Nitration under coia conuaiuoin

414 Preparation of p-nitroacetanilide

Conc. HNO, NHAc
@ ¢ Cone. H,SO, N ( :

Acetanilide - p-Nitroacetanilide
h1. Acetanﬁidé B | 1. 100 mL beaker
2. Concentrated nitric acid 2. Thermometer
3. Concentrated sulphuric acid 3. Suction filtering apparatus with Buchner funnel
4. Glacial acetic acid
5. Ice- salt freezing mixture _
6. Rectified spirit . J

W Procedure : Take 5 g of acetanilide in a 100 mL be

ak d : ; fe sy
it. Add 10 er and add 5 mL of glacial acetic acid to

mL of concentrated sulphuric acid with stirring. A clear solution results and the

: dry the solid on a steam bath. Record the yield
nystallz'se a portion of the crude product (p-N '
the melting point of the recryst

- . allised product
Literature melting poi.nt of p-Nitro acetanilide is 214 oC

itro acetanilide} from rectified spirit and l'eclord
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EXEMIPILIED LIT L ~esswsy ===y .

431 'Hydrolysis of benzamide

CONH, ' CO,Na COOH

20% Aq. NaOH Solution Conc. HCL

reflux

1. Benzamide _ _
2. Sodium hydroxide _ 2. 250 mL beaker - \
3. Concentrated hydrochloric acid. 2. Suction filtering apparatus with Buchner funnel \

m Procedure : Reflux 5 g of benzamide with 50 mL of 20% sodium hydroxide solution in a 250 mL
round bottom flask for 45 minutes. Cool the reaction mixture and acidify it with concentrated
hydrochloric acid. “Filter the solid under suction, wash it with cold water (3°x 10 mL), drain
well, dry the solid on a steam bath and record the yield.

Crystallise a portion of the crude product from hot water and record the melting point of the
recrystallised product. ' :

Literature melting point of benzoic acid is 122°C.

m Calculation of the percentage of yield : If 1 mole i.e. 121 g of benzamide (molecular weight of
benzamide = 121) gives 1 mole i.e. 122 g of benzoic acid, (molecular weight of benzoic acid
= 122) yield of the reaction is 100%.So for 100% yield [(122 x 5)/121] g of benzoic acid should be
obtained from 5 g of benzamide.f the weight of benzoic acid is w g, yield of the reaction would
be (100 x w)/ [(122 x 5)/121]%.

* Allow thorough cooling before filtration as benzoic acid is soluble in hot water.

Scanned with CamScanner



m Ac_etgl‘ation of Phenols / Aromatic Amines—_

Replacement of hydrogen of the —OH group of phenols and the —NH— group of amines
with an acetyl (MeCO) group is the acetylation of phenols and amines. The reaction occurs thi'ough
nucleophilic attack of phenolic oxygen or amine nitrogen at the carbonyl carbon of the acetylating
agent. Acetyl chloride, acetic anhydride, glacial acetic acid (preferably in'presence of zinc dust) are
some of the common examples of acetylating agents. The following section depicts acetylation with
acetyl chloride and glacial acetic acid. [Since acetic anhydride is no longer commercially available)

441 Acetylation of salicylic acid

G e (e
T
COOH Pyncllme COOH

Salicylic acid Acetyl salicylic acid (Aspirin)
" Chemicalsrequired | Apparatusrequired '
1 Salicylic acid 1. 100 mL conical flask
2. Acetyl chloride 2. 250 mL beaker
3. Pyridine 3. water bath
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68 E Chemistry in Laboratory

* H Procedure : Dissolve 5 g of salicylic acid in 4-5 mL 9515
the mixture in an ice bath. Add 3.5 mL of E}C?ty | chlorl
the cooled solution of salicylic acid in pyridin
15 minutes with occasional stirring with a g : der
it with 75 mL of water. Filter the separated solid undiec
(3%5 mL), drain well, dry the solid on a steam bath an

: an
Crystallise a portion of the crude produc-t from_ 1: 1f) 82:11 i
the recrystallised product. Literature melting point of acety
Calculation of the percentage of yield : If 1 mole i.. 138rg
salicylic acid = 138) gives 1 mole i.e. 180 g of acetyl salicy
salicylic acid = 180), yield of the reaction is 100%.

‘ . . h
So for 100% yield [(180 x 5)/138] g of acetyl salicylic acid s

ridine in 100 mL cc.)nical ﬂa§k_ Coal
y wise with continuous Stlrring 5
drop n mixture on a water bath fq,
reaction mixture and dilute
wash it with ice-cold Watey

e. Heat the reactio

lass rod. Cool the
suCtiOrlr

ord the yield.

ol and record the melting point of
licylic acid is 130-132 °C,

of salicylic acid (molecular weight of
lic acid, (molecular weight of acety]

ould be obtained from 5

o L anids : the reaction would b
of salicylic acid. If the weight of acetyl salicylic acid is w g yield of : .

(100 x w)/ [(180 x 5)/138]%.

, — - STTIE T AR B N e R S ) B i ."M'o'ia”r ro ﬁftiﬁn'
_ Starting material Molecular weight | Weighttaken(g) | gram [oleEFjaMo.arprope :
1. Salicylic acid 138 5 Q0 1:1.36
2. Acetyl chloride 785 385(d=11g/mL) |  0.049

Product = | Molecularweight | Theoreticalyield(g) | Yield obtained (g)
Acetyl salicylic acid 180 6.52 “w (say)
Yield of the reaction = (w/6.52) x 100 %
44.2 Acetylation of aniline
NH, ' NHCOMe
Glacial AcOH .
Reflux, 1hr.
1. Aniline 1. 100 mL R B. flask

2. Glacial acetic acid

2. Water bath )

]

———s |
W Procedure : Reflux 5 mL of aniline with 15

flask for 1 hour”, Cool the reaction mixture
taken in a 250 mL beaker with continuoy
cold water (3 x 15 mL), drain well, dry th

and

Crystallise a portion of the crude
recrystallised product. Literature

* Addition of ~ 500 mg of Zn dust to the yeq
method may be used for the acetylation of

mL of glacial acetjc acidina 1

§ stirring. Filter the solid un
e solid on

Product from hq
melting point of 5

ction mixtyre dramaticq)
P-toluidine, p-chloroanj;

3. 250 mL beaker

4. Suction filtering

apparatus with Buchner funnel

I

00 mL dry round bottom
stream into 150 g jce-water mixture
der suction, wash it with
and record the yield.

t water and record th O
e f the
Cetanilide jg 112-1140C melting point o

pouritin thin

Y incregses the yie . i
ne ete, Yield of the reaction. The sa
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\?‘m Benzouylation of Phenols / Aromatic Amines

Replacement of hydrogen of the —OH group of phenols and the —NH— group of amines with
a benzoyl (PhCO—) group is the benzoylation of phenols and amines. The reaction dccurs through
nucleophilic attack of phenolic oxygen or amine nitrogen at the carbonyl carbon of the benzoylating
agent. Benzoyl chloride is mostly used as an efficient benzoylating agent. The reaction for phenols
requires alkali but for amines the reaction can be conducted with and without using alkali.

451 Benzoylation of 2-naphthol (Schotten Baumann Method)

2-Naphthol 2-naphthyl benzoate

OCOPh

1. 2-Naphthol 1. 100 mL conical flask with cork

2. Benzoyl chloride ' 2. Suction filtering apparatus with Buchner funnel
3. Sodium hydroxide

4. Ethanol }

m Procedure : Dissolve 4 g of 2-naphthol in 12-15 mL of 10% NaOH in a 100 mL conical flask. Cool
the solution and add slowly 4 mL of henzoyl chloride to it. Cork the flask and shake vigorously
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10 E Chemistry in Laboratory

: : uri . .
till the disappearance of the odour of benzyl chloride. D ted solid under suction, wash it With
to time by immersing it in ice cold water. Filter the separa

ield.
cold water (3 x 10 mL), drain well, dry the solid air an.d reco‘r(.it t::dyrecord the melting pojg, .
Crystallise a portion of the crude product from rectified spll:tlh | benzoate is 110°C.
the recrystallised product. Literature melting point of 2-nap ? n a‘phthol (molecular we; h
W Calculation of the percentage of yield : If 1 mole i.e 144 globenzoate, (molecular weightgoz
of 2-naphthol = 144) gives 1 mole i.e 247 8 of iggghth)’ |
2-naphthyl benzoate = 247), yield of the reaction is . i
So for 100% yield [(247 x 4)/144] g of 2-naphthyl benzoate _sl}3u1Cf1 t'i}’lee ‘;:;i‘t‘l‘jg §§$d4b8
of 2-naphthol. If the weight of 2-naphthyl benzoate is w g, yield O - €
(100 x w)/ [(247 x 4)/144]%,

ng shaking cool the flask from time

_ Startingmaterial | Molecular weight _ * Weighttaken(g) | gram-mole | Molar proportion
1. 2-Naphthol 1w 4 90 1:1.25.
2. Benzoyl chloride | - 1405 484 (d=1.21g/mL) 0.035
_Podua T molecularweight | Thesretialyied (o) | Vil obtained @)
2-Naphthyl benzoate Y : 6.86 w (say) :

Yield of the reaction = (w/6.86) x 100 %
452 Benzoylation of aniline

[The same Schotten Baumann method as described under the preparation of 2-
used for the benzoylation of amines)

B Green Method :

naphthyl benzoate can be

NH, NHCOPHh
PhCOC]
room temperature O
_ Chemicalsrequired T
1. Aniline

2. Benzoyl Chloride \_J

; L of aniline : .
with a g!ass rod until a thick paste js formed. Kee ami:?:(;;‘ ; flry 100 mL beaker and st::
for 15 mmut.es and add 1 U & of crushed jce to it. Stir well with :Xture at roc:m ten}peratu
Filter the solid under suction, wash jt with cold A 8/ass rod until the ice melts.

steam bath and record the yield, Water (3 x 15 mL), drain well, dry the solid ona

Crystallise a portion of the crude Product from reetif; d spyiv:
the recrystallised product. Literature mels; : "Pirit and recorg the melti

[This method can be npph’e.d for the benzoylation o fother priy
chloride in (1:1) molar ratio. However amiy, acids like

, - ’ 8lycine, - :
mainly exist as zwitterions, can’t be benzoylateq by this Pgocedu:;;"me efc. and sulfanilic acid i.e which
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Yield ot the reaction = (w/4.7/) X 100 %

163 'Side chain oxidation of p-nitrotoluene

Me COOH
Na,Cr,0,
Conc. H;50,
NO, NO,
p-Nitro toluene p-Nitro benzoic acid
T Aoparasrequred

1. p-Nitro toluene 1. 250 mL R.B. flask with reflux condenser
2. Sodium dichromate - 2. Water bath
3. Conc. Sulphuric acid ’ 3. 250 mL beaker
4. Sodium hydroxide 4. Suction filtering apparatus with Buchner funnel

B Procedure : Add 30 mL of water to a mixture of 4.5 g of p-nitro toluene and’ 14 g of sodium
dichromate taken in a 250 mL R.B. flask. Add 19 mL of conc. sulfuric acid to this mixture during
a period of about 20-25 minutes. p-Nitro toluene melts as a result of heat of dilution of the
acid with commencement of the reaction. After the completion of addition of acid allow the
temperature of the reaction mixture to drop. Then reflux the mixture gently for 30-35 minutes.
Cool the reaction mixture and pour it into 40-50 mL of water with continuous stirring. Filter the
crude p-nitro benzoic acid under suction and wash it with water (2 * 10 mL). Digest the solid
with 20 mL of 5% sulfuric acid on a water bath with continuous stirring. Chromium salts will
be removed as completely as possible. Allow the mixture to cool and filter. Treat the residue
with 5% sodium hydroxide solution until it becomes distinctly alkaline. Add about 0.5 g of
decolourising charcoal and warm to about 50°C for 5 minutes with stirring. Filter into 40 mL of
15% sulfuric acid. Filter the solid under suction, wash it thoroughly with cold water and dry it
on a steam bath. Record the yield.

Crystallise a portion of the crude product from glacial acetic acid and record the melting point
of the recrystallised product.

Literature melting point of p-nitro benzoic acid is 237-239°C.
Chemistry In Laboratory (H)-7
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m Diazo Coupling Reactions of Aromatic Amines

acid to form diazonium salt which. can couple
ted aromatic hydrocarbons. Diazonium .Cations
phenols requires weakly alkaline medium for
1y nucleophilic phenoxide ions. However for

ded to ensure dissolution of amines and

Aromatic primary amines react with nitrous
with phenols and amines or even highly activa
are weakly electrophilic in nature. Coupling with
the deprotonation of phenols to form more powerfu
coupling with amines, slightly acidic medium is recommen
absence of any competing nucleophile. '

471 'Preparation of methyl orange’

SO;Na SO;Na

(i) PhNMe,
* (ii) NaOH

SO;Na

(i) NaNO,
(ii) HCI, 10°C-15°C

NH, N;CI” N=N @- NMe,

Sodium sulfanilate Sodium diazobenzene
sulfonate salt

Sodium salt of methyl orange

1. 250 mL and 500 mL beaker
2. Anhydrous sodium carbonate . | 2. Thermometer
3. Sodium nitrite 3. Suction filtering apparatus with Buchner funnel
4, Conc. HCI

5. N,N-Dimethylaniline
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i

e

Bl Wt Chemicals required s : ‘Apparatus required
6. Glacial AcOH

| 7. Starch-KI paper

8. Sodium hydroxide

9. Ethanol

@ Procedure : Dissolve 7 g of sulfanilic acid dihydrate and 1.8 g of anhydrous sodium carbonate

in 70 mL of water in a 250 mL beaker. Cool the solution to 10-15°C. Dissolve 2.5 g of sodium
nitrite in 7 mL of water. Slowly add this aqueous solution of sodium nitrite to the cold solution
of sodium sulfanilate. Slowly pour the resulting mixture with stirring into a mixture of 7 mL
of conc. Hydrochloric acid and 40 g of crushed ice contained in a 500 mL beaker. Test with
starch-potassium iodide paper for the presence of free nitrous acid after 15 minutes. Fine
crystals of the sodium salt of diazotised sulfanilic acid separate soon. Add a solution of 4.2 mL
of N.Ndimethyl aniline in 2 mL of glacial acetic acid to the diazotised solution of the sodium
salt of sulfanilic acid with vigorous stirring. Allow the mixture to stand for 15 minutes. The
red coloured acid form of methyl orange gradually separates. Then add slowly with constant
stirring 25 mL of 20% sodium hydroxide solution. The reaction mixture becomes orange due to
separation of the sodium salt of methyl orange. Heat the solution with stirring almost to boiling .
‘when most of the methyl orange goes into the solution. Add 7 g of sodium chloride and warm
at 80-90°C until the salt dissolves completely. Cool the mixture in ice-water bath. Filter the -
precipitated methyl orange under suction, wash with a little cold, saturated solution of sodium .
chloride, drain well and dry on a steam bath. Record the yield. -

Crystallise a portion of the crude _prodﬁct from hot water and record the melting point of the
recrystallised product.

Melting point of methyl orange is not sharp and well defined as it is a salt.

m Calculation of the perceniage' of yield : If 1 mole ie. 327 g of sodium salt of methyl orange

(molecular weight of sodium salt of methyl orange = 209) is obtained from 1 mole ie.209 g
of sulfanilic acid dihydrate (molecular weight of sulfanilic acid = 209), yield of the reaction is
100%.

So, for 100% vyield [(327 * 7)/209] g of sodium salt of methyl orange should be obtained from
7 g of sulfanilic acid dihydrate. If the weight of sodium salt of methyl orange is w g, yield of the
reaction would be (100 x w)/ [(327 x 7)/209]%.

aterial | Molecular weight |~ Weighttaken () | gram-mole | Molar proportion
173 7 0.040
~1:08
121 403 (1=096g/mL) | 0033 ;

AN

"~ | Molecularwelght | Theoretical yield (g) | Yield obtained (g)

327 1095 w (say)

Yield of the reaction = (w/10.95) x 100 %
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48.1 Bromination of acetanilide 7 benzanilide

NHCOCH,/Ph NHCOCH,/Ph
KBr + KBrO, + HCl _ :
Troom temperature -
Br

1. Acetanilide / Benzanilide 1. 100 mLbeaker
2. Potassium bromide 2. 100 mL conical flask
3. Potassium bromate 3. Glass rod
4. Hydrochloric acid 4. Suction filtering apparatus with Buchner funnel
5. Glacial acetic acid
_ﬁ;REctiﬁed spirit

W Procedure : Dissolve 2 g of acetanilide or 2.8 g of benzanilide in 20 mL of glacial acetic acid in a
100 mL beaker by slight warming. Dissolve 1.0 g of potassium bromate and 3.5 g of potassium
bromide in 20 mL of water in a separate 100 mL conical flask by slight warming. Slowly add the
aqueous solution of potassium bromide and potassium bromate to the solution of acetanilide or
benzanilide with continuous stirring. Then add 8 mL of (1 : 1) HCI with stirring to this solution
and allow the 100 mL beakerto stand for 20 minutes at room temperature with occasional
stirring with a glass rod. Pour the contents of the beaker into 100 mL of cold water with stirring.
Filter the solid under suction, wash it with cold water (3 x 10 mL) or until the filtrate becomes
colourless, drain well, dry the solid on a steam bath and record the yield.
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Yield Of the TeactuuIl — (W/ 3.7/) ~ 1UU /o

Af027Synthesisy of 5- Ethoxycarhonyl -6-methyl-4- phenvl -3,4-dihydro-
~ 2-pyrimidone] Biginelli Reaction)

O Ph
90°Cih £
MeCOCH,COOEt + PhCHO + H,NCONH, —X<1h . ,J§
i. Eth;iac-etoa(.:t-etaté | 1. 50 mL R.B. flask
2. Benzaldehyde . 2. Water bath
3. Urea 3. Suction filtering apparatus with Buchner funnel

W Procedure : Heat a mixture of freshly distilled benzaldehyde (1.1 g), ethyl acetoacetate (1.3 g)
and urea (0.7 g) on a water bath at 90°C for one hour.in a 50 mL round bottom flask. With
progress of the reaction, a solid begins to deposit and after one hour the flask becomes filled
with the yellow solid. Wash the yellow solid with cold water (1 mL), Dry the solid on a
stgam bath and record the yield. Crystallise a portion of the crude product from rectified
spirit.and record the melting point of the recrystallised product. Literature melting point of
S-ethoxycarbonyl-6-methyl-4-phenyl-3, 4-dihydro-2-pyrimidone is 201-202°C.
Calculation of the percentage of yield : If 1 mole i.e. 130 g of ethyl acetoacetate (mol
weight of ethyl acetoacetate = 130) produces 1 mole i.c. 260 g of 5-ethoxycarbonyl- 6-1:111(:3:::;1_?
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w Selective Reduction

For a multifunctional organic compound selective transform
is often required for synthetic purpose. A particular reagent ma
groups. So a suitable reagent or proper reaction condition

ation at a specified functionality
y reduce more than one functional
is needed for the selectivity in

transformations. Two representative examples are cited here.

4.11.1 Selective reduction of m-dinitrobenzene

NO,

m-Dinitrobenzene

NH,

Ol 22 1
NO, NO,

m-Nitoaniline

T Chemicasrequred

1

. m-Dinitrobenzene

1. 100 mL conical flask l

2. Crystalline sodium sulphide (Na,S.9H;0) | 2. 250 mL beaker (two pieces)

3. Sulphur powder 3. Suction filtering apparatus with Buchner funnel ‘
4. Hydrochloric acid ‘
5. Ammonia solution J
6. Ice J

~ m Procedure : Prepare a clear solution of sodium polysulphide by warming a mixture of 9
g of Na,S.9H,0 and 25 g of finely powdered sulphur in 40 mL water in a 100 mL conical
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flask. Grind 5 g of m-dinitrobenzene into a powder as far as possible. Add 40 mL of wa?er
to the powdered m-dinitrobenzenein a 250 mL beaker and boil the mixture gently on a wire
gauge. Add the sodium polysulphide solution drop wise to the constantly boiling mixtlln'e of
m-dinitrobenzene in water during 30-35 minutes, swirling frequently. Boil the reaction mixture
for a further period of 20 mins with occasional shaking. Allow to cool the reaction mixture.
Add a little of crushed ice. Filter the mixture under suction and wash with a little cold water.
Transfer the residue into a beaker containing 30-35 mL of water and 10 mL of concentrated
hydrochloric acid and boil the mixture for 15 minutes to dissolve m-nitro aniline leaving any
unreacted sulphur and m-dinitrobenzene. Cool the mixture to room temperature, filter under
suction and wash the residue with little water. Basify the combined filtrate and wash with
liquor ammonia for complete precipitation of the product (m-nitro aniline). Filter the precipitate

under suction, wash thoroughly with cold water, drain well, dry on a steam bath and record the
yield.

Crystallise a portion of the crude product (m-nitroaniline) from boiling water and record the
melting point of the crystallised product. Literature melting point of m-nitroaniline is 114 °C.
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4.2.2 Preparation of dibenzalacetone A

PhCHO + MeCOMe + PhcHO —2%H. ph_cH=CHCOCH= CO—Ph
Benzaldehyde  Acetone Dibezalacetone

R P e N
1. 250 mL conical flask

1. Benzaldehyde

2. Thermometer

2. Acetone
3. Suction filtering apparatus with Buchner funnel

3. Sodium hydroxide
4. Ethanol

® Procedure : Prepare a solution of 5 g sodium hydroxide in 50 mL of water in a 250 mL conical
flask. Add 40 mL of absolute alcohol to this solution. Cool the conical flask in cold water so as
to maintain the temperature between 20-25°C. Mix 1.8 mL of acetone and 5 mL of benzaldehyde
in a test tube. Then add about one half of the mixture prepared in the test tube to the ethanolic
alkali solution kept in the 250 mL conical flask and stir vigorously for 10 minutes. Then add the
remaining portion of the mixture prepared in the test tube into the 250 mL conical flask and
continue shaking for an additional 30 minutes. Filter the solid under suction, wash it with cold
water (4 x 10 mL), drain well, dry the solid in air and record the yield.

Crystallise a portion of the crude product from rectified spirit and record i i
the recrystallised product. rd the melting point of
Literature melting point of dibenzalacetone is 112°C.
m Calculation of the percentage of yield : If 1 mole i.e. 58 g of acetone
1 .

= 58) gives 1 mole i.c. 234 g of dibenzalacetone, (molecular weig}(:?zfegli’]lar weight of acetone
yield of the reaction is 100%. Now 1.8 mL of acetone = (1.8 x (.8) ais1 2 enzalacetone = 234)
of acetone = 0.8 g/mL) €. 1.4 g of acetone (density
So for 100% yield [(234 x 1.44)/58] g of dibenzalacetone should
of acetone. If the weight of dibenzalacetone is w g yield of
(100 x w)/[(234 * 1.44)/58]%.
Or, If 2 moles i.e. 212 g of benzaldehyde (molecular weight of benza
dibenzalacetone, (molecular weight of dibenzalacetone = 234)’ yield :‘:‘i:yde =

: e
Now 5 mL of benzaldehyde = (5 * 1.04) g i.e. 5.2 g of benzaldehyq =
=1.04 g/mL) yde (dens

be obtained from 144 g
the reaction would be

106) gives 1 234 g of
tlon is 100%.

ity of benzaldehyde



4618’ ‘Estimation of Acetic Acid in Commercial Vinegar £ 0

| Principle :
Commercial vinegar contains 4-8% (V/V) acetic acid. Acetic acid can be estimated by titration

against a strong alkali like sodium hydroxide.
CH,;COOH + NaOH = CH;COONa + H,0

m Chemicals required :
@ Standard (N/20) oxalic acid solution : Weigh out accurately ~ 0.8 g (w) (exactly 0.7879 g) of
A.R oxalic acid, dissolve it in distilled water in a 250 ml volumetric flask and make up the

volume with distilled water upto the mark. Mix well to ensure homogeneity of the solution.
(@) (N/20) NaOH solution : Dissolve ~1 g of solid NaOH in 500 ml of distilled water.

(3) Phenolphthalein indicator : 0.5% in (1:1) ethanol.
@Sample commercial vinegar solution : Mix 75-80 ml of commercial vinegar in distilled

Water and dilute to one litre with distilled water.



@Eure :

Smndardlsah(-m of NaOH against standard oxalic acid solution : Pipette out 25 ml of
5tar.\dard oxalic acid solution in a 250 ml conical flask. Add 2-3 drops of phenolphthalein
ind:cato.r- Add Na?H solution from a burette until the z;ppearance of a faint pink colour-

@ Estimation of acetic acid : Dilute the supplied vinegar solution as directed. Pipette out 25 ml
of the dflu}ed .unknown vinegar solution in a 250 ml conical flask. Add 2-3 drops of pheno’
phthalein indicator. Add NaOH solution from a burette until the appearance of a faint pink

colour.

g gesults - _
0, gtandardisation of sodium hydroxide solution against standard oxalic acid solution

1 yli]vg-“' TR RN 5 ?.’.\:»'4.'.'."'5":' A DR B L R A s S B g BT AL W s, pan i N R LR IR AAE E ¥
m°‘,§,§3‘1§?§é@‘lﬂsi - Volume of NaOH (mf) | T Mean volume of NaOH(mi) (Vy) =
e M e SR b, T P T RO P el = ot o 5 'F;."'L'A’"W" i

25 a
____.—-—-'-

25 ) b (a+b+c)/3

Strength of oxalic acid solution = (w/0.7879) x (N/20)
So the strength of NaOH solution = §; = (25 x w)/ (V7 X 0.7879) x (N/20)

) Estimation of acetic acid in vinegar:
X P L SR 5&;‘"“ Ot i a2t = oS g A T AT P R L T g e A 4 Wi Ty g
DILITTE e 1.E§“SJ.:."- ¢ 2R A ' ¢ 22 ’:ﬁ I
e of vinegar (il | 11 Volume of NaOH (mh ) [/ M an volume of NaOH (mi) (Val © *
D x
25 y (x+y+z)/3
25 z

m Calculation :
1000 m! of (N) NaOH = 1000 ml of (N) acetic acid =260 g of acetic acid
S0V, ml of S,(N) NaOH = (60 x V; ¥ 5,)/1000 ¢ of acetic acid ‘
25 ml of vinegar solution contains (60 x V, % S,)/1000 g of acetic acid
501000 ml of vinegar solution contains (40 x 60 x V, % 51)/ 1000 g of acetic acid
= (40 x 60 x V, % 25w/ V, % 0.7879 % 20)/1000 g of acetic acid
=3.8076 x (wV>/ V,) g of acetic acid.
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'Gﬁ';Estimation of Saponification Value of Qi

m Principle : Saponification value of an oil/fat/ester is the number of milligrams of KOH needed
to completely saponify 1 g of oil/fat/ester. A weighed quantity of oil/ fat/ester is completely




18£ | Chemistry in Laboratory " o1 solution. The excess

Icoho
standard a
saponified by boiling with a measured cxccssigi - St

KOH is then back titrated against a standard I

OH + 3RCOOK

ROCO/\l/\OCOR + 3koH —= HO OH
OCOR n=568 of KOH

1000 ml of (N) HCI solution = 1000 ml of (N) KOH solquO 6 mg of KOH
So 1 ml of (N) HCI solution = 1 ml of (N) KOH solution = -
® Chemicals required :
Q@ Standard (N/20) oxalic acid soluliolnc; WC:B";:’;
R oxalic acid, diss it in distilled water
f\oﬁ:z:: :Ivit;*lcl;:;:iillli‘;l::zt:rlzplo the mark. Mix well to ensure
@ Coconut oil or mustard oil

N/2) alcoholic KOH solution : Dissolve ~ ;
®\(\ra{3 Dilute to 250 ml with ethanol. Then di:ute 10 ml of this so
volumetric flask to prepare ~ (N/20) KOH solution. o b

@® (N2) Hal solution}:Dil:l,ute 10-12 ml of Conc. HCI to 250 ml with dlstllleclilw;(;e;:lg:glﬂgme
10 ml of this solution to 100 ml in a 100 ml volumetric flask to prepare ~ (N/20) on.

K Procedure : ' _

(D Standardisation of KOH against standard oxalic acid solution : Pipette out 25 ml of
standard oxalic acid solution in a 250 ml conical flask. Add 2-3 drops of Rhenolphthalem
indicator. Add KOH solution from a burette until the appearance of a faint pink colour.

() Standardisation of HCI against standard KOH solution : Pipette out 25 ml of ~ (N/20) HCl
solution in a 250 ml conical flask. Add 2-3 drops of phenolphthalein indicator. Add KOH
solution from a burette until the appearance of a faint pink colour.

() Estimation of saponification value : Weigh out accurately ~ 2.0 g (w,;) of coconut or
mustard oil in a 250 ml conical flask fitted with an air condenser. Add 50 ml of standard
~ (N/2) alcoholic KOH solution to it. Reflux the resulting solution on a hot water bath till
the complete disappearance of the oily layer. Allow the mixture to cool to room temperature
and add 2-3 drops of phenolphthalein indicator to it. The solution turns pink. Titrate the

unreacted KOH by the standard (N/2) HCI solution till the disappearance of the pink colour
forming a colourless solution.

Perform a blank experiment under the same conditions using the same quantity of (50 ml) of

KOH without using the oil. Titrate the solution against standard (N/2) HCl solution using
phenolphthalein indicator up to a colourless end point.

B Results :

0.7879 ) of
~ 0.8 g (w) (exactly &

ac;ural“::z]umetric flask and make up the
250 m homogeneity of the solution,

i ini f distilled
H in minimum volume ?
ol > lution to 100 ml in a 100 m]

2 a
= b e
25 | ; Lo i
Strength of oxalic acid solution = (w /0.7879) (N/20) P

So the strength of KOH solution = (25 x w) / (Vg x 0.7879)(N /20)

Hence the exact strength of (~ N/2) KOH solution = §1=(25 x w)/(V, x 0 7879)(N/2)
. 1 :
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(@) Standardisation of HCl solution against standard KOH solution :

oY T o Lt 4 R R ST e B e s L S I 4 1 e o | IR TR o e
* olume of Hel(ml) | 7 |/ Voldme of KO (m) | | Mean Valdme ot KO () (V)
25 --;J R e T - S5 i
g
25
- y (x+y+z) / 3
z BRI

So the strength of HCl solution = [(25 x w)/(V; x 0.7879)(N/ 20)] x Vo/25

= [(V, x w)/(0.7879 x V;)}(N/20)
Hence the exact strength of (~ N/2) HCl solution = 5, = [(V, x w)/ (0.7879 X VIIN/2)
(3) Estimation of the saponification value :

(91| Volume of (N/2) KOH Soltion (ml) Talume of (V21 HCL(mh (V3)
50 d

e | —

e
(® Blank experiment :
O ] .'.-:'\'_“‘-;."Lh'f_"_'_-_A‘ﬂ.i N Irplirog e T TR T b T et 74 1 AR -—v.'h A TP R\ oD R ¥ - o .| 8- '.J‘_,;q‘_!'&‘;‘f":,.. =t
T Volume of (N/2) KOH Solution (m || ) Volumeof (V2IHT (miy (v

50 e

m Calculation:
- V,ml S, (N) HClis needed for 50 ml of S; (N) KOH.

V,ml S, (N) HCl is needed for back titration of S; (N) KOH after consumption by w; g of oil/

fat/ester.

Hence KOH consumed by w; g of oil/fat/ester = (V4-V3) ml of (V, x w/0.7879 X Vy)(N/2) HCL. -
= (V,-V3) ml of [(V2 * w)/(0.7879 x V;)I(N/2) KOH. :
= [(V4-Va) X Vo x 0]/ (2 x 0.7879 x V;) ml (N) KOH
= [56 % (V4-V3) X V2 X w]/(2 x 0.7879 x V;) mg of KOH

- [As 1 ml of (N) KOH = 56 mg of KOH].

Thus saponification value of the oil/fat/ester
= number of milligrams of KOH consumed by 1.0 g of oil/fat/ester

=56 x (V-Vy) X Vo X w/2 X w0y X 0.7879 % V3

I

m Alternative procedure :

(D) Standard (N/2) oxalic acid solution : Prepare a solution of (N/2) oxalic acid by dissolving
~8 g (W) (exactly 7.879 g) of oxalic acid in distilled water and making up to the mark in a

250 ml volumetric flask with distilled water.

() Estimation of saponification value : Weigh out accurately ~ 2.0 g (w,) of coconut or mustard
oil in a 250 m! conical flask fitted with an air condenser. Add 50 ml of (~ N/2) alcoholic
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® Calculation :
KOH consumed by w, g of oil/fat/ester = (V4-V3) ml of (w/7.879)(N/ 2) oxalic acid
= (V4-V3) ml of (w/7.879)(N/2) KOH.
[(Ve-V3) xw/(2x 7.879)] (N)KOH
=[56 x (V4-V3) x w]/ (2 x 7.879) mg of KOH

[As 1 ml of (N) KOH = 56 mg of KOH].

Thus saponification value of the oil/fat/ester = number of milligrams of KOH consumed by
1.0 g of oil/fat/ester = [56 x (Vi=V3) x w] /(2 x 7.879) /w, '

Saponification values of some oils/fats/esters ;

n

Dils sste
ml.l. ill
Mustard Oil Peanut O = =
Neem Oil Mango butier o
Olive Oil 184-196 Lanolin Of -
Palm Oil 190-205 Kokum by o T
Rapeseed Qil 175 Goat tallgyy =
Rice Bran Oil vy -, 185-195 Beef tallon i e 192
Soybean Oil - 180-200 Bt —— s i_




