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fAdst (Methane)
» g Cohol AUt BT U TS gl Ug Th hIdfaich I gl g ATl I1d o 71 & oft AT ATdT &1 It is the first member of the alkane

series. It Is an organic gas. It is also known as marsh gas.

«  JTohfdoh &U & g dfeoidl o fatresl & Utd ot ATl 81 It is obtained naturally from the decomposition of vegetables.
« JINTRMAT & Tg ST CHtee bl ASIATSH o AT ITH dhddh Ut fhdT SiTdT &1 In the laboratory it is obtained by heating

Sodium Acetate With Sodalime.

NaOH(CaO)
heat

CH, + CO, .

CH,COONa

Sodium ethanoate
or Sodium acetate
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fRAdst (Methane)
» CHfAfT PpIafss U ded bl Ufdfobar & aamurfdes Tae ue fAeel Urtd fadr HTdl 81 Methane Is Obtained On A

Commercial Scale By The Reaction Of Water On Aluminium Carbide.

Al,C; + H,O — AI(OH), + CH,
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fRAdst (Methane)

<7 IE UTpfdd I (Natural Gas) T UHE 3dId 8|

it is the main component of natural gas.

S SAA Ug BIHIT 90% HATAT A IufeRld (present) TedT 8|

It is present in it in about 90% proportion.

7 Ig &dl (Air) & el fAoche T fdemics fASor (Explosive mixture) SoiTdl gl
It forms an explosive mixture with air.

77 SdD]! HTpfad AATATEH G DI (Tetrahedral shape) gldl 2l

Its shape is tetrahedral.
7 eI delf & o1 BT h1uT109° 28’ (bond angle) 1dT 8|

The angle between its bonds is 109° 28’
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vfifesst (Ethylene)

. g Vochlel Aoft BT YAA ST 21 YNITeTHT A TifHol dollol b fHT ZATES Coblalsd daT 3ifdd
ATAT A Hlog, ACHY[RD 313 B 170°C U2 IS BT SITdT 1 SHDBT IUANT Ul 1efiel wslfec e dolal,
e NG dollol, faQda b dU A 3iTareft Tefifcdel TaTosT 3coo] deal 3Tfe F EldT 81 It is the first

member of the alkene series. To prepare ethylene in the laboratory, ethyl alcohol and a large

quantity of concentrated sulfuric acid are heated at 170°C. It is used in making

polyethylene plastic, mustard gas, as an anesthetic, producing oxy ethylene flame, etc.

H\(%‘_‘?ﬁ /H Conc. H,50,

/g;\ Ethyl alcohol Fthene Water

133.9
H o H
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vHfESlsT (Acetylene)
Waler
= g Coohlsel YUft BT Yefdt 2eed 1 5& TIPTRe H hfcaddl Halss U Acctylenc
e oics bl ufdfebdr grer S&Irdt SrdT &1 It is the first member of the
alkyne series. It is made in the laboratory by reacting water /‘J'ﬂff-
Sand ety Water

with calcium carbide.

« DI U Yeblel Ideel dbedl, FYL dolldl, [Addd & &4 A,
T3t B BIea oiza A, Avflel S HeSTU A, T=1 Bl B HAA
&9 & UbIa 31fe A a1 81 sachl o1 3RSt datfaes fdedet o &
2T It is used to produce light, make camphor, as an anesthetic, in
cutting and joining metals, in the synthesis of benzene, in

artificial ripening of raw fruits, etc. It was discovered by American

scientist Wilson.
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aolel Folel drdel (Chloro fluoro carbon)
&fto TWHO 10 T UT &U aeadlel Tealel dbidel (Chloro

fluoro carbon) &ldl &l The full form of CFC is chloro
fluoro carbon.

» g FAILNol, TSIl delT bldel ZATUI3T o UMb bl
dgca glltis o composition of compounds of
chlorine, fluorine and carbon atoms.

« g 3Vlel Ugd & 20T & AgcayUf 8ffdahT folaTdr gl it
plays an important role in the depletion of the

ozone layer.
210 TWHO 20 I T 3ITeT (Freon) eft eI ATATE | CFC

IS also known as Freon.

5

Chlorofluorocarbons (CFCs) /

= : = | E;‘.-.—-———-—'_"-"“‘—-3
I
Developed during the 1930s ——
and used extensively in b
. " g » e .,-‘
aerosols, air conditioners, —_—
refrigerators, solvents and &

gas-blown plastics.

They are extremely stable
and inert and were used to

replace earlier coolants that
caused explosions.

In the troposphere they are
indestructible and insoluble
in water, however...




The ozone layer depletion

Ozone (03) Oxygen (0y)

CFC molecule
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SATES Codlgld (Ethyl Alcohol)
« JgUD JIelel gd &, Ul 3icdfelh vacdaiefted gldT gl It is a colorless liquid, which is highly flammable.

» 32D Ylel & HATeld 2IEie H Idulell UST Eidt &1 S hI2UT STl IUNT ATcdh gd IT IRTd (wine) o &U A fddT ATdT 8l

Drinking it causes excitement in the human body. That is why it is used as an intoxicating liquid or wine.

» g B3l d Eelddch 3Hallull & UTtd fasam ATdT &l It is obtained from fruits and starchy grains.

glucose @—— >  ethanol + carbon dioxide

C.H, 0,

5 12 2C2HEOH{E=:1} T 2(:02(5'51}

aq)
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SYTSH Coblgld (Ethyl Alcohol)
« 3IEIITh Efc & &bl 3dIca fdhudal fafe) grer

T AT 8l Industrially, it Is produced by

Milling Liquefaction

Add water
and cook

Grind to
meal

o Fermentation Saccharification
» SHADI YN Alce d gdTs JIglull i geiel ob & J, Break Break
sugar t.II:n starch to
qrecefds ATeel dallal A, 39 d 3 GaTfoeld Uaref ethano Sugar

dollal &, 2IeTd 31f¢ o folaTfur f fasdm ATAT &1 It is Distillation Denaturation
, : : : Evaporate Make H
used as fuel in motor and airplanes, in making cmfd"ednse { l indrinkable &I

transparent soap, in making perfumes and
other fragrant substances, in the manufacture

of liquor etc.
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Ethanol (C,H;OH) DENATURED ALCOHOL

Commercial Alcohol [ ATTHAAP HBIED —

- Made unfit for drinking by adding: p=e
= Uil T of FolTol & fAT S fRASTAT ATdT & B b c—
r Copper sulphate ( cuso, ) (for colour [ 231 & fe5T) S ‘ |
or Pyridine CsHsN. (foul smell [ ¢3fef & f5T) ‘ (
Denatured
» This process is called Denaturation of alcohol. sd UfchdT bl Alcohol \
)

feplgcs &I fdpdideeul (Denaturation) dgd &l
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Ethanol Blending Petrol

-7 Ethanol blending means mixing ethanol (C,HsOH) with petrol in a fixed proportion
(Ethanol blending T AdSd & — Ugies & fAfd 3efuld & Ethanol (C,HsOH) fA®Ta)|

7 Example: E10 fuel = 10% ethanol + 90% petrol (1A E10 fuel = 10% TASTS + 90% UGIS) |
7 Ethanol is made from sugarcane, molasses, maize, wheat, rice etc.

(Ethanol IT=TT, 2ffeT, dardbl, g, TTdes 3Mfe & FeITdT ATdT 8)| ‘ \ i \

<7 Ethanol Blending Programme (EBP) launched in 2003

(Ethanol Blending Programme 3Tgd A 2003 H 2[& g3T) |

27 + Current blending: ~10% (dddTel & ~10% blending &l bt &)1
- Target: 20% blending by 2025-26 (E20 fuel)

(e38%: 2025-26 A 20% blending Tsil E20 fuel)|




ETHANOL-
BLENDED

PETROL r’/~ -
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. S AT Ug> B>chbal b 8ufel HTHdTeT & FITT ITAT &ATI SHhT IUTIT UgIes b AT fABIhE gelol o TU &, HfAd ZIT dollol A
derr arfaier 31 & faa e b &U A EidT &l It was first made from the distillate of wood. It is used as fuel mixed with

petrol, in making artificial colors and as a solvent for varnish etc.

Methanol for industrial
applications

Biomass, Biogas

Pyroligneaus
D e-.s:[:»“i_ 25 2
Distribution

rithacth

Methanol for residential
applications - CHP

~ 18 Ta

Methanol
production plant

Electrolysis

Methanol
refueling station

————
=i = oy Renewable

electricity
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Methanol (CH30H) =P —.‘

» 7 Methanol (CH;0H) is also called ‘wood spirit’.

Methanol (CH;OH) &I ‘wood spirit’ 3ff gl TITdT &l —
Methanol
» 7 Earlier it was produced by destructive distillation of wood. CH 30H
Ugo» sdl ovchsl & fdeddTaaTas 3MTadat (destructive distillation) g1 YTt foodT
oA TdT 2T
Zn0—-Crqe03, 573673 K

CO + 2H,

Modern Production [ mqﬁﬁm 200-300 atm 7 CH3OH

« 7 Today, methanol is mainly produced by catalytic hydrogenation of CO.

HTAH® Methanol I&Id: CO (carbon monoxide) & catalytic hydrogenation &

ST ST &
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fRAATES Cobiglcd (Methyl Alcohol)

. g Th fANesT ¢d EidT &, fo1eionl Jiel 2I2Td i deg Eldl gl S&ich ddol & odfch e &1 TiTdl & deiT 3Hfeieh A7 & Ut &l & Hc
ddh oft 8 dobdl g1 Tgdiodt ereTa Ul ares! &bt 3ifelahier 9 seft faemges Codblgics o dhIeul gldl &l It is a poisonous liquid

which smells like alcohol. Its consumption can make a person blind and drinking in large quantity can even lead to

death. Most of the deaths of people who drink poisonous liquor are due to this methyl alcohol.

Methanol

‘ i .
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sfel@lel ISTsPhI® (Ethylene Glycol)
UE U STSgTefach UohIgics & dell 3ol Hid TdTe & hIeUT 8 ofld & Yobld WTd &l 68 Uel 3 fgafich ohdl ohial & fo3d

S bl IUTNT bl b efedee] H fhAT ATdl & | It is a dihydric alcohol and is called by this name because of its sweet

taste. It is used in the radiators of cars to reduce the freezing point in cold regions.

AR R | .
o DR /A e /A
4y Last ' 4
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PAINTS

ANTIFREEZE
- Prevents freezing in | @HVChernlcak | . Enh:-:xpces visc?sit){ and

engines, ensuring optimal stability, contributing to

performance in cold smooth application and
durable finishes.

climates.
;—{O\/\

‘casind'w il
ay ACS l @91 72 ?;8911132 ¢
Qg% ccccc ALS C" ;:"
93%9 s ﬁ
\ Ethy|ene Glycol T — PURE 100% S ===

n. ;a, . . — =
ey C2H602 :\‘A;%g;g%‘ 1 ETHYLENE GLYCOL i 24 af |

MW. = 62.07 maghp‘”' * |

HYDRAULIC

BRAKE FLUIDS PLASTICS, FILMS

- Maintains brake system - « Forms the base for
integrity and polymers, creating
responsiveness through versatile materials for
temperature stability. various applications.
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ffoaeia (Glycerol) .
| | |
v H—C ——C —C — H
. g CISETS3h Coohigics Ufl &1 Ui Tced &l Ig Wiol ol | | |
OH O+ OHd
crsgrssiadd] odool gl s&dhl U olld (Commercial Glveorol
Name) TT3&dtal (Glycerine) €1 It is a major member of KNOW THE

g,  CURES
WP MOUTH ULCERS

KEEPS SKIN .Y 10 “SES
OF

the trinydric alcohol series. It is a trihydroxy derivative 'W=URIZEE

of propane. Its commercial name is glycerin.

-~ '

+ g IHch AT H 2lahhe o fahbfudd €led (Fermented sugar

KEEPS FEET : e USE IN A
. - - , CRACK-FREE rONES GLYCER ocvenre  HOMEMADE MAKEU
solution) deT Zoh (Blood) A 3{cd ATAT & UTIT ATAT &l It is Rl RN hiiaiondls SETTING SPRAY
found in free state in small quantities in fermented ‘ ' 3 b 7

MAKES LIPS

sugar solution and blood. b4 SOFT AND SUPPLE
n IMPROVES BRIGHTENS  PREVENTS

PSORIASIS AND YOUR NAILS  DRY ANDO ‘
ECZEMA FRIZZY HAIR
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FHIeIbBIH Toh 2ITElaT, Htat It aresT 3gotefies daees &
T2
Chloroform is a colorless, sweet-smelling, volatile liquid.
IUPAC olTd]  [GIsdroalelHtdel — IUPAC name: Trichloromethane.
ZIAIfaice A  CHCl; — Chemical formula: CHCI,.
ATSE goddATal  [@J13HIT 119.38 g-'mol™ — Molar mass = 119.38 g-mol ™.
daeialich (bp) = 61.2 °C — Boiling point = 61.2 °C.
fAselich (mp) = -63 °C — Melting point = -63 °C.
Jrer Aot fafelse J1ef — Characteristic sweet odor.

hald dbldel sp® glsfdsisvs — Central carbon is sp?
HEHEEESEE!

hybridized.

"“loo
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W Solvent used in dental endodontx

»locedures for the softening ard
emoval of root canal fllings

For professional dental use only :-

Contains ; Chioroform 99% mn

vt ¥
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Fossil Fuel Examples

L €2 e
(r ] oil
_ L 3

Kerosene Propane

Natural
Gas

Coal
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d dd Ucref ol 3{dbed T 3fcd el & Ufdfehdl dbeds HEAT (Heat) UcTol

BHed & el PedId el

frpiel Eerell & ol 3ufeRid 2&dT &l E

Sol Sefall ol T & GTcdTal U H6AT UTed gl ct &l

All those substances which provide heat either alone or by reacting Fossil Fuel Examples

with other substances are called fuels.

O

iy

Coal Oil - Natural

Carbon is present in most of the fuels.

Gas

By burning these fuels in air, heat is obtained. - )
\

(

Kerosene Propane



O

e INE RSO A ER T E T & CARBON AND ITS COMPOUNDS (e 3R 39 gifiren)

< > N
v et
W
g

; \,.. .

-

%?Jﬁ?:FTEI"'ﬁER'UT (Classification of Fuels) 3

. Serell ohi JUfERAfd deiT eTcht ailfddh 31aZRIT (physical state) & 3MTETE UE Seleil ol diol HE a91f & fdaTfid e Ahd
g

. 1. 3Id g8t (Solid fuels)

. 2.2d 5o (Liquid fuels)

Kerosene

!

Petrol or Diesel

. 3. 91T geeT (Gaseous fuels)
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(Classification of Fuels)

N\ Y
o7 aqégq ) 4 ga_ésq_'_l_ ) - Wéﬂq )
(Solid fuels) (Liquid Fuels) (Gaseous fuels)
g / N\ )/ Y /
Pl Ol ST SPI2d1 Sl gelel UTpfdch ol Serel PiAd Bl il UIplaed o1 geleT  Pladl olel gelo
(Natural solid fuels)  (Artificial solid fuels) lf (Natural solid fuels) (Artificial solid fuels) [l (Natural solid fuels) (Artificial solid fuels)
. 5f (wood) + PEABIHRI R . JIIS3tel T Ugics . UTpfddh I . DISYETe I
' . fAgI B do (naturalgas)  + ohlos I
. DIIT (coal) (wood charcoal) (petroleum)
. gld® do . Ao I
. DhIdb (coke)
.+  Todhlga (alcohol) . dlee g

. IEDIB(charcoal)

. UGS 31
(LP.G.)




NCERT Science BY - Harish Sir & CARBON AND ITS COMPOUNDS (T 37 563 aifien)

wi N
W om e /."’
v 2

“ShYeT T (Coal gas)
+ SAH 54% glsglulel hydrogen

COAL GAS PLANT

. 35% HeT methane

+  11% hIdol Alall ATRATss carbon monoxide

. 5% glaglohldol hydrocarbon

+ 3% hIdol STE3{TadTss Carbon dioxide

. PIH I, BT &b ol 3T dal gIeT Falls uild! ¢l

. g A & AT fTAThleds fRALIUT Falrdt 8l




T TR T (Water Gas) \

. ¢ BIdel FAleitaenzs (Co) 30T grgstoial (H,) o1 HTuTfddh fHYT &

It is a molecular mixture of carbon monoxide (CO) and hydrogen (H,).

. JE ETEEIoTel N dollal & TERIPb &, Gl 3enfaar & 3 Idrest A 3uaft gidt &l

It helps in the production of hydrogen gas, which is useful in the industrial production c

%I'R\{[ TR 71 (Producer Gas) \

. JE BIdel dleiterdrss (co) da sirggivtet (N,) T [AL0T gidaT &l

't is a mixture of carbon monoxide (C0O) and nitrogen (N.).
. AP YA B fAATT (glass manufacturing) d2 &Tq fAEHT (metal extraction) & a1 ATdT 8

It is commonly used in glass manufacturing and metal extraction.

<7 58 Producer Gas (WISIHE NA) HEl AATdT 2|

It Is known as Producer Gas.
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ﬁﬁﬁ'{? (0il Gas)

?J?:EIEE Aqd (saturated) de r&Eqe (unsaturated) g8gichTdall ol fHAITT €l 8|
It is a mixture of simple, saturated, and unsaturated hydrocarbons.
- Ad - fAdeT (Methane), TEife®lsT (Acetylene), sfaa@lat (Ethylene) 31Tf<
Examples include methane, acetylene, and ethylene.
. Jg fAgt & d (Kerosene oil) IT AT (Petroleum) & afoTes AT (cracking) & e ol HTdl 8|
It is prepared by cracking of kerosene oil or petroleum.
. 5 I A A (air) f[AGTHE TAITRMST & Fefe (laboratory burners) Gi31C ATd &l
When mixed with air, this gas is used to light laboratory burners.

-7 & ‘Bfds91 AA (Cracking Gas) Bl ATl &l

It is known as Cracking Gas.
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TN 3 NI AR I ET S KT & CARBON AND ITS COMPOUNDS (e 3R % ditfier)

(EITEFf?I'EFc T (Natural Gas) \
- G5 & 3l & felcbesal arest el af !
(about 83% methane and 16% ethane).

- J wdelelles (inflammable) Eidl €, COALBED METHANE

E%: fﬂa (f I) % =0 F gGHT WT AT %I CONVENTIONAL NATURAL GAS
Scl | BT ue |

They are inflammable and are used as fuel.

SOUR GAS
TIGHT GAS

- YT HEAT (heat obtained) &1 ATAT & 3HTETE UL,
Ig Ad9res geret (best fuel) AT ATAT &

SHALE GAS

Based on the amount of heat produced, it is considered the best fuel.
. g a® & P 3l (oil wells) A 39-3a@T1E (by-product) & U & aft Ut gt 8|

It is also obtained as a by-product from oil wells.
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(ﬁ'@f?l'q'q (Petroleurm) \
- UG5 Th af2-ahIed &9 (Brownish-black) T d®II gd (Oily Liquid) gIdT &l

Petroleum Is A Brownish-black Oily Liquid.
. S NSt ATAT H INerd (Sulphur) 3ft gt 81
It Also Contains A Small Amount Of Sulphur.

. U5 TH hI “@pT de (Crude 0il)” 3t Bgl ATAT &l

Petroleum Is Also Known As “Crude Oil”.

“&BT5T diell (Black Gold)”
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. ST AT HAg &bt Ade & =i Ia uiel 3ite Sl & sraeisl A 1el aul A g3 g

It Is Formed Over Millions Of Years From The Remains Of Dead Plants And Animals Buried Under The Seabed.

i

\y/ SEDIME ND ROCK

OCEAN OCEAN

2

Small marine organisms

2
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Refinery Gas

(20°C)
.L— /?\ w Petrol
- Je-. (70°C)

J - 53,‘ Kerosine
(340°C)

Diesel

(270°C)

Crude Oil

Fuel Oil

J .
DA o

'L__ e‘ Lubricating Oil
' (340°C)

Bitumen
(340°C)
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ﬁgﬁ%nm (Petroleurm}

. 19 Bl GEifSTdA (Crude Petroleum) o1

uairofl 3madst (Fractional Distillation) g1eT 2lelsl fodT ATAT &,

s \ ’. 3.

dl Ug &8 Woble & gleaicdldal (hydrocarbons) & faa{Tfoid & HTdr gl

When crude petroleum is refined through fractional distillation, it

separates into various hydrocarbon fractions.
- g UfchdT Th UaToTes & (Fractionating Column) & 1 ATt &

This process is carried out in a fractionating column.

- TP UTh Bl 38D adersties g (boiling point) 3 3MTENE UL ABI-HSIT

(separated) fddT ATAT

Each component is separated at its specific boiling point.

Fractional Distillation of Crude Oil

Small Molecules: . (25°C) Refinery Gas < 40°C
® Low boiling point r
® Very volatile
® Easier to ignite Petrol
® Flows easily 40°C - 205°C
Naphtha
60°C - 100°C
Kerosine @
4 175°C -
Large Molecules: 325°C
® High boiling point
® Not very volatile
® Harder to ignite Diesel
® Does not flow 250°C - 350°C
easily
Crude Oil L L Lubricating Qil /.
300°C - 370°C |
— .
Fuel Oil
370°C -
600°C
—
Residue
L > 600°C
HOT —

(350°C)

Bottled Gas

Petrol
(Gasoline)

Chemicals

let fuel,
WPE raffin for
lighting and

heating

Diesel| fuels

Lubricating
Oils, Waxes

and Polishes

Fuel for Ships,
Factories

and Central
Heating

Bitumen for
Roads and
Roofing
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Fractional Distillation of Crude Ol

Small Molecules: (25°C) EEf'“EW Gas <40°C

® Low boiling point
® Very volatile

7

® Easier to ignite F’E‘Efﬂﬂ ,,

® Flows easily 40°C - 205°C
Naphtha
60°C - 100°C
Kerosine
175°C -

Large Molecules: 325°C

® High boiling point -

® Mot very volatile

® Harder to ignite Diesel

® Does not flow 250°C - 350°C

easily —

Lubricating Oil

Crude Qil

300°C - 370°C

Fuel Oil

370°C-

600°C
—

- Residue
L > 600°C
HOT ]

Bottled Gas

Petrol
(Gasoline)

Chemicals

B let fuel,
WIPE:EHM for
lighting and

heating

Diese| fuels

Lubricating
Qils, Waxes

and Polishes

Fuel for Ships,
Factories

and Central
Heating

Bitumen for

Roads and
Roofing
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Gas

Petrol
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(Wa@fﬁ'qﬁﬁ'{? (hiquified petroleum gas, L..P.G.) \

I Tl (Ethane), Wde (Propane) d2l &¢d (Butane) o7 fAIUT Eid 21

It Is A Mixture Of Ethane, Propane, And Butane.

. SEh AT HUCH (Main Component) st (Butane) EidT &

ts Main Constituent Is Butane.

¢ fa2l9ar? (Characteristics)

. ol 3Tt & TTSbe (Burns Easily) IS HATAT A HAT (Heat) UcTel deodl 8l

Butane Burns Easily And Produces A Large Amount Of Heat.
- 31 1 AT (Leakage) TdT JTTal o 5T S 2figt ATAT Hf Bfles ABd (Ethyl Mercaptan C,H;SH ) odd did gIfceRr<h
AqfA®H (Strong-smelling Compound) AGTIT HTAT 8|

To Detect Gas Leakage, A Small Amount Of Ethyl Mercaptan, A Strong-smelling Compound, Is Added To The Gas.






((ﬁ'-.“" Y N
,‘g‘f D
4
V."’,
y .
y N .
‘i‘]
I‘I o . s
\Q‘_"‘x ‘\‘U(\v ,.t;::“\c’? o= S -
e < &
’%‘Jx ~ \h“““ - ,.O N
‘_@(\ \ - 3 /"i,c‘b;'-""{
B = WA > Y

Yl of[dH
gel U I 3T JUEUT detal Usee)
(Type) (Full Form) (Main Gas) (State) (Storage Method)
3 oId Ue duifed
Compressed Hteat el dTgall A selol
CNG (Compressed at high
Natural Gas | (Methane —= CH,) | (Gaseous) (Fuel in vehicles)
pressure)
3cfeleh &8 i gdtefd >t odl Ufddagat
Liquefied Hteat
LNG ad (Liquid) (Liquefied at very low (Long-distance transport &
Natural Gas | (Methane — CH,)
temperature) power plants)
N9 + ol
Liguefied cId & gdtefd T2l A HTell Uchlal d 3fENfilh
LPG (Propane + ad (Liquid)
Petroleum Gas (Liguefied under pressure) | 3UINT (Cooking & industries)
Butane)
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‘5@»’% e owia A
=2
- = .

Erwm

N

- N ATSIeT AT YIS Uh ded fASIUT (liquid mixture) € Wl Ggifsast & U (derived from petroleum) EldT &l /

2y ,." 3
8ol )

Gasoline or petrol is a liquid mixture obtained from petroleum. Y

« SED] YT 3oddgel sufel (internal combustion engine) A 3¢r6T (fuel) & &U A fabdT ATAT €l

It is used as a fuel in internal combustion engines.
. 5219 BfShfe® greggidrdd (aliphatic hydrocarbons) UTT WTd &l

It contains aliphatic hydrocarbons.

.+ 521 3ITS&EI- 3T (iso-octane) 3¢ BeARS TSI (aromatic compounds) Wi EIGsd (toluene) T duflet

ual

(benzene) fAGIC T1d € difds 3iTaee AT (octane rating) ¢! ——

EEEEEEE

Iso-octane and aromatic compounds like toluene and benzene are added to increase its octane rating‘f‘i,f""”’“‘

nnnnnn - Tl in

~» 3Taeol d&T (Octane Number) foiddft 3ifefe g9ft, g¢fet 3detl &f d9gde wJeoorrt 7™ ol

The higher the octane number, the better the fuel burns.
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D I l
gf . el Diese
\ J

. EIoTes 1 o7 oidHd 3Mfdsbed (German Inventor) &alcth gtvied (Rudolf Diesel) & S1dH U2 U

Zr Wi

Diesel is named after the German inventor Rudolf Diesel.
. 3oglol 1892 A 3loTe 3ulel (Diesel Engine) o 3T 4¢e (patent) fo5aT &l

He obtained a patent for the diesel engine in 1892.

T - S SeS
‘ ‘e rﬁ i ‘ [ o ’ |~ - B
i e > 4 ¥, % i i Ny .%
e O - el
: S l ' J
i ! g ) '
: ! :'_: ':..: ’Q { Tt
: : ‘ . - ' “ A .
' : b 3 - w 5 »
/ . ( ® ‘ . ’: - ’
' S— . .- 3 \
! . |
o e .
. : —-— P ::‘ N - ')
'l - 'J ’
' & sl 2o ut
| =8y . :
e )

" .
L. |
T
iy
.-"-.%:'._ = ‘# . .
ﬁ "‘"»*-, AN ey
- i
» & 1 wh
’ -
. Y -~
’ 0 s
.




b TN R EN NS EENE &  CARBON AND ITS COMPOUNDS (shTe 3l 5@ difiren)

S
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o~ \AF“' ‘\o\ e ’I
p - G,
e 2%,

D, % A

ST Diesel
\_ ),

A 1

Al ST (Petroleum) o UaHTedl 3iTarddt (fractional

distillation) o <lglel 200°C & 350°C dIUHAT! UL UTtd EidT &l

\
. gIoTe5 (Diesel) Th UDIE DI 3SUFR g¢I1 (Fractional Fuel) € \\ a8

f \ o -
Diesel is a type of fractional fuel obtained

from petroleum during fractional distillation at 200°C-

350°C.

. SBI IUIT argail (vehicles), AMST (machines) 312 a4l
(plants) &I Tl & [T Feret (fuel) b U A fosdT AATdT 8

It is used as fuel for vehicles, machines, and industrial

plants.
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ST Diesel
- 31515 sulel (Diesel Engines) & SiTs¢Iuial 3{TaTss (Nitrogen Oxides) 3i1¢ BIfSE @& BT (Soot Particles) 3ifelch ATAT A foldbedd &l

Diesel Engines Emit Large Amounts Of Nitrogen Oxides And Soot Particles.

+ §2h hIeUT arY UGHUT (Air Pollution) o1 foldifad oheoll BhfdaT gldT &l

This Makes Air Pollution Control Difficult.
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ATATATA ATEAT H i ATeA AT TSWOT ekt 0T, Control of air pollution from transport vehicles

(I) heToTah el (Catalytic Converter) Tailpipe
emissions
Engine
1 emissions - H20
HC ‘\;} CO,
CO N>
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Detoxified fumes
are guided to the

exhaust pipe and
out the car.

AN
NN
‘==“=:‘\
NRNRRR
- - \ ~\~=~\~=\.=\
Oxidation occurs \ NN RNNR
here with Platinum® \:z\\:\\\:\\\
) S . =
Exaust fumes and Palladium. . ‘5\\:\\‘2\\‘:\
enter from engine B e :\==~§==\==:\:\
here. B SNLRNNORNR NN
- . . 3
Reduction occurs ‘=\==\=::\=:=\
here with Platinum ‘\\\§§\‘\h\‘
. R h §§\ \\‘
and Rhodium. SNNRNNCR
ANOANRNS
TINNLUCRIN

Ceramic honeycomb (Al,O,)
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‘Biofuel \ﬁa‘s‘a-—r \
. Tobeft oft UTopfdch Eetelst vidl ot Ule) & fates T gefol Uil fds dees, ol a1 31 ol fefd & gl dehdl g 3& Uid sefel el

ATAT ¢ |

e R T [ reT R
R T = - - -
W 1 ]
‘A,,LI | J
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> N > B = SRR :
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N % wR Y

iEthanol GQ'-'-I\"I'FT)j

. 5T bl energy density WITET Elct & TE TITHIT 27000 kij/kg il & 311 STl SIsf@IT ufse 78 °C EidT & |

. Bcllcs BT SHDI SEAATS UGIs Sulol A UgIes hi ITg fohdl Tl Hchdl & S&h! Ugies & (A seddTs [chdT ol dhdl
€|

. 37aft G oTft INfRAT 31T 2El & IR faeT faheft aemTd o Ugies &b ATl 15% Selicd ol SEddTe fadl oIl THhdl & |

+  Ethenol o1 TaTuft SfElet Ugics & ITeT 45% Tt Bl € | e,

f g
&
= b sugar

Starch

e o - n
; ) | |
l B L) .
—— " T 3 L e B
' poe? ' ‘f"" ' a T alal¥a
! N B e N ] 0 ‘
- .y e v . R
o=/ [ - S .= "_ 2 BB B A

Cellulose

) } \ Ethanol /
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N % wR Y

‘Biodiesel (STEITeT)

. Ud Suich Dhidellol & fBT deleufd a5, Sileidel ol el
AT, 29Els, jatropha,mustard AT T8, sunflower,
palm oil 3 algae &1 5eddTe fHIATATATE | ‘

. BD fe feRfd o MBI Seddltes ISl o fohdr Hirdr g
ol TUTGT T ST SEAATD Siuled A additives hl dIg
fadT AT & dlfds He& diudl ol diqfedd fadT if &ch |

. 3T 30Tl A 15% SIATSIGIe 3iE difds BT 2 ST &I
SIS fohdT ol STehd & |
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Blogas (EI'I'qﬁ'ﬁ'H)

- qafa uferee (Agrlcultural waste) 3¢ MTL/EHe (Dung/Slurry) &1 U fhdT ST 8|

Biogas is produced using agricultural waste and cow dung/slurry.

-~ st (CH,) 31T BId 2rE3iTaess (co,) I1d gidl €

/ts main components are methane (CH,) and carbon dioxide (CO,).

- Jg uifdes 3mafelse (Organic waste) H3f6Irad s(qees

(Anaerobic decomposition) & doldl 8|

Biogas is formed through the anaerobic decomposition of organic matter.

. dgeoT (Composition):
~» Hteel (Methane) - 55-65%
7 Idel 378 HTFETSS (CO,) — 30-40%
< 35 1A (Other gases): ETEglvTel dAebIas (H,S), ETEaiotel (H,), segiatet (N,)

[t contains about 55-65% methane, 30—-40% CO,, and traces of H.S, H., and N..
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- & Hld (Main Sources):
2 Aol & Adely (Crop residues)
2 a1 IMEe (Wet cow dung)

-7 dfeddl ol dael (Vegetable waste)
-7 eldres [ s (Algae)

7 Tlegt el (Poultry waste)

£ dATeld AGHA (Human excreta)

< Ue[ 3rafelse (Animal waste)

These are the common feed materials used for biogas generation.
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BIOGAS REACTOR

BIOGAS PIPE C
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COVER

DIGESTATE
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HITAT / Coal

- 1] I Uges A gob Mel (Dead plants) 311 dereafadl (Vegetation) o effe-¢fi2
fdaest (Slow decomposition) & I T {07 g3

Coal formed millions of years ago from the slow decomposition of dead plants

WATER
100 Million years ago

and vegetation.

- J 1Y Tdeot (Swampy) 3112 dSaHRRd (Waterlogged) 871 & ¢d ITT|
- 3= €19 (High pressure) 3i1¢ 3 dr9dATe (High temperature) & B0

erArIfate ufdadel (Chemical changes) €I

Due to pressure and temperature, chemical changes occurred.

. ST UfHAT A 3iTefloTat 9 ETEEIuTd fAd e 1T, 31T BIdal (Carbon) 21N 2g IRITI
» TfUTIHAZAEY doll OId, DIl tdooiefies ucref . BT (Coal) HaTdl &l

The result is g solid black combustible substance known as codgl.
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COAL FORMATION /4

Heat and pressure

C—
) e _od
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HITAT / Coal

SSHT AT 3R dT b 3MTEME U2 hiIdes bl 1S AN A fdaffoid fdsar Irar g -
(1) TvREREe / Anthracite ,. f-/,i::@;; .
(i) fefAs [ Bituminous 7\ B
(lii) fSvemse [ Lignite
(iv) i€/ Peat

// [ Carbon
~//  $120107

Anthracite Bituminous Subbituminous Lignite
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Lignite Subbituminous  Bituminous Semi .
Brown coal . Anthracite
/Peat coal coal anthracite

Zoaw:l &

” Sial b
e N S| ’.
- - . = -
"| — [ |
'. o g - 0“ l.‘ .. -
4 e "‘Q{’.v?‘ d

zarbon, Carbon

5
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() [1] |1get T 8? [ What is Soap?
< AIgel (Soap) Toh AWIs dea disl Uere (Cleansing agent) g, &l a&T (fat) A7 d (oil) B &M (alkali) T NaOH JTKOH &
fHSTeRE ToITT SiTdT &l

£r Soap is a cleansing agent made by reacting fats or oils with an alkali such as NaOH or KOH.

-~ 5d Ufehdr ol Fuifeifdsdserst (Saponification) Bgd gl
This process is called Saponification.

3<1geul (Example):

Oil + NaOH — Soap + Glycerol
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R = N

+ 7 TEI R = 5l &3 dTe3] gTeglbldol ddlg (Long hydrocarbon chain) EldT & — W& C4,H3s (Stearyl group)|

27 R represents a long hydrocarbon chain such as C,,Hss (Stearyl group).

. ©» COO-Na* UT COOK* T ATgal bl erggifbfode (Fa-Nalt) fae (head) EldT 8l

The COO Na* [ COOK* part is the Hydrophilic (Water-loving) Head Of The Soap Molecule.
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O [2] ATt H& BIHA Hedl &2 /| How Does Soap Work?

« ATeT b 37U A &1 AP ld & — Soap molecules have two parts - SOQP MO'&OU ’6
o ET8gIhifa® U8 (Hydrophobic tail) — Uleft & o7g! fAdl, fdbel de d Jigaft & Tsdl &l
~ Hydrophilic head - Trsfl & fies ATl 81

— SAST ATl Il bl tgehe ATsd® (Micelle) FaiTdT & 3i1¢ UTefl & efel e JigIft g rd! 8l

e S

Thus, soap surrounds dirt to form micelles, which are then washed away with water. Hl']olYOth& H:,]rophobi(,
Hydrophilic part of Soap Polar head Non polar tail
Dirt particles soap molecules molecules

loves water loves grease & ol

(oil or grease)

"/

Na’
SDEIFII o Oil Particle
ater
X molecule
Na Water
Water

Az

Hydrophobic part of
soap molecule
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f) FeT (Wax)
» A3 3¢ T & HATS, A ot Upfd A UTAT Tilel AT BEee 8, Ued Jg FTererss & falsst glar &

Like oils and fats, wax is a naturally occurring ester, but it is different from glycerides.
. S I AT 311 b 3(0] TSNS &b RATT UL I FHlAIgIsfgs Ceblgled & Tecd dolld gl

In wax, high fatty acids form esters with high monohydric alcohols instead of glycerol.
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] AlA &b YHSH UBR (Important Types of Wax):

2rge bt ATt BT AHA (Beeswax) -
Sad A& &0 & fAdAfas mfade gidr 2iContains mainly Myricyl Palmitate.

@Ietidl 1A (Carnauba Wax) - Ig dT8 & 9l & UTtd g1dT1 & 311 sad fadifae aeree giar &l

Derived from palm leaves, contains Myricyl Cerotate.

T &Et A (Spermaceti Wax) — I8 0H @& & U E1dT & 31l 504 Afes urfaAee giar &l

Obtained from sperm whale, contains Cetyl Palmitate.

terfibst et (Paraffin Wax) — I8 3 gTgslidbIdall &l fRST E1dT & ol UeifSast 4 Ut gidT &

A mixture of high hydrocarbons, obtained from petroleum.
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