After studying this chapter, students will be able to:

®  Describe the reactions of carboxylic acids with metals, bases and carbonates
including names and formulae of the salts produced. :

®  Describe the formation of ethanoic acid by the oxidation of ethanol; with acidified
aqueous potassium manganate (VII) & by bacterial oxidation during vinegar
production

®  Describe the reaction of a carboxylic acid with an alcohol using an acid catalyst to
form an ester :

®  Describe the industrial applications of carboxylic acids and esters, including their
use as solvents, flavours, fragrances, and plastics. )

®  Explain the role of carboxylic acids and esters in daily J,hﬂf‘u::. gq«:qufug their use in
food preservation, cosmetics, and pﬁwccﬂ@ﬁ{ \ 1 N S g
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Preparation of Acetic Acid or Ethanoic Acid
Reactions of Carboxylic Acids as Acids

(A& Reaction of Carboxylic Acids with Alcohals (Esterification)
Q.1: What are carboxylic acid? .

Ans. Organic acids or carboxylic acids are the class of organic compounds containing a
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carhox}fl group (-COOH) attached to an alkyl group or hxﬂ:ggﬁl;:: %@kﬂ nerally
weak acids as compared to the mineral mlds@ecmspl g‘de&o ﬂp}gjwbﬁroton easily. They
occur naturally in living nrgamsm ‘bjc synthesized. ;

0.2: Describe uxldatlnn uf EI\ ihﬁh\ anmr.: acid.
Ans. Oxidation of E is oxidized by the acidified potassium manganate
(VII) to first ethana hlch then further undergoes oxidation under the reaction
conditions to give ethanoic acid.

Hot acidified potassium manganate (VII) acts as a very efficient oxidizing agent and
oxidizes ethanol to ethanoic acid and during this reaction the purple colour of the reagent
changes to colourless.

O
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CHy~ CH,- OH+ [0} XMNOM', 1 C_H4+HO
Ethann[_ Ethanal

O
I KMnO/H’ AONE

CHy-C = H + [O] ,cmﬁg&e\u{ ko £°
Q.3: Explain fermentation rn?}w&(@éﬁéﬁn prepare acetic acid on

commercial scale? _

Ans. Preparation of clﬂ by Oxidative Fermentation:

Alcoholic foodstuffs like grain, malt, rice or potato mesh are converted to vinegar
when they undergo fermentation reaction in the presence of bacteria. These bacteria can
produce vinegar from alcoholic foodstuffs if sufficient oxygen is provided. The overall
chemical reaction in this fermentation process is:

CH,CH,OH+0Q, » CH,COOH + H,0
Ethanal Ethanaic acid

In this process, alcohol is fermented to vinegar in a tank provided with a continuous
supply of oxygen. The liquid present in the tank is stirred continuously when the oxygen
is bubbled through it. In this method, vinegar containing 15% ethanoic acid can be
prepared in only 24 hours.

Q.4: Discuss reactions of carboxylic acids as anids J T
Ans. Reactions of carboxylic Acids as Acids. o Y J (@3o%

Reaction with Metals: Generally rboxylluf ai;\lsi a\\fcﬁ eaker acids than the
mineral acids. However; some ca ct with more reactive metals rather
slowly to give a salt evolyi ¥ as For example, dilute ethanoic acid reacts with
magnesium metal to g esium ethanoate and hydrogen gas.

2CH,COOH + Mg » (CH,CO0), Mg + H,

Ethanolc acid Magnesium
Ethanoate

c© ﬁhﬂ
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Haantiun with bases: Reactions of carboxylic acids with beses lpﬁétﬂmﬁl hydmxldes are
simple neutralization reactions. Ef.l;lan-gic &t\ﬂ‘!'ea?ts ‘with sodium hydroxide to give

sodium ethanoate and wateg: .\ Frﬂjj, A\
H,( OF JANaBH“ » CH,COONa + H,0
A Ehanble acd Sodi Sodium ethancate
AN Hydroxide

Reaction of Carboxylic Acids with Carbonates: When solid sodium carbonate is mixed
with an aqueous solution of ethanoic acid, effervescence takes place due to cvo[utlon of
CO; gas and sodium ethanoate is formed in the solution. :

2CH,COOH + Na,CO, » 2CH,COONa +CO, + H,O
Ethanoic acid CSﬂﬁm Sodium ethanoate
a ate

Reaction proceeds slowly with marble chips (CaCOs).

2CH,COOH + CaCO, » (CH,CO0),Ca +CO, + H,0
Ethanoic acid Calcium Caicium Ethagﬁate o /'L: '5:””:.
carbonate \ ] II’L {-}.\Iﬁ,.\\g_[\'[&jbll' s

Q.5: Describe reaction of arbu m&\h ol

(OR) What is esterifi ﬁm
Ans. Hucﬂu ids with Alcohols (Esterification)

Carboxyifc acids form esters when they are heated with excess of alcohols in the
presence of concentrated H,SOy, as a catalyst. Reaction is called esterification reaction.

2CH,COOH + CaCoO, » (CH,CO0).Ca +CO, + H.O
Ethanoic acid Calcium Calcium ethanoate
carbonate '

Industrial Applications of Carboxylic Acids and Esters

Carboxylic Acids and Esters in Daily Life

0.6: Describe the industrial‘applications of carboxylic acids and esters.
Ans. Carboxylic acids and Esters as Solvents: Acetic acid d dissolyesanany compounds
such as oils, sulphur, iodine and water. In T{:Iustrr E{jﬁ! Rblﬂ\i&r as a solvent for
resins, paints and lacquers.

Esters are also commy J;S'&d ﬂ\v&ﬂs ‘Ethyl acetate is used to extract caffeine
from coffee. It is also_ mgsﬁ"ﬂifl#ﬁhhsh and paint remover. Some volatile esters are
used assalve:; ﬁm 'S, paints, varnishes, plastics, resins and lacquers.

Carboxylic a and Esters as Flavouring agents: Flavouring agents are substances
added to give an additional taste or flavour to a substance. They also help in masking
unpleasant tastes of drugs especially used by children. Organic acids like tartaric acid,
citric acid and malic acid are very commonly used as flavour enhancers in food industry.
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the taste of some food and bewrage products especially soft drmkﬁ. 7z _ )

Esters have pleasant odours and ﬂaﬂmuﬂh Thﬂy aafa addcd to food pmducts to
improve their smell or taste. 1
Carboxylic Acid and Esters as SYH‘“’I%“!: F“IBI'E Esters have also an important role to
play in the pmductlm ot syn tic polymers. A very important polymer, polyester is
made by reacting diols and dicarboxylic acids. Esters are also important in the
manufacture of soaps and detergents.

Carboxylic acids and their derivatives are very commonly used to give different
types of plastics. For example, acetic acid is used in the production of cellulose acetate
plastic. Palmitic and stearic acids are extensively used in the production of soaps,
cosmetics, pharmaceuticals, candles and protective coatings. Oleic acid is used in the
manufacture of soaps and detergents. Acrylic acid is a starting reagent to prepare many
lung—cham polymers called acrylates.

NN ﬁfmbarylicaddsindaﬂym
Q.7: Describe appticbﬂn}is of carboxylic acids in daily life.
Ans. Applications of carboxylic Acids in Daily Life:
Food preservatives : Food preservatives are chemical compounds which are added in
food stuff to prevent or retard the growth of microorganisms,
Examples: Benzoic acid, acetic acid, propionic acid and methyl and ethyl esters of
4-hydroxy benzoic acid. The presence of these preservatives helps to maintain the quality
of food and extend shelf-life. The foods which are preserved include jams, juices, fruit
juices, milk and many other drinks. Acetic acid is venr mdcl}' uscd as preservalw: in
pickles. :

’ ]
Carboxylic acids lnﬂ*ﬂbif cumpuund: used in Medicines:
Carboxylic acids and the corhipounds obtained from them are very commonly used

as medicines such as aspirin and ibuprofen.
Addition of some carboxylic acids during preparation of medicines help to improve




L UE delivery, absorption, and overall performance. N G
Plasticizers: LA aeaNNY e e
Citric acid esters are primarity plastigizets which are used in many industries.

Plexiglass: O\ A N~
Polymethyl rr!ejtliali;i:}'lﬁy_.‘é.'j'sa used as a substitute of glass and it is named as
Plexiglass. . (RN sV
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Polyester Plexiglas: _

Household Fragrant Items: Carboxylic acids occur in many common household fragrant
items. A list of such items is given in the Table, |
Carboxylic Acids in House holdd

amin C\ V(B V=2 AsCorbic acid
Tiemons |\ VO Citric acid
5 -~ﬁ]~;~j’ri:ir:’“_3f‘lf"5j\"\iﬁ§§ar Acetic acid
"I Apple, grapes, carrots Malic acid

0.8: Describe applications of esters in daily life:

Ans. Applications of Esters in Daily Life: Esters are an important component of many
fruits and are responsible to enhance their flavours. They generally have a pleasant smell
and they are commonly used as fragrances in many food products used in daily life.

Esters and their Flavours
Methyl butyrate Apple
Ethyl butyrate Pine apple
n-Amyl acetate Pears, Bananas .
n-Octyl acetate _Otange IOV
Methyl salicylate. © P \0\\\\ [} VA pricot

CALE =
L. Can you oxidize mﬁaﬁﬂl_ﬂtﬁ'KMnﬂ4 Just like ethanol?
Ans. Yes. It wouldNidize and convert into methanoic acid (HCOOH).
2. Explain the difference between a fermentation reaction and a chemical reaction.
Ans. Fermentation Reaction:
It is a biochemical process carried out by living organism (like bacteria or yeast) to convert
substances.




Chemical Reaction: SR
A standard Chemical reaction (like oxidation in g iah} uma:h.-amitﬁl rgg&ﬁts and catalysts
without living cells. heg _—_', WAYAALLY

1.  Is Ethanoic acid is a wi mﬁé\ta
Ans. Yes. Eihanmcnmﬂ" l‘sm v acid because it does not give protons easily as compared to mineral
: acids.
2.  How will calcium carbonate react with ethanoic acid? )
Ans. Calcium carbonate will react slowly with ethanoic acid to produce calcium ethanoate salt, water,
and carbon dioxide gas, which causes fizzing.

24 3\Quick (711}

1.  Explain the function of a preservative.

Ans. Food Preservatives are chemical compound which are added in food stuff to prevent or retard the
growth of microorganisms. The presence of preservatives help to maintain the quality of food and
extend shelf-life. For example, acetic acid is very widely used as preservative in pickles.

2.  Give examples of some citrus fruits.

Ans. Citrus fruits are known for their high vitamin C content and acidic {cltnc as:tdj nﬁl,#re Commeon
examples include: Y 8))iL
® Lemons ® Oranges ¢ ,f ()0
®  Grapefruits ° Tangennes {K’hnwﬂ . MH Pnrhglba )

INTERESTING INFORMATION 'R\ *30\‘? -

1

Pure acetic acid is zt!s.-n:-_JI Fgéﬂ gﬂmal acctlc acid. Tt is a corrosive and colourless solid, completely
NAVR

miscible with water.

/ Multiple Choice Questions prppufed in the light of new Examination Techni que:
lKnnwledge, Underatandlng, Appllcatmn qnnlyhcnl & Conceptual)
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24.1 Preparation of .m:e%ic Acid or E!hanﬂiﬂ Acid

| 24.2 Reactions of Carboxylic Acids as Acids

LX) Reaction of Carboxylic Acids with Alcohols (Esterification)

1. Carboxylic acids are defined by the presence of which functional group?
(a) —OH (Hydroxyl) (b) —CHO (Aldehyde)




10.

11.

12.

13.

(c) ~COOH (Carboxyl) {d) -CH Cﬁiﬁyl’f-@']ﬁﬁl
compared to mineral acids, organicacids ar Wnr” 1

(a) stronger (Ip;\ cakm}\ L(u}—i-lh \ghly volatile (d) Non-reactive

In the oxidation ol'
ethanoic ee{‘ﬁr NN
(a) Methan (b) Ethene (c) Ethanal (d) Methanol
What colour change occurs in potassium maganate (VII) during the oxidation
of ethanol?

(a) Purple to colourless (b) Colourless to purple

(c) Orange to green (d) red to blue

Which process is used to convert alcoholic foodstuffs like rice or malt into
vinegar? :

(a) Dehydration (b) Oxidative fermentation

the first product formed before it becomes

(¢) Hydrolysis (d) Reduction

The concentration of ethanoic acid prepared in 24 I’,e];'ra (@ﬂ\l@"\‘fermentatlon
method is: ‘p jos2

(@) 5% (h % .\ u’f @c\i}é\o} (d) 25%

When :thanulc ncid i{@ﬁag '&inm metal, which gas is evolved?

(a) Carbo Erogen (c) oxygen (d) Ethane

The mm bemun ethanoic acid and sodium hydroxide is classified as a:
(a) Redox reaction (b) Fermentation

(¢) Neutralization reaction (d) Addition reaction

What observation indicates the reaction of ethanoic acid with carbonates?
(a) Colour change to blue (b) Formation of a solid precipitate

(c) Effervescence (bubbling) (d) Evolution of heat only

Which salt is formed when ethanoic acid reacts with marble chips (CaC0O3)?
(a) Sodium ethanoate (b) Calcium carbonate

(c) Calcium ethanoate (d) Magnesium ethanoate

What are the products when ethanoic acid reacts with sodlum_ nate?
(a) Sodium ethanoate and hydrogen J?"’ 2\ C ©
(b) Sodium ethanoate, water and >

dm:ude and hydrogen

(c) Ethanalandwm:ru \\ e
The reaction betwee acid and an alcohol is called:

(a) Ox:daqgﬂf - (b) Fermentation (c) Esterification (d) Sponification
Which catalyst ii‘essex . fial for the formation of esters?

@) Acidified KMnOj (b) Dilute HCI
ted HaSO:© (d) Magnesium ribbon

; ::.: 4.'1‘:_ 2 ] .':,_'
e k-
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14.

15.

16.

17.

18.

19.

20.

21.

22,

Whnt is the product of the reaction between ethanoic Hﬁiﬁ snim‘lﬁinﬁl"

(a) Ethyl ethanoate ( } Mﬂ}?&rf aﬂlarﬂ ate

(¢) Methane ) Ethyl mcthanoatc

In the reaction CH;C 'h UH“;&‘H;OH what is the second product formed
alongside the feq";r ot

(a) Hydrngan gée (b) Oxygen (c) Carbon dioxide (d) Water

What is the role of bacteria in the production of vinegar?

(a) They facilitate the fermentation reaction

(b) They act as a metal catalyst

(c) They stop the oxidation process (d) They change the colour of the liquid

AR N Industrial Applications of Carboxylic Acids and Esters

24.5 Carboxylic Acids and Esters in Daily Life

Which term is used to describe pure acetic acid that exists as a cnrmsm:,

colourless solid? s /I-:.h'*':’{"-.l

(a) Glacial acetic acid 'c:‘l'*"t’ |

(c) Crystalline ester | ﬂ "h ;f[qje \thj Jar

Which ester is common \;E'H F caffeine ﬂ-om coffee and as a nail
polish namaumm:r"I ” \I N

(a) Methyl se;"m%yi (b) n-octyl acetate

(c) Polyester (d) Ethyl acetate

Organic acids like tartaric and citric acid are used in the food industry
primarily as:

(a) Solvents for oils (b) Flavour enhancers

(c) Synthetic fibers (d) Colouring agents

Which pair of compounds reacts to form the synthetic polvmer known as
polyester?

(a) Esters and water (b) Diols and dicarboxylic acids

(c) Methanol and acetic acid (d) Water and diols. A0 \

Which carboxylic acid is commonly used asa preaqr\?nuye ip pitldes”
(a) Acetic acid (b) Malic acid |\ (cf A@ddrbm acid (d) Oleic acid
Which acid is extensively lﬂeﬂ !n th;! pmduction of soaps and detergents?

(a) Citric acid J[JI \ ! (b) Benzonic acid
©) Hydrucmuﬁc'«amd (d) Oleic acid
Which ester provides the flavour of "pineapple"?

(a) Ethyl butyrate (b) Methyl salicylate

(c) Methyl butyrate (d) n-Amyl acetate
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24. What material is produced uqmg pﬁivme;hﬁ mﬂﬂacr}*{ﬂlﬂ@‘hnd serves as a

substitute for glass? o , |" X fn '_:1- VY _

(a) Nail polish  O(h)-Pal; *::l;, rﬂ Bakelite (d) Plexiglass
25. Which of the I'ul‘ w‘inébi:hd is naturall\ found in apples, grapes and carrots?

(a) Mafrdl e ” (b) Ascorbic acid (¢) Tartaric acid (d) Acetic acid
26. Itis an ester found in pears and bananas.

(a) Methyl salicylate (b) Methyl butyrate

(¢) n-octyl acetate (d) n-Amyl acetate

Angwersg

L. (ch L 3B 3: (e e TR s () 6. ) %L B
8. (c) . Doell () 10. (c) i (b)rwil2s () 13. (c) 14. (b)
15. (d) 16. (a) 17. (a) RSN (0) T2Nh) - 21, (a)
2k, (d)- "2y 240 (d)y 28 )26 ()
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// Additional Short Questions /
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/ Short Answer Questions prepared in the light of new Examination Techniques
:Knuwledge, Undershmdmg, npphcatmn, Analyt:cal & Conceptual)

N NY2az Reactions of carboxylic Acids as Acids

W Reaction of Carboxylic Acids with Alcohols (Esterification)

1.  What are carboxylic acids?

Ans, Carboxylic Acids: :
Organic acids or carboxylic acids are the class of organic compounds containing a
carboxylic group (-COOH) attached to an alkyl group or hydrogen.

2. Compare carboxylic acid to the mineral acids:

Ans, Carboxylic acids are weak acids as compared to the mineral acids because they do
not give proton easily. _

3.  Define esterification. § ‘ffu

Ans, Esterification: UICA
Carboxylic acids form esters. wJ;wn l]wV"\ai'L}\eéfL& ‘with excess nl" alcohols in the
presence of c-:}nccntr‘&ltcﬂ ﬁs‘zlﬁ* asa catalvst This reaction is called esterification
reaction. _ \JPABLE

4. What rs‘blﬁldatwe fermentation?

Ans. Oxidative Fermentation: :
It is a process where alcoholic foodstuffs like grain, malt, rice or potato mesh arc
converted to vinegar when they undergo fermentation reaction in the presence of




Ans.

Ans.

Ans.

Ans.

Ans,

10.

Ans.

11.

Ans.

12.

Ans.

13.

Ans,

14,

Ans.

bacteria.

In how many hours vinegar :antaimng 15% ,{ Ethgrtaxtﬁiﬁﬂ' E@\]ﬂgﬁgﬂn
oxidative fermentation? nwr?

By oxidative fermentation, vi qﬁﬁ’ {fﬂ@_ﬁ '15% ethanoic acid can be prepared
in only 24 hours. T\I‘» [ol2-

What is the fnncm group of carboxylic acids? .

The functional group of carboxylic acids is the carboxyl group (<COOH), which
consists of a carbony! group (C=0) and a hydroxyl group (-OH) attached to the
same carbon atom.

Why are organic acids classified as "weak acids"?

Organic acids are considered weak acids because they do not give up protons {H'
ions) easily compared to mineral acids like HCI or HS,0j.

What is the observation when ethanol is oxidized by acidified KMnO,?

The purple colour of the potassium manganate (VII) reagent changes to colnuﬂ:ss
as the reaction proceeds.

Name the intermediate product formed du ’ﬁﬂm@% annl to
ethanoic acid. hﬁ;l‘ }> _S\ 3 )
The intermediate product fﬁnﬁ\ﬂﬁ ﬁg\ on of ethanol to ethanoic acld is

ethanol (an aidehydem P i

What are the ents for the oxidative fermentation of alcohol into
vinegar?

It requires alcoholic foodstuffs (like grain or rice), the presence of specific bacteria,
and a continuous supply of oxygen.

Compare the reaction of carboxylic acid with mineral acids when reacting
with metals.

Carboxylic acids react much more slowly with reactive metals than mineral acids
do. ;

Write the word equation for the reaction between ethanoic acid and
magnesium. :

Ethanoic acid + Magnesium ———> Magnesium Ethanoate +J?§:$ )*W”

How can you chemically test for tl}q pga}&\ﬁp\fﬁ § fic acid using
\ '., 'I,l___

carbonates? M=) ‘;\{)l )

Add a carbonate (like sodm%@r_\atéi to the solution. If a carboxylic acid is

present, effcwesqu__ Eéiﬁﬂ& fing) will occur due to the release of carbon dioxide
b

gas.

What salt is formed when ethanoic acid reacts with marble Chips?

When ethanoic acid reacts with marble chips calcium ethanoate (CHC;COO), Ca is




15.
Ans,

16,
Ans.

17.
Ans.

18,
Ans.

19.
Ans.

20.
Ans.

21.
Ans.

22e
Ans.

23.
Ans.

formed.
What is the role of concentrated H,S0, in esterification?

Concentrated H,S0, acts as a catalyst to speed up the rﬂﬁiﬁ? between the acid
and the alcohol. (TS ([CONuBE
NN | (T No=

Industrial Applicaticns o! Carboxylic Acids and Esters

Carboxylic Acids and Esters in Daily-Life

What isghwelal acetic acid?
Glach ﬂﬁc Acid: :
Pure acetic acid is also called glacial acetic acid. It is a corrosive and colourless
solid, completely miscible with water.

Enlist some uses of ethyl acetate.

Uses of Ethyl acetate:

®  Ethyl acetate is used to extract caffeine from coffee.
®  ltisalso used as nail polish and paint remover.
Mention uses of some volatile esters.

Seme volatile esters are used as solvents for coatings, paints, varnishes, plastics,
resins and lacquers. - L iRy
What are flavouring agents? ) ~a\T2) 1.;'_&-';“* s
- TR T il 0 G
Flavouring Agents: e ‘.ﬁ\ \\ H'-:- VA S
VLA LV
Flavouring agents-are ,sub;tﬁn{; : Qtﬂed\(u give an additional taste or flavour to a
AL O LS
substance TRLLLRRS

They sp;\hdfpng ﬁ\i‘ﬁkkinﬁg unpleasant tastes of drugs especially used by children.
What‘%“ﬁipuﬂan:e of esters in food products?

Esters have pleasant odours and flaw ours. They are added to food products to
improve their smell or taste. :

Why is acetic acid used as a solvent in industry?

Acetic acid is an effective solvent because it can dissolve many compounds such as
oils, sulphur, iodine and water. In industry, acetic acid is used as a solvent for
resins, points and lacquers,

Which organic acids are used as flavour enhancers?

Organic acids like wrtaric acid, citric acid and malic acid are very commonly used
as tlavour enhancers. The sour taste of foods is f;irglyr;ﬂu 4 l‘: se acids. They are
also responsible to improve thﬁ: ta%gle Eﬁsn'qmbgd?f‘&bﬂ age products especially’
soit drinks. e ,"'. \,U,r;ﬁ; \k D*\j L,j -

How is polyester m&}n\ B\T\; =

Polyester 33' a U«gmj : ! t polymer. It is made by reacting diols and dicarboxylic
acids. QNN

d
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24. In which fields palnutm and Stearic acids are used" 3 "* "F:_

Ans. Palmitic and stearic acid are extensively uﬁd IIJI tlm b{oﬂuﬁ:{:ﬁl &F&ﬁa\:s s:mm;.l.ncs
pharmaceuticals, candles and pro;ﬁ:m.rc cquti r(g@.. W W~

25. Which acid is used in tlle El{fﬁemﬁ aps anrl detergents?

Ans. Oleic acid is used in (P! hﬁhﬁ ¢ture of soaps and detergents.

26. What are food preservatives?

Ans. Food preservatives are chemical compounds which are added in food stuff to
prevent or retard the growth of microorganisms.
Examples:
Benzoic acid. acetic acid, propionic acid and methyl and ethyl esters of 4-Hydroxy
benzoic acid.

27. What is the importance of food preservatives?

Auns. The presence of food preservatives helps to maintain the quality of food and extend

shelf-life.

28. Give examples of foods which are preserved? #

Ans. The foods which are preserved include _mms,n _;tu!lar."n:;.I ?t 1u Fs:a d nmm
other drinks. (0 t\ "u ALY

29. Name the acid which is used ﬂu “gkk:\nv\é“ﬁl pickles.

Ans. Acetic acid 1s vcry_}ﬁpﬁ[ﬁl ﬁ'cservatwc in pickles.

30. . Give examples of ulihoxyiu: acids used in medicines.

Ans. Aspirin and Ibuprofen are common medicines carboxylic acids are also added
during drug preparation to improve drug delivery, absorption, and overall

performance.

31. What is Plexiglass?

Ans, Plexiglass:
Polymethyl methacrylate is used as a substitute of glass and it is named s
plexiglass.

Exercise Questions (Solved)
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(A Mtiple Chotce Ouestions _
% Choose and tick the correct % qt; ﬁgiﬁe}i‘ﬁﬁ)ﬂinﬂs.
1. Identify the ester func]tiaqf;.l e

A AaraRN [(ele=
) H-I'., | '.1 i\l "," \ i

(a) -COOR WK b‘) “COOH ) =E€=0 (d) —CH,—OH
2.  During the oxidation of ethanol by acidified KMnO,, which element is
reduced?

@ K (b) O (c) Mn (d) H




3. Fermentation of foodstuff in the presence nf mtmiﬂ d\bacteria I!ltﬂl! a
sufficient supply of oxygen. What is ‘iﬁnﬁ‘f e of q&}%én in this process?
(a) It'enhances th: geactm hf?ﬁaﬁl[c
(b) It oxidizes u:thm\plE \if formed during the reaction
(c) Itin “ﬂnﬂdﬁasﬁuctmn of bacteria (d) It inhibits the oxidation of acetic acid
4. Which! E!T-ganic acid is used as a component of food?
(a) Formic acid (b) Oxalic acid (c). Propanoic acid (d) Acetic acid
5. Which of the following acids is present in apples? |
(a) Citric acid (b) Tartaric acid (¢) Acetic acid (d) Malic acid
6. Which substances will react to produce CH; - CH; — CH, = COOC;Hs?
(a) CH;CH,CH,COOH and CH;0H (b) CH;CH,COOH and CH;CH>OH
(¢) CH;CH,CH,COOH and CH;CH,OH (d) CH;CH,CH,COOH and CH30H

7. What is the formula of ester formed by the reaction of methanol with
propanoic acid?
(a) CH;COOCH;CH; (b) CH;CH:C
(€) CHyCH,COOCH, | () CHOQ 0@3“
8.  Which polymer is made by ﬁn% fﬂ{f\w@ a dica rhoxylw acid?
(a) Polyethene } sttf\ k._/» ) ) Polystyrene (d) Polyamide
9.  Which compou K hsynthenc fiber?
(a) _~rﬁ'ﬂx ate” ( (b) Polyestcr (c) Resin . (d) n-Amyl

Loqe) -2 ) Aoy @ s @ e @ T (c)
8 (b) 9. (b

I B. Short Answer Questions

24.1 What is an esterification reaction?

Ans. Reaction of Carboxylic Acids with Alcohols (Esterification) : Carboxylic acids
form esters when they are heated with excess of alcohals in the presence of concentrated
H280y, as a catalyst. Reaction is called esterification reaction.

CH,COOH + CH,CH,OH 1204s* CH,COOC HARH,O
Ethanaic acid Ethanm - ~R A ﬂ@,ﬁgﬁ@&h&g
AN e DN | Sanesten
Reaction proceeds sigwly Whﬂ\%}‘é&e t‘bﬂlpﬁ”&faCD;)
\ -.“"-.,1'151'1--"1"J -
ﬁhﬁ@@k” #“CHOH . 2%, CH,COOCH, + H,0
anoic acid Methanaol Meathyl ethanoate

24.2 Name an oxidizing agent used to oxidize alcohols. .
Ans. Acidified potassium manganate (VII) (KMnOy/H*) is an oxidizing agent used to




oxidize alcohols.
24.3 Why sufficient oxygen is provided dur&ng
ey

. ;Wmﬂ@ @@ Tﬁnhlc acid

from ethanol? e v “.ujy_ j,\,. )

Ans. Sufficient oxygen is pro \u@&g\ ewtation to prepare acetic acid from
ethanol. It is bec W | {s oxidative fermentation, that takes place in the
presence of &ﬂﬂﬁﬁ ‘ ‘hese bacteria require oxygen to chemically oxidize the
ethanol into acetic acid.

CH.CH,;0H + 0 — CH;COOH ~+ H,O
Ethanaol Ethanoic acid

24.4 What is the role of carboxylic acids in the preparation of beverages?

Ans. Carboxylic acids act as flavour enhancers and improve the taste of beverage
products. especially soft drinks. Acids like citric acid provide a characteristic sour
taste. : '

24.5 Give a practical example in which an acid or an ester is used as a flavouring
agent.

Ans. Acid: Citric acid is used in soft drinks for a sour flavour.

Ester: Ethyl butyrate is used 1o provide a pineapple ﬂavuur&m\f’mﬁ@s ngts.

24.6 Which carboxylic acids are very ufteng u ﬁﬂm , ha ;
Ans. Carboxylic acids like taMWMé%@ 12 Jacid are very commonly

used as flowour enhancer Y.

24,7 Which proper nm!}\ﬂ]tj oes make it suitable to act as preservative in
pickle? Q@’ﬁ | '

Ans. The ability of acetic acid to inhibit microbial growth which is responsible for food
spoilage by lowering the pH is the basic property which make it sutiable to act as _
preservative in pickle.

‘ C. Constructed Response Questions

24.1 How does ethanol react with propanoic acid?
. Ans. Ethanol reacts with propanoic acid to form ethyl propanoate and water.
H:SDq
CH;CH,COOH + CH;CH,OH —— CH;CH,COOCH,CH; + H,0
24.2 How does acetic acid react with Mg and MgCO;?
Ans. Acetic acid react with magnesium to form magnesium ethanoate

2CH;COO0H + MgCO; —— (CH;CO0), zi;;- (R
Acetic Magnesium H‘.\:\! /.f’f:/'l\\rl et
Acid 0 H;J i téﬂ\j"‘—h ) —gas
Reaction of Acetic Acid with : g%lr ate
- 2CH,COOH* ANV (©Hc00):Me + Hi0 + CO;
A% \:F{U Vi ULMngm:si.um Mu;gl}csiu.fm Hydrogen
A - cthinnoale gis

14.3 How carboxylic acids are used as solvents?
Ans. Acetic acid is used as a solvent for dissolving oils; sulphur. iodine and water. In
industry, acetic acid is used as a solvent for resins, paints and lacquers.




24.4 How carboxylic acid are used in daily life? 15\ @@\WNS

Ans. For Answer See Question No.7 A e N KER as
N\ Ao WA 1)
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I D. Descriptive Questions AR

L

ﬁft;nn which is used to prepare acetic acid on
commercial $¢a

Auns. For answer see Q3

24.2 Describe the industrial applications of carboxylic acids and esters.

Ans. For answer see Q6

24.3 What are flavouring agents? Which carboxylic acids are used as flavouring
agents?

Ans. Flavouring Agents: Flavouring agents are substances added to give an additional
taste or flavour to a substance.
They also help in masking unpleasant tastes of drugs especially used by children.
Flavour Enhancers: Organic acids like tartaric acid, ‘:i[_ri‘,k?\."i\d fl&“;f{hfﬁh acid are
very commonly used as slowour enhancers inf foodiidustiy. 2o~

®  The sourtaste of foods in largely djxggxfpﬁ&ézaﬁldw VU

®  They are also responsible’ hﬁrﬁgﬁ\ \aste of some food and beverage products
especially soft gqﬁkﬂﬁﬂ A
Carboxylic ‘ﬁ\éiﬂg"as Flavouring Agents: Carboxylic acids occur in many
common household fragrant items. A list of such items is given in the table below:

24.1 Explain fermfg[tifi‘inﬂr
e,

Vitamin C Ascorbic acid
Lemons Citric acid
Vinegar . Acetic acid

Apple, grapes, carrots Malic acid

24.4 Explain the reactions of carboxylic acids with metals and carbonates.

Ans. For answer see Q4 iy
24.5 Describe applications of esters in daily life. N SR (€ N
Ans. For answer see Q8 .o Nanfainy /e




