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"~ After studyl h|s chapter students wm be able to::
e  Describe the manufacture of ethanol (This can be done by discussing fermentation
of aqueous glucose at 25-35 °C in the presence of yeast and in the absence of
oxygen catalytic addition of steam to ethene at 300°C and 6000kPa /6 atm in the
presence of an acid catalyst including a comparison of the advantages and .
disadvantages of the two methods) '
Describe the combustion of alcohols
Discuss the applications of alcohols as fuels, including their advantages and
disadvantages over fossil fuels. |
e Explain the role of alcohols in various mdustries such as pharmaceuticals,
_cosmetics, and fuel production.
e Discuss.the impact of alcohols on dai
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Q.1: Describe tr@w@?@' “ethanol by fermentation process.

‘Ans. Ethanol:

Ethyl alcohol or ethanol is a very important member of homologous series of
Monohydroxy alkanes or alcohols. It is manufactured on large scale by the fermentation




of glucose by yeast. | @ @@@“
Fermentation of Glucose by Yeast: W

 Fermentation is a reac n in breaks down into SImpler
substances in the presence of

Examples: “m .

Preparatio ogurt, bread and ethyl alcohol are some examples of the
fermentation reactions.

The Chemical Process: S
Glucose can be converted to ethyl alcohol in the presence of yeast at around 35°C‘
and in a neutral or acidic solution. ' -
~ This fermentation reaction must be. camed out in the absence of air (anaerobic
conditions) to obtain ethanol. -

Catalyst:
Yeast contains an enzyme which acts as a catalyst in this reaction.
Balanced Chemical Equation: |

The balanced chemical equation for the fermentatlon of. gl i(@@ﬁ@vs:
(@)

Products of the Reactlon \Xm
’ Carbon dioxide of the reaction mlxture Ieavmg behind a mlxture of

ethanol and water' :
Conditions for Reaction:
Temperature Sensitivity:
The temperature of the process must be kept around 35°C to get the maximum yield
of the product. ; ;
® A lower temperature decreases the rate of the reaction.
®  The higher temperature makes the enzyme inactive in anaerobic conditions.

Exclusion of Oxygen:
Oxygen is excluded from the reactlon because it converts the resu]tmg ethanol mto

“ethanoic acid.
w‘n@g g ive when

Alcohol concentration:
ethene or Ethylene.

n yeast

Since ethanol is toxic to yeast in high concentration
the concentration of ethanol. in the reactionmi

Q.2: Discuss the preparation of m :
Ans. Preparation of Ethanopﬁg
(6)%"8

It is preparedi tnes on large scale by the hydratlon of Ethene or Ethylene
which is discussed
Hydration of Ethene or Ethylene:

Hydration of ethene is an addition reaction. ln this reaction water is added across




the double bond of the ethene

phosphoric acid (H3PO,4), which ac § axta

Mechanism:

, Hydrogen at
hydroxyl .\NW Wi

a saturated compound, ethanol.

- Chemical Equation:

‘The reaction is carried out by pgs “@W@@g and steam over hot
m ﬂgﬁattaches itself to one carbon atom of ethene and the

her atom. During this addltlon the double bond breaks down to give

- CH,-CH

H,PO, i

CH = CH,y + H,O — > - OH
Ethene 300°C, 60 atm. pressure Ethanol

Gaseous ethanol obtained is then condensed into its liquid form.

7 Industrial Importance and Applications:

Hydration of ethene is an important industrial process because ethanol is a versatile

compound. It has a wide range of applications from alcoholic drinks to fuels
Q.3: Gwe a companson of termenlahon feactmn :

as a solvent.
ion of ethene

Reaction is
and at high

It takes place at around 35°C and at
atomspherlc pressure.

Starting materlal for the process is
‘|obtained from crude oil, which is a
non-renewable source.

Starting material for this method is a
renewable source, such as cane-sugar.

Rate of reaction is high

Rate of reaction is low. It may take days to
complete.

The reaction produces relatlvely purc
alcohol.

The reaction produces 15% alcohol which
needs further distillation to'increase the
concentration. Distillation requires energy.

Ethanol produced in this method is expensive.

Ethanol produced in this process is cheap.

Q.4: Explain combustion of Alcohols.

methanol to butanol in the homnl

(OR) Explain why the amount of heat evolved (AHWS@@@ move from

Alcohols are flamm
large amount.
Example:

Ans. Combustion of Alco%%

: um in air to produce C02 and H,O evolvmg a

Methanol, ethanol and 1- -propanal, all burn completely in excess of air because they

contain a hydrocarbon chain.
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2CH,OH + 30, @Wi\@mﬂ ==726k)/mol
Methanol OT\ G (\

\\l‘\\\\\\\)

CW\»\D—U——» 2C0, + 3H,0AH = -1367 kJ/mol
nol : ' :

“2C,H,OH +90,—— 6CO, + 8H OAH = -2017 kJ/moI

‘Propanal

Balanced Chemical Equations: o 2 (@@m

2CH,OH + 120,—————> 8CO, + 1OH OAH = —2676kJ/m0I

Butanol

Mechanism of Heat Evolution:
' During combustion of alcohols:
e The weaker C-H bends in C—H; groups break the stronger C=0 and O-H bonds

are formed in CO;, and H,O respectively.
@mﬂeases with
O .

‘This explains the reason due to which the amount o
the addition of a {Hz group in the alcohel h omelagoy \d
23.3 Apniications of Alcohols as Fuels

Kole of Ethanol in Industries

Impact of Alcohols on Daily Life

Q. 5 Describe applications of Alcohols as fuels.
(OR) Describe advantages and disadvantages of alcohols as tuels

- Ans. Applications of Alcohols as Fuels: :
~ Alcohols are also used as fuels instead of petrol and diesel to run an automobile.
The first four aliphatic alcohols namely methanol, ethanol, propanol and butanol
have such properties which make them suitable to be used in internal combustlon
engines. :

Advantages of AIcohoIs as Fuels:
(i) Alcohols are obtained from renewable sources.
(i) Burning of alcohols does not produce oxi

@.L@@i@makes them
environmental friendly as com d to ‘ m :

(iii) Alcohols have hlghe red to petrol or dlesel fuels.

- Disadvantages of Al ' -
(i) Alcoho cnergy per volumc than gasolme It means more fuel is needed

(4]

+ o travel the same distance. ; :
(ii) Alcohols can increase wear and tear on engine components.
(iii) Land is utilized to grow crops which then yncld alcohols. This fact affects the




| cultivation of food crops. @ @m
0.6: Discuss the applications of ethano m@m@hﬁ &

Ans. Role of Ethanol in Phar

Ethyl alcohol serves a on mgredlent in a variety of manufacturing
processes in pharWﬂ : . | :
(i) It possesses\bactericidal actlwty and it is often used as a disinfectant in hand

sanitizer and ethylated spirit.
(ii) It is also commonly used as a solvent and preservative in many pharmaceutlcal
preparations including vaccines. '
(iii) Ethanol and isopropanol are found as an active ingredient in certain oral and topical
drug products. They help solubilize many drugs.

Q.7: Describe the applications of ethanol in cosmetic industry.

" Ans. Role of Ethanol in Cosmetic Industry:
Ethyl alcohol plays an important role in cosmetlc industry because of its followmg
propertles

(i) Being highly volatile it evaporates in a very short time. ]@ @

(i) Deodorizing and anti-inflammatory pro%m
(iii) Refreshing and antimicrobial propettig v

" Ethanol is an important '- etic and hyglene products as hair styling

products, foundation cr orfuihes; deodorants and after shave lotions.
- Q.8: Explain imp co ols on daily life. |

Ans. Impact of Alcohols on Daily Life:

(i) Ethyl alcohol is an essential part of first aid klt in every home in the form of
methylated spirit. :
Ethylated spirit is used as an antiseptic, for dressing of wounds. As an antidote for
snake bites.

(i) In many parts of the world, ethanol is used as h:gh efficiency fuel to drive vehicles.

(iii) Ethanol is widely used as a solvent in perfumes.

(iv) It is relatively safe and can be used to dissolve many organlc compounds which are

insoluble in water.
Qunck L

1. What is the role of yeast in fermentatlon reactio @U P
Ans. Yeast acts as a biological catalyst. It cof al ‘ s l mase) that provide the
necessary chemical pathway to,break< \ . alcohoi and carbon dioxide.

2. At which temperature en ‘zgl ast get mactlve"
Ans. - The enzymes presm e inactive at temperatures higher than 35 °C.

23.24C Check!’

1. Why oxygen is excluded when the fermentation reaction is carried out?
Ans. Oxygen is excluded when the fermentation reaction is carried out because it converts the




¥

. resulting ethanol into ethanoic acid. | @“\&\l
Which method for the preparation

v 4, of ethene vol

Ans. Fermentation is the method for the pfep olves renewable source, such as
cane-sugar. of\ MW _

\3\3%

1. Why does\ﬁhtlalfol’evolve a higher amount of heat than propanol when burnt in oxygen?

Ans. Butanol evolve more heat then propanol when burnt because butano!l has a longer hydrocarbon
chain more bonds to react, leading to the formation of more CO, and H20 molecules, which
releases more energy (heat).

G5 NQuick (Il

1. Why does the amount of heat evolved during burning of alcohols go on increasing from
lower to higher alcohols? '

Ans. ' The amount of heat evolved during bummg of alcohols go on mcreasmg from lower to h;gher

- alcohols due to the following reasons.

o Higher alcohols have more carbon and hydrogen atoms in their molecules. For example

- Methanol has ore carbon (CH30H), while Ethanol has two (CZH Sm

@ During combustion of alcohols the weaker C-Hab g@@ the stronger C =0
and O-H bonds are formed i in C02 a 8 e - molecules size increases, there
are more C-H and C-C bangs\a - . ‘

®  Each additional-CH,~ .‘- ' 0 ogous series adds a consistent amount of energy to the
total heat ev e the more fuel (Carbon and hydrogen) present per molecule,. the
more energy/is/ réfeased upon burning.

2. Why burning of alcohols does not produce oxides of sulphur unlike fossu fuels?
Alcohols are obtained from renewable souces consisting of carbon (C), hydrogen (H) and Oxygen .

‘ Ans.

(O). They do not contain sulphur. When these burn, they only produce CO, and HQO No oxides
of sulphur are formed during their combustion.

On the other hand, fossil fuels are formed from ancient organic matter that often contains sulphur
impurities. When there. fossil fuels are burned, the sulphur reacts with oxygen to form sulphur
dioxide (SO») or sulphur trioxide (SO3) which causes pollution.

NTERESTING INFORMA T

Alcohols are produced from plant materials which, in turn, are the result of the photosynthesis

process using C02 of the atmosphere. The same CO, is generated when @q@%@%oalcohols are
¢ carbon neutral

burnt in internal combustion engine. The overall pro
because it does not increase the concentr@trg@p mg s in the atmosphere.

* Ethanol as a fuel reduces gr¥ by 44 t0 52% as compared to petrol. Besides

this, ethanol also cuts dp\wpglg | pollutants like COx NOx and particulate matter.

\j‘l ;IS B :

Ethyl alcohol as a drmk can cause hangover, alcohol poisoning, accidents and rlsky behaviour.

Long-term use of alcohol is known to cause more than 200 different dlseaSCS
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(Knowledge \Jnderstandmg, Application, Analytlcal & Conceptual)

Manufacture of Ethyl Alcohol (CH, - CHZ ~ OH)

23.2 Combustion of Alcohols ,

1. What is the blologlcal process of breaking down complex substances into
simpler ones using yeast enzymes called? :
(a) Fermentation (b) Oxidation (c) Distillation (d) Reduction

2. Which of the following specific substance is converted into ethyl alcohol in the
presence of yeast?

; (a) Ethanoic acid (b) Glucose (c) Yogurt : (d) Carbon dioxide
. 3. What is the ideal temperature for the fermenta eve the
~ maximum yield? : W '
By hC. . 26 (d) 45°C ;
- 4, Fermentation must be ca m i-the absence of air, a condition known as:

(a) Aerobic (¢) Anaerobic (d) Basic
‘5.  According to)\the alancéd chemical equation, what is the by product of
fermentation along with ethanol?

.- (a) Water (b) Carbon dioxide (c) Oxygen (d) Nitrogen
6. If oxygen is not excluded from the reaction, ethanol will be converted into:
(a) Ethanoic acid (b) Yeast (¢) Glucose (d) methanol

7. Why does the fermentatlon process stop when the alcohol concentratlon
exceeds 15%. ,
- (a) The‘glucose runs out (b) The temperature drops
(c) Ethanol becomes toxic to the yeast (d) Oxygen enters the mixture
8. What happens to the yeast enzymes if the temperature of the process becomes
too high?
(a) They work faster ,
(¢) They become inactive
9. In what type of solution should the
-(a) Strongly basic (b) (ic
10. What role does yeas Chemical reaction?

~ (a) Reactant b) Solvent (c) Catalyst (d) Product
11. Which of the following is a specific example of a fermentation reaction? g ¥

(a) Preparation of bread . (b) Melting ice




12.
13.
14.

15.

16.

1

18.
1.
20.
a1

22,

£

24,

25,

(¢) Burningwood = = = (d) Boiling wate
. ‘What is the effect of a lower temperatlge on @pg?ocess"

(a) It makes the yeast toxic \‘ so e rate of the reaction
(c) It turns ethanol into gl d)-1t increases the yield of product
What is the state ¢ bon dlonde as lt leaves the mixture during
fermentatio

(a) Solid ~(b) Liquid “fc) Gas - (d) Plasma

What remains behind in the mixture after carbon dioxide gas comes out

- during fermentation? |
+ (a) Glucose i (b) Yeast

(c) Ethanoic acid cuh (d) Ethanol and water

What temperature is necessary for the yeast enzymes to remain actlve"

(a) Above 50 °C (b) Around35°C (c) Below45°C (d) At75°C

On burning in air, alcohols produce: g : :
(a) Carbon dioxide (b) Water . (c) Large amount of heat(-d) All of these

How much heat is produced in the following reaction?

2CH,0H + 30, ——— 2CO0; + 4H,;0 AH =

(a) 1367kJ/mol  (b) 2017 kJ/mol . | Xy 2676 kI/mol
How much heat is produge ' ﬁ excess of air?
(a) 1367kJ/mol  (b) 2 2017 kl/mol  (d) 726 kJ/mol

When propaw ess of air; ___energy is produced.

(a) 726 kJ/mol™ ~ (b) 2017 kJ/mol (c) 1367 kJ/mol (d) 2676 kJ/mol

It is the energy produced when butanol burns in air.

(a) 726kJ/mol.  (b) 1367 kI/mol (c) 2017 kJ/mol (d) 2676 kJ/mol -
It is a formula of ethanol. s = , e -

(a) CH,OH (b) CCHsOH = . (¢) C;H,OH (d) C4H,OH

What type of chemical reaction occurs during the hydration of ethene to

produce ethanol?

(a) Addxtlon_reactlon gl Substitution reaction

(c) Elimination reaction . ¢  (d) Redox reaction -

Which catalyst is essential for the industrial hydration-of ethene?

(a) Nickel (Ni) = | - (b) Phosphorlc acid (H;PO

‘(c) Iron (Fe). - ' anes w "

®)

What are the standard industrial ation of ethene?

(a) 35 °C and 1 atm press JO- _ »
(c) 100 °C and 200 a m (d) 500 °C and 10 atm pressure '
Comparing M purity, whlch ‘method produces expensive bat pure

-ethanol?

e Combustion -~ (b) Hydration of e_then-e ‘

(c) Fermentation : (d) Hydration of ethene




27.
28.
29.
- 30.
31.
32._

39,

34.

35.

36
3
38.

39,

-(a) Ethanol (b) Butanol (¢) Propanol

" petrol?

-(a) Sulphuric acid (b) Phosphoric acid (¢) Hydrochloric acid  (d). Nitric acid

Hydration of ethane turns an unsaturated bond into a compound.
(a) Saturated (b) Acidic (c) Basic (d) Gaseous

In the hydration reaction, ethane reacts with: ,

(a) Liquid water  (b) Steam (gas) (c) Ice (Solid) (d) All of these
Which proeess is ""Green'" or uses renewable sources?

(a) Hydration (b) Fermentation (c) Combustion (d) Distillation
Ethanol made from crude oil is usually: : : :
(a) Cheap (b) Free (c) Expensive (d) Unavailable

Which alcohol has the shortest carbon chain? :
(a) Ethanol (b) Butanol () s O@@mWanol
“Which of the following alcohg %} rbor chain?

ol h
(a) Methanol &b E «.I‘M ropanol ‘ (d} ‘Butanol
Select the alcohol ““ b ommonly used in internal combustion engines.

(a) MW@ \ (b) Propanol, butanol
(c) Pentanol, hexanol (d) aand b both

Which harmful pollutant, common in fossil fuels, is NOT produced when

- burning alcohols?

(a) Water vapour (b) Carbon dioxide

(c) Oxides of sulphur (d) Nitrogen oxides

How does the heat evolved during combustion change as you move from lower
to higher alcohols? '

(a) It decreases - (b) It increases

(c) It disappears ' (d) It remain constant

Which'of the following is used in hand sanitizers?
d ethanol

Ethanol is used in.-hand sanitizers pri maril

(a) Colour B )

(c) Slow evaporatiom “ Bactericidal activity -

In the pharmaceuti , methylated spirit is often used as a/an.
(a) Anti {b) Antibiotic ~  (c) Vaccine . (d) Painkiller

By what percentage ethanol can reduce greenhouse gas emissions compared to

(@) 10%1020% (b) 90%1t0 100% (c) 44%1052%  (d) 30%1049% 1




j = - il ..

A - 40. Which of these is a known long-term health nsk of alco
(a) Improve memory NCE

(c) Stronger immune system k
(d) Cause of more than 200 iﬁ el

hol :

41. Which of the follo =d as an antidote for snake bites?

(a) Propanol Butanol (c) Methanol (d) Ethanol
42. Ethanol evaporate very quickly when put on the skin because it is:
(a)- Very heavy (b) A solid (c) Highly volatile (d) Freezing cold
43. Which of the following is used in a first aid kit to clean wounds? :
(a) Cooking oil ~ (b) Diesel
(¢) Petrol ' (d) Methylated spirit
44. Which gas is NOT made when you burn pure alcohol?
(a) Water vapour (b) Oxides of sulphur
(c) Carbon dioxide (d) Oxygen
45. In the pharmaceutical lndustry, ethanol is used as a preser vaties in :
(a) Bandages (b) Gauze (c) Vaccines (d) Pyodme
46. Ethanoland _____ help solubilize many drugs. Rg@
(a) Isopropanol (b) Butanol - _ (¢ Propa W@ éthanol

47. Alcohols have higher fuel eg‘ nc
(a) Petrol (b) Dless‘l\t\ (d) aand b both

NN s | -
o e 4. 5. 6. 7.

@ 20 " 3 ) () (b) (a) (©
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5. 0 16 @ 17.(c) 18, () 19. & 20 (&) 21. ()
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Combustion of Alcohois
1. What are Mo v.-‘r-\ﬁu'\ v 3
Ans. Monohydroxy alkanes or alcohols are an 1mportant class of organic compounds.

2. How can Monohydroxy alkanes or alcohols be obtained?
Ans. Some of these alcohols can be obtained by the reactions in which living organisms




Ans.

Ans,

Ans,

Ethyl alcohol or ethanol is

are used as catalysts. They can also be synthesized in the Ia@@
What is ethyl alcohol or ethanol?

, ,

fm & ber of homologous-éeries of

monohydroxy alk : : :
ol manufactured on large scale?

How is ethyl alcoh |
Ethyl Ranol is manufactured on large scale by the following processes:
Fermentation of Glucose by Yeast , :

Hydration of Ethene or Ethylene
What is Fermentation?
Fermentation:

Fermentation is a reaction in which a substance breaks down into simpler

_substances in the presence of enzymes present in yeast.

Ans.

Ans.
Ans.

~ Ans.

11.
Ans,

12.
Ans.

13.
Ans.

: concentratlo Q
Whicl\gis 14

Write the balanced chemical equation for the fermentatlon of glucose.
C.H,,0, ==-2=20C H.OH +2C0,

~ At which temperature enzymes present in yeast get inactive in fermentation
‘reaction?

temperatures higher than 35°

The enzymes present in yeast in fi rment Wé@@@nc inactive at

Name three comme roug fermentatlon

Three common pr -- qduet rough fermentation are:
® Yoagiﬁ NN) read e Ethyl alcohol
What the necessary conditions for the fermentation of glucose"

The reaction requires:

‘A temperature of approximately 35°C

A neutral or acidic solution
Anacrobic conditions (the absence of air)
What is the role of yeast in fermentation reaction?

. Yeast contains an enzyme which acts as a catalyst. In fermentation reaction, yeast

speeds up the breakdown of glucose into ethanol and carbon dioxide.
Why is oxygen excluded from the fermentation mixture?
Oxygen is excluded from the fcnncntatlon mixture because it converts the resultmg

ethanol into ethanoic acid.
What happens When the eoncen DI @h@reactlon mixture
exceeds 15% : “

Ethanol is toxic to'yeas entration, yeast is made inactive when the
sthan i e reactlon mixture exceeds 15%.

e eased as a by-product during the fermentation of glucose?

Carbon dioxide (CO,) is released as a by-product during the fermentation of

glucose. ;

..




- 14,

Ans.

15.

Ans.

16.

Ans.

17.

“Ans.

18.

Ans.

19.

Ans.

20.

Ans.

21.

Ans.

22.

Ans.

23.

Ans.
- A temperature of 300 °C.
A pressure ‘of 60 atm.

24.

»Ans.

25.

Ans.

26.

Ans.

Bl

Ans.

‘What remains in the mixture after the gas hasaca

fermentation of glucose? ,
A mixture of ethanol and water re
during the fermentation oDg

\ A‘ {~ ﬁer the gas

d to. make ethyl alcohol?

What is the main r - al-use
‘The main mM.s:%d to make ethyl alcohol is glucose.
Which microorganism is used in the fermentation process? -

Yeast is the microorganism in the fermentation process.

What is the ideal temperature for making ethanol?

The ideal temperature for making ethanol is 35°C.

Does fermentation require air? _

No, it must be done in anaerobic conditions (without air).

What happens to the rate of fermentation reaction at low temperature?
A lower temperature decreases the rate of the reaction.

Write the chemical formula for Ethyl alcohol?

The Chemical formula for Ethyl Alcohol is CH;—CH,—OH.

Is the solution for fermentation basic or acidic? @@ﬁ@
The solution for fermentation should be heu al @

Define hydration of ethene.

Hydration of Ethene: othe an addition reaction. In this reaction
water is added acros ble bond of the ethene to produce ethanol.
What are t onditions required for the hydration of ethene?

The hydration of ethene requires:

Phosphoric acid (HP30,) as a catalyst : ;
Write the chemical equation for the hydration of ethene.

, CH, =CH,
H,PO, Ay
CH, = G + HO e > H OH
" _Ethene 300°C, 60 atm. pressure”  Ethanol

Name three industrial application of ethanol.
Ethanol has a wide range of application from alcoholic drinks to fuels amolvent

Why is hydration of ethene an important mdustr%lﬁJ
hanol i

Hydration of ethene is an important industrial py
compound. Q&

Contrast the starting ma ydration and fermentation.

Starting mater Wﬂ{&ﬂm ess of hydration of ethene is obtained from crude oil,
which is a nonsrenewable source. s

Starting material for the process of fermentation is a renewable source, such as
cane-sugar.

is a vcrsatlle _

NPT R e ———



«0.  vwiCh metnoa o1 etnanol proauction Is faster?’

Ans. The rate of reaction of hydration of t @@ as the rate of
fermentation reaction is low and ﬂi\ pletc

29. How does the puri between the hydratlon of ethene and
fermentation pr, "C@

Ans. Hydrattowm produces relatlvely pure alcohol. On the other hand,

fermentation produces 15% alcohol which needs further distillation to increase the
concentration. :

30. Which method is more cost-effective for producmg cheap ethanol?

Ans. Ethanol produced in hydration of ethene is expenswe whereas ethanol produced in
fermentation is cheap.

31. Why are alcohols considered flammable?

Ans. Alcohols are flammable because they contain a hydrocarbon chain that burn in air
to produce CO, and H,O evolving a Iarge amount of heat.

32. What is the general balanced equation for the combustion of meﬁh\;ﬁol"

Ans. 2C3H;0H + 30; ——— 2CO, +4H,0 AH =- 726
33. Write a balanced equation for the eo')n
; k mol

Ans, 2C;H;OH + 30, .—‘ ‘ 6.
\ “ \ ation for the combustion of propanol?

34. What is the general
: 6C02 + 8H,0 AH =- 2017 kJ/mol
 a balanced equation for the combustion of butanol.
Ans. 2C3HyOH + 120, ———> 8CO, + 10 H,0 AH = — 2676 kJ/mol
- 36. Ex_plaih why the heat evolved increases as you go down the alcohol
homologous series. ‘ :
- Ans. During combustion of alcohols the weaker C~H bonds in —CH, groups break and
the stronger C=0 and O-H bonds are formed in CO, and H,O respectively. |
37. Why does butanol evolve more heat than propanol when burnt? :

Ans. Butanol has a longer hydrocarbon chain with more bonds to react, leading to the.

formation of more CO, and H,O molecules, which releases more energy.
- 38. What is added to ethene to make ethanol?

~ Ans. Water in the form of steam is added to ethene to m W@O @@m

Ans Phosphoric acid (H3P : ‘ a catalyst in the hydration of ethene.
40. What are the two Hons for hydration of ethene or ethylene"
Ans. The two ns for hydration of ethene or ethylene are:

e  High temperature (300 ki)

®  High ressure (60 atm).

+«
'S
i



41.

Ans.

42.

Ans.

43.

Ans.

- 44.

Ans.

Role of Ethanol in ﬂdll"{lh"a

e RS OR  AAE DE (60 T TR T U

Impau of Aicohols on Danly | ne

Which alcok @j“gN“‘ only used as fuels in internal combustion engines?
The first aliphatic alcohols namely methanol, ethanol, propanol and butanol
are commonly used as fuels in internal combustion engines.

From which sources are alcohols obtained?

Alcohols are obtained from renewable sources.

How are alcohols produced?

Alcohols are produced from plant matenals which, in turn, are the result of the
photosynthesis process using CO; of the atmosphere.

Why is bioalcohols considered "carbon netural''?

Bioalcohols is considered "carbon netural" because it does not increase the

- concentration of carbon dioxide gas in the atmosphere.

45.

Ans.

46.

Ans.

47.

Ans.

48.

Ans.

49.

Ans..

Ans.

31.

Ans.

What is a socio-economic disadvantage of producmg alcohol fum
affects the

Land is utilized to grow crops whlch then ylel
cultivation of food crops.

Why does the heat e n mc ease from lower to higher

alcohols? & :
Higher aw ore carbon and hydrogen atoms per molecule, meaning

more chentical bonds are broken and reformed releasing more energy.
What does make the alcohols environmental friendly as compared to fossil
fuels? -
Burning of alcohols does not produce ox1des of sulphur which makes them
environmental friendly as compared to fossil fuels. :
By what percentage can ethanol reduce greenhouse gas emissions compared to
petrol? :
Ethanol as a fuel reduces greenhouse gas emissions by 44 to 52% as compared to
petrol.
What harmful pollutants ethanol cuts down?

thanol cuts down harmful pollutants like COx, NO and lcu@mtter

commonly used as a eservative in many pharmaceutlcal preparatlons

includinw o
What p makes ethanol useful in hand sanitizers?

Ethanol possesses bactericidal activity, meaning it can kill bacteria. This property

‘makes ethanol useful in hand sanitizer.




Ans.

53.
Ans.

54.
Ans,

S8
Ans.

56.
Ans.

57
Ans.
58.
Ans,
59.
Ans.
60.
Ans.
61,
~ Ans.
62.
Ans,
63.
Ans.

l A. Multiple Choice Questions

% Choose and tick'the

Ethanol and isopropanol are found as aga(: e ing n oral and topical
drug products. They help solubilizé m ‘g ,

Name some cosmetic prod iﬂ DRtain ethanol. :

Ethanol is an impo -‘%& siich cosmetic and hygiene products as hair styling
products, fo@@m s, perfumes, deodorants and afier shave lotions.

What is methylated spirit and how is it used in first aid? ‘

Methylated spirit is a form of ethyl alcohol. It is used as an antiseptic, for dressing
of wounds and as an antidote for. snake bites. ,

Why is ethanol widely used in the perfume industry?

Ethanol is an effective solvent that can dissolve many organic compounds that are
insoluble in water. This is why it is used in the perfume industry. :

What are the immediate health risks of consuming alcohol?

Ethyl alcohol as a drink can cause hangover, alcohol poisoning, accidents and risky
behaviour, : :
What is the long-term impact of alcohol consumption? .
Long-term use of alcohol is known to cause more than 200 different di S
What can be used in cars instead of petrol or diese g@m&
Alcohols can be used instead of petrol and die

l@nobile. ‘ ‘
What is the common name for a .‘ ( afirst aid kit?

Methylated spirit is the cof km foralcohol used in a first aid kit.
What is one use of O 2d-spirit besides cleaning wounds?
Methylated SW:S an antidote for snake bites. '
What part of the car can be damaged by using alcohols?

Alcohols can increase wear-and tear on engine components.

Why does ethanol evaporate quickly on the skin? :
Enthanol evaporates quickly on the skin because it is highly volatile,
Why is ethanol added to afters have or foundation creams?
Ethanol is added to aftershave or foundation creams for its refreshing,
antimicrobial, and deodorizing properties. :

How does ethanol help in making medicine?

Yvhat do help many drugs solubilize? 7 @\S\N

>

ns. Ethanel is used as a solvent and preservative in many pharmaceutical preparations

including vaccines.

Can ethanol dissolve things that water cannot? - @@
. Yes, ethanol dissolves man organic compounds that are. ins6 @ ¥
- - y organic compounds that ave-jnslble - wa

correct answer from the given choices.
Which conditions are considered best for the fermentation of glucose?

(a) 35 °C, fresh yeast, absence of oxygen (b) 45 °C, yeast




(c) 45 °C, absence of oxygen - (d) 35°C, fresh yeast

- 2. Which catalyst other than H;PO4 can also be used enes"
(a) NaOH (b) HZSO4
3. Alcohol which has the max stion is:
(a) CH3CH2CH20H (b) CH3CH20H
(¢c) CH;OH (d) CH;CH»CH;ZCHZOH : '
4. The most environment frnendly fuel is
(a) coal - (b) kerosene oil (c) ethanol - (d) wood

‘5. Which property or properties of ethanol make it suitable to be used in
cosmetic industry? : : 6 -
(a) Easily Flammable (b) Highly volatile and deodorizing
(c) Antipyretic (d) Sedative

o Whlch is the correct name of the following alcohol:

CH3 -CH~-CH,=CH-CH,

_ 5 OH  CH,
(a) 2-Methylpentan-4-ol (b) 4-Methyl e
(c) Hexan-2-ol :

7. Which property of ethanol hitable cleaning wounds?
(@) Good solvent (b) Vo Antiseptic (d) Deodorizing
'8.  Which alcohol i phsh all the following tasks:

It is added in rol to lmprove combustion. It serves as a feed stock to
prepare vinegar and many other organic compounds.

5

(a) Propanol (b) Propan-2-ol (c) Fthanol ~  (d) Methanol
Iooe s o) 3@ i ) S e ) Vv )
8. @ ‘ |

I B. Short Answer Questions

23.1 Give two advantages of burnmg of alcohols over the burning of fossil fuel?

Ans. Advantages of Alcohols as Fuels: :

(i) Alcohols are obtained from renewable sources. ' :

(i) Burning of alcohols does not produce oxides of sul c@@mthem
environmental friendly as compared to fossi ] % '

(iii) Alcohols have higher fuel e

23.2 Which properties of eth ‘ useful for cosmetic industry?
Ans. Role of Ethanol{ ndustry Ethyl alcohol plays an important rele in
. cosmetic indus cause of its following properties:

(i) Being highly volatile it evaporates in a very short time.
(ii) ‘Deodorizing and anti-inflammatory properties.

AFat



(i) Relreshing and antimicrobial properties. g@m :
Ethanol is an important part of such-(Sos eti ‘ \ ucts as hair styling
products, foundation creams, pe ts & fter shave lotions.

23.3 How is ethyl alcohol arfaceutical industry?

Ans. Role of Ethanol i utical Industry: Ethyl alcohol serves as a very
commonwﬁ a variety of manufacturing processes in pharmaceutical

~ industry.

(i) It possesses bactericidal activity and it is often used as a disinfectant in hand

: sanitizer and ethylated spirit. . ‘

(i) It is also commonly used as a solvent and preservative in many pharmaceutical
preparations including vaccines. | | |

(iii) Ethanol and isopropanol are found as an active ingredient in certain oral and topical
drug products. They help solubilize many drugs.

23.4 Give any two disadvantages of fermentation reactions.

Ans. Disadvantages of Fermentation: Two disadvantages of fermentation are: :
() Fermentation produces 15% alcohol which needs further distillation to E'ncrease the

. concentration, _ ‘ @@
(ii) Rate of fermentation is low. It may take days to @o '
W
. e

23.5 Write the conditions involved i

Ans. To convert ethene into ditions are required:

23.1 How ethanol is obtained as a by-product in sugar industry? !
Ans. Obtaining Ethanol as by-Product in Sugar Industry: Ethanol is produced from
molasses, which is the thick, dark brown liquid left over after sugar crystals have
been extracted from sugarcane juice. Molasses contains about 15% to 50%
fermented sugar.
It is done by the process of fermentation. : :
Fermentation: It is a reaction in which a substance breaks down into simpler
substances in the presence of €nzymes present in yeast.
Following steps are.involved in the process of fermentation.

(i) Dilution: Molasses is diluted with water to reduce t U@@@@n‘aﬁon to
PN
adde ixture ol

about 10% to 12%
(i) Yeast (Saccharomyces cerevisiae) i 1
- dse) break down the sucrose into

(iii) Enzymes in the yeast (i
glucose and fructose, and | and carbon dioxide.

Chemical Equation: 0
Lol 2oJm&)csHuoﬁ+C6H,20,s ‘

Sucrose Glucose Fructose




C¢H,,0,+H,0—2== 4 7C,H,O0H+2CO,
Ethanol

23.2 Why do we get relatively impure alcohol in the fermentation process?
Ans. The alcohol obtained directly from fermentation is relatively i p@@@lly 10 %

= 15% concentration) for two main reasons. - - g |
®  Yeast is a living organism. When i R@c anol reaches about 14%
— 15%, It becomes toxi ing the enzymes and stopping the

- fermentation process : :
e Along with@w €’ process produces water, left over sugars, and small

amounts of other organic compounds (hke glycerol or higher alcohols), which
remain mixed in the solution.

e Along with ethanol, the process produces water, left over sugars, and small

- amounts of other organic compounds (like glycerol or hlgher alcohols), which

remain mixed in the solution. :

e To obtain pure alcohol, the mixture must undergo fractional distillation.

23.3 How do properties of ethyl alcohol help us to utilize it as fuel?

Ans. Ethyl alcohol (ethanol) has several chemical and physical properties that make it an
effective fuel or fuel additive. These properties are discussed below:

® It burns with a clear, blue, smokeless ﬂame, producing a significant amount of heat
energy.

C,Hs0H + 302 — 2C02 + 3H20 +
e Ethanol has a high octane numbcr, i g ' ﬁe knockmg and

allows engines to run mor : . ratlos

®  Unlike fossil syitis a rencwablc cncrgy source because it is dCl‘lVCd from crops
like sugarcane and corn. ‘

I D. Descriptive Questionw 5
23.1 Give a comparison of fermentation reaction and catalytic hydratlon of ethene
for the preparation of ethanol.

Ans. For answer see Q3.
-23.2 Describe the preparation of ethanol by fermentation process.

Ans. For answer see Q1.
23.3 Describe the appllcations of ethanol in pharmaceutical and cosmetlc

industries?

ilxns.‘ For answer see Q6 + Q7. ‘ O @@@W@ @




