38823 909 | 20010 8462 | 68204 | 142292 48
2018-19 42222 1292 | 43514 974 | 25233 0340 | 79061 | 158688 50
2019-20 45465 1237 | 46702 1006 | 26156 9709 | 83573 | 179866 46

+  Interest/Non-interest bearing obligations such as deposits of Local Funds, other earmarked funds etc.
*# Excluding one-off debt of Rs. 1300 crore for reduction of overdraft.
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BUDGET: VARIOUS COMPONENTS

The Budget comprises of three parts:

1. Consolidated Fund
2. Public Account

3. Contingency Fund

The Consolidated Fund is the source for all the “usual” budgetary
transactions whether of capital, revenue or loan nature. Tax and Non-Tax revenues
are entered into the Consolidated Fund and any expenditure which are to be met from
the Consolidated Fund must be voted by the Legislature. Expenditures of ‘Charged’

nature are also met out of the Consolidated Fund.

The Consolidated Fund itself comprises of two parts:

a) the revenue account ; and

b) the capital account.

The revenue account comprises expenditures incurred in connection with the
routine administration such as salaries, wages, maintenance and repairs, telephone
expenses, day to day office running expenses and other overheads. Expenditures
relating to the creation of assets which includes most (but not all) of Plan expenditure

is covered in the Capital account.

Revenue receipts are all those incomes which do not incur repayment liability.
These include, in addition to the own revenues, grants from the Central Government

for the financing of Plans, as well as revenue grants.

Capital receipts include internal debt, loans from the Center and recovery of
its own loans advanced to Corporations, Co-operative Societies, etc., and are entered
in the capital account. On the outlay side of the capital account, there are expenditures
corresponding to own investment outlay and disbursements, which comprise of
repayment of public debt and the loans and advances made to the various entities.
Thus, both the capital and debt portions of the Consolidated Fund are under the
Capital budget.
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The Public Account includes those funds which do not belong to the
Government but which it holds in trust for other entities. This would include such
items as accumulations of the employees’ provident fund, reserve and depreciation
funds, deposits from Municipal Corporations, pension fund etc. It could rightly be
characterized as the fund for which the acts as “banker”.

The Contingency Fund, as its name implies, is a fund for emergency use. It is
included in the Budget to cover generally the decretal amounts and other unforeseen
emergent expenditures. Expenditure from the Contingency Fund can be made with
Cabinet consensus alone and hence have the advantage that the budgetary procedure - .
involving legislative approval - is circumvented; albeit the seal of Legislature
subsequently to the expenditure thus incurred is a must. The monetary ceiling of

Contingency Fund is raised every few years through the budgetary process.

DEFINITIONS:-

1. Revenue Receipts are all those receipts, which do not incur repayment
liability. These include own revenues (Tax and Non-Tax), share in central
taxes, statutory and non-statutory grants from the Central Government. These

also include interest and dividend on investments made by the Government.

2. Revenue Expenditure covers all the routine administrative expenditure, such
as salaries and wages, pension, interest payments, maintenance and repairs.
Also, overheads like payment of rent, taxes and other establishment
expenditure.

3. Capital Receipts include loans raised by the from the market, borrowings
from RBI and other institutions, loans from the Centre, receipts from special
securities issued to NSSF and the recovery of its own loans and proceeds

from disinvestment of Government’s stake in Public Sector Undertakings.

4. Capital Expenditure relates to the creation of assets. This corresponds to the
investment outlay on the acquisition of permanent assets like land, buildings,
plant &machinery and all other physical infrastructure. Disbursements, which
mséuﬁmmﬁmh&n igtovndu oo min deramrocsnadev o tan

~tities are also taken as Capital Expenditure.




3. Miscellaneous Capital Receipts (MCR) are treated as Non Debt Capital
Receipts.

6. Primary Deficit is Fiscal Deficit net of ‘Interest Payments and Debt Servicing’

under Revenue Component.

7. Revenue Deficit is the difference between Revenue expenditure and Revenue
Receipts.

8. dget Deficit is the difference between total expenditure and total receipts

and has to be zero in the absence of monetization. Governments have no
access to the monctization route and as such Budget Deficit in their casc ought -

to be zero.

9. Fiscal Deficit is the difference between total expenditure and revenue receipts,

recovery of loans & advances and other non-debt capital receipts.

10. nce Bill consists the Government’s proposals for the imposition of new

es, modification of the existing tax structure or continuance of the existing
tax structure beyond the period approved by the legislature.

i ot

e
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1) INTRODUCTION

w=Sed petroleum gas is not only used for cooking or powering certain
ces, it can also be used for powering cars as well as stationary

€ 2 generator. In fact, a lot of motorists in Europe and other parts of the

JsS and since then it is gradually growing in population.

the third most commonly used fuel for powering vehicles across the.globe.

'On passenger cars, about 16 millions are powered with auto gas. This

ents 3% of the entire number of vehicles driven with LPG.

gas that contains propane and butane and it is produced during the oil

or is extracted during the natural gas production process.

previation or short form for liquefied petroleum gas. Like all fossil fuels, it is
e source of energy. It is extracted from crude oil and natural gas. The
on of LPG is hydrocarbons containing three or four carbon atoms. The
=nts of LPG thus, are propane (C3Hs) and butane (C4H10). Small
of other hydrocarbons may élso be present. erending on the source of

_; 2 how it has been prodOCed, components other than hydrocarbons may also

3 their vehicles with auto gas. Its use as a source of fuel for vehicles dated




PC is a gas at atmospheric pressure and normal ambient temperatures, buf
=d when moderate pressure is applied or when the temperature is sufficiently
>2d. It can be easily condensed, packaged, stored and utilized, which makes it an

energy source for a wide range of applications.

, the gas is stored in liquid form under pressure in a steel container, cylinder or
The pressure inside the container will depend on the type of LPG (commercial

s or commercial propane) and the outside temperature.

you start using LPG, some of the pressure in the containef is released. Some of
:' Sguid LPG then boils to produce vapour. Heat is needed to convert the liquid to
(known as the latent heat of vaporization). As the liquid boils, it draws the heat
2y from its surroundings. This explains why containers feel cold to touch and why, if
2 Is a heavy off-take, water or ice may appear on the container. When you stop using
the pressure will return to the equilibrium value for the surrounding temberature.
pressure of the LPG in the container varies with the surrounding temperature. It is

s much higher than is needed by the appliances that use it; it needs to be controlled to

b
= s

_!,-E a steady supply at constant pressure. This is done by a regulator, which limits the

e '”nl'e to suit the appliance that is being fuelled. It is a colourless and odourless gas to

which foul-smelling mercaptan is added so that leak can be easily detected.




1.1) Objectives

advantages and disadvantages of LPG gas.
effect of LPG gas on nature.
i ‘the challenge of LPG gas and environmental degradation.

pact of LPG gas air pollution in india.

gy LPG affects the Air cycle.
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1 .2 )Hypothesis

It is increasingly used as an aerosg) propellant and gz refrigerant, replacin

Sorofluocrocarbons in an effort to reduce damage to the Ozone layer. When specificall

9S24 2s a vehicle fuel it is often referred to as auto gas.

~ Pemarily butane (C4H10) and, most commonly, mixes including both Propane and butane.

: 8 winter, the mixes contain more Propane, while in summer, they contain more butane.[1)2)

I_ In $e United States, primarily two grades of LPG are solg: commercial propane ang HD-5,

'he Specifications are Published by the Gas Processors Association (GPA)BI and the

=
L

Society of Testing and Materials (ASTM).[41 Propane/butane
h in these specifications.
A

blends are also

-



2)  Methodology

. Rural heating

. Motor fuel

. Refrigeration

. Cooking

. Security of supply

a. Comparison with natural gas

b. Environmental effects

c. Fire/explosion risk and mitigation




2.1) Rural heating

: !

Cinders with L s in ndir
Predominantly in Europe and rural parts of many countries, LPG can provide an
alternative to electricity and heating oil (kerosene). LPG is most often used where there is
no access to piped natural gas.LPG can be used as a power source for combined heat
and power technologies (CHP). CHP is the process of geherating both electrical power
and useful heat from a single fuel source. This technology has allowed LPG to be used
not just as fuel for heating and cooking, but also for de-centralised generation of
electricity.LPG can be stored in a variety of ways. LPG, as with other fossil fuels, can be
combined with renewable power sources to provide greater reliability while still achieving

some reduction in CO» emissions.




2.2)Motor fuel

o

LPG filling connector on a car

Main article: Autogas

White bordered green diamond symbol used on LPG-powered vehicles in China

When LPG is used to fuel internal combustion engines, it is often referred to as autogas

or auto propane. In some countries, it has been used since the 1940s as a petrol

alternative for spark ignition engines. In some countries, there are additives in the liquid

_ that extend engine life and the ratio of butane to propane is kept quite precise in fuel LPG.
Two recent studies have examined LPG-fuel-oil fuel mixes and found that smoke

emissions and fuel consumption are reduced but hydrocarbon emissions are

increased.l7I8! The studies were split on CO emissions, with one finding significant




e

increases, "l and the other finding slight increases at low engine load but a considerable

decrease at high engine load.8! its advantage is that it is non-toxic, non-corrosive and
free of tetraethyllead or any additives, and has a high octane rating (102-108 RON
depending on local specifications). It burns more cleanly than petrol or fuel-oil and is

especially free of the particulates present in the latter.

LPG has a lower energy density than either petrol or fuel-oil; so the equivalent fuel
consumption is higher. Many governments impose less tax on LPG than on petrol or fuel-
oil, which helps offset the greater consumption of LPG than of petrol or fuel-oil. However,
in many European countries this tax break is often compensated by a much higher annual
road tax on cars using LPG than on cars using petrol or fuel-oil. Propane is the third most
widely used motor fuel in the world. 2008 estimates are that over 13 million vehicles are
fueled by propane gas worldwide. Over 20 million tonnes (over 7 billion US gallons) are
used annually as a vehicle fuel.

Not all automobile engines are suitable for use with LPG as a fuel. LPG provides less
upper cylinder lubrication than petrol or diesel, so LPG-fueled engines are more prone to
valve wear if they are not suitably modified. Many modern common rail diesel engines
respond well to LPG use as a supplementary fuel. This is where LPG is used as fuel as
well as diesel. Systems are now available that integrate with OEM engine management
systems.




b

2.3)Refrigeration

LPG is instrumental in providing off-the-grid refrigeration, usually by means of a gas

absorption refrigerator.

Blended of pure, dry propane (refrigerant designator R-290) and isobutane (R-600a) the
blend "R-290a" has negligible ozone depletion potential and very low global warming
potential and can serve as a functional replacement for R-12, R-22, R-134a and other
chlorofluorocarbon or hydrofluorocarbon refrigerants in conventional stationary

refrigeration and air conditioning systems. (] .

Such substitution is widely prohibited or discouraged in motor vehicle air conditioning
systems, on the grounds that using flammable hydrocarbons in systems originally
designed to carry non-flammable refrigerant presents a significant risk of fire or

explosion.[10111]

Vendors and advocates of hydrocarbon refrigerants argue against such bans on the
grounds that there have been very few such incidents relative to the number of vehicle air
conditioning systems filled with hydrocarbons.['2l13] One particular test, conducted by a
professor at the University of New South Wales, unintentionally tested the worst-case
scenario of a sudden and complete refrigerant expulsion into the passenger compartment
followed by subsequent ignition. He and several others in the car sustained minor burns
to their face, ears, and hands, and several observers received lacerations from the burst

glass of the front passenger window. No one was seriously injured.[14]
2.4)Cooking

LPG is used for cooking in many countries for economic reasons, for convenience or

because it is the preferred fuel source.

According to the 2011 census of India, 33.6 million (28.5%) Indian households used LPG

as cooking fuel in 2011, which is supplied to their homes either in pressurised cylinders or
through pipes.['5] LPG is subsidised by the government in India. Increase in LPG prices



has been a politically sensitive matter in India as it potentially affects the urban middle

class voting pattern.

LPG was once a popular cooking fuel in Hong Kong; however, the continued expansion of

town gas to buildings has reduced LPG usage to less than 24% of residential units.

LPG is the most common cooking fuel in Brazilian urban areas, being used in virtually all
households, with the exception of the cities of Rio de Janeiro and S&o Paulo, which have
a natural gas pipeline infrastructure. Poor families receive a government grant ("Vale

Gas") used exclusively for the acquisition of LPG.
E 3

LPG is commonly used in North America for domestic cooking and outdoor grilling.

2.5)BIO GAS

Biogas typically refers to a gas produced by breakdown of organic matter in the absence
of oxygen. Organic waste such as dead plant and animal material, animal feces, and
kitchen waste can be converted into a gaseous fuel called biogas. Biogas originates from

biogenic material and is a type of bio fuel.

Biogas is produced by the anaerobic digestion or fermentation of biodegradable materials

such as biomass, manure, sewage, municipal waste, green waste, plant material, and




have small amounts of hydrogen sulphide (H2S), moisture and siloxanes.

The gases methane, hydrogen, and carbon monoxide (CO) can be combusted or oxidized
with oxygen. This energy release allows biogas to be used as a fuel. Biogas can be used
as a fuel in any country for any heating purpose, such as cooking. It can also be used in
anaerobic digesters where it is typically used in a gas engine to convert the energy in the
gas into electricity and heat.l?l Biogas can be compressed, much like natural gas, and
used to power motor vehicles. In the UK, for example, biogas is estimated to have the
potential to replace around 17% of vehicle fuel.B! Biogas is a renewable fuel so it qualifies
for renewable energy subsidies in some parts of the world. Biogas can also be cleaned

and upgraded to natural gas standards when it becomes bio methane.

2.6)Security of supply

Because of the natural gas and the oil-refining industry, Europe is almost self-sufficient in

LPG. Europe's security of supply is further safeguarded by:

« awide range of sources, both inside and outside Europe;
« aflexible supply chain via water, rail and road with numerous routes and entry

points into Europe;

According to 2010-12 estimates, proven world reserves of natural gas, from which most
LPG is derived, stand at 300 trillion cubic meters (10,600 trillion cubic feet). Added to the
LPG derived from cracking crude oil, this amounts to a major energy source that is
virtually untapped and has massive potential. Production continues to grow at an average
annual rate of 2.2%, virtually assuring that there is no risk of demand outstripping supply

in the foreseeable future.lciation needed]




a) Comparison with natural gas

LPG is composed primarily of propane and butane, while natural gas is composed of the
lighter methane and ethane. LPG, vaporised and at atmospheric pressure, has a higher
calorific value (94 MJ/m? equivalent to 26.1kWh/m?3) than natural gas (methane)

(38 MJ/m?3 equivalent to 10.6 kWh/m3), which means that LPG cannot simply be
substituted for natural gas. In order to allow the use of the same burner controls and to
provide for similar combustion characteristics, LPG can be mixed with air to produce a
synthetic natural gas (SNG) that can be easily substituted. LPG/air mixing ratios average
60/40, though this is widely variable based on the gases making up the LPG. The method
for determining the mixing ratios is by calculating the Wobbe index of the mix. Gases

having the same Wobbe index are held to be interchangeable.

LPG-based SNG is used in emergency backup systems for many public, industrial and
military installations, and many utilities use LPG peak shaving plants in times of high
demand to make up shortages in natural gas supplied to their distributions systems. LPG-
SNG installations are also used during initial gas system introductions, when the
distribution infrastructure is in place before gas supplies can be connected. Developing
markets in India and China (among others) use LPG-SNG systems to build up customer

bases prior to expanding existing natural gas systems.

LPG-based SNG or natural gas with localized storage and piping distribution network to
the house holds for catering to each cluster of 5000 domestic consumers can be planned
under initial phase of city gas network system. This would eliminate the last mile LPG
cylinders road transport which is a cause of traffic and safety hurdles in Indian cities.
These localized natural gas networks are successfully operating in Japan with feasibility

to get connected to wider networks in both villages and cities.
b) Environmental effects

Commercially available LPG is currently derived from fossil fuels. Burning LPG releases

carbon dioxide, a greenhouse gas. The reaction also produces some carbon monoxide. d

LPG does, however, release less CcO




2 per unit of energy than does coal or oil. It emits 81% of the CO
2 per kWh produced by oil, 70% of that of coal, and less than 50% of that emitted by coal-
generated electricity distributed via the grid.[ciation needed} Being a mix of propane and
butane, LPG emits less carbon per joule than butane but more carbon per joule than

propane.

LPG can be considered to burn more cleanly than heavier molecule hydrocarbons, in that
it releases very few particulates.

c) Fire/explosion risk and mitigation

In a refinery or gas plant, LPG must be stored in pressure vessels. These containers are
either cylindrical and horizontal or spherical. Typically, these vessels are designed and
manufactured according to some code. In the United States, this code is governed by the
American Society of Mechanical Engineers (ASME).

LPG containers have pressure relief valves, such that when subjected to exterior heating

sources, they will vent LPGs to the atmosphere.

If a tank is subjected to a fire of sufficient duration and intensity, it can undergo a boiling
liquid expanding vapor explosion (BLEVE). This is typically a concern for large refineries
and petrochemical plants that maintain very large containers. In general, tanks are

designed that the product will vent faster than pressure can build to dangerous levels.

One remedy, that is utilized in industrial settings, is to equip such containers with a
measure to provide a fire-resistance rating. Large, spherical LPG containers may have up
to a 15 cm steel wall thickness. They are equipped with an approved pressure relief
valve. A large fire in the vicinity of the vessel will increase its temperature and pressure,
following the basic gas laws. The relief valve on the top is designed to vent off excess
pressure in order to prevent the rupture of the container itself. Given a fire of sufficient
duration and intensity, the pressure being generated by the boiling and expanding gas
can exceed the ability of the valve to vent the excess. If that occurs, an overexposed

container may rupture violently, launching pieces at high velocity, while the released



products can ignite as well, potentially causing catastrophic damage to anything nearby,
including other containers.

2.7)Advantages of LPG

Liquefied petroleum §as is one of the most common and an alternative fuels used in the
world today. Liquefied petroleum gas is also called as LPG, LP Gas, or Auto gas. The gas
is a mixture of hydrocarbon gases used as a fuel for various purposes. This is mainly
used in heating appliances and vehicles and is replacing chlorofluorocarbons as an
aerosol propellant. It is also used as a refrigerant mainly to reduce damage to the ozone

layer.

You will find many places where it isn’t an
alternative fuel at all. LP gas is a mainstay for
cooking and heating in some areas of India and
rural areas of the United States and the other
parts of the world. LPG is also used as alternate
for petroleum and Diesel. The main reason
behind this being the soaring in the prices of the

oil, LPG has emerged as much preferred choice.

LPG is a fossil fuel and can be refined from oil

and natural gas.

The refining is very similar to that of gasoline is refined from crude oil. LPG is basically a
hydrocarbon with propane and butane as main constituent. LPG is a by-product of natural
gas processing. It is the product that comes from crude oil refining when carried with the
smaller amounts of propylene and butylenes. LPG is largely propane and thus the
characteristics of propane are sometimes taken as a close approximation to those of
LPG. When the natural gas is produced, it constitutes of methane and some other light
hydrocarbons which are easily separated in a gas processing plant. There are many

natural gas liquid components that are recovered during processing.




These components mainly include ethane, propane and butane and few other heavier
hydrocarbons. The other gases that are being produced as refining by product are

Propane and butane along with other gases that rearrange or break down the molecular
structure and obtain more desirable petroleum compounds.

2.8 )Benefits of LPG

Itis more economical than petrol, diesel and other solirce of power. The cost of filling a

tank of LPG is half the cost of filling a tank of petrol or diesel.

Besides the economic benefit of autogas, the gas is also eco-friendly. It is being utilized
as green fuel because it reduces exhaust emissions. One of the problems facing the
world today is the problem of global warming which is caused by greenhouse gases
emitted into the atmosphere in large quantity. These gases eat up the ozone layer that
protects the earth from the direct rays from the sun. The exhaust emission from vehicles

driven with petrol and diesel are one of the major sources of the greenhouse gas. Driving

€cause it brings down CO2
If a litre of petrol is burnt, 2. 3kg of CO2 is produced and emitted into
the atmosphere. But when the same quantity of auto
burnt.

with autogas helps to solve the problem to a greater extent b
emission for 35%.

gas is burnt, only 1.5kg of CO2 is

+ LPG is non-toxic, non-corrosive and free of any additives, has a high octane rating, and
burns more cleanly than petrol,
- LPG has a lower energy density than petrol, so the e

quivalent fuel consumption is
higher.




Advantages and Disadvantages of LPG

Advantages

90% of propane used in U.S.
comes from domestic sources’
Less expensive than gasoline
Potentially lower toxic, carbon
dioxide (COz), carbon monoxide

(CQ), and nonmethane

hydrocarbon (NMHC) emissions

Disadvantages

Limited availability (a few large trucks
and vans can be special ordered from
manufacturers; other vehicles can be
converted by certified installers)

Less readily available than gasoline &
diesel

Fewer miles on a tank of fuel




3) Observation

1.Because LPG vaporizes when released from the tank and is not water soluble,
LPG does not pollute underground water sources.

2.Power, acceleration, payload and cruise speed are comparable to those of an
equivalent vehicle fueled on gasoline. Propane has a high octane rating of 104, in-
between Compressed Natural Gas (CNG) (130) and regular unleaded gasoline
(87).

3.Refueling a propane vehicle is similar to filling a gas grill tank; the time it takes is
comparable with that needed to fill a CNG, gasoline or diesel fuel tank.

4.lts high octane rating enables it to mix better with air and to burn more
completely than does gasoline, generating less carbon. With less carbon buildup,
spark plugs often last longer and oil changes are needed less frequently.

5. LPG is generally higher priced than other fuel alternatives such as CNG and
gasoline.
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4) QUESTIONNAIRE

1. IS IT LEGAL?

Ans :- YES

2. GAS & PETROL CAN WORK IN THE SAME ENGINE

Ans :- ONLY S. | ENGINES

3.DUEL FUEL SYSTEM ?

Ans - AIR + FUEL RATION

4. WHERE IS THE TANK PLACED IN THE CAR?

Ans:- BACK SIDE OF CAR LIKE CAR DIKKI

5.HOW MUCH MILEAGE DO | GET FROM LPG ?

Ans :- Milegage is Grater than petrol like 5-6 Kms extra.




5) Summary

temperature rises. So whenever a container is filled, sufficient Space is left to allow for such

expansion. LPG will cause natural rubber and some plastics to deteriorate, This is why only hoses

and other equipment Specifically designed for LPG should be useq.

Although LPG is non-toxic, its abuse — (like that of solvents) — is highly dangerous. LPG should

always be treated with respect and kept away from children whenever possible.

Liquid petroleum gases were discovered in 1912 when Dr. Walter Snelling, an American scientist,
realized that these gases could be changed into liquids and stored under moderate pressure.
From 1912 and 1920, LP-gas uses were developed. The first LPG Cook stove was made in 1912,

and the first LPG -fueled car was developed in 1913. The LPG industry began sometime shortly




6) Conclusion

Liguefied petroleum gas is known with different names in different countries. It is referred
to as autogas when it is utilized in powering vehicles. In some countries, it is simply
referred 10 as gas. Normally, in these countries, petrol is not called gasoline. So, people
from the countries where petrol is also referred to as gasoline may be confused when
LPG is referred fo as gas. In the UK for example, you can either refer to it as autogas or
LPG but in Australia it is either called gas or LPG.LPG is very common in most countries
of Europe. Virtually each country has a peculiar name for it. In France and ltaly, it is called
GPL meaning gaz de petrole liquefie and gas di petrolio liquefatto respectively. But in
Spain, it is referred to as gas licuado del petroleo abbreviated as GLP.
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6 Dige Karishma Go rakhnath Conservation

22 Jadhav R.mah Bhagavat
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24 Patil Chc'rmna Balkrishna
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What Is Air Pollution?

Air pollution refers to the release of pollutants into the air—
pollutants which are detrimental to human health and the planet as a
whole. According to the World Health Organization (WHO), each year
air pollution is responsible for nearly seven million deaths around the
globe. Nine out of ten human beings currently breathe air that
exceeds the WHQ’s guideline limits for pollutants, with those living in
low- and middle-income countries suffering the most. In the United
States, the Clean Air Act, established in 1970, authorizes the U.S.

Environmental Protection Agency (EPA) to safeguard public health by

regulating the emissions of these harmful air pollutants.
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What Causes Air Pollution?

“Most air pollution comes from energy use and production,” says John
Walke, director of the Clean Air Project, part of the Climate and

Clean Energy program at NRDC. “Burning fossil fuels releases gases

and chemicals into the air.” And in an especially destructive feedback
loop, air pollution not only contributes to climate change but is also
exacerbated by it. “Air pollution in the form of carbon dioxide and
methane raises the earth’s temperature,” Walke says. “Another type
of air pollution, smog, is then worsened by that increased heat,
forming when the weather is warmer and there’s more ultraviolet

radiation.” Climate change also increases the production of allergenic

air pollutants, including mold (thanks to damp conditions caused by
extreme weather and increased flooding) and pollen (due to a longer
pollen season).

“We’ve made progress over the last 50 years improving air quality in
the United States thanks to the Clean Air Act,” says Kim Knowlton,

senior scientist and deputy director of the NRDC Science Center. “But

climate change will make it harder in the future to meet pollution

standards, which are designed to protect health.”
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Effects of Air Pollution

The effects of air pollution on the human body vary depending on the
type of pollutant and the length and level of exposure—as well as
other factors, including a person’s individual health risks and the

cumulative impacts of multiple pollutants or stressors.

Smog and soot

These are the two most prevalent types of air pollution. Smog

(sometimes referred to as ground-level ozone) occurs when emissions

from combusting fossil fuels react with sunlight. Soot (also known

as particulate matter) is made up of tiny particles of chemicals, soil,
‘ffoke, dust, or allergens—in the form of either gas or solids—that are

carried in the air. The sources of smog and soot are si milar. “Both

come from cars and trucks, factories, power plants, incinerators,

engines, generally anything that combusts fossil fuels such as coal,

gas, or natural gas,” Walke says.
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Smog can irritate the eyes and throat and also damage the lungs,
especially those of children, senior citizens, and people who work &¢
exercise outdoors. It’s even worse for people who have asthma or
allergies: these extra pollutants can intensify their symptoms and
trigger asthma attacks. The tiniest airborne particles in soot, whether
gaseous or solid, are especially dangerous because they can penetrate
the lungs and bloodstream and worsen bronchitis, lead to heart
attacks, and even hasten death. In 2020 a report from Harvard’s T. H.
Chan School of Public Health showed COVID-19 mortality rates in areas
with more soot pollution were higher than in areas with even slightly
less, showing a correlation between the virus’s deadliness and long-
term exposure to fine particulate matter and illuminating

an environmental justice issue.

Because highways and polluting facilities have historically been sited
in or next to low-income neighborhoods and communities of color, the
negative effects of this pollution have been disproportionately
experienced by the people who live in these communities. In 2019 the
Union of Concerned Scientists found that soot exposure was 34
percent higher for Asian Americans, on average, than for other

Americans. For Black people, the exposure rate was 24 percent higher;

‘fO}atinos, 23 percent higher.

/Hazardous air pollutants

A number of air pollutants pose severe health risks and can sometimes
be fatal even in small amounts. Almost 200 of them are regulated by
law; some of the most common are mercury, lead, dioxins, and

benzene. “These are also most often emitted during gas or coal
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combustion, incinerating, or—in the case of benzene—found in

gasoline,” Walke says. Benzene, classified as a carcinogen by the EPA®
can cause eye, skin, and lung irritation in the short term and blood
disorders in the long term. Dioxins, more typically found in food but
also present in small amounts in the air, can affect the liver in the
short term and harm the immune, nervous, and endocrine systems as
well as reproductive functions. Mercury attacks the central nervous
system. In large amounts, lead can damage children’s brains and
kidneys, and even minimal exposure can affect children’s 1Q and

ability to learn.
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Toxic

Air Pollutants _ '

Another category of toxic compounds, polycyclic aromatic

hydrocarbons (PAHs), are by-products of traffic exhaust and wildfire
smoke. In large amounts they have been linked to eye and lung

' irritation, blood and liver issues, and even cancer. In one study, the

children of mothers exposed to PAHs during pregnancy showed slower

brain-processing speeds and more pronounced symptoms of ADHD.

Greenhouse gases

By trapping the earth’s heat in the atmosphere, greenhouse gases lead
to warmer temperatures, which in turn lead to the hallmarks of

climate change: rising sea levels, more extreme weather, heat-related
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| /The Greenhouse Effect

deaths, and the increased transmission of infectious diseases. In 2018
carbon dioxide accounted for 81 percent of the country’s total
greenhouse gas emissions, and methane made up 10 percent. “Carbon
dioxide comes from combusting fossil fuels, and methane comes from
natural and industrial sources, including large amounts that are
released during oil and gas drilling,” Walke says. “We emit far larger
amounts of carbon dioxide, but methane is significantly more potent,
so it’s also very destructive.” Another class of greenhouse

gases, hydrofluorocarbons (HFCs), are thousands of times more

powerful than carbon dioxide in their ability to trap heat. In October
2016 more than 140 countries reached an agreement to reduce the use
of these chemicals—which are found in air conditioners and
refrigerators—and develop greener alternatives over time. Though
President Trump was unwilling to sign on to this agreement, a
bipartisan group of senators overrode his objections in 2020 and set
the United States on track to slash HFCs by 85 percent by 2035.
According to David Doniger, senior strategic director of NRDC’s

Climate and Clean Energy program, “the agreed-to HFC phasedown
will avoid the equivalent of more than 80 billion tons of carbon

dioxide over the next 35 years.”

o

e
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Pollen and mold

Mold and allergens from trees, weeds, and grass are also carried in the
air, are exacerbated by climate change, and can be hazardous to
health. Though they aren’t regulated and are less directly connected
to human actions, they can be considered a form of air pollution.
“When homes, schools, or businesses get water damage, mold.can
grow and can produce allergenic airborne pollutants,” Knowlton says.

“Mold exposure can precipitate asthma attacks or an allergic

response, and some molds can even produce toxins that would be

dangerous for anyone to inhale.”

Pollen allergies are worsening because of climate change. “Lab and

field studies are showing that pollen-producing plants—especially
ragweed—grow larger and produce more pollen when you increase the
amount of carbon dioxide that they grow in,” Knowlton says. “Climate
change also extends the pollen production season, and some studies
are beginning to suggest that ragweed pollen itself might be becoming
a more potent allergen.” If so, more people will suffer runny noses,

fevers, itchy eyes, and other symptoms.

Air pollution is now the world’s fourth-largest risk factor for early

death. According to the most recent State of Global Air report—which

summarizes the latest scientific understanding of air pollution around
the world—4.5 million deaths were linked to outdoor air pollution
exposures in 2019, and another 2.2 million deaths were caused by
indoor air pollution. “Despite improvements in reducing global average

mortality rates from air pollution, the world’s most populous
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countries, India and China, continue to bear the highest burdens of

disease,” says Vijay Lamaye, staff scientist at the NRDC Science

Center. “This report is a sobering reminder that the climate crisis
threatens to worsen air pollution problems significantly if we fail to

act to cut carbon pollution.”

Air Pollution in the United States

Some four out of ten U.S. residents—135 million people—live in

counties with unhealthy levels of air pollution, according to the

2021 State of the Air report by the American Lung Association (ALA).
Since the annual report was first published, in 2000, its findings have
shown how the Clean Air Act has been able to reduce harmful

emissions from transportation, power plants, and manufacturing.

Recent findings, however, reflect how climate change-fueled wildfires

and extreme heat are adding to the challenges of protecting public

health. The latest report—which focuses on ozone, year-round particle

pollution, and short-term particle pollution—also finds that people of

color are 61 percent more likely than white people to live in a county
\/’th a failing grade in at least one of those categories, and three

t

imes more likely to live in a county that fails in all three.
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n rankings for each of the three pollution categories covered by tR&
ALA report, California cities occupy the top three slots (i.e., were
highest in pollution) despite significant gains the Golden State has
made in the past half-century. At the other end of the spectrum,
Burlington, Vermont; Honolulu; and Wilmington, North Carolina,
consistently rank among the country’s best cities for air quality. (You

can check the air quality of your own city or state on this map.)

Air Pollution and Environmental Justice

No one wants to live next door to an incinerator, oil refinery, port,
toxic waste dump, or other polluting site. Yet millions of people
around the world do, and this puts them at a much higher risk for
respiratory disease, cardiovascular disease, neurological damage,
cancer, and death. In the United States, people of color are 1.5 times
more likely than whites to live in areas with poor air quality,
according to the ALA.

Historically, racist zoning policies and the discriminatory lending
practices known as redlining have combined to keep polluting
industries and car-choked highways away from white neighborhoods
and have turned communities of color—especially poor and working-
class communities of color—into sacrifice zones where residents are
forced to breathe dirty air and suffer the many health problems
associated with it. In addition to the increased health risks that come
from living in such places, members of these communities experience
economic harm in the form of missed workdays, higher medical costs,

and local underinvestment.
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Environmental racism isn't limited to cities and industrial areas.

Outdoor laborers, including the estimated three million migrant and
seasonal farmworkers in the United States, are among the most
vulnerable to air pollution—and also among the least equipped,
politically, to pressure employers and lawmakers to affirm their right

to breathe clean air.

Recently, cumulative impact mapping, which uses data on

environmental conditions and demographics, has been able to show
how some communities are overburdened with layers of issues, like
high levels of poverty, unemployment, and pollution. Tools like

the Environmental Justice Screening Method and the

EPA’s EJSCREEN provide evidence of what many environmental justice
communities have been explaining for decades: that we need land-use
and public health reforms to ensure that vulnerable areas are not
overburdened and that the people who need resources most are

receiving them.

Controlling Air Pollution

In the United States, the Clean Air Act has been a crucial tool for

reducing air pollution since its passage in 1970, although fossil-fuel
interests aided by industry-friendly lawmakers have frequently
attempted to weaken its many protections. Ensuring that this bedrock
environmental law remains intact and properly enforced will always

be key to maintaining and improving our air quality.

But the best, most effective way to control air pollution is to speed up
our tra?y/fo cleaner fuels and industrial processes. By switching
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over to renewable energy sources (such as wind and solar powér),
maximizing fuel efficiency in our vehicles, and replacing more and
more of our gasoline-powered cars and trucks with electric versions,
we'll be limiting air pollution at its source while also curbing the

global warming that heightens so many of its worst health impacts.

And what about the economic costs of controlling air pollution?
According to a report on the Clean Air Act commissioned by NRDC, the

annual benefits of cleaner air are up to 32 times greater than the cost

of clean-air regulations. Those benefits include up to 370,000 avoided
premature deaths, 189,000 fewer hospital admissions for cardiac and
respiratory illnesses, and net economic benefits of up to $3.8 trillion

for the U.S. economy every year.

Hew to Help Reduce Air Pollution

“The less gasoline we burn, the better we’re doing to reduce air
pollution and harmful effects of climate change,” Walke says. “Make
good choices about transportation. When you can, walk, ride a bike,
or take public transportation. For driving, choose a car that gets
better miles per gallon of gas, or choose an electric car.” You can also

investigate your power provider options—you may be able to request
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that your electricity be supplied by wind or solar. Bu
locally cuts down on the fossil fuels burned in truckin

in from across the country. And most important,

ying your food
g or flying food

«sypport leaders who

push for clean air and water and responsible steps on climate

change,” Walke says.
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How to Protect Your Health

“When you see in the news or hear on the weather report that
pollution levels are high, it may be useful to limit the time when
children go outside or you go for a jog,” Walke says. Generally,
ozone levels tend to be lower in the morning.

If you exercise outside, stay as far as you can from heavily
trafficked roads. Then shower and wash your clothes to remove
fine particles.

The air may look clear, but that doesn’t mean it’s pollution free.
Utilize tools like the EPA’s air pollution monitor, AirNow, to get
the latest conditions. If the air quality is bad, stay inside with
windows closed.

If you live or work in an area prone to wildfires, stay away from

the harmful smoke as much as you’re able. Consider keeping a

small stock of masks to wear when conditions are poor.
Wear sunscreen. When ultraviolet radiation comes through the

weakened ozone layer, it can cause skin damage and skin

cancer.

Protective Measures against

AIR POLLUTION
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= asked, "where does your ‘energy’ to work come from"? You would
-ty from the food that you eat. Similarly, the energy used for cooking

- from burning wood, coal, cowdung cakes, kerosene, gas and elec-
& The energy to run your fan or T.V. comes from electricity. In this way, you
of using energy in its different forms. But have you ever stopped to
+= world would be like if there was no light or heat from the sun or if
< mo electricity to light up your home? You are also aware the electricity
s e in short supply and as a result there are power cuts for short/long

Sesson, we will try and learn more about the sources of energy and theneed
wise use of all sources of energy available to us. We shall also try and find

sgmipements.

Bl

&% eading this lesson, you will be able to-:

=xplzin the meaning of the term 'energy’;

classify the various sources of energy as renewable and non renewable; '
&scuss the importance of energy conservation; :
sugeest methods of conserving energy;

dentify energy options for the future.
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Energy may be defined as

The capacity for doing work.

You must have seen that use of energy always brings about some change -a fan
moves, a stove burns to give heat, a torch gives light, a solar calculator works
when light falls on it or a pump brings up water. You can perhaps quote many
more examples. In all cases, some work is being done and the factor which pro-
vides the capacity for doing this work is known as ‘energy’. -

| The question now is, where does energy come from? .

‘Sun'xs he source of MOst natura) energy hﬁﬁswoﬂﬁj

| Youmay disagree and say that you get your energy from, say, fire, electricity, light,
etc. You are right, of course. Letus examine this in a little detail.

The energy that you get from “fire’ comes from burning wood, coal, oil or
natural gas. All these substances are known as “fuels’. Apart from wood, the
other fuels are also known as ‘fossil fuels’ because they are obtained from
beneath the earth’s surface. Over millions of years, the sun’s energy trans-
formed dead plant material into coal/oil/natural gas. So we can say that most
fuels derive their energy from the sun. .

‘Electricity’ is produced with the help of moving water, steam, coal or oil. You
already know that coal and oil derive their energy from the sun. Moving water,
too, derives its energy from the sun as it is a part of the water cycle caused by the -

—
TR

ClARIER EVRTERATION

14'-&_-
10 A S T

LRV ELE

Fig, 14.1: The Water Cycle.

There are some other sources of energy like wind, nuclear fuel, geothermal en-
ergy, etc. Have you heard of windmills? When the sun causes a change in the air
temperature, a wind is caused and we use the energy of this moving wind for
various purposes. The energy released during nuclear reactions in nuclear fuels
like plutonium and uranium is also used to produce electricity. Geothermal energy

OME SCIENCE
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i the solar heat energy which is trapped by rocks deep within the earth. Scientists
mday have devised a way of utilising this energy for producing electricity and the
other forms of energy. -

Can you now list the sources of energy?

142 SOURCES OF ENERGY

Following are the various souces of energy:
I. Sm

2. Wind (wind mill)

3. Moving water (hydro electric projects)

<. Fuels(Wood/coal/oil/natural gas)
5. Nuclear fuels

8. Electricity

7. Geothermal energy.

- ¢

INTEXT QUESTIONS 14.1

1. Tickmark the sources of energy from the list given below:

@ Petrol (vi) Pondwater
@ LPG (vi)) Tap water
(i) Turpentine oil (viii) River water
(iv) Kerosene oil (ix) Sunlight
(v) Engineoil (x) Charcoal
2. State whether the following statements are true or false and correct the false
statements:

(i) Electricity can be produced with the help of pond water.

() Wind iscaused due to change in air pressure.

(iii) Geothermal energy was initially solar energy.

(iv) . Wood, coal and oil are natural fuels.

(v)  Electricity can only be produced from water, steam, coal and oil.

MODULE -

Resource Management {

14.3 CLASSIFICATION OF SOURCES OF ENERGY

Sources of energy can be of two types — those which are limited and will be

exhausted after using for a certain number of years; and the second type which

Save anearly endless supply.

HOME SCIENCE
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1 -~ Eneroy Conservation
Renewable means anything which that can be replaced endlessly, i.e. there is an
endless supply. Non-renewable means something which can be repelaced up to
alimited period after which its supply runs out. On the basis of the above explana-
tion, can you now separate the sources of energy as renewable and non-renew-
able? We can say: :

Energy
S
[

[ ]
Renewable Non-renewable
1. Sun 1. Fossil fuels
2. Wind 2. Wood
3. Water 3. Nuclear fuels
4. Geothermal 4. Electricity

Renewable Sources

You know that there will be an endless supply of solar energy. We will have the
energy of moving wind and water so long as the sun is there. Rocks deep inside
the earth have trapped the sun’s energy but if we use this geothermal energy ata
faster rate than it is being trapped, it may also prove to be a non-renewable source
ofenergy. But there is no immediate danger of this happening as estimates predict
that energy will last for a long, long time to come.

Non-renewable Sources

Fuelslike coal, oil and natural gas have taken millions of years to be formed. But
the rate at which coal is being mined and oil drilled for meeting our energy require-
ments, is much faster than the rate at which they are being formed. Hence, existing
supplies are fast running out.

Electricity is produced by burning fuels like coal or oil, by using the energy of
flowing water or of steam or by using nuclear fuels. You may argue that since fuels
are limited in supply, we can always switch to producing electricity by using flow-
ing water. In that case, electricity would then be a renewable source of energy. But
this is not actually so because hydroelectric projects have already been setup at
most of the possible sites on major rivers in the country. These power projects are
already producing electricity to their maximum capacity and there are no pros-
pects of increasing the supply of electricity to meet increased demand. Hence,

electricity, too, becomes a non-renewable source of energy. '

Today. nuclear fuels are also being used to produce electricity but we have to
remember that supply of all nuclear fuels are limited and if they are used unwisely
they will soon run out.
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INTEXT QUESTIONS 14.2

1. Fromthe list given below, separate the renewable sources of energy from
non-renewable sources by marking R and NR respectively.

()  Sunlight (vii) Wood
@) Petroleum (vii) Kerosene
(i) Steam (ix) Nuclear fuel
(iv) Charcoal (x)  Electricity
(v) Water (xi) LPG
(vi Diesel (xi)) Wind
; j.';g Activity 14.1: Observe the use of various sources of energy in your

g

= “ |home and neighbourhood. Classify them as renewable and non-

:"f—i.&ti

renewable.

14.4 ENERGY CONSERVATION: WHY?
Energy conservation involves use of lesser energy for the same level of activity.

Let us try to understand this with the help of an example. Supposing you want to
make ‘dal’ for lunch. There are two ways of doing this : you could cook the dal in
an ordinary pan with a lid on it or you could use a pressure cooker. Needless to
say, the resultant ‘dal’ would be the same in both cases. By using a pressure
sooker, you would save both time and energy used for cooking. Supposing we go
2 step further and say that you wish to cook not only “dal’ but also rice and
potatoes. Again, one way would be to cook the three separately, resulting in the
use of stove at least three times, and another way could be to use separators ofa
aressure cooker and cook all the three together. What is the benefit of usinga
pressure cooker or of cooking things together? You are ‘conserving energy’, i.e.
you are using less energy to achieve the same results.

The question that now arises is, WHY do we need to conserve energy? Afterall,
all forms of energy are easily available to us at the moment.

We must conserve energy because of a number of reasons. These are explained
below:

1. Demand exceeds supply

There is an increasing demand for energy due to increasing populatioh,
industrialisation, traffic on roads and automation in home,office and farms.

HOME SCIENCE
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\

-

(D increasethe supply
(i) reduce the demand

Since supply of energy is limited, we are Jeft with the second option, i.e. to reduce
demand of energy. How can we do this?

By Conservation and wise use of energy avaﬂablﬂ

2. Energy saved is energy generated

electricity you save could perhaps prevent a couple of Power cuts in the city,
Every person’s motto today should be:

@ve on Something (8.0.8,)

HOME SCIENCE




Energy Conscrvation

3. Fuels are limited

Euels are the most common sources of energy and you have already learnt that the
deposits of coal, gas and oil are limited. A look at the chart given below will tell
vou where we stand today in terms of their availability to us in the years to come.

Fuel Known supplies (in years) | When likely to run out |
1. Natural Gas about 30 AD. 2035
B O about 50 AD. 2055
B. Coal about 280 AD. 2285
After this what?

‘You can see that oil and natural gas are likely to run out during your own lifetime.
The choice is before us! Either we carry on as we are or we must plan the use of
fuels so that we conserve them for future use.

ESTIONS 14.3
Q1. Match column A with column B

Column A Column B
@) Cookingtwo dishes together 1. Renewable
leadsto
(i) Increased industrialization 2. Energy generated
resultsin
(i) Energysavedis 3. Limited
(i) Natural fuelsare 4, Increased demand forenergy
5. Conservation of energy

6. Population explosion

2. List four factors which contribute in creating a gap between the demand
and supply of energy today.
0
(i)
(iif)
@)

14.5 CONSERVATION OF ENERGY: HOW?

~ Bynow you all have realised the fact that we are facing a very real possibility of
some of these energy resources drying up during our lifetime.
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Conservation of energy has to be the order of the day. Each and everyone of

Enercy Conscrv. i u

has to unite and collectively take action to preserve and conserve energy. Each
one of us has to think, "Is there anything which I can do?”

Yes, there are many small ways in which we can contribute our share of efforts in
energy conservation. Let us see how we can do so.

| Energy can primarily be conserved:

Athome .
In the farm or work place
On the road

Energy Conservation at Home

(a) Power

|Switch Off & little voveevecerrveneene savealot!J

Take a look at your last power bill. It need not have been ésmuch‘as itis. Justa
little care, a little alertness on your part could have brought it down. How?

Switch off lights and fan while leaving a room.
Change over to energy efficient tube lights from power consuming bulbs.

— Remember! A 40 watt tubelight gives twice as much light as a 100 watt
incandescent bulb. This means a savings of 60% power in addition to
more light!

Replace traditional chokes of tube lights with electronic chokes. They con-
sume one third energy.

Keep lights and fixtures clean and dirt free.

rDust and dirt reduce lighting levels by as much as 30%. J

Use dimmer switches to adjust the amount of lighting according to your
needs.

Use light colours for walls. This helps reduce lighting }eduimments byupto
40%. '

Replace old fan regulators with electronic regulators.
Use areftigerator of the size your family needs.

Oversized refrigerators mean more power consumed.

—  Avoid opening the fridge door frequently.
—  Defrostyour fridge regularly.
Use your washing machine at proper loads.

. HOME SCIENCE
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(b) Fuel

As for power, you can adopt many simple ways in which to cut down on your fuel
bills. Those of you who use LPG or gas cylinders for cooking athome are already
aware of the way in which gas prices have been shooting up recently. Kerosene
prices are not far behind. So what can we do to reduce our fuel bills? Here are
some tips.

% eﬁe's\?
MODULE -

Resource Management

Mix hot water in a bucket for a bath rather than having a geyser shower.
Switch on the AC an hour later and switch it off an hour earlier.

An AC switched off for an hour can keep a
40 watt tubelight on for 50 hours

When ironing, ensure that you have collected all the clothes first.
Use your oven, hair dryer and vacuum cleaner sparingly to save on power.

Avoid non-ISI appliances - they may be good bargains but being sub-stan-
dard and their components inefficient, they consume more electricity.

ISI mark is your guarantee to energy savings.

Use ISI marked cooking stoves only.

Replace traditionat wood stoves with the ‘unnat chullah’ (smokeless chullah)
developed by the Government. These are 20-25 % more heat efficient.

Use solar cookers as far as possible.

Solar energy is free and abundantly available.

‘ Fig. 14.3 Unnat Chullah
Avoid cooking in open pans. Use a pressure cooker and save your fuel.
Use separators of a pressure cooker to cook more than one dish at a time.
Use copper bottom or sandwich bottom pans which are more heat sensitive.

Switch on the gas after putting the pan on and switch off before removing the
pan.

 EOME SCIENCE
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Keep the burner holes clean and free of dirt and gteasé. :
Use small burner for small-sized vessels.
Switch off the regulator switch of the gas cylinder at night.
Try and serve the food soon after it in cooked in orderto avoid reheating it.

The above are just some tips to avoid excessive power and fuel use at home.
These tips will lead to substantial savings on your energy bills without compromis-
ing on comfort and convenience in any way.

2. Inthe farm and workplace

(a) In the farm
Farmers are increasingly using farm machinery like tractors, threshers, water pumps,
etc. An effort must be made by farmers too, to conserve energy, which means -

they must try to get maximum work done with the use of least possible energy. Let
us see how. :

® Maintain tractors well. Poor maintenance leads to 25% loss of diesel,
® Prevent leakage of diesel.

Loss of one drop per second results in a loss 0f 2000 litres of diesel per year!

e Switch offthe engine when the tractorisnotinuse. |
e Drive in appropriate gear.

Use of wrong gear increases diesel consumption by 30% and
decreases work efficiency by 50%.

Keep the air filter clean to reduce wear and tear of the engine.
Replace old tyres.

Plan the use of tractor on the field. Digging in lengthwisjé direction ratherthan
widthwise, saves diesel in the field. : w8

S

"Fig. 14.4 Planned digging

(b) At the work place

The feeling people generally have is - “Who cares about energy conservation at
the office. After all, I’'m not paying for it I But this is where we go wrong. Ulti-
‘mately it is we who pay for all the energy that is wasted in the office - in the form
of energy shortages, higher price to be paid for energy, more taxes and so on. So,
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it becomes imperative that we not only adopt some energy saving measures at our
work place but also encourage our fellow workers to do the same. Here are some

suggestions for you:

® Askthe cleaning staffnot to switch on all lights and fans before people come
to the office.

Switch off fans and lights when you leave the room.

Minimise the use of air-conditioners.

Switch off computers when not in use.

Avoid unnecessary photocopying of documents.

Encourage people to use the stairs instead of the lift, specially in places like
hospitals.

3. On the road

Many more people own vehicles today than they did ten years ago. Vehicles are
used to go to the office as well as for family outings. This has resulted in a tremen-
dous increase in the use of petrol, diesel and compressed natural gas (CNG).

‘What do you suggest to control the use of petrol, diesel and CNG? We could
consider the following:

® Usea carpool instead of individual cars to travel to work

Fig. 14.5: Car pool: An economical way of travelling

® Adoptpetrol saving measures such as
* - Drive at a slow and constant speed
* Minimise the use of brake and clutch
* Maintain proper air pressure in the tyres
* Prevent leakage of fuel at all costs
* Keep theengine well tuned.

® Encourage installation of light sensitive switches and solar panels for street
lights.

HOME SCIENCE
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® Discourage the use ofneon lights for advertising. These can easily be replaced
by using solar panels which convert solar energy to electrical energy which |
lights up neon signs at night. : '

INTEXT QUESTIONS 14.4
1.  Fillinthe blanks:

(@ are more energy-efficient than bulbs.,

(ii) chokes consume one third energy as compared
to traditional chokes.

(iii) coloured walls help in reducing the lighting re-
quirement of aroom.

(iv) More power is consumed by refrig-
erators.

(v) Energy saving is guaranteed by using products bearing the _

mark.
2. State whether the following statements are true or false and correct the false

statements:

(i)  Wood stoves are very heat efficient.

(®  Cookers which work on solar energy save a lot of fuel.

() Sandwich bottom pans take a long time to heat.

(i) Small burners are suitable for small vessels.

(iv) Food should be eaten as soon as it is cooked to avoid reheating.
(v)  Driving in the correct gear increases work efficiency by 50%.
(vi)  Wear and tear of engines depends upon the state of the air filter.
(vi) Computers should not be switched off during the day.

(viii) Wastage of energy in the office does not affect you personally.
(ix) Streetlights need light sensitive switches.

14.6 WHAT IS THE ALTERNATIVE?

We all agree that our prime concern today should be to utilise energy in such a
manner that it can be made to last for as long as possible. You can see from the
chart given earlier that natural gas and oil will soon run out. We may be able to
stretch their use by adopting stringent conservation methods. But what happens
after that? We would be back at square one, unless we can think of some alterna- -
tives.
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Is there an alternative? Yes, there certainly is! You have already studied that
energy is renewable and non-renewable. If we want to stretch our non-renewable
sources of energy we have to supplement them with the renewable sources.

Do you remember which are the renewable sources of energy? Since the use of

these sources is not widely prevalent today, we also refer to them as non-

conventional sources of energy. The non-renewable sources of energy are also -
known as the conventional sources of energy.

14.7 ENERGY OPTIONS FOR THE FUTURE

1. Biogas

Biogas is a product of fermentation of animal manure in the absence of air. It
chiefly consists of methane gas which can safely be used as a fuel for cooking, as
well aslighting.

Fig. 14.6 Biogas : The cheap and healthy fuel.

Ordmanly, a small biogas plant fed by the manure of 2-3 animals can produce
enough gas for the daily cooking and lighting needs of a family of four persons. In
addition, biogas can be used to pump water or run small motors of less horse-
power.

Some other advantages are:

® Thesludge or digested waste is an excellent fertilizer and increases the yield of
crops and vegetables.

® Itkeepsthe environment around the house clean since all animal manure is fed
into the biogas plant.

It prevents eye and lung diseases caused due to smoke from firewood.
® Itconserves forests because wood is no longer used as fuel.

It generates employment to masons and labourers needed to set up more
biogas plants.

2. Solar Energy ]
Solar energy is available free of cost and is absolutely non-polluting. It has been
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available to mankind for centuries but it is only recently that technological ad-

| vancements have been made to trap and effectively utilise this energy. Some of the
| ways in which solar energy is being used today are:

- (a) Solar cooker - This is a shallow, square box with black sides and bottom
- and aglasstop. When the black bottom s hit by sunlight passing through the glass
| top, it gets heated up. When food is kept inside the box, it gets cooked by this

heat.

Fig. 14.7: Solar cooker
Some advantages of using a solar cooker are:
® Fuel cost is reduced. Regular use preservés an average 6f 2 kg of combus-
tible wood per day!
It is totally safe to use - there is no fire, no leaking gas and no electric shocks
It does not require constant attention. -
It can cook up to four dishes at a time.
Itis very easy to use.

Use a solar cooker to cook your family’s meal!

b) Solar lighting - Ordinary daylight is transformed to electrical energy with the
help of solar cells. These solar cells produce electricity according to the amount of
sunlight falling on them. When chemical storage batteries are used along with these
cells, the excess energy produced on sunny days is stored foruse on cloudy days.

LR
bt
i

s
g

b
o T

Fig. 14.8 Solar panels
Solar cells are used to produce lighting in
(@) Streets '
(i) Homes
(i) Neon sign foradvertising

HOME SCIENCE




Encrgy Conservation .

(¢) Solar heating - Heat energy from the sun is being used in various ways
today. It is used to: '

e  Heat water for bathing purposes in home, hotels and hostels

®  Provide central heating in homes, hotels and hostels

e  Make salted water fit for drinking purpose

®  Dry timber, crops and fish in solar furnaces

® Provide refrigeration in small, specially designed refrigerators, These are spe-

cially useful in keeping life-saving drugs at a low temperature and in preserv-
ing perishable agricultural produce like fruits and vegetables and milk and its
products.

lo. " {[INTEXT QUESTIONS 14.5

List at least four advantages of using non-conventional sources of energy.
Name the chief constituent of biogas.
Listtwo uses of biogas.

= =

Name the device used to transform daylight to electrical energy.

3. Hydel Energy

‘Hydel’ refers to water. Surely, all of you must have heard of big hydroelectric
projects in our country like Bhakra-Nangal Project or the Damodar Valley Cor-
poration (DVC), etc. These are enormous projects set up at the cost of crores of
rupees and they generate lots of electricity. With the growing demand for electric-
ity, the need to set up more such projects is being felt. But since most of the major
sites on the big rivers have already been used for the purpose, there is very little
scope of setting ip more big projects. Then, what is the alternative? We have to
now devise and set up microhydel projects.

Itisrealised that a small quantity of water falling from a great height can produce
as much power as a large quantity of water falling from a much shorter height.
Thus, the smaller rivers can be used to set up microhydel projects. The advan-
tages of installing such micro projects are:

e They donot require heavy investment on installation.

® They are comparatively easy to maintain.

e They can be set up to supply electricityr locally to geographically far flung
areas which are not covered by the national grid system.

® Local supply of electricity reduces cost of distribution.
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® Decentralization of power production and supply eases pressure on the larger

Notes

power projects.

| 4.Wind Energy

' tion controller is mounted on a high tower. The wind machine is fixed in an open

¢ arca. When the wind blows, the propellers rotate and generate electricity in the
¢ generator to which they are connected.

crease in wind speed results in an eight fold increase in energy produced. It is
estimated that an average wind speed of 20km/hr is essential for economical elec-
tricity production whereas a windspeed of 1 0kmv/hr is sufficient to work windpumps.

| Some of the advantages of using wind energy are:
¢ e itisabsolutely free and non-polluting

© Man has been using wind energy since a long time now - to sail boats on water, to
| grind grain by setting up wind mills, etc. Now, growing technological advancement
i has made it possible to generate electricity by using wind power. Let us see how
| thisisdone. A very simple structure consisting of blades or propellers and a direc-

The amount of energy generated depends upon the wind speed. A two fold in-

® itcan be used to generate and supply electricity in geographically isolated or

hilly areas
® wind machines are cheap to set up and maintain.
Be Non-conventional!

What are the advantages of using the non-conventional sources of energy?

¢ 1. Thereisanever-ending supply.

2. Theseare easily available.

leaves the environment clean.
4. These are locally produced. Hence there is low cost of distribution.

5. Energy production units can be started on a small scale. Hence, heavy invest-
ment is not required.

6. Job opportunities for the local people are opened up. :

| INTEXT QUESTIONS 14.6

1. What is the difference between a big hydro-electric project and micro hydel
project?
2. List five benefits of setting up a micro hydel project.

3. State the advantages of using non-conventional sources of energy.

HOME SCIENCE
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Encrgy Cons

What is ENERGY ————p Stgxnrces of
Crgy
Renewable Non-renewble
(Unlimited) e
( Need to Conserve Energy
£ : #
How to conserve Energy

Alternative Sources of Energy
(Non-conventional)

! | TERMINAL EXCERCISES

Biogas SolarEnergy HydelEnergy Wind Energy

Sun

Wind
Water

Fuel
Nuclear fuel
Electricity
Geothermal

thome

At the work places
Ontheroad

1.  Explain with examples what you understand by the term ‘energy’.

2. Givetwo examples cach of renewable and non-renewable sources of energy

inyour locality.

3. Listfive suggestions you would give a housewife to conserve energy in her
home.
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)8| ANSWERS TO INTEXT QUESTIONS
D141 1 (D), (), (), (vid), (%), ()

2. (i) False. River water is needed.

(ii) False. Winds are caused due to change in air iemperature.
(iii) True
(iv) True
(v) False. Nuclear fuels and hydrothermal energy can also be used.
14.2 R-(i), (xii), (v)
NR - (i), (i), (iv), (vi), (vid), (ix), (), (xi), (viii)
143 1. (i)-5, (iD)-4, (ii)-2, (iv)-3
2. Refertotext.
14.4 1. (i) Tube lights (ii) Electronic (iii) Light (iv) Oversized (v) ISI
2. (i) False. Wood stoves are not heat efficient. (ii) True
(iii) False. They heatup very fast.  (iv) True (v) True
(vi)True  (vii) True should be switched off when not in use
(viii) False. It does affect you personally.  (ix) True.
14.5 1. Refertothetext.
2. Methane
3. Cooking, lighting, pumping water, running motors
4. Solarcells
14.6 1. Refertothetext.
2. Referto the text.

3. Refertotext.

i For more information log on to
http:// www.pcra.org
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Balasaheb Desai Foundations

Smt.Vijayadevi Desai Senior College, Daulatnagar

Envirnomental Studies

Notice

Date- 13/ 01 /2021

All the Students of B.Scil are here by Inform that it is mandatory
to submit the Assigned Environmental Project work on or before
1th February 2021 the internal assessment for Semester V &VI .
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Smt. Vijayadevi Desai Sr. Coliege
DaulatnagaﬁTal.Patan;Dist.Satara



Project Attendance 2021-22

Sr.No Stadeots Hames Project name
1 | CHAVAN ANKITA PANDURANG
2 | DESHMUKH PRAJWAL SANJAY
3 | GHADAGE VAIBHAV SARJERAO
4 | KALANTRE UTTAM RAGHUNATH . :
Soil Pollution
5 | LOHAR ARJUN NARAYAN
6 | MATRE ROHIT CHANDRAKANT
7 | MOHITE ANIKET HANMANT
8 | PAWAR KIRAN HANMANT
9 | PAWAR NUTAN RAJENDRA
10 | PAWAR YUVRAJ ViTTHAL
11 | POTDAR ANIKET SHIVAJ!
12 [ SANKPAL YOGESH SADASHIV
13 [ SURYAWANSHI HEMANT PANDURANG Medicinal Plants
14 | SURYAWANSHI TEJAS RAMCHANDRA
15 | SUTAR PRIYANKA ANANDA
16 | BAVDEKAR SWATI DNYANDEV
17 | CHAVAN PRATIK SATISH
18 | DESAI AKSHADA SHANKAR
19 | DESAI PRAJAKTA SARIERAC
20 | DESAI ROHINI ANANDA
21 | DESAI SANJIVANI SANJAY Air Pollution
22 | DIGE SAMADHAN SURESH
23 | GHADAGE AVADAUT SANJAY
24 | JADHAV AKSHAY ANii
25 | KADAM VARADRA! RAVINDRA
26 | KUMBHAK NEETA ANANDA
27 | KUMBHAR RANJIT RAMESH
28 PATIL ANIKE _h/y}_r_h—i)’: Vo Envirnomental pollution
29 | PATIL AVISHKAR SAMPAT
30 | PATILOMKAR DILIF
31 | PAWAR HAR:;H@"}%}&L;_;;{ CHANDRA
32 [ PAWAR SANSKRUT! KRiSHNAT
33 | SALUNKHE FOOJA VILAS
34 SHEJAWAL AnL\_)H__A._u‘r\ DA
35 | SHEJAWAL SUSHAIT 3UDAM
36 | SHIRKE TEJASANIL Energy Conservation
37 | SURVE OMKAR GAIANAN
38 | SURYAWANSH: PRAGAT! 5riMRAQ
39 | THORAT OMKAR Vikas
20 TUDUGADE AKSHY SA1UAY. |




SHIVAII UNIVERSITY, KOLHAPUR
SubjectWise Blank Mark Entry Sheet for Exam March-2022
Course : B.Sc. (CBCS) Pattern : semester

Course Part  : B.Sc.CBCS Semester [V

Subject : 78928-ENVIRONMENTAL STUDIES(Practicui)
Max Mark 130 ; Pass Mark ::0
College : Smt. Vijayadevi Desai Senior College. Doulat Nagar '
Seat No. PRNNO Student Name Marks Student Sign
21277 2020062116 DONGALE ROHIT RAJENDRA B
21279 2020062162 SALUNKHE POOJA VILAS A
21280 2020062161 CHAVAN ANKITA PANDURANG 2L
21281 2019051729 DESHMUKH PRAJWAL SANJAY 27
21282 2020062189 GHADAGE VAIBHAV SARJERAO s
[ 21283 2019051797 KALANTRE UTTAM RAGHUNATH L
21284 2020062155 LOHAR ARJUN NARAYAN Y
21285 2020062202 MATRE ROHIT CHANDRAKANT 24
21286 2020062166 MOHITE ANIKET HANMANT 27
21287 2020062154 PAWAR KIRAN HANMANT 9%
21288 : 2020062118 PAWAR NUTAN RAJENDRA 27
| 21289 2020062160 PAWAR YUVRAIJ VITTHAL 5
l 21290 2020062157 POTDAR ANIKET SHIVAJ| 209
IF 21291 ' 2020062186 SANKPAL YOGESH SADASHIV Ty
21292 2020036889 SURYAWANSHI HEMANT PANDURANG 24 ° ;
21293 2020062122 SURYAWANSHI TEJAS RAMCHANDRA 25
t 21295 2020062199 BAVDEKAR SWAT| DNYANDEV 2 (‘
21296 2020062236 CHAVAN PRATIK SATISH 29
21297 2020062164 DESAI AKSHADA SHANKAR 20
21298 2020062197 DESAI PRAJAKTA SARJERAO 20
21299 2020062185 DESAI ROHINI ANANDA IR
21300 2020062136 DESAI SANJIVANI SANJAY 18
21301 2020062137 DIGE SAMADHAN SURESH 2 {
21302 2020062158 GHADAGE AVADHUT SANJAY 24
21303 2020062210 JADHAV AKSHAY ANIL 29
21304 2020062203 KADAM VARADRAJ RAVINDRA %
' 21305 . 2019051701 KUMBHAR NEETA ANANDA AR
L 21306 2020062139 PATIL ANIKET MAHADEV A
21307 2020062198 PATIL AVISHKAR SAMPAT . pr
21308 - 2020082579 PATIL OMKAR DILIP o 1
, 21309 2018037171 PAWAR HARSHAD RAMCHANDRA AR . Flaaras
[ 21310 2020062204 PAWAR SANSKRUTI KRUSHNAT AR e
2020062130 SHEJAWAL AKASH ANANDA
2020062174 SHEJAWAL SUSHANT SUDAM = . e
2020062140 SHIRKE TEJAS ANIL ey
2020062159 SURVE OMKAR GAJANAN I
2020062187 SURYAWANSH| PRAGATI BHIMRAQ D
) 1 2020062191 THORAT OMKAR VIKAS s
31317 2018080587 UDUGADE AKSHAY SANJAY :]:‘
| Total : [ 39 Ab: | [ e

Intemal Bxaminar

Ab = Absent , TNG = Term Not Granted , NA = Any Other Case
Printed By ; Printed On : 09/08/2023 11:50:39 AM Page 1 of 1
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Balasaheb Desai Foundations

Smt.Vijayadevi Desai Senior College, Daulatnagar

Envirnomental Studies
Notice

Date- 24/ 02 /2022

All the Students of B.Sc il are here by Inform that it is mandatory
to submit the Assigned Environmental Project work on or before
12th March 2022 the interna!l assessment for Semester V &V!

! uc\P[mEﬁ”
; Smt. Vijayadevi Desai Sf. College
Daulatnagaf;Tal.Patan.Dist.Sataca



Frolect Attendance 2022-23

SR : NAME Project Name

BADAL SAHIL MAHADEV
BAILE SAHIL RAJENDRA
BORGE SANTOSH SANJAY
DESAI ANKITA SUNIL
DESAI GANESH KASH. HIATH
DESAI KAJAL CHANDRAKANT

1 Organic Farming

-

DESAI PRATIK PURUSHOTTAM
DESAI PRATIKSHA SANJAY
DONGARE ABHIJrk T VIKAS
SHAN Doana— 1 Land Cover and Biodiversi
10 | GAVHANE RGHAN DHANAJ nd Cover and Biodiversity
11 [GHARGESWARU.JHM.

12 | GUIARKISHOR DHANAJ,

OV w(N| -

13 | GURAV PRUTHVIRA| 5UKRDEV
14 | JADHAV RAVICHANDRA KRUSHNAT

15 JADHAV JOI'v.lj‘ilf_\_-_l_-_xﬁAmleNT
16 JADHAV VISHAL VA )Ah 1
17 KALANTRE bfvﬂ\AR JALn‘vunR

18 | KALE ANKUR ahAN‘—PA'

Air Pollution

19 | KALE GAURAY ShANKAR
20 i LOHAR ROGIT PANDURANG
23 f LOHAR .Sf\_l!l__rernia a_‘

22 ! MARULKAR MEGHA Vv 'Dv HAR Envirnomental Pollution

23 l MAiRE pAl r-\xi {'-h J}[T‘*\MDRA

24 JMOH..csA*\:-\H ANKUSH

25 PATIL ROHAN HANN ANT

26 ,PAI’.L DHIRAJ UTTAMRAD
L27 PATIL DIGVLAY SUDA

|
28 | PATIL KIRAN PARSH! JURAM

29| PATILS SUDESH L,f Ho
30 | PATIL YOGESH JAYSING

Botanical gardens

31 | PAWAR me‘_m :#lj\.;-ﬁH
32 pAWAR " 1\N: \[*.f ] \: L
33 PAWA:\ SHH \H )- :A--"\n:.*:”_

|34 [ PAWAR SWAPNI SAINIAY

35 smHE\nariv*huN
36 'SHINDEAdd IEET

SHINur r’.v’u. | :")”
SHIN[)E 'P‘“—H IJ v M_




SHIVAJI UNIVERSITY, KOLHAPUR
SubjectWise Blank Mark Entry Sheet for Exam March-2023
Course : B.Sc. (CBCS) ' Pattern : semester cbesy-

Course Part  :'B.Sc.CBCS Semester [V

Subject : 78928-ENVIRONMENTAL STUDIES(Practical)

Max Mark 2 30 Pass Mark i)

College : Smt. Vijayadevi Desai Senior College, Doulat Nagar

Seat No. PRNNO Student Name Marks Student Sign

28904 2021048359 GURAV PRUTHVIRAJ SUKHDEV 2
28905 2021070786 PATIL DIGVIJAY SUDAM Qs
289006 i 2021048297 SUTAR SHRIKANT DINKAR 922,
28907 2021048621 SHINDE PRACHI SHARAD ‘2,'7
28908 2020062120 SUTAR VISHAL YUVRAJ 24
28909 - . 2021048378 GUIJAR KISHOR DHANAII Qe

| 28910 2021048411 JADHAV RAMCHANDRA KRUSHNAT 99 ‘
28911 2021028130 LOHAR SANI RAMESH 2%
18912 2021057405 TIKUDAVE NILESH TANAIJI 10
28913 2021048391 DESAI GANESH KASHINATH HB
28914 2021039814 BADAL SAHIL MAHADEV 9.0

i 28915 2021039822 DONGARE ABHIJEET VIKAS g
28916 2021039823 BAILE SAHIL RAJENDRA 2.4
28917 2020010488 BORGE SANJAY SANTOSH UL
28918 2021048431 DESAI PRATIK PURUSHOTTAM @L
28919 2021048404 JADHAV SOMNATH HANMANT % 1
28920 2021048408 JADHAV VISHAL VASANT q/o
28921 2021039801 KALANTRE OMKAR JALINDAR 24

- 28922 2021048425 KALE ANKUR SHAMRAO 5
28923 2021048400 MARULKAR MEGHA VIDYADHAR s

| 28924 2021057361 MATRE PALLAVI RAMCHANDRA 0f
28925 | 2021028138 MOHITE SANKET ANKUSH 9

B 28926 2021069410 PATIL DHIRAJ UTTAMRAO 20_.
28927 2021039837 PATIL YOGESH JAYSING K
28928 2021033341 SHINDE ABHUIT VILAS 18
28929 2021039782 SHINDE TEJAS DIPAK 9 A
28930 2021068468 THORAT PANKAJ PRAKASH 0,
28931 2021048623 YADA)I ANIKET LAXMAN I
28932 2021039796 DESAI ANKITA SUNIL 9/{
28933 2021061183 DESAI KAJAL CHANDRAKANT Q/g
28934 2021039840 DESAI PRATIKSHA SANJAY 782
28935 2021048351 PAWAR RANI RAMKRISHNA 15
28936 2021048418 SHINDE MAYURI APPASO %Y
28938 2021048397 KALE GAURAV SHANKAR ?,6
29815 2021069014 PAWAR SHREYASH SACHIN '),f
29816 | 2020062195 SHINDE SANSKAR ANANDA 240

Total : 30 Ab:
Intemal Examiner

vb = Absent, TNG = Term Not Granted , NA = Any Other Case

Printed By : Printed On : 09/08/2023 11:52:14 AM Page 1of 1
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