ey

(@X u*ﬂ‘d:
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is uhapter students will be able to:

State that the bonding in alkenes includes a double carbon-carbon covalent bond
and that alkenes are unsaturated hydrocarbons.

Describe the manufacture of alkenes by the cracking of large alkane molecules
using a high temperature and a catalyst.

Describe the reasons for the cracking of large alkane molecules.

Describe the test to distinguish between saturated and unsaturated hydrocarbons by
their reaction with aqueous bromine and KMnO,.

Describe the properties of alkenes in terms of addition reactions with: bromine or
aqueous bromine

CHAPTER BETNGA

¢ hydrogen in the presence of a nickel catalyst T‘I‘a Q!
e steam in the presence of an acid catalvsr. and \gi'fbf,%,tm ‘or displayed
formulae of the products 0N\ A% Er = 8

Describe, usin svmb-::l alkenes b elimination reaction in
g SR e *’

halogenoalkanes and

Identify al a8 -:‘}carbuns containing triple carbon-carbon covalent bond and
that alkynes € unsaturated hydrocarbons.

Describe the use of ethyne as fuel for welding and in artificially ripening fruits.
Describe separation of petroleum into useful fraction by fractional distillation.
Describe how the properties of fractions obtained from petroleum change from the
bottom to the top of the fractionating column, limited to:

e decreasing chain length

e higher volatility

e lower boiling points

e lower viscosity

Name the uses of the fractions as:

e refinery gas fraction for gas used in heating and cooking RPN
o gasoline/petrol fraction for fuel used in cars [0y -"\J"“}T'«-'-; H'x [Q @
e naphtha fraction as a chemical fc?.dstubk B(atd xﬁ g\ﬁ \ H‘.x' . l (230

» kerosene/paraffin fraction for jet-fuel\ W 'f@

e diesel mlfgas oil ﬁ'act;o{\flgr\fpﬂﬁsbd’ in diesel engines.

e fuel oil fracti ed in ships and home heating systems
e lubricating'b fracnnn for lubricants, waxes and polishes

e bitumen fraction for making roads

Name fossil fuels; coal, natural gas and petroleum
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¢  Name methane as main constituent of natural gas u;;“_ﬁ ([0 TN

e  State that petroleum is a mixture of hgdrucarbunsﬂ c-‘om 61111&5 cunl;ammg hydrogen
and carbon only 1. DRNGAE

—— || -h - '._.- ,1|| 'r'
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Subjectiue ?L.pe Ouestions

Lﬂng Questions prepured in the hghf of new Exomination TLrhmqupa
(Knowledge, Understanding, Application, Analytical & Conceptual)

m K& |mportant Reactions of Alkenes

Q.1: What are alkenes. How are they prepared?
Ans. Alkenes:

Alkenes are unsaturated hydrocarbons containing one or more carbon double bond.
They have Alkenes are also called olefins. The have general fnrmuurfa_r alkenes is

CnHan. N\ JGUD
Uses of alkenes: Alkenes are w1del}r uscﬂ ln fht”‘ E(athtﬁ:‘s of various products, like
plastics and fuels. ~'r H» \y e H \\ _\J I."\_

Preparation of Alkent gﬁ}k‘pﬂc& ly be prepared either by:
e  Dehydiation of alcohols
¢  Dehydrohalogenation of alkyl halides.
e  Cracking of alkanes
o By Dehydration of Alcohols: Dehydration means removal of water molecule.
Dehydration of alcohols is carried out with a dehydrating agent like concentrated
sulphuric acid.

180°C
CH~— CH—OH —3 CH.=CH, + H.O
Ethanol H,S0, Ethene

e By Dehydrohalogenation of Alkyl Halides:
In dehydrohalogenation a molecule of hydrogen halide (HX) is remgved from a
molecule of alkyl halide. = el
Dehydrohalogenation of alkyl hahrjes is ctm;;: u{-:rﬁ pota'iv,s; m hyn‘mxtde dissolved

in ethanol. _ T 2000 LA
20T B0
CH— CH.Cl | I(OH S CH, =CH, + KCl +H,0
cmwﬁg Alcohol Ethene

-

This is an example of Elimation reactions.
Occurrence of Elimation Reactions: These reactions occur when a molecule is removed
from a saturated compound to produce an unsaturated compound.




ae  aoin WIth examples the cracking of alkanes. -\ O\

Ans. Cracking of alkanesto alkenes: Aanioly/ &
Cracking: Cracking is a process which is lcarried\oit 'to convert high molecular mass
alkanes to lower alkanes and Imiﬂ PRS-

Explanation: The Process( il ed out by heating alkanes at high temperature in the
absence of oxyger/afid'ln'the presence of Zeolites as catalysts. _
Importance of cracking: Cracking is important commercially because it produces:

® Smaller Alkanes Which are useful as fuel.

® Alkenes (ethane and propene) which are useful starting materials to produce many
commercially important chemicals.

For Example: Kerosene oil and diesel oil which contain higher molecular mass alkanes
are often cracked to give petrol, alkenes and hydrogen gas.

Catalyst
Kerosene oil —E{E}é—; Petrol + Alkenes + Hydrogen gas
Zeolite =\ A0 :‘{Tﬂ
VO T(eS)
: Gl . == ~ H"‘\‘:\f*}’ C.
500%C (o e )] Octane

Q.3: Describe important reactions, 168, ) -
Ans. Chemical Reactivi J ?K +“Alkenes are very reactive compounds. The
Chemical mmtiviwm s'due to the presence of carbon-carbon double bond.
Reactions: Alkenes dergo addition reactions.

Addition Reaction: Addition reactions are those reactions in which reactants combine to
form a simple new product, '

Addition of Hydrogen: Hydrogen is added to alkenes in the presence of nickel metal as a

catalyst to give alkanes as the products. This reaction is called catalytic hydrogenation or
catalytic reduction,

MNi
>
* 150°C, 2 atm. pressure

CH, - CH,

Ethane

CH,=CH, + H

Addition of Halogens:

Y
— '."’;1, A \
= . g ll."-"lll_‘
; ! | X
2 ARCE L

CCl, : SN 175\ o
CHI = CHZ + Bl"; _'_”T}E_ﬁﬂﬂfv'\qwﬁl{ @
WO

.a-'--.._ '.Ill- F

e\ \,:;"-.i? S8 gr
s ! WA= 3
RSN Kok 12 - Dibromosthane

Oxidation with KMNO,: Alkenes can also react with cold and dilute alkaline
potassium permanganate to give an important compound called ethylene glycol or
ethane-1,2—diol.
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]

CH, = CH, + H,O + [G]CEM"O‘ .%'EE}_\U@E
Neral & 0 ) H " oH
Lk par=di Y\\JT\\E\J =
Addition of Hydrogen Halides: .
Like halogens, hydrogen halides can also be added to a double bond of an alkene.
These reactions are known as hydrohalogenation of alkenes.

CH, = CH, + HBr ——— CH, — CH.Br
Bromoethane

=

0

Ethan-1, 2-diol (Glycal)

Ethene Hydrogen
Bromide

Addition of Water (Steam):
Alkenes react with water in the presence of sulphuric acid. The reaction takes place
at around 300 °C. This is also called hydration reaction.

H-"H=H -1 H HHH
HéééCHHoﬂHltIJ%H
= e %+ -
A e mg\@:\@ﬁ@“@
H‘ﬂ*"’“"_Q ﬂ@T\A JH OHH H
BUE—J}_\-&EISSQM D24, Butan-2-ol

0.4: How we can distinguish between saturated and unsaturated compounds?
Ans. Oxidation with KMnOy:

' KMnO,
OH OH
Ethan-1, 2-diol (Glycol)

Both halogenation and oxidation reactions may be used to detect the presence of an
alkene. The reddish brown colour of bromine or purple colour of potassium
permanganate is rapidly discharged when either two reacts with an alkene. Similarly
alkenes also discharge the violet colour of iodine.

These reaction are not given by saturated compounds or alkanes. Thusthey are used
to distinguish between saturated and unsatura 'ﬂ(ﬂgﬁpﬁﬂ/ﬁj 3

cO
(.5: Write a detailed note on alkyn §,-}-}i\ﬁ(é S\_ﬁ 0 Lf et
{ ~ 'r\.“'x b e

Ans. Alkynes: :Jﬁﬁ\;*; Qs

Alkynes are ur %1 }!;duirbuns which contain at least one —C ° C — bond.
They are représgh e general formula CnHap 5. '

Naming of Alknes:

Just like alkenes are also named by counting the number of carbon atoms present in .
the longest continuous chain that contains the triple bond.




el e

CH = CH R Lcr’jti—\“““‘
Ethyne - *;:;‘I‘n-"'ﬁm \ U ﬂ\\ | ) |Propyne
CH=C- CWWH WP-T CH,-C=C-CH,
But-2-yne

Ethyne or ﬁutﬂ%na Gas: The simplest unsaturated hydrocarbon containing triple bond | '
is called ethyne or acetylene gas,
Uses of Acetylene:
For Welding:
It is commonly used for welding and cutting

purposes because it produces a large amount of heat
when it is ignited in the presence of oxygen or air.

Fig. 22.1: Acetylene torch

2CH=CH +50,———» 4C0O, + 2H,0 + Heat

In the acetylene torch, acetylene gas burns in oxygen to g ﬁi‘o The high
temperature of the oxy-acetylene flame > spaeds. JK E\o\q ?ng; eidmg processes.

II.
Ripening of Green fruits: ‘ f\

Acetylene gas is al&u u{z \Q} ‘H’g ﬂf green fruits. When solid calcium carbide
dr e air it produces acetylene gas which accelerates the

reacts with mmsw
ripening of the Rieer fruits and induces a colour chan ge.
(728 Sources of organic Compounds

225 Refining of Petroleum

0.6: Identify the major sources from which organic compounds can be obtained.
Ans. Organic Compounds: Organic compound are chemical compounds primarily
composed of corbon atoms that are covalently bonded to each ather or to other elements,
Sources of Organic Compounds: Organic compounds can be obtained from many
sources. Three major sources of organic compounds are: :

e Coal e Petroleum ® Natural gas
Sources of aliphatic Hydrocarbons: Chief sources of allphat  hyd m-‘qn”qanre
Source of Aromatic Hydrocarbons: Coal majﬂrmumf-? ‘arbi a@&ncamns
Natural gas: Natural gas is a rmxture u{mﬁn\y éfdr méases with methane (CHy4)
being the largest component, O \ w aL
Petroleum: Petroleum and \}.1 4 afre mostly found together, held between the layers
of non-porous re:n}(ﬁ gﬂ Sun
Extraction: a well is dnlled through the rock, the gas is released carrying with it
some of more volatile liquids.

Collection of liquid Petroleum: Afier the flow of gases ceases, the liquid petroleum is

L
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taken out with the help of pumps. rw u‘,n

Liquid Petroleum: Liquid petroleum m asq l\ﬁ @'{x}fﬁ_ inalnly aliphatic
hydrocarbons. u*
Chemical Dllrﬂl'im‘ of Petrof Ii* hcéaﬁstimaled that when petroleum is boiled

upto 400 °C, at le qfﬁqg s can be obtained.

Pl'lm:illﬂl Prﬂ etroleum Refining: Although the principal products of
petroleum refining are various types of fuels, yet a large number of other important
chemicals can also be produced from these fuels.

For Example:

Alkenes: Petroleum products produce alkenes which are starting material to prepare

plastics.
Benzene: Benzene, an aromatic hydrocarbons, may be produced from n-hexane.
Uses of Benzene: Benzene may be used to produce thousands of useful aromatic

compounds like:
e Perfumes e Drugs e Dyes e Photographic developers

Q0.7: Describe the fractional distillation of petroleum. r“ \
2\ O

Ans. Refining of Petroleum: . .
Petroleum in a crude st i w m arhuns which do not burn

easily. To make it useful, eparated into different fractions by a
process called refini

at about 400 °C whereby it is separated into many useful fractions.
Neutralization: The first step in the refining process is neutralization of the crude oil by
washing with acidic or basic solution as required.
Heating: The neutralized oil is then heated in an electric furnace above 400 °C and the
resulting gases and vapours are alluwed to pass into a tall factionating column.
Fractionating column:

The resulting gases and vapours are allowed to pass into a tall fractionating column.

The column has a number of compartments divided into shelves hmng hales in
them. These holes are covered with babble caps.
Refinery Gases: 7 2\ lr’*‘(ﬂ‘*ﬁ‘tﬁ

When the oil is heated, the dlssciﬁ{/#ﬁ\ %{Mﬁs the ret' inery gases first go at
the top of the fractionating é\d&p a,’né pe there from the outlet.
Fractions with HIMWNH

As the terﬂﬁfrature, the vapour start going up in the column where the hydrocarbon
fractions which have high boiling points are easily condensed to liquids in the lower part
of the column,




rractions with Lower Bolling Points:

The fraction which have lower bailin; 0\ X
point ranges rise up near lg

fop of ¢

as vapours, which are tl@q”\\;éh

liquid state.

tanks,

R
Collection of Condensed | Liquid Fractions:
These condensed liquid fractions are
collected on the various shelves from where
they can be drained of into separate storage

N

‘Redistillation of Fractions:

The fractions thus separated are not
without impurities from the other fractions.
They are then redialed to have a better

separation of hydrocarbons,
Q.8: Write names, boiling range, cor

'é?himﬂ‘*“*

ed into

ctions of petroleum,

Ans.
Name of the op Range of carbon Uses
Fraction < Hungw_e (°C) |atoms in each Fraction ;
Refinery gases Below 0 14 Refinery gases are
{liquified and sold as
fuels for stoves
Gasoline (petrol) 0-65 5-6 Used to drive
automobiles
Naphtha 65-170 6-10 It is used as source of
many wuseful
hydrocarbons
Kerosene oil 170-250 10-14 I ;;i_n ; f{llﬂ}{ﬁlﬁpd in jet
Diesel oil 250-340 2 M9\ (\1[Used to run cars, buses
5 SZANCLC i ropien)
Lubricating oil 340~W Ui N T o Used in cars, buses and
dam ,l,]J\JhIJF truck as lubricant,
I\ waxes and polishes
Fuel oil 340-500 Above 20 Used in ships and to
run power plants




Above 500

o G 1" 0 h ﬁ 1 and toﬁﬁter pmnf roofs
A ZiNO WD and pipes.
" 0.9: Which properties of atr?I%\w ifactions Change with their boiling points?

Ans. Each petroleutm uﬁ “contains a mixture of hydrocarbons. They have similar
physmal properties which depend upon the following factors.

(i) Number of carbon and hydrogen atoms present in the molecule of a fraction.

(i) Volatility

(iii) Boiling point range

(iv) Viscosity
Effect of Boiling points:

As the boiling points increase, several key properties change in a predictable trend:
Increasing Molecular Masses:

As the number of carbon and hydrogen atoms in the molecule of a hydrocarbons
increases so does their molecular masses. As rhe molecula.r mass @@,Wchanges
 the strength of intermolecular forces bctwqe. H?tfuiaﬂf i heﬁh: molecular mass

of a hydrocarbon stronger ﬂth \s-Between its molecules. This fact

affects the physical pro m uns as well. Lower hydrocarbons have high
volatility, low bnilmﬂ and lower viscosities. As the chain length increases their
properties also show upward trends. So the fractions of the petroleum obtained at the top
of the column have high volatilities, lower boiling ranges, lower viscosities and they are
highly inflammable.

D0 YOU KNOW?

The use of calcium carbide in our country is prohibited because it is known to cause serious health
problems like dizziness, vomiting and skin ulcer.

INTERESTING INFORMATIONY

‘Alkenes occur abundantly in nature, Ethylene, for example is a plant han‘pone that mduu@ ripening in
fruit. An alkene B—carotene is an orange plgmmt respunsnﬂe rfqrmﬂouf aﬁchvrbw

Abovc 35 %U to mﬁt{gg roads

N li:rl_T‘{ﬁjJ__ﬁ‘.!ﬁ]JN. L

a
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10.

= Objective Type Ouest:ons

Mulsiple Choice UuEJIHuF ptepured in the light of new Examination Techniques

ry¥8 |mportant Reactions of Alkenes

22.3

Which of the following condition is required for the dehydration of ethanol to
produce ethane?

(a) Alcoholic KOH at 180°C (b) Dilute HySO4 at 100 °C

(¢) Concentrated H,SO, at 180 °C (d) Nickel catalyst at 150 °C

Which term describes a reaction where a molecule is removed from a
saturated compound to produce an unsaturated cnmpoulnd?n y m W\

(a) Elimination reaction ft1b raﬂimgr o o=

(c) Hydrogenation Hsﬂ 1 ;{d} D&Lﬁl}&lp reduction

Which of the fulla@%ﬁg’?ﬁﬂ&e&\hﬁ &atalyst, in the industrial process of
cracking? u BRE

(a) Nickeh(T\) f U v'{'hﬁ Alcohol (¢) Sulphuricacid (d) Zeolite

What ncc{lrs when ethene is treated with hydrogen gas in the presence of a
Nickel (Ni) catalyst at 150 °C?

(a) No reaction occurs (b) Ethene is reduced to ethane

(c) Ethene is converted to etheyne (d) None of these

It is a chemical test used to distinguish between saturated alkanes and
unsaturated alkenes.

(a) Addition of bromine water (b) Reaction with concentrated H,SO4
(c¢) Combustion in air (d) Reaction with Nickel catalyst

When an alkene reacts with cold, dilute alkaline potassium perm#nganate,
what happens to the purple colour?

(a) It remains unchanged (b) It is rapidly dischargcd

(c) It turns deep blue ¥ (d) It turns hr.ngi;krﬂd e

General formula for alkenes Is:

(a) CH (b) CaHa, {\/77\(' (oa mizﬂ’ (d) ~COOH
Olefins is another ndmkﬂﬂf‘ A RS

(a) Alkynes |Ib\3 A‘l‘cohufs (c) Alkenes (d) Butane
Alkene ﬂvpdrb&né‘ls a pigment of: ;

(a) Green colour (b) Pink colour (c) Yellowcolour (d) Orange colour

What is the general formula for alkynes?
(a) CyHa, (b) Cp Hzpa - (€). CoHy (d) Gy Hapez




11,

A2

13,

14.

15.

16.

17,

19.

20,

21.

22,

23,

Hydrohalogenation of ethane with hydrugen brumid: @m‘ﬁi in the
formation of which compound? . | \“‘ﬂ CA “”
(a) Ethane (b) Ethnnul 1 G \cén} w {d) Bromoethane

Which colour of bromine: vhen it reacts with an alkene?

(a) Reddish brown_ fh gjc {c) Blue (d) Green
When nlken&! »Wi'tﬁ water in the presence of sulphuric acid, it is called:
(a) Cracking (b) Catalytic reduction

(¢) Hydration reaction (d) Dehydrohalogenation

A molecule of hydrogen halide (HX) is removed from a molecule of alkyl
halide in:

(a) Dehydration (b) Dehydrohalogenation

(¢) Hydrohalogenation (d) Hydration

Kerosene oil and diesel oil are often cracked to give:

(a) Petrol (b) Alkenes (¢) Hydrogen gas (d) All of these
Dehydration means:

(a) Removal of water molecule (b) Removal of hydrogen halnde

(¢) Addition of hydrogen (d) Addition crf hﬂ;@a\n (ﬂ DT
Hydration means: QA [ (€

(a) Addition of halogen 0 “ﬂ; / Mﬂ%f Iinmgen halide

(¢) Addition of water \Ja ;) Addition of alcohol

Which of tht fo \IJ[IJ 3& example of alkynes?

(a) Propyne J‘“fr j Ethyne (c) Butyne (d) Ethene

In the neetylene torch, acetylene gas burns in oxygen to produce:

(a) CO; and CO (b) CO, and H,0O

(¢) H,O and CO - (d) CO,, HyO and CO

Calcium carbide is known to cause:

(a) Dizziness (b) Vomiting (¢) Skin ulcer (d) All of these

Sources of Organic compounds

22.5 Refining of Petroleum

Physical Properties of different Petroleum Fractions

The major sources of organic mmpounds are: >0 x\ f\

(a) Coal (b) Petroleum - f¢) W;{m ." {ﬁ} Al of these
The chief sources of nllphaqc h}'drqm NS
(a) Coal and pctrnlcum \1 .\‘n“ \BAY tural gas and coal

(¢) Natural gas and. euh {cl) coke and coal

What is the major source of aromatic hydrocarbons?

(a) Natural gas (b) Coal (¢) Petroleum (d) None of these
The largest component of natural gas is:

(a) CH, (b) CO, (c) CO (d) O;




25,

26.

27.

28.

29,

31.

32,

3§.

37.

39,
40,

41.

42,

How many compounds can be nbtain whe

(a) 200 (b) 300 ‘;&M (d) 500

Where are petruleu A n;lnatuyafl gﬁé arily fmmd"

(a) Between Iaycrs 0 (b) Between layers of non-porous rocky
(c) On tht: (d) All of these

When a‘well'is Wt drilled, what is usually the first substance released?

(a) Crude oil (b) Natural gas (c) Water (d) Solid bitumen
Chemically, liquid petroleum is a complex mixture consisting mainly of:

(a) Aromatic hydrocarbons (b) Inorganic salts

(c) Aliphatic hydrocarbons (d) Gaseous oxides

Which of the hydrocarbons are starting material to prepare plastics?

(a) alkanes (b) Alkynes (¢) Cycloalkanes (d) Alkenes -
Benzene may be used to produce aromatic compounds like perfumes and:

(a) Drugs (b) Dyes

(c) Photographic developers (d) All of these

Benzene a petroleum product may be produced fmm SN 7 gm

(@) n-hexane (b) Methane ¢) Pro é@}‘b ylene
Petroleum in its crude state i isa

(a) Elements (b ﬁ @ (d) Metals
The process used to %&\5 into us:ful fractions is known as:

(a) Evaporanu m] * (b) Filtration

(c) Fracti Ha tion (d) Neutralization

Which fraction contains 14-19 carbon atoms per molecule?

(a) Kerosene oil (b) Diesel oil (c) Fuel oil (d) Lubricating oil
Which fraction has a boiling range below 0°C?

(a) Kerosene oil (b) Diesel oil (¢) Refinery gases (d) . Gasoline
Gasoline has range of carbon atoms:

(a) 14 (b) 5-10 - (e) 6-10 (d) 10-14

It is used as source of many useful hydrocarbons,

(a) Lubricating oil (b) Naphtha (¢) Bitumen (d) Diesel oil
Diesel oil is used to run: ;

(a) Cars (b) Buses (¢) Trucks (d) All of these
It is the fracting having boiling point 340—500"(3 AN (o

(a) Fuel oil (b) Diesel oil Bli‘uﬁﬂr \{d&” Eu ricating oil

Which of the following has range of h3 2
(a) Naphtha (b) Pﬁa — "\ “ﬂc}})mml }' (d) Bitumen

Lubricating oil has a ran bfgd iratnms
(@ 6-10 By Ly
170-250°C s bo ﬂmg range of:
(a) Diesel oil (b) Kerosene oil (c) Gasoline (d) Fuel oil
Diesel oil has a range of carbon atoms;

(a) 14-19 (b) 5-6 (c) 10-14 (d) Above 20

(c) 19-35 (d) Above 35




44, Which of the following fraction has boiling range 65-1 Tﬂ_E’C" (@O0 i\

(a) Gasoline (b) Naphtha (), Fueleoil) N[ \ @y LUbncatmg oil
45. As the number of carbun atumsﬂp aﬁiwd &ru:ham mcreases, the boiling

F'Di“t 1 II'. n l.llll '\._"_-.-u--' S

(a) Increases “ 'i ) x, \ A= (b) Decreases

(¢) Remaing. tb‘ﬁléﬂ?ﬁ (d) Becomes zero

1 @) % @i B (D b @) 8@ & @) T (D)
8. () 9 (@ 10.(®) 1L (d R (@ 13 () 14 (0
5. d) 16 (2) 17. (c) 18 (@) 19. () 20.° (&) 2. (@)
2. () 23. (b) 24 (@ 25 (d) 26 (b 27. () 28 (o)
29. (d) 30. (d) 3L (a ‘32 () 33 (© 34 (b 35 (0
36. (b) 37. (b) 33. @ 9. () 40. (d 4. (© 42 (O
43. (a) ®) 45 (a)

Short Answer Questions nrewed in the 1|"‘"f=|:if new Examination Techniques
[Hnowledge, I.lnderstandmg npnhr;'tmw ﬂmaiytlcai & Conceptual)
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1. What are alkenes?

Ans. Alkenes: Alkenes are unsaturated hydrocarbons containing one or more
carbon-carbon double bond.

2. What is another name of alkenes?

Ans. Alkenes are also called olefins,

3. State the general formula for alkenes.

Ans. The general formula for alkenes is CoHaa.

4. Name three methods used to prepare alkenes.

Ans, Alkenes can be prepared by:

e  Dechydration of alcohols

® Dehydmhalagenatmn of alkyl halides G d

e Cracking of alkenes. o e NN ] 'r_""'-.,.-_J:ﬂ

5. For what purposes are alkenes eﬁt‘* ) ; \) 11 A S

Ans. Alkenes are widely used~1hlﬁ¢ sgqlheghs of various products, like plastics and fuels.

6. What does dehy Hldp‘thehn"" }

Ans. Dehydratitiﬂlinﬁ s'removal of water molecule.

7. What is meant by the dehydration of alcohols?

Ans. Dehydration of alcohols means the removal of a water molecule from an alcohob.Tt

ll'\

is carried out with a dehydrating agent like concentrated sulphuric acid. @




8. Vvrite the chemical equation for the prepnrntiun of memmnnal

180°C & Wi <~’-* o
Ans. C:H] CHz— OH —5"‘#1‘[\[ ) . QE\H
Ethanol o\~ ;i O N Eene
9. Define dehyd ruh;hﬁegﬂi\uﬂ—})hlkyl halides.
Ans. It is the Hﬁr molecule of hydrogen halide (HX) from a molecule of alkyl
halide. It i$‘done with potassium hydroxide dissolved in ethanol.
10. Write the chemical equation for the preparation of ethane from chloroethene. -

180°C
CH—CH,Cl + KOH ———-"> CH, = CH, + KCI +H,0
Ans. cnh I
Chloroethane Ethene

11. What is an elimination reaction?

Ans. It is a reaction that occurs when a molecule is removed from a saturated compound
to produce an unsaturated compound.

12.  What is cracking?

Ans. Cracking: Cracking is a process which is carried out to mnveﬂﬁ@h molecular
mass alkanes to lower alkanes and a[kenes ﬁ: &

13. How is cracking carried out? &x% M )

Ans. Cracking is carried out hcanq tern pcrature in the absence of
oxygen and in the prese camlysts
14. Why is cracking, important?

Ans. Cracking i§ ajdﬁ tant cnnunerc:ally because it produces smaller alkenes.
Smaller alkene which are useful as fuel.
Alkenes (ethene and propere) which are useful starting materials to produce many
commercially important chemicals.
For Example: Kerosene oil and diesel oil which contain higher molecular mass
alkanes are often cracked to give petrol, alkenes and hydrogen gas.

IS. Why are alkenes considered to be very reactive compounds?

Ans. Alkenes are very reactive compounds. Their chemical reactivity is due to the
presence of a carbon-carbon double bond.

16. What is catalytic hydrogenation?

Ans, Catalytic Hydrogenation: It is the addition of hydrogen to alkcne;»lﬁqm presence
of nickel metal as a catalyst to give alkanes as the p Ycody::ls \ A==

17. What is another name of catal}rtlc\’;d‘; upﬁoq \l‘ggq ni'i

Ans. Another name of catalyubhyd ol reaction s catalytic reduction reaction.

18. How do alkenes react W

Ans. Halogens are readil
alkyl halides: /]

19. Name the product formed when ethane reacts with bromine.

Ans. When ethane reacts with bromine, I, 2-Dibromoethane is formed.

B alkencs in the presence of a non-polar solvent to give




20. Name the prndum obtained afver crnekmg of kermﬁu w@lﬁﬂl oil.

Ans. Kerosene oil and diesel oil whmh cur[gmu* R \i : ss alkanes are often
cracked to give petrol, alkqne;; B

21. What do kerosene uil jﬁm \hﬂ &‘muln"

Ans. Kerosene oil Eﬁ ntain higher molecular mass alkanes,

22. Why do allé undergu addition reactions?

Ans. Alkenes undergo addition reactions because of the presence of a carbon-carbon
double bond. In these reactions reactants combine to form a single new product.

23. What conditions are required for the hydrogenation of ethane?

Ans. Nickel (Ni) catalyst, a temperature of 150 °C and 2 atm pressure are required for
the hydrogenation of ethane.

24. What is hydrohalogenation of alkenes? {

Ans, It is a reaction in which hydrogen halides can be added to a double bond of an
alkene.

25. Name the product formed when ethane reacts with hydrogen bromide.

Ans. Bromoethane is the product formed when ethane reacts wllh'hydrogen bmmidc

26. What is a hydration reaction? [ ﬁ U \

Ans. Hydration Reaction: It is a re ctl dct with water in the
presence of sulphuric gc \\%@ aramund 300°C.

27. What are alkynﬂ"

Ans, Alkynes mcarbons which contain at least one —C = C — bond.

28. How are alkynies reprmnted"

Ans. Alkynes are represented by the general formula C, Hapz

29. How are alkynes named?

Ans. Alkynes are named by counting the number of carbon atoms present in the longest
continuous chain that contains the triple bond.

Examples:
CH=CH CH,-C=CH
Ethyne : - Propyne
Ch'= CCH: - CHs . CH,—-C=C-CH,
But — 1-yne But — 2—-yne

30. What is ethyne?
Ans. The simplest unsaturated hydrocarbon containing a mgl&bn?d(plqﬁﬁad ethyne or

acetylene gas. i N[ (@) \oz
31. What alkeyne is used | for weld \édﬁppﬁu
Ans. Ethyne or acetylene g d cutting purposes.

32, Write the hal hq quatiun for the combustion of ethyne.

Ans. 2CH = m}q DU 4C0, + 2H,0 + Heat

33. How is acetylene gas used in the food industry?

Ans. Acetylene gas is used for the artificial ripening of green fruits, where it aﬁmlmtca{
the ripening process and induces colour change. - :




34.
Ans.

J5.
Ans.
36.
Ans.
37,
Ans,
38.
Ans.

39.
Ans.
40.
Ans
41.
Ans.

42.
Ans,

Ans.
44,
Ans.
45.
Ans.

46.
Ans.
47.

Ans.

Why is the use of calcium carbide prohibited in ourcountry® )V

The use of calcium carbide is prohibifed| i @Hﬁr\t cause it:is known to
. . « eV A W Il'. A .
cause serious health problems I}Jﬁe‘gﬁﬂwﬂs} ing ahd skin ulcer.

—_—

What are the three main sources of organic compounds?
The three main sources of organic compounds are coal. petroleum and natural gas.
What are the chief sources of aliphatic hydrocarbons?
Natural gas and petroleum are chief sources of aliphatic hydrocarbons,
What is liquid petroleum?
Liquid petroleum is a complex mixture of mainly aliphatic hydrocarbons.
Name the principal products of petroleum refining,
Although the principal products of petroleum refining are various types of fuels, yet
a large nuniber of other important chemicals can also be produced from these fuels.
ﬁ; f:-xampic alkenes _and benzt:t:le. ' ,_\ ({i@m

ich are the starting material to prepare pl J@Ng i
Alkenes are the starting material to ?ﬂiﬁﬁf‘é\ﬁ%ﬂ%\h '\

What is benzene? o\ \L (\ &
Benzene is an aromatic h@’&{ .'lsi:\ﬁy be produced from n-hexane.

State the usfw
Benzene maywbe used to produce thousands of useful aromatic compounds like:

® Perfumes ® Drugs eDyes o Photographic developers.
What is petroleum?

Petroleum: Petroleum in a crude state is a mixture of many hydrocarbons which do
not burn easily. To make it useful. petroleum must be separated into different
fractions by a process called refining of petroleum.

Which scientific method is used for refining of petroleum?

Fractional distillation is used for refining of petroleum  at about 400°C.

At what temperature is fractional distillation done?

Fractional distillation is done at about 400°C.

What is the first step in the refining process after obtaining crude oit?,

The first step in the refining process is neu!qulzatEq &F{hﬁ?@hd\ i HHj?"l.,"..uralshil'lg it
with acidic or basic solution, A "Dx ~ \?j ‘&\L\ "LIII i

Where do the heaviest fr ¢ m%gg(tﬂ Factionating column?

At the bottom of the fr '(;(r%g . imn the heaviest fractions are collected.
Where do t : }@ﬂmﬁ fractions having lower boiling points condense
into i, uid state in the fractionating column?

The hydrocarbon fractions having lower boiling points condense into liquid state
near. the top of the fractionating column.




48. What is the boiling range of refinery gases? S M\

Ans. The boiling range of refinery gases rs be f’..u ‘“:"‘*

49. What do you know about h”il F%g atums range and uses of
naphtha? Jﬂ o \\ o ot

Ans. Boiling range w naphma is 65-170°C.
Range of car Range of carbon atoms in naphtha is 6-10.

. Uses: Nap tha is used as source of many useful hydrocarbons.

50. Tell boiling range, range of carbon atoms and uses of kerosene oil.

Ans. Boiling point: Boiling point of kerosene oil is 170-250°C.
Range of carbon atoms: Range of carbon atoms in kerosene oil is 10-14.
Uses:Kerosene oil is used in jet engines.

51. Can you tell the boiling range of diesel 0il?

Ans. Boiling range of diesel oil is 250°C-340°C.

52. What is range of carbon atoms in diesel 0il?

Ans. In diesel oil the range of carbon atoms is 14-19.

53. Tell uses of diesel oil.

Ans. Diesel oil is used to run cars, buses and trucks. e Wﬁﬁ

54. What is boiling range of fuel oil? - 152\ .,f@‘“ )

Ans. The boiling range of fuel oil is 340°C~ ﬁ‘d“;

55. Tell range of carbo ?{

Ans. Range of carbon am? “&F ve 2ﬂ

56. Dilcm

Ans, Fuel ml in ships and to run power plants.

57. What is boiling range, carbon atom range and use of bitumen?

Ans. Boiling range: Boiling range of bitumen is above 500°C.
Range of carbon atoms: Range of carbon atoms of bitumen is above 35.
Uses:Bitumen is used to construct roads and to water proof roofs and pipes.

58. What happens to the temperature as you move from the bottom to the top of
the fractionating column?

Ans. The temperature decreases as we move from the bottom to the top of the |
fractionating column.

59. Which fraction is used to drive automobiles?

Ans. Gasoline (petrol) is used to drive automobiles. !

60. Name the fraction that is used in jet enginﬂ '.ﬁ s rf«“.-ﬁ'ﬁiﬁ

Ans. Kerosene oil is used in jet engines. N [ |/ =

61. Which fractions is used to rmrt.‘.;u:i:r h}t\;{jh\

Ans. Diesel oil is used to nm
62. Name the fractia s‘hips and o run power plants.

Ans. Fuel oil i d i d to run power plants.
63. List l’purl ctors that determine the physical properties of a petroleum
fractions.

Ans. Four following factors determine the physical properties of a petroleum fractions,




(i) Number of carbon and hydrogen atoms prcscnt in the m lec.;lle of @ fri
(ii) Volatility, (iii) Boiling point range. | (ﬁf! qscnsity

64. How does the number of carhqn at;mhmﬂ?pdt ﬂm boiling point of a fraction?

Ans. As the number of carbon atomis| mm‘gﬁases ‘the molecular mass and intermolecular
forces increase, Ieadl,ng to & hiﬁhar siling point.

65. Why are fractions at l‘hl: top of the column more inflammable?

Ans. Fractions at the top of the column are more inflammable because they have high
volatility and low boiling points, meaning they tumn into vapour and ignite more
easily them heaver fractions.

66, Which fractions have high viscosity?

Ans. Fractions with more carbon atoms (like bitumen) have high viscosity.

67. What is volatility?

Ans. Volatility:It is the tendency of a substance to evaporate (turn into gas).

68. Which fractions have high volatility?

Ans. Fractions at the top of the fractionating column have high volatility.

Exercise Ouesﬁons (Soived )
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A.Multiple Choice Questions B ‘\\ ’?T\[

% Choose and tick the correct qnuhaﬂngh the ntvan choices.
1.  Which of the ronqﬁinélm pounds is expected to give addition reaction?

III|I |;-| .III L ] _
'-Hllll III I.Il'll_'_ll'l IIII . }_,_-'I

o

(a) CH;—-CH; - (b) CH,=CH;, (¢) CHy . (d) CH3—CH,~CH;
2. Which of the followings is not used as a fuel?
(a) LPG (b) CNG (c) Diesel (d) Mphalt
3. Indicate the type of the following reaction.
CH4 + 20— CO; + 2H,0
(a) Substitution  (b) Oxidation (c) Reduction (d) Addition
4. Which species acts as a reducing agent in the reaction between ethene and
KMnO,?
(a) H,O (b) CH; = CH; (¢) KMnO, (d) NaOH
5.  The product which will be formed when propene reacts with bromine
molecule. SR -_:*-.'ff;f'.r".\'n
(a) 1,2-Dibromopropane (b) 1 l—lemlpt}pr?m (E
(c) 2,3-Dibromopropane (d), 3—l$ih;0mupmpané
6. Select the name of the pctrqlqnm l'uqtfo whlell gﬂlersté electricity in power
plants. ! '1 VAL
(a) Bitumen h g oil (c) Kerosene oil (d) Fuel oil
7. The molecule eliﬂﬂna ‘in the following reaction is:

CH;—-CH; - Br+ KOH =~ Etanol CH; =CH; + KBr + H,O
(a) Br (b) H; (c) HBr (d) HO




Frathnnal distlllatiau of petroleum Is hasen:l nn. =)\ 'T.J M
(a) Viscosity D Eg;&g‘w &lli‘ﬁ range
(¢) Flammability _ H;?{-\f ﬂl "Jlﬂ g point range

\ \www e
1 (b) z‘_\,cﬁq\fwrd ) .5, @, & 7 (© 8 ®

22.1

Ans.

22.2

Ans.

22.3

Ans,

‘224
Ans.

B. Short Amwer Ouestmm

Compounds nh

llllllllll LLLLE]

Give two examples of addition reactions.

Addition Reactions: Addition reactions are those reactions in which reactants
combine to form a single new product.

Example of Addition Reactions:

Addition of Hydrogen: Hydrogen is added to alkenes in the presence of nickel
metal as a catalyst to give alkanes as the products.

CH, = CH, + H X oGP G

¢ 150°C, 2 atm. pressure
o T NN ':}.EJ

Give the names of t!ue cnmpmp@%\mﬁ\hwml tar and petroleum,

tar: Following compounds are obtained from

coal tar:
° ch ® Tﬂlucne ° Phencr[ e, Naphthalene

Compounds obtained from petroleum: Following compounds are obtained for

petroleum:

e Refinery gases e  Gasoline (petrol)
e Naphtha e Kerosene oil

e Diesel oil o  Lubricating oil

e  Fueloil e Bitumen
How ethene is oxidized by cold aqueous solution of potassium permanganate.

Oxidation with KMnO, : Alkenes can react with cold and dilute alkaline
potassium permanganale (o give an important cumpnund callcd ethane-| 2-diol.

CH —CH + HO .+ [? K\‘Q(Iggfﬁxl ,, r\_f,_,
/

QN\V{ \}ﬁ\.-j\ﬁ OH O

Ethan-1, 2-diol (Glycal)

¥al m;hﬂ\‘ﬂf
Dll'!'ere iate between elimination and addition reactions.

Elimination Reaction: It is a reaction that occurs when a molecule is removed
from a saturated compound to produce an unsaturated compound.




22.5

Amns.

22.6

Ans.

= - == =

Example: |
OEI !':J .
CH,— CH,Cl + KOH Tﬁ}r@@
Dbk Al \mF ﬁg i
Addition Reacti f\iﬁfﬁg\u o

Addition reaction is the reaction in which reactants combine to form a single new
product.
Example:

Ni

CHz':CHz"'H }‘CH—CH

2 150“C, 2 atm. pressure

Name the starting materials used to generate oxyacetylene flame:

Oxygen and acetylene gas (C,H3) are the starting materials used to generate
oxyacetylene flame.

How can an alkene be identified?

Alkenes can be identified by following rr:actmns :\f@

e  Halogenation reaction \ ’?T f“‘ \ 93\3

e  Oxidation reaction \x“\ _Ei\ A

e lodine Test

Halogenation R&d,

When bromine is added to an alkene, the reddish brown colour of bromine is
rapidly discharged.

' ECE
CH, = CH % Bt > CIH2 —— C[H2
Br Br

Oxidation Reaction:
When an alkene reacts with cold and dilute alkaline potassium permanganate, the
purple colour of potassium pcnnanganate is rapidly discharged. & na\ﬁEL

CH, = CH, + H,0 + O]ttt ”{\ Eﬁﬂlk 5

| Y\H \\Ll
AR ol OH OH
QiﬁUt\“H"‘]{U\ | Ethan-1, 2-diol (Glycol)

lodine Test:
Similarly alkenes also discharge the voilet colour of iodine.




C. Constructed Response Questions

22.1 What is the difference hntweeu m&rpf\dﬂ;ﬁ(\dﬂuqd lnd dehyﬂrnhahgennﬂon"

Ans. Dehydration means;g:ml o Wc; moiecule from an alcohol using a dehydrating
= agent Inke mnqqr}qatp‘ﬂ sulphuric acid.
Vhchioly 180°C
CH,— CH—OH ———> CH,=CH, + H,0
50, ' |
Dehydrohalogenation:

Dehydrohalogenation means removal of a molecule of hydrogen halide (HX) from
a molecule of alkyl halide using alcoholic KOH.

180°C |
CH/¥—CH,Cl + KOH —— CH, =CH, + KCl +H,0
i Alcohol 2 *
12.2 You have got two test tubes A and B cuntmmng a satura nd unsaturated
compound (Alkene). How will you idpnﬂ % H e o

Ans. Identification of saturated uﬁ _ \é&m unds
Add bromine water’iii W" eﬁeél tu The: test tube where the reddish brown
colour di ;}q\x ﬁic alkene (unsrturated compound).

The testit [Whiere the colour remains same contains the saturated compound.

22.3 Why is n:ylcclylum flame so hot?

Ans. Ethyne (acetylene) has a high carbon-to-carbon hydrogen ratio. When burned in
oxygen, it undergoes complete combustion, releasing a massive amount of energy
(3000°C) because the triple bond energy is released rapidly. This is why
oxyacetylene flame is so hot.

22.4 Do you expect ethyne to decolourize a cold solution of KMnO4?

Ans. Yes, Ethyne is unsaturated (contains a triple bond). Like alkenes, when ethyne is
allowed to react with cold basic KMnOj solution then the triple bond present in the
ethyne is oxidized by KMnO;. It means, the two groups of (—OH) add on each
carbon. Each carbon Iﬂses one water molecule to gjve &E}h‘a@ﬁl 2-diol as a
pmduct. :'f f“ ;l,l_/."'. \ JII|| W - \Il‘“'

The compound (Eth;m 1 E_L dumbﬁimdl IS an unstable compound. So, it
undergoes further oxi qn ta 1"ﬁn:u\':a'ﬂn:. acid.

CH= Cﬂ*u[f[’m[#inzo RMno. . CHO — CHO + 2[0] Ethan-1,2—diol

—— COOH-COOH
Oxalic acid




= 8 e e
22.5 How do chlorine and hydrogen chloride add to ethene?
Ans. Reacticn of Chlorine with Ethene:
Chlorine r=acts with ethane to form 1,2-dichloroethene. A
CH, = CH2+CEZ—>C£-— [ f:d-\ ﬁ: U—'m

Reaction of Hydrogen Chl lﬁ&%&.}ﬂ u Wé
Hydmgen Chloride rcﬂcqg‘-?\w e to form chloroethane.
J@HJ;\& + HCl— CH, —CH,_ClI
Chloroethane

| D. Descriptive Questions

22.1 Describe two methods of preparation for ethene.

Ans. For answer see Q1

22.2 Describe the fractional distillation of petroleum.

Ans. For answer see Q7

22.3 Which properties of petroleum fractions change with their boiling points?

Ans. For answer see Q9 s AG | ,ﬁ,r ”‘mﬁ,
22.4 Explain with examples the crm:l?ng n‘ é?"ﬁ 0 \\ :J} CALE
Ans. For answer see Q2 el \ a0 A\ ml'\ <

22.5 Give uses ofacw.u ﬁ \816%
Ans. For answer siy Q5 (uses of Acetylene)
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