Experiment No. 1  (Date JJ

2:To determine the concentration in terms of molarity of KMnO , by titrating it aganist standard

:)lllution of oxalic acid: - -

oy’ The Sub‘stances ‘av.alloblc in the stqtc of high purity are used to prepare standard solutions
by Jissolving @ leCd/dCflll}{C mass in definite volume of water. Oxalic acid is a primary standard
bstance. 1tS molar mass is 126 g/mol '

5; preparation of standard solution of oxalic acid

i\.{'olﬂf mass of oxalic acid (H,C,0,.2H,0) is 126 g/mol

For 1000 mL 1 M oxalic acid solution required mass is 126 g of oxalic acid -
o for 100 mL of 0.1 M oxalic acid the required mass is

Henc
126 x 100 x 0.1
=7 1000 x 1
= 1.26 g of oxalic acid « :
Apparatus: 100 mL standard flask, balance,'watch glass, bedker, glass rod, etc.

Chemicals: Oxalic acid, distilled water.

Procedure:

| Weigh accurately 1.26 g oxalic acid on watch glass.

‘5 Transfer the weighed oxalic acid to a beaker and wash the watch glass with distilled water and

ransfer washings to the beaker. Add little distilled water to dissolve it by stirring.

Transfer the solution of oxalic acid from beaker to 100 mL standard flask. Wash beaker twice

with water and transfer washings to the 100 mL standard flask. Dilute the solution up to the

mark on standard flask to make volume 100 mL. - A

B. Determination of molarity of KMnO, solution using standard solu

Apparatus: Burette, pipette, conical flask, burner, water bath, etc.

Chemicals: KMnO, solution, 0.1 M oxalic acid, dilute H,SO,. |
Procedure: _ o

I. Wash the burette, pipette and conical flask with water.

- 2 Rinse the burette with given KMnO, solution and the_:n
- nozzle and-avoid leakage if any. | o

3. Adjust the level of KMnO, solution in burette up to

it on a burette stand. ‘ :

4. Rinse the pipette with standard 0.1 M oxalic acid solution. )
5. Pipette out 10 mL of 0.1M oxalic acid solution and transfer into clean conical flask. Then add

one test tube dilute sulphuric acid. (The solution remains colourless) _
6. Heat the conical flask up to 60 to 70°C on wire gauze or water bath (as reaction at room

"
J.

tion of oxalic acid.

fill it. Rem(;ve air bubble from the

zero mark with upper meniscus and fix

temperature is very slow) .
Place the conical flask with hot solution on a white porcelain tile below the burette.

8 St_art adding KMnO, solution drop wise from burette in a conical flask with continuous

Stirring till light/faint pink colour is obtained in conical flask. Keep the flask constant

shaking in a circular manner. This is called swirling of solution. See that the colour does not

disappear even on vigorous shaking. This is end point of titration.

" Eote this reading as “Pilot reading’ (pilot rea_cling is always in whole number.)

N ng fill the burette again with KMnO, §qlutlon up to the zero mark with upper meniscus.

12 NOIt):((lit the above procedure and takc.e minimum three more correct burette readings.

3 b Own the constant burette r<.3ad1ngA s (x) mL(C.B.R))
om C.B.R. calculate the molarity of given KMnO, solution,

y £ . i J
5 P 5 o £ ¥
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. i i 2 .
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()bscrva(ions: KMNOG
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| soutioninaburete vy e 4GS ) gy ATl
5. Solution by a ptpt.ll1L y ol €. AT I
3. Solution in conical flask e R i :
. . e / o cai i
4. Indicato! (""'"""?__‘,f;.l...' ........... s +, "
e I? int b et ‘ | 3” SO 2 4 ot e
5. Endpo o . Ak MO, *‘5”29204 P Ces & i ’ Hl().
o, Chemical :quation : : |
Burette level Pilot reading | .
Final | o
. to
Initial ,
/ .......................
Difference mL | - 1 7

Calculation: From.above chemical equ.ativon
2KMnO, + SH,C,0, + 3H,S0, > K,SO, +2MnSO, + 8H,0 ¥ 10CO,
2 moles 5 moles ' : ‘ { |
2 x 158 g (316 g) = 1000 mL 5 M (molar mass of KMnO, = 158 g/mol)
- 1000 mL 5 M oxalic acid = 316 g of KMnO, |

. _ . 3_16x10><0.1
- |0mLQ.1Mox0110001d— T 1000 X5

=0.0632 g of KMnO,
- Hence ..... (x) C.B.R. mL of KMnO ,solution contains =0.0632 g of KMnO,
. 1000 mL of KMnO, contains = 0.0632 x 1000 «41
Hence molarity of KMnO, in th o ig 20632 x 10 . .
ty o k e solution is = 5— x 1000 S t
| F500 CBR X 153 pace for log cal_cili
| ‘Number log
04
9:5(x) CBR
T8 (KA NRY
Result: The molari
rit
y of KMnO4

teae
A L L TR s
LEXYY

solution js . 0* 042
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Select I‘/ | the most appropriate answer fro;ﬁ g,ve“ alt

S ernatives of i
ar mass of oxalic acid is each sub question.

1. The mo | .
a. 126 u “. 126 g/mol

. 12.6u ‘ d. 12,6 g/
To prepare 1 M solution of oxalic acid > gmel

_ & 126 g of oxalic acid dissolve in distilled
b. 12.6 g of oxalic acid dissolve in distilleq
c. 1.26 g of oxalic acid dissolve in distilleq
d. 0.126 g of oxalic acid dissolve in distille

water and diluted tol L
water and diluted to 1 L
water and diluted to 1 L

o , d water and diluted t
water of crystallization present in oxalic acid is/qre crell

< 3. ----------
: a.l b2 c.3 . d.s
4. Oxalic acid is used to prepare standard solution because it is a......
a. substance . primary standard substance -

¢. secondary starlldarc!.substance - d. tertiary standard substance
5. The quantity of oxalic acid required to prepare 0.1 M 100 mL standard solution of oxalic acid

is
a.126 g b.12.6g _c.1.26 d.0.126 g
([Short answer questions |
1. Calculate the molar mass of oxalic acid. (H=1, C = 12, O =16) o |
ALS.... mowmamor*tzcjoﬁ=sz))+dv_xz)+(qu) ..............
PO PP PP DIRUrSTOOPRNRRL SO SO0 s T, S Y A OOR: oY TA— et iiene s
T ™ A0 L S

. 2. Why heating is required in oxalic acid and potassium permanganate titration? )
 Ans. The. Solwhon 15 heated before ttwation because +his veaction

.............................................................................................................................................

...............................................................................................................

3. Why one test tube of dilute sulphuric acid is required in permanganate titration? .
Ans...To. pYevent. oxldation. o f.manganese 1o foxm. manganeic ..

............................................................................................
............................................................

.. tessssusecvemcacanasaiastseasa et itaetar sttt as b
"eresian - emessesessanssseansssner e
LR cssesssscsssessssamnne
. L R R R RN .

4.What is the oxidation state of carbon atom in oxalic acid after completion 0,[ redox titration?
. Ans..The oxidation stafc of ¢a "b”)“-fom'n""“'”"“Ch“”@f’& .........

...............
.................................................

.................................................................
------------------------------------------
..............................................

5. Why primary standard substances are used to make stan?ﬂl‘d solutions?
Ans. . P.r,{,mmj standard  substantes awe ted o fpwabion 4o

--------------

E... dedermvine. . umnknown, oNENIAION s

..........................................................................................

---------
-------------------------------------------------------------------------------------------------------
----------------------------------

----------
--------------
----------------------------------------------------------------------------
--------------------------------------------------

2/
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OhS(‘r\-(IﬁOHS: 1< n;( .................. !
| Gplution inda purett® "7 . | ........ il H, O, \
e inctte il Ml S
S Qolution by @ mpuﬂb 2 T oo 1
;' Golution in cnnicul flask -~ ,zh ................... _ le
4. Indicator € DLW e o EISH 4
s fadpont . JKMnO,* 10FeSO,(NHISS SO+ 10¢ K804y,
0. Chemical [:quation O (-NH4)2304}§1
Observation Table: ‘
f 4 g P -
‘ B . readinginmL. |
r"”'ﬁ/ pilot reading ,,,,.,,E‘l':fﬁtf_w———ﬂ 2
Burette leve 0 [ Il m
— A””v"”d"”// 2T - 76|
|:inul ....................... / ------ ::"
e o 2 ® 0.0 0.0 00 |7 - ()
Initial ' _7__{,_,_ =7 —
| T 3 T | o et . .
Difference | I B R |
e~

Calculation: From above chemical equation. |
2KMnO,* 10FeSO,(N H,),S0, * 8H,SO, — K SO, + 2MnSO, + 5Fe,(SO,),+ 10(NH 3150,

2moles 10 moles L s ¥
2 x 158 = 10 moles of mohr’s salt (molar mass of KMnO, = 158 g)

- 1000 mL 10M Mohr’s salt = 316 gof KMnO, -

. i : ‘_ 316 x 10 x 0.1
. 10 mL 0.IM Mohr’s salt = 1000 x 10

=0.0316 g of KMnO,

1000 mL of KMnO, contains ___0.0316 x 1000

H : " | . & oo Space for l0g calet
ence molarity .of KMnO, in the solution js=  0.03 16 x 1000 : :
. (x) CBR x 158

' 0.2

Number

= 2500 CBR

PUN——
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Select‘[‘/ ] the most appropriate answer from given alternatives of each sub question

|. The indicator used in Redox titration is-----
a. phenolphthalein

b. methyl org
¢. methylene blue yl orange

| ~~d. potassium permanganate
2. Select the titrant used in redox titralmn

a. oxalic acid - b.FAS R ¢. KMnO, d. H,S0,

3. The oxidation statc of Mn in KMnO, in ILdOX titration before titration is +7, the oxidation state
of Mn after completion of titration is----- .

\,/‘(] +2 b, +3 , c. +4 d +7

4. The oxidation state of Iron in Mohr’s salt is +2, the oxidation state of Iron after completlon of
titration 18-----

a.tl b. +2 ' L—C. +3 d. +4
5. The role of Mn*" ion during oxidation-reduction titration of KMnO, by oxalic acid is-----
_-a. catalyst 'b: reductant c. oxidant d. reactant

1. What specific name is glven to the permangunate tltratlons" -

.....................................................................................................................................................
.............................................................................................................................................................

3 Why heating is not requlred in F.AS. and potassnum parmanganute titration?
Ans. Becawde redction, yeele l&. \/é’xj ________ even al . T50.59 head:

....................................................................................................................................

f S e TOAMINEI

........................................................................................
......................................................................

....................................

......................................................................................
....................................................................

..........................................................
................................................................

.......................
..........................................................

& . u-,..-.-.»---.-.-,...-.....u--.--.-.--.....-............_..,...‘.__,.__ .
ettt ] S 4. o=, e R R E R LR
e fteserisscanerrrssersonrs vesracnnenrs .

. 5. Calculate the amount of F.A.S. required to prepare M/20 standard solutlon of FA.S..
AnS..... Wog.. 51 andard: golution. . of.. £.A6..MeaNs. 903 . sol et

e 1mrﬂ§_ﬁ

Scanned with CamScanner



|

* Chemical Kinetics
gThery: Chemical kinetics is the study of the rates of the chemil reactions and the factors which

affect these rates.
f:Ratc of reaction: Rate of reaction can be measured in terms of either decrease in concentration

'of any one of the reactants or increase in concentration of any one of the products per unit time.

Factors which affect the rate of the reaction are concentration, temperature and catalyst.

Sodium thiosulphate reacts with hydrochloric acid and produces a colloidal solution of

‘:sulpllllll which makes the solution translucent. The reaction occurs as follows :

Na,S,0,(aq) + 2HCl(aq) — 2NaCl(aq) + H,0(/) + SO,(g) + S(s)¥

5Ionic form of the above reaction is written as :

5,0, (aq) + 2H"(aq) —— H,0() + SO,(g) + S

The property of the colloidal solution of sulphur to make the solution translucent is used
to study the rate of precipitation of sulphur. The rate of precipitation of sulphur increases with
increase in the concentration of the reacting species or with increase in the temperature of the
system. With increase in the concentration of reactants, the number of molecular collisions per unit
time between the reacting species increases and consequently, the chances of product formation
increase. This result increase in the rate of precipitation of sulphur. Similarly, on increasing the

 temperature, the kinetic energy of the reacting species increases. So the number of effective
 collisions that result in the formation of products increase leading to a faster rate of reaction.

;::”D-atef X JJ

Aim: To study the effect of concentration on the rate of&reactioﬁﬁéfw‘eénvsadiﬁm thlivo”sﬁiﬁhaté and
hydrochloric acid. A

Theory: Law of mass action states that rate of a chemical reaction is directly proportional to the

product of active masses (molar concentrations) of reactants. The rate of reaction between sodium
thiosulphate and hydrochloric acid depends on the concentration of reactants. As the concentration
of reactants increses, the rate of reaction also increases. The balanced chemical reaction is,

Na,8,0,(aq) + 2HCl(aq) —> S(s)! +NaCl(aq) +SO,(g) + H,00)

Sulphur formed during the reaction is insoluble and forms milky non transparent opaque
colloidal solution. The time required to produce enough sulphur, so that cross mark on the paper

- kept below the conical flask can not be seen, when observed from top and hence rate of reaction be
| ‘calculated. |

Apparatus: Burette (50 mL), conical flask (250 mL), stop watch, plane paper with cross mark,
measuring cylinder (10 mL), etc. <

. Chemicals: 0.1 M Ng,$,0,, 1 M HCI, distilled water.

Diagram:

Conical flask T

B

' ‘/ Na,S,0,+HCl -
Paper

\/ St/ G\ |

1/

e

Concentrationof Na,$;0;
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ith water and label themasA, B, C, D, : !
‘ g

procedure: -
250 mL), Wa$ 1 ]

1,0.l MNa,8,0;inth Pegy
29,3 1N the ﬂasks.A’* -

1. Take four conical flasks (

2 Using 50 mL burette take exactly 20, “
D respectively: ‘ : i
isti k
3. Usinganother SOmL purctte add 28, 18 qﬂd g distilled Waler to flasks A, Band C req o
ition of distilled water in flask D) h\'{u
{ M HCI to the ﬂaskAcO'm' i

(There is no add

4. With the help of 10 mL me
mL 0.1 M Na,S,0, and 28 1
5. Shake and keep the conical flask on @ paper having

through reaction mixtufe from top of the conical flask.
st become invisible stop the stop watch immegq, l
f e y

r, add 2 mL |
er. Start the stop watch immediate iy

cross mark and view the ¢
083

asuring eylinde oy, il
Mg

1L distilled wat

6. When the cross mark on the paper ju
record the time required in seconds. ,

7. Repeat the experiment by adding 2 mL 1| M HCIto flasks B, C and D, simultane =
using stop watch record the time required, when cross mark on the paper justol:lsly. o
e

invisible. (Use same paper having cross mark for flasks B, C and D)

Observation Table:

Graph- PlOt a - 4
) graph of 1/t agai :
Result: against concentration of sodjum th

iosulphate.

RUT II0

Rate of reactidn (1) i !
/t)lS dlYC’C“" : OJ
S0 0verennne rq ]
o RIIRSENIONAl to conc. of Mas o
s BC T s .....252%

fasssasss asas Ea8] RaRar 7S hd BERTERERY

T
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jven glternatives of each gy}, 3
Que

" m g1y
)pl‘“l"'iuw wer fro d | M HCI docs NOT depe W, \
0.1 M Na;22™3 b. conccntration nds Op W —— T

petwe en
d. catalyst
i

L ect |~"
.‘“(‘I(‘. ) .6 .I'CGC lon
i hydrochloric acid solution to prody |
b, transparent solution of Suie L

_ pressure |
& P " solutio” ‘; ‘
. ur : -
ulph . white prCCIpltate of Na(] r

of the reactions whctn ‘tycnag;i(;z ]mL of IM gy

3, Thetim® pequiret A f concentrd 10 AM Na,8 0 O‘h‘\ ______________

\ p.Cand D contd! . decreases 3 gl
d. first increases and then de “

cl-eu ............

%

of reaction between 0.1y
. Nq]S

Q ...........
b

..............

1
aight lin¢ with ceeeeees ' -
F. increasing slope
d. decreasing slope intersecti |

..........
.........

.........

........

1. Define rate of reaction. o
4 '__v_rcc((.'hoY) | :

Ans...‘.l.'he...m.s.....fé. 5
wnt’cm“ldk?‘»P\ﬂ“ .

v

L

soen
L
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Ans.. Physicel 2T
e e
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{hc effec

Aim: To study ! - temperatu \
drochk,n'c acid. ical reaction dcpcr?ds L.lpor.] P re. As the tem RN
hy! rate ol ¢ chemit to increasc in kinetic energy of the molec per%‘}!. i

aanry: THE v anees due ) i : i
Theory: qetion !hcncuSt«_‘:“‘n_cuscq the number of effective collisiong betWee:'meiN? »
- ‘ S
| flask(250 mL), stop watch, plane Ty |
Wi &

‘Onica 4 H pqper
o purettes (50 '“L)’l;c ripod stand, measuring ¢y linder (10 mL), g4,

o alre (L
or (360°C), WIS 9 M HC, distilled water

Kinetic encrgd
.-\ppumtu
thermomet

Chemicals: 0.1 M N028203, 1

Conical flask

Diagram:

Na,S,0,+HCI "
Paper with

LEELES cross mark @
A ) ™
xr, Wire

-
s r e,

Procedure: ‘ : : S
1. Cleanthe conical flask and take 50 mL 0.1 M Na,S O, solution. Record its i S
using thermometer (t °C). Keep the conical flask on paper with cross mark tmh—-—

2. Add2mL of IMHCl to the concial flask, and start stop watch immedidtely Shukew;:—

record the time required for the colloidal sulphur fo i . ¥
vision of cross mark. : P ormed during the reqctiop ol

3. In another conical flask take 50 mL 0
| JOMN
temperature of solution by 10 °’C[(t + 10) °C] 3

!

¥

r

,5,0, solution and heqt it 1 incry

€p 1t on paper with =
shake we Per with cross mark and ml
o well, start the stopwatch Record the time 0dd 2 mL of | ME( soh_;:
' me invisib]e. required when cross mark on the papet
- Repeat the proce \ : ' 2
Observation Tap]e. e at (t420), (++30) and (t+40) °C and record the time as before 2
. 2 ) eas 5 =
Xolume of0.IM Ng,$,0,50 m[, i o =
y ") . bt
olume of 1 HCl addeqd » mL | “

ailire “\

--------
nnnnnnnnnnnnnnn
llll
LX)

rereay L] AN "
Trereiaaay,, teyy '
"ree,

“
........
.

................ B
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Experiment No. 7

Aim: To determine enthalpy of dissolution of copper sulphaté'(CuSO4.5H20)' in water at royo;;n
temperaturc.

~ (Date: /7 J}

/i
#

Theory: Heat of solution is the change in enthalpy when one mole of a substance is dissolved in
a large amount of solvent so that further dilution does not change the enthalpy. Generally for 1
mole of solute 400 moles of solvent is recommended. Heat of solution is due to ionization or some
hydrate formation. Dissolution may be exothermic or endothermic process.

Reaction: CuSO,.5H,0(s) + H,0()) —> CuSO, (aq) ; AH =+ 11.7 kJ/mol

Apparatus: Polythene bottle, cork having two holes,two 100 mL beakers, measuring cylinder.
Chemicals: Copper sulphate and distilled water.

Diagram:

Rubber cork
« Thermometer
E «—1 Stirrer
[ - «— Polythene bottle
‘___ Hydrated copper sulphate
Chini Y Ennil (CuSO,SH,O + water)
iz'_ DLk - -

Procedure:

Take 25mL water in a polythene bottle.

Fit cork on polythene bottle, insert stirrer and thermometer in two holes of the cork.

Record the initial temperature of water (t,°C). ’ :

Add 7 g of powdered copper sulphate (CuSO,.5H,0) to the polythene bottle.

Stir the solution to dissolve the copper sulphate completely.

. 6. Record the final temperature, when substance just dissolves (t,°C).

. Note :

.~ i. Specific heat capacity of commonly used PET type of polythene bottle can be approximated to
1J/g°C =1000 J/kg °C. = 0.25 cal/g °C

11 If the bottle is thin walled, its mass can be neglected if mass of water inside if is more than 100g.

. lii. If a heavy bottle of different material is used, we need to know and use its water equivalent.

@D

=R S e
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SRS

1 | Mass ofCuSO SHOtaken “__.‘

2 Volmmoi water o e

3 | Mass of soluuon

-4 | Initial temperature water

i e, i e A . s e e -

5 |Final temperature of the solution

6 |Change in teniperhtutfé i

7| pecific heat copcty ofwat

Calculation: Heat absorbed for dissolutioniof 0.5 g of CuSO, Since dilute sm‘
Q=mS At density of solution js I
Q=25.5x4.184J/g °C x 05 At - Hence 25.5 mL =255 1
Q=53:34¢ ) G, s —5
Molar mass of CuSO, SH,0 is 249 g/mol | .
Moles of CuSO, dissolved = 58 of CuSO,

Molar mass of CuSO ' 1
05
249 )
= 2x10° |
£3-34¢ e ol
..... (Q) is the heat absorbed when 2 x 102 mg] of CuS
us0, isdissolveq
The enthalpy of solution of CuSO -SH,0 is therefore ’
g 53.3.4.§Q) | Space_ for log calculation

2x10° , ~ %f‘_log/

3
AH =,,,26:346 %16 o

AH =% 28" 34¢ kJ/mol

---------------------------------------

Result: » ;
The enthalpy of dissolution of given copper sulphate is

........................................................
--------
......
.....

R R R R
cevsevns .
s )
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elect [V'] the most appropri .
[ _ Ppropriate answe from given alternatives of each sub
: ch sub question.

in one mole ig called.....
b. first ionization enthal

. The removal of one electron from each atom
a. enthalpy

c. second ionization enthalpy Py
. d. ‘ .
. Mathematically the enthalpy is represented be;ccc(::)(::ic(g? tivity
GXAESTZIE—HI b.H=U+py
¢ R \U d. AH = AU +p AV
. The amount of copper sulphate used in dissolution is
4. The dissolution of copper sulphate is...... . 19

a. exothermic reaction |
+ +b. endothermic reactio
n

c. reversible reaction d. irreversible reaction

(: Short answer questions

' » )
1. What is enthalpy? , - .
Ans..Total_héak (ontent of any sysiem Is called enthalp

2. What is enthalpy of the solution? SR
Ans.The. enthalpy change in a pvocess in wWhich ehe mole of substanc

...........................................................................................................

..................................................................................

- 4. Why is enthalpy of solution for some substantes negative while for others it is positive?
" Ans.. Fo¥. Sore weacHons  heaf releases so enthalpy. 1S Negative

............................................ R e e R R R L KLY AR R Cesssssssteseesne

Jwhile.. Fox. orher. veactims... heat. absorbs. 30 enthalpy. change
B POS I Y s e e R R
5. Why is copper sulphate taken in powdered form? .
Ans. Rate of zeachHon depends on size of Parhcals . ..
L T0. Intrease. vate coppex. sulphate taken in. powdered Fovm . ..
,‘
E o _ _
. | Remark and sign of teACHEI: ..ot
| T SO TURLP: TGRSR JOPRL PRS0 OETRINE PO MRS

csnvee
essesscsccaneed
s YRRV RERALELRELLL LA 90000000000060900900 00008000 aS002000800900000000000000eR0008 2
$0essesvnsrrercssvanscsnnss

s
%
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Experiment No.8 ~ (Daw: /7 j);

im: To determine the enthalpy of salisati . : '
o py of neutralisation of strong acid 0.5M HCl and strong base 0.5M

heory: Enthalpy of neutralisation is an enthalpy change, when one mole of H* ions of an acid

S completc.:ly neutralised by one mole of OH ions of a base to form one mole of water. Heat of

eutralisation of any strong acid and strong base is almost constant, AH = -57.3 kJ It. is due to
° . . . ~ . ’ * '

ompléte dissociation of strong acid and strong base.

» eaction:{NaOl-l(uq) + HCl(aq) —— NaCl(aq) + H,O()); AH =-57.3 kJ

In case of weak acid and strong base the enthalpy of neutralisation is less than that
f strong acid and strong base as some heat is utilised for complete ionisation of weak acid.

ppamtus: Polythene bottle, cork with two holes, two beakers, thermometer (1/ 10°), measuring
ylinder. ete. ' |

hemicals: 0.5 M HCl and 0.5 M NaOH.

iagram:

Rubber cork

< Thermometer

«—1 Stirrer
j

«— Polythene bottle

1z af 35— HCLand NaOH Solution

_ Procedure: .

1. Take 50 mL 0.5 M HCl in a clean and dry polythene bottle.

Record its initial temperature (t,°C).

Wash the thermometer with water and gently wipe with filter paper.
Take 50 mL 0.5 M NaOH in a clean and dry beaker.

Record its initial temperature (t,°C).

Add NaOH solution to the polythene bottle, shake well.

Record the constant maximum temperature of the mixture (t,’C)

- Note : \ .
i Specific heat capacity of commonly used PET type of polythene bottle can be approximat dto
1J/g °C = 1000 J/kg °C. = 0.25 cal/g °C

" ii. Ifthe bottle is thin walled, its mass can be neglected if mass of water inside it is more th :
' iii, If a heavy bottle of different material is used, we need to known and use its water €a*!

SO AR W

an 1009
valeﬂt-
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Observation Table:

£0.5 M NaOH

i

| Initial temperature 0

Mass of solution = Total volume of solution

| (HC1 + NaOH)

| Final temperature of mixture

1 [l temperature of 0SMECL |

| Average temperature of both solutions -} -

-------

| Rise in temperature

Specifc hea capaciy of wate

Calculation:

------

S 12552 J. . ’

At

1000 mL 0.5 M HCI contain 0.5 mol of HC|

50 mL 0.5 M HCl will contain 0.025 mol of HC]

1265-2

Enthalpy of nutralisation is therefore

---------------------------------------

AH =
Result:-

---------------------------------------

The Enthalpy of neutralisation of strong acid H() and ¢
ron

(Negative sign is because reaction is exothermic in pq ture) 9 base NaOg -

(Q) heat evolved when 0.025 mol of HC

.l Neutralised =

i Space for log calculation

log

Number

50-209
paa—1q /) 1

- S
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Select [] the most appropriate answer from given alternatives of each sub question

115 hcgfzggstlar;agizg ut11‘1eot absorbs heat from thg surrounding is said to be ............ and has ............
a. exothermic, positive . . . .
c. endgthénnic, negqtivc v 2 :ﬁ:tc::i:::’:;i::xe
2 Thé fqllo‘\?/mg apparatus is used to determine the enthalpy of neutralisation of a given salt
22t WISCOIGIES - b. calorimeter
¢c. potentiometer -~ d. hygrometer
3. The pH of soil can be controlled through
. neutralisation b. acidic oxides
c. neutral oxides - d. basic oxides
4. When an acid is (H") added to alkali (OH') product is '
a. hydroxide . “b. water
c. salt - d.H, gas
r ;
. — A
1. What is the enthalpy of neutralisation of a strong acid dnd' a strong base ?
Ane The_enthalpy change. @hen | mole of acid fs compietely
o pDewtzalised. b .....;...mcfl.c...o'.{...bq&.e.....to.d.i.V.é.....'..mélf..?.f....kiq..@ ...........

2. Write the following statement as True/false

1. An exothermic reaction is characterized by the positive value of AH F

2. Heat is evolved when an exothermic reaéti_on occurs . o

3.An endothemﬁc redction is characterized by the positive value of AH ol

4. The reaction vessel becomes hot when an endothermic reaction occurs .. J....
3. Define enthalpy of neutralisation. |
Ans. Enthalpy_¢han e when one mole of HTioms of an adid
. i5..completel! ....n.euhqiféed.;....b.\.\;..'..m).e.;.mp.J.c...nﬁ..Q.H.f...[.Q.ns....of..b.qx.e

vo Form one mole of wakey is called enthalpy of nedtrl sation

4. Why the enthalpy of neutralisation
of peuirelizaran s alwiys constant far ot -;‘a'r?

of a strong acid with strong base is always the same?

------------

T e R S TR R UYERY R AR ERRANY EEA LR AR

...............................

belee Bocadie. . c.‘:t.!.f.....f}.'!.;f.ﬂé}.;{ ...........

-------------------------------------

..................

-----------------------------------------------

-----------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------
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Aim: To determine heat of displacement (enthalpy change) of ‘Cu’ from CuSO, solution by
zinc dust.

Theory: The elements having lower values of standard potential can displace another element
from its solution having higher value of standard potential. The enthalpy change that occurs,
when one mole of a substance is completely displaced from its aqueous solution is called enthalpy
of displacement. Zinc dissolve in the copper sulphate solution by liberating heat and copper gets
precipitated. ‘ ‘ . L

Reaction: CuSO, (aq) + Zn(s) — ZnSO,(aq) + Cu(s)¥; AH = -217.5 kJmol

Apparatus: Polythene bottle, cork with two holes, beakers, thermometer (1/'1 O"),' measuring
cylinder, etc. -

Chemicals: Zinc dust, 0.2 M copper sulphate solution..

Diagram:

Rubber cork
‘ Thermometer
«—1 Stirrer | |
«— Polythene bottle
-2 cuso, solution
Caio il and Zndust
A
Coignt

Procedure: _ _
1. Take 25mL 0.2 M copper sulphate solution in a clean and dry polythene bottle.
2. Record its initial temperature (t,°C).
3. Take 1 g of zinc dust (powder), add it to the CuSO, solution in polythene bottle and shake

well. ,
4. Record the maximum (final) temperature of the solution (t2°C).

Note : .
i. The shaking of the solution till the blue colour of the CuSO, solution becomes colourless and
copper metal gets deposited. :
ii. Specific heat capacity of commonly used PET type of polythene bottle i)
ca to
1 J/g °C = 1000 J/kg °C. = 0.25 cal/g °C nbe oppmmméted
iii. If the bottle is thin walled, it i o '
e i ed, its mass can be neglected if mass of water inside it is more ﬂ?""
iv. If a heavy bottle of different material is used, we need to known and use ité /Wat'e'x'; Qili‘idwt

=3

Scanned with CamScanner



Ol)SCl‘VGtiOM/’_——V-\

s - 25

1 | Mass of 0.2 M CuSO, solution e /ﬂ——\g

2 | Mass of zinc metal ///*/’"’/"—_ \9\
utiOH ] : » tl "f:S-::gC

4 | Initial temperature of CuSO, sol

Final temperature of mixture

5
6 | Rise in temperature. ,_

Calculation:
Heat evolved in displacement reaction is‘given by 3

Q=mSAt

IQOO mL 0.2 M CuSO, solution contain 0.2.mol of 'Cy'
25 mL 0.2 M CuSO, solution contain : o

2 25x0.2 4 3
B 1000
= 5 x 10° mol of 'Cu'
"f!.‘f."(%))‘is the heat evolved, when 5 x 10 Mol of Qo . e
Therefore enthalpy of displacemént is" Cu' s displaceqd it
bmber | log
AH =..... Qs?ﬁg"“’ ...... . J/mol
Al = =.282:28 ....Kmol
Result: .
The enthalpy of displacement of 'Cu' from copper s"'Phate %

zi
B¢ dust opp _ 292799

s exothermic in nature)
| 2 gme

(Negative sign is because reaction i

..............................
-----------------------------------------------------------
LK)
ea,
teu,
ey

........................................................................................
e
..
Se
.
.
.~
e
.
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Select [V] the most appropriate answer from given alternatives of each sub question.
1. The number of water molecules present in hydrated CuSO , is/are

o b.2
. 3 —d. 5
2. The metal used for connection of railway tracks after a particular distance
4. Zn : b. Al
als d. Fe
* 3, A thermodynamic state function is a quantity
a. used to determine heat changes L-b. whose value is independent of path

c. used to determine pressure volume work d. whose value depends on temperature only
4. The enthalpies of all elements in their standard state are

a. unity - ' +—b. zero
c.<0O d. different for each element

( ‘Short answer questions |

1. Why does Zinc displace copper from CuSO, solution?

4. Write balanced chemical équation, when Iron filings are we kept in blue coloured
solution of copper sulphate. | :




B PrwerimentNod) (b ]

- Aim: To determme the enthalpy change durmg the mter GCUOH (hydrogen bond Eonnatlonx)%ge’t\::zn
. acetone and chloroform.

. Theory: Intermolecular hydrogen bonding is formed, when acetone is mixed with chloroform. The
' process is exothermic and heat is evolved due to formation of intermolecular hydrogen bonding.

H3C \ /Cl H,C\

) Cl
C=0+H-C-Cl—s c 5.8 cta
H,C Cl H,C’ T \q
intermolecular
hydrogen bonding

Apparatus: Polythene bottle, cork with two holes, stirrer, beakers, thermometer (1/10°),
measuring cylinder, etc.

Chemicals: Acetone, chloroform.

Diagram:

Rubber cork

— Thermometer

+«— Stirrer
«— Polythene bottle

---------- -J-r-#21— Acetone and chloroform mixture

. Procedure:

" 1. Take 25mL of acetone in dry polythene bottle.
2. Record its initial temperature (t,°C).
3. Take 25 mL of chloroform in a dry beaker.
4. Record its initial temperature (t,°C).
5. Add chloroform from beaker to the polythene bottle containing acetone stu- the mxxture
6. Record maximum (final) temperature of mixture (t,°C).
Note :

i. Specific heat capacity of commonly used PET type of polythene bottle can be approxunated to
1 J/g °C = 1000 J/kg °C. = 0.25 cal/g °C

ii. Ifthe bottle is thin walled, its mass can be neglected if mass of water inside it is mie j 009
iii. If a heavy bottle of different material is used, we need to known and use ltS ' j
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acetone

IR

A

Initial temperature of
2 | Initial temperature of chloroform-

i

sl FIVRIVERE. e

i

3 | Mean tempetaturc acetone @

i S R e

-."-—‘—f_""‘ y
4 | Maximum temperature of mixture

Rise in temperature

Calculation:

_ (25mL x S, x.d, +25mL x5, d,).At

Enthalpy change (AH)

_ (25mL x 0.96 x 1.499 + 25mL * 2.18 % 0.78) 3.t
— (35.98 +42.5) <13 At |
78.48 x 13, .At=(2)
= 1020-24%
= (2) x 4.184
- ....4.268. 68 .
....................... ] Space for log calculoi
.26
..... “4°268 Number | 18-

Result:

Enthalpy chan ‘

) ge due to form

acetone is mixed with 25 mL :fu:l:ll of inter
orofor

molecular h |
_ ydro
m=,, 4:26Q gen bonds when 25 mL of

SR NN 14 |
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Select [/] the most appropriate answer fr(;m q s

iven alternatives of each sub question.
1. The intermolecular hydrogen bondi

ng present in between which atoms of chloroform and
aceotone : \

a. ‘H: of acetone and :CE’ of chloroform . of acctone and ‘H’ of chloroform
“c. O of acetone and *H” of chloroform d.*O’ of acetone and ‘CI’ of chloroform

. The enthalpy (':hongc due to formation of intermoleculqr hydrogen bonding between chloroform
~ and acetone is ' \ :

~a. exothermic reaction
c. reversible reaction
3. The heat of formation of substance are

b. endothermic reaction
d. irreversible reaction

Q. positive or negative

¢. always positive

‘4. A reaction in which heat in given off to the surrou
a. exothermic reaction

€. reversible reaction

v—b. always negative

d. always zero

ndings is said to be

b. endothermic reaction
d. irreversible reaction

"‘Tl. What is intermolecular hydrogen bonding? , . Co
| Ans...A_hydyogen bond present between +wo like or unlire

R R R R R T TR T T D X T R Ty AT S “ee
L)

..o.melecules. 15 Called Infermelecular h\ydfp.am....hond.irﬁ

.-52, How does chloroform reacts with acetone in the presence of potassium hydroxide?

(8]
Ans _________ cH —'Cl""CH‘ =T ’C/CJ ........... FETVIRR CHB ............. 6‘_61.. ......... tf .................
............ ..... 3 .............. \3+H ..... ‘C' ................. \C, — O"'--'H—C:C., ...........................
C’ ...................... Cg/ .................... FEORoe =3 NUSIUTUUOURURRURO
3. Write molecular formula of chloroform and acetone.
Ans.........ChloTefosm —3 cHCla ... e glhe e s assan s s snto s
.................. Acetome. 2 CHmC m CHa e

......................................................................
........................................

$dsacermsnsecsvsocscessrrrernnrsrnbasssssld EXE RN R R R R R R R R P R R R IR R AN
g2 ees aeses .

.s ves .
. enes

............. Exotheymic 7 eachon) .

................................................ R L R N Y
............. Vemsdssssasssesessnnee

..........................................................................................
......................
..................................

A Remark and sign Of te(ICher: ..... qnsnesadenssnsssiya secescense AR o-l'volu- |
2 - g cenasasasses

iiégg%*;

=t

% e
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: : ) - mnorganic prepartions ﬁ ) T, J ‘
o A ate:
i - Experiment No. 11 ' J
Aim: To prepare a pure sample of Ferrous Ammonium Sulphate (Mohr’s salt).
Theory: Mohr’s salt is one of the important laboratory reagent and used as a reducing agent.
Chemically Mohr’s salt is Ferrous Ammonium Sulphate (F.A.S.), an example of ‘double salt’:

It is prepared by dissolving an equimolar mixture of hydrated ferrous sulphate (FeSO,.7H,0)

. and ammonium sulphate [(N1,) SO, ] in acidified water. Mohr’s salt [FeSOA.(NHA)ZSO4.6HZO]
crystallize as faint green coloured solid.

Chemical Equation: FeSO,.7H,0 +(NH,),SO, — FeS0,.(NH,),S0,.6H,0 + H,O
(278) (132) (392)

Apparatus: China dish, beakers, funnel, glass rod, tripod stand, wire gauze, pair of tongs etc.

Chemicals: Ammonium sulphate, ferrous sulphate, dilute sulphuric acid, etc.

Diagram:
' <+— Hot solution P ‘
_1 bl&%——— Glassrod hy A
ilt
NSRS Evaporating
... Dish
<+——— Funnel 7 - Wire guaze
Tripod stand
— Clear
filtrate
(o) Filtration W, (b) Heating the solution (c) Monoclinic
Procedure:

1. Weigh accurately 3.5 g ferrous sulphate and 1.5 g ammonium sulphate and transfer into
100 mL beaker. Add about 2-3 mL of dilute sulphuric acid to prevent hydrolysis of ferrous
sulphate. b s § 8 Ats ' :

2. In another 100 mL beaker boil about 20 mL of distilled water. Now add the boiling water to
the contents of first beaker. Stir with a glass rod until the salts are completely dissolved.

3. Filter the hot solution to remove undissolved impurities and transfer the solution (filtrate)
to a china dish. Heat the solution to concentrate up to the point of crystallization and cool it

naturally to get good yield.
4. Filter the crystals to separate the mother liquor.

5. Wash the crystals with alcohol and dry it. The shape of Mohr’s salt crystals is monoclinic.

Observations and Result:

1. Yield of ferrous ammonium sulphate crystals = ..... b g

2. Colour of ferrous ammonium sulphate crystal is = .'.!‘8.’.)“.1}..8 veer)
3. Shape of ferrous ammonium sulphate crystals = octahedval

-----------------------------------
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ypropriate ant
Select [V] the most approl - Mohr’s salt i
. aeanaratio
i .+ 1 used in preparatit ‘
1. The mmc;rall(z?lld u | . £0HG U C‘I
N (11111 111 SO d. conc. nlsod
vC. ( I, U :L 1 )
2. Molar mass of Mohr's salt 18 e I 5, 142 g/mol d3s ;
a. 392 g/mol b. 278 g/mo e
e : X s CI'YS
3. The shape of ferrous ammonium sulphate ety ; - agonl & cii
a. monoclinic v . ocluhcdral. I~ crystals * F Mohr’s salt; the process
s atrati Cr1reate Jeads to formation 0
4. Concentration of filtrate lcads
involved is known @as ... o ‘ -
- lv: ~rvstallization b. fractional cnystalhzatlon
o S d. evaporation :

c. purification _ ‘ : fons slowl
5. The cooling of concentrated soluuobn of ]“ft\ls]l [:?ncgvgg);ia]s y

a. to get good colour . to get shinl

c.to get good yield . d. to get minimum crystals -

1. Why the concentrated solution should n [

Ans..Be causesmﬂamoun%of*emwnwfllafsog&4e547°yed
2. What is crystalization point? | . R
Anmnmpdtwhfhs“démbeﬁmhfmwwﬂim .........
amlxmeoFéo”dPﬂvhfsandSom*whs ...............................................
3. Why dil. H,SO, is added during pl:eparation of Mohr’s salt? '
Ans....:ro...pxe.y.e.n.t..hgqx.eus.ié.;..'.n....c.m.q.e.eu.s...ée!.sr.z‘igm..,..thf..ﬁ‘ﬂf.‘.:.ﬂar??.:, ...................
ssaddedduﬂngfref’ammh°Fmoh1sdai‘f ..................

....................................
.........................
...........................................................................................

...............................
-----------------------
.....
.........................................................................
. teesasseasesnasasasssasnest

800800 s000 RPN TP PEssIPeseINreNIIeRIOERIIRIPEIRIIRY IS ceanasasenettt
very PP eI NI NN Is SN I EIeIeTETIIITITRTITeTINIIIrIINIEITNseRENINRERRRROORRRRRS
. .

.........................
.............
-------------
--------------
----------------------------------------------
-----------------------
---------------------
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, Aim: To préparc a puf

¢ sample of potash KZ_SO4.A12(S '
- and hydr,ated aluminum sulphq,

ash alum (d double salt) are Obtﬂine,dw

¢ mixture of potasst

Theory: An equimola
(e, octahedral crystals of pot

dissolved in acidified wa

Chemical Reaction:
.ISHZO + ()HZO —_—r KZS N

K80, + AL(SO,),
Potassium Aluminium. potash alum
sulphate sulphate

lass rod, tripod stand, wire gauze, etc.

s: Beakers, funnel, China dish, g
[phate, dilute sulphuric acid.

Apparatu
Chemicals: Potassium sulphate, Aluminum su

Diagram: —
/E «— Hot solution ;
l'| .
Filter paper Evaporating
: » dish
«——— Funnel Wire -
guaze
- Clear |
i filtrate
(a) Filtration : - ‘
| (b) Heating the solution (c) Octahedral
Procedure: =

1. Weigh accuratel ' g ‘
. y 1.0gofpot
into 100 mL beaker. gofpotassium sulphate an

Take 20 mL distilled w i
- : ater in another b . .
salts with constant stirrin eaker, boil it and :
g. add to first beake ini

r containing bot

Add 2 i :
I_fmilkr;L of q:lute sglphunc acid and heat the _.
5. Place theeslsl.st’lld persists filter the solution in g ’le_ment ®
. china ish on a wire china dish
s B gauze ov .
stirring till point of crystallisation is re::}:hg tripod stand and heat th _
ed. e solution with consto!

d4.0g alumi
4.0galuminum sulphate. Transfer it togethe

g 1o

r about five minutes.

Observation and Result;

1. Colour of potash

alum crystals = ¢
2. Shape of potash alum cr;);m‘;l:: °'°u?
3. Yield of potash alum crystqls =

we
een
'''''''
.

Y
.
""""""
e
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Select [V'] the most appropriate answer from given alternatives of each sub question.

1. Water of crystallization present in aluminum sulphate are ...............
va. 24 b. 18 c. 6 A
2. Shape of potash alum crystal is ...............
a. moloclinic vb. octahedral

c. cubic d. hexagonal
3. Potash alum is ...,

R G S

.a. double salt b. coordination complex
¢. 3D complex compound d. inorganic base

Dilute sulphuric acid is added during preparation of potash alum to
v~a. prevent hydrolysis of aluminum sulphate
b. prevent hydrolysis of potassium sulphate
¢. prevent oxidation of potassium sulphate
d. dissolve both the salts K, SO, and AI(SO,),.
The process occurs when crystals of potash alum is heated?
a. burns the crystals - b. the crystal melts
<. looses the water of crystallization d. no change occurs in crystal

s

tn

g ns
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| Identlficatlon.of functional group
Experlment No. 18 (Date: 7 1 J)

. . To determine the functional gro : ;
Aim: T group of the given .
: organic compound

.v: Organic chemistry is the s "
Theory: O19 w5 basis y! “‘_L h‘llldy of hydrocarbons and its derivatives. Organi d
are classified on the basis of their functional groups - rgane compotit®

i oup: An atom or gr 3
Functional Grot group of atoms bond i i rm
enrecant | . s bonded together in a unique m
o compound and represent its properties is called ﬁmctionﬂxl group e manerso seto>

The physical and chemical pr : .

oper \ - : .
e different. So identificati 1‘ 9]’“1.103 of compound containing different functional
groups @ ' ' ihication of functional group for an unknown organic compound is
based on physical and chemical propertics.

Apparatus: Test tube, test tube holder, test tube stand. etc

Note : Only om.: cm.npound should be given for identification of only one functional group in
pmctical examination.

Test ©~ | ' Observation - Inference -
1. Test for Carboxylic Su.bstance soluble ~ with | Carboxylic group » O
: iﬁid group l;::k effervescence of CO, present (C\OH)
3 + 109 .
% SubsFance 0% NaHCO, "o brisk effervescence of | Carboxylic group absent
solution. ~ |
; CO, gas '
2. Test for Phenolic group Violet/green/blue/red | Phenolic  (Ar-OH)  group
SR (any one) colouration present
SubstalnI(::eC+ llml_e water + 7\, Violet/green/blue/red | Phenolic group absent
neutral FeCl;solution (any one) colouration v
RO forAldehyde " Pink colour appears Aldehyde (C 4’O) p—
group (liquid) , : present “H
Substance + 2-3 mL Schiff’s No pink colouration Aldehyde group absent
reagent shake well ' .
OR

?ubstance + Tollen’s reagent Silver mirror is formed on Aldeh ( O)
: : yde grou 4
heat/warm ‘ inner side of the test tube present P C\H

Silver mirror is not formed | Aldehyde group absent

e = Red colour _ :
4-.Test for Ketonic group Ketonic group (:C =0 )
. (liquid) : e . group present.
< Substance + few drops I _ e T
, of NaOH + few drops of _ No red colour " | Ketonic group absent.
sodium nitroprusside solution ' :
| Ng[FecN)NO] ] : ,/'J

&

Scanned with CamScanner



5. Testfor Amino group|

Substance + conc. HCI in test
tube -1 and shake to dissolve.
Cool under tap water, add
excess of NaNO,.

In another test tube - 11, take
B-naphthol in NaOH

Add cold solution from test
tube -1 into B-naphthol in
NaOH from test tube -11.

-

6. Test for Unsaturation/ |
Hydrocarbons (solid)

If all the above tests
(from 1 to 5) are negative

T L

Orange red dye stuff is
formed

No oran‘g'c’rﬂc'(ﬂlyc stuff

SN U

No specific test or
functional group then

e
Amino . (’N:H ar
resent. , oy

p
Amino group absent

'\

Unsaturated hydrocarbop
is present [Unsaturation

(c=c)or(-C=C

solution (1%)

and the substance is water
 immiscible or insoluble present]

LT OR n

Alkaline KMnO, Test 7 * Decolourisation - Unsatulfation presgnt ]
(Bayer’s Test) (pink colour disappears)
Organic substance + little I
water + dil. alkaline KMnO, o
No decolourisation Saturation present

“[Alkaline KMnO, (1%): Dissolve 1 g of KMnO, (solid) in 100 ml of distilled water. Now add |

10 g of anhydrous Na,CO,. Shake to dissolve and stopper the bottle]
7. Test for alcoholic Black stains on AGNO, Alcoholic (R-OH) group
- group (liquid) . paper present
Substance + 2-3 crystals of No black stains on AGNO, Alcoholic group absent
 K,Cr,0,+dil. H,SO,; Boil paper |
" and hold AgNO, paper near '
mouth of test tube
(Alcohols having sweet smell
and they are miscible in
| - water)
OR =
= | _
Substance + a very small effervescence of H, gas Alooholic (R.0H) g r;l;;,/

piece of sodium metal

present

No effervescence of H, gas

Alcoholic group absent

Result: The given organic compound contains following functional "y
- > p.

o

R

_ Structure of functional group

...................................
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Test

xyhc acld group .

e L R

1@ Carbo

Res

PRy [

e X .
Ll. Test for Carboxylic acid@
Sl—l’b;;“ce +10% NaHCO; solution,

L - —

E@Phenolic group

Compound No.2
\
Observation

Containg followmg func

[ =coolf g Youps ig

CESG

_Inference

i:l veqLp ) é

tional group. -

Structure of functlonal group

L Rl
....................................... ooy

_ Inference

I\'C) b"”.. )‘._ £ !'i’i’!ﬁ‘:‘“fﬁ'f‘,

g " 2
[§) 3 e P

Wi

C‘cwb A% yﬁ:r ,j Muf,z
Absen}

Violet caloura.

nce + little water + neutral FeC : L
SUbSFG 13 L1on Fl T #llls RYOLANIL
solution 3, ,

Pheno iz //‘)ru*,i—g)

Result: The given organic compound no.2 contains following functional group.

Name Of the functl On (ll e

fure of functional group

--------------------------------------------

| F)Ton

~ Compound No.3

Inference

1. Test for Carboxyv;/ ¢ acld‘ group

Mo effervances

oF €0y

Cm};\u«w P e 5}1;1:;.;3
dbsend

Substance + 10% NaHCO solutlon

2. Test for Phenolic group|

Substance + little water + neutral FeCl
solution

No € alagiradt Y g)

Phenslic group
qbasent

[3. Test for Aldehyde group (hquld)

Substance + 2-3 mL Schiff’s reagent/
Tollen’s-reagent and heat

appeary

Al dc‘*‘hjﬁ € 57 Yaups

pPresent

Result: The given organic compound no.3 contains following functional group.

Name of tli'e‘ ‘fuucubiidl‘fgiréuu;

~“Structure of fuuctional group

---------------------

gy

Compound No.4

'-!‘

~ Observation

lnference

ol €@y

No eéffervance s

absen

ra;b:qu)ft qufa

Substance + 10% NaHCO solutlon
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o —T1
R ,._,,.,,.-:——-
2. Test for Phenolic grpu_[ﬂ i
T it atral FeC
Substance + little water + neutral \ e

solution

- Test for Aldehyde grovp (iquid)|

éuhsidncé 4 2-3 mb Schifl’s reagent/
Tollen's reagent um_l h_m,],l, i

[dcTestTor Kstonie group (1) |
§lh<tdnu + few drops of NaOH +
fow drops of sodium nitroprusside soln

Result: The g
Name of the functional gro

ta
iven organic compound no.4 con

B

t")f‘,' { 1}”31!5; ot ’

S ry
Atdehyde

f:) '\.
absent 0“1*

A

\
| B

brad q:!",* o PP ‘
ALY
Pyes T Y

ins following I'uncm

"~ Structure of functional group -

— 1
uﬂ‘&‘}a‘\

Compound No.5

- T o Tl RN ‘-‘.*":I.:_
st L s

T Observation'

- Inference

!}: Test for Carboxylic acid ‘g‘pﬁupl
Substance + 10% NaHCO, §01ution.

No effervances

E. Test for Phenolic groug]

A 6 colouration

3. Test for Aldehyde group (liquid)

Tollen’s reagent and heat

Substance + little water + neutral FeCl3 sqln

Substance + 2-3 mL Schiff’s reagent/

Ne colour ethian

4-Test for Keloni group (Iguid)

Substance + few drops of NaOH +
drops of sodium nitroprusside soln

No tolousaHm

few

5. Test for Amino group.

B-naphthol in NaOH

Substance  +
conc. HCI and shake to dissolve. Cool

under tap water, add excess of NuNOz. +

prdnge yed dye
STHE Form

\

ArniHe .:_'mmé-)

Jrowp preseni

Result: The given organic compound no.5 contains following functional group.

_ Name of the funetional grou

..........................................
.

M’\“’;&
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gctions involved :

T ost FOT Carboxylic group

COOH + NaHCO,; — RCOONq + HO+
y, Test for Phenolic group Co,T
- jcH, oH + FeCl, —> (CH,0), Fe (Violet colour)
| [mp note: 1. 0-, m-, P- eresol and resoreinol gives violet or b .

2. ﬁ-llaphthol gives green colouration, 3. . nf ue colouration.

Test for aldehydie qmup aphthol gives pink colouration.
CH, CHO + 2Ag(NH,),OH —25.

CH COOH+2A ‘L+
Tollen’s reagent g +4NH, + H,0

Silver mirror

Tollen’s reagent : “Take 1 ml AgNO, + 2-3 ml NaOH . s
i ill brown precipitate ust dlssolves ~>f0rms brown precipitate. Add NH,

Chemical equation for Schiff’s reagent

+ + I'II
NH,SO,HCI # NH,SO,C-R Cl

) ol T
N\ ;
3K H, OH @ @ OH
"R-C-0,SHN"~ HSO,-C-R
' CHH ‘ H

. . : . i’ % . 7 4 . Ty . x5 ¥
-Schiff’s reagent colourless = ' Pink or'mangenta colour

4. Test for Ketonic group At
With sodium nitroprusside -

CH,COCH, + OH' > CH,COCH, + H O |
CH,COCH, + [Fe(CN);, NO]2 _— [Fe(CN) NO. CH COCH ]3‘ Red colouration

5. Test for Amino group vitol o 8

NaNO
CHN+C1 +HO
i. CHNH, +conc HCl—————> N NCH

OH
.—N@ NCl “ y Cool +HCl |
R Orange red dye _

6. Test for a]cohohc group ’ | g
2ROH +2Na —2 » 2R ONa + H i

= al aroup detection.
Organic sunstance fo e given for functional group COEE il

Carboxylic acids: Acetic acid, ofcalic acid, . |Phenols: B-naphthol, resorcinol, phenol

| benzoic acid.

Ketone : Acetone, ethylmethyl ketone.

Aldehyde : Benzaldehyde, formaldehyde
Primary amines : p-toluidine, p—mtroamlmc,

Unsaturated hydrocarbons : Naphthalene,
butadiene, cinnamic acid

aniline -
e ——

| Alcohols : ethyl alcohol. e
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R N
©on alternatives of each sub ,
om given q"estlon_

Select [v] the most appropriate answer fr
1. The ﬁlnCtiOI(l;]l group present i\n Methanal 1§ ....... /O ol N/H
a, - c{H b. €=0 .- Coop \
2. 1dentify the functional group of primary amine
\*:f*"" a. -NH, b. - N % C. /N -H d I\”‘I3

3. The distinguishing test between alcohol and phenol 1s -
a. bicarbonate test wb. neutral FeCl, test

¢. sodium nitroprusside test d. tollen’s reagent
4. Primary amines on treatment with excess of NaNO,, concentrated HCI and B-naphthoy i

alkaline medium gives.......
a. green colour »“b, orange colour

¢. violet colour d. red colour

3. Acetaldehyde when heated with ammonical silver nitrate solution gives .......
a. red ppt - b. silver mirror C. red colour .' d. grey mirror

6
ses.. it nd) cak 5. +hat sie Janlc con o
..... oHnsaturatien. ez 6 <. ox. € gc’_’_co Poundron};fjound
5. Write a chemical reaction for Tollen’s reagent test.\vi.t'h“e“t'l;(',.,‘l'(-l-l- ----- S, Sy
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. No Dm
( ‘ Experiment No. 19 [~
N ¢ form and detection Of the:.
Study of carbohydrates, fats, oils and proteins in pure ey pr“e,

in the given food stuffs. ‘ fats and oils in the ive
o o ‘ates, proteins or lats
Aim: To detect the presence of carbohydrates, pre tug

: : v g icd to the body for its nop
Theory: Food is q necessary material which must be suppli mq] ang Drop

functioning. The essential constituents of food are:

; e i s 5. Vitamins 6,
I. Carbohydrates 2. Proteins 3. Lipids (fats and oils) 4. Minerals 5. V 6. Wate, ete.

st tube, test tube stand. test tube holder, glass rod, water bath, etc,

. Jdiat! i ine solution
g's solution (A and B), Benedict's solution, lodi (IZC), cong, By,

Apparatus: Te
Chemicals: Fehlin ) . .
10% NaOH. 1° CuS0, solution, chloroform, benzene, 1% Ninhydrin solution et
1. Carbohydrates: | ' .
Carbohydrates are polyhydroxy aldchydes or polyhydroxy keto'neS, their derivatjye, ang
substances which yield them on hydrolysis. The carbohydrates which can reducc'ﬂ: Tollen’y fegge
or Fehlings solution qre called reducing sugars. For example glucose. Sucrose is q non Tedugy,
sugar. Some other examples of carbohydrates are starch, cellulose, maltose etc. '
2. Proteins: ‘ . .

Proteins qre complex, polymeric, nitrogenous organic compounds having high molecy]qr Mo
on hydrolysis give a-aming acids having peptide/amide linkage  CO-NH }- i their molecyly,
Known as Peptide linkage. Proteins play vital role in living organism. For example h_eamoglobin
present in blood, casejn in milk, albumin jn €gg.

3. Fats and oils:

Foods Stuffs Required:

For Carbehydrates: Glucose powder, wheat-flour, rice, biscﬁits, fruits, potato, starch etc.
- For Proteins : Milk, egg albumip (white) etc.
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« - ' Test

. ——d 0
Solubility: Substance + Water M‘.l",’}f’j\’ntlon | Inference

e ERMERY
]

{

S ——
R o

gl
] 'ir'chling Test: Little xubslnmu N -

’ N
T

3

mL l<clhhng sollulmn ‘Aand ‘B, | Browyy op (arbohydvale T«
Jeat the test tube on a water A
LL—’I*—~ U — i Vl’f]!'} i Present
genedict’s Test: Little substanee | —————
+ add 2 mL Benediet's reagent
Heat gently.

“ : ]*hc gi\'o‘\ ".néo%! . 93--.8.?.}:{5‘5:.. ..... .

ssosssnnnnnf00d Stuff contains carboh
/ . ydrates
| Food stuff for protein (Perform any two tests)

~ Test

Tk “l‘()l?‘servatlpti | Inference

 Biuret Test: Substance + 10%
NaOH + few drops of 1% CuSO, | _
solution, shake well ;

Xanthoprotic Test: Substance +| =
few drops of conc. HNO,. Shake et
a little and leave undisturbed for | -
some time

Nir{hydrin Test: Substance + _
3 | NaOH solution + few drop.of s DTy —
Ninhydrin reagent. Heat.

Result: The given.......... reessnsssrssnsssssssnsusnsnssssssrens

BeNolt: i
Solubility:
1 a. Substance + Water

b. Substance + chloroform
Spot Test: Puta drop of substance | ., ioni pie
on filter paper ST L

Acrolein Test: Substance *+ few
3 | crystals of potassium bisulphate.

Tmmfscible 1N HO o1l Is present

—

ol s preseut

T

| Heat , t

Result: The given uoo;oo-.oopooo-uuQc!’rlnnuunfunouuu“""

food stuff contains fats or oils.
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o alternatives of each sub Westiy
jve '

 from g
opriatC answer f
Select [V the most approl | :
! n 2
j oils are ===~ | b, diesters of glycerol and fatty gig
1. Fatsanco™ atty acids tty acids
o, tricsters ol‘glyccrol and fatly d. glycol and fatty
| atty acids ' tions
c g nd B o [uble in qcidic or alkaline solu
h e bt solu . :
3 utiasa are insoluble 10 water but 80 ¢ proteins d. car boh}’dmtes
B a. futs ~b. OilS
3. Proteins contain === linkage. _ c. pol yprop}'lene d. polystyrene
_a.polypeptide b. polyester e S
4. Glucose powder when heated with Fehling SOUHOR e e i
‘ : re :
.red ppt ¢-9 3 |
a. blue ppt . e

ans..ORFiCAllY_ackive polyl dyoxy_aldehyde ov polyhydrory
.............. ke%ones ave ca led cavbohydvates.. e

ieessesssesaesesansesesstritesEsssss ettt ttitianan,,,,
...................................... A

2. Write the name of chemical test, when protein in food stuff is treated with concentrated
HNO, a '

..........................................................................................................................

..................................................................................

............................................................
.........................
..............
..................
.............

............................

-auboiante. ceptaining protein Is tveated with [o-

803 T dTORE OF 17 CUSO, solybior o o th. 107, NaoH.
L ¢ +RIANeN..on shakine g ives sluish

5. Write an important difference between oils anqg fats, VT
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the most appropriate answey fmn:m q

ot | .on does NOT gives positive tegt Wwith

ol an .
el B0 gy iSO andeons, i s
noisten oxalic acid is taken bety y +. 80, !

11 : : een the fi :
Whe! wing anion ingers e 1 .
) ence of following » 1Usmells like vinegar, indicates the

(€S b. nitrat
P . sulphate utrate ¢ acetate

canaty yellow ppt. of ammonium l)l\OSI)I\Oll\Q]ybth ¢ ind d. nitrite
| dicates

) B 2.
- ed 2807 e pop .
oIl of rotton €ggs of a substance with di). 4 SO, indi d.NO,
i SOXZ‘ b. SO42- o, Szz 4 cates the presénce of
‘ e e d.C0,

given alteppq(;
: nati
dil. H § Ves of each sy question.

5 Sm

write the formula of the compound forme

......................................

.................
....................................
.............................................................

mixture in the confirmatory test of sulphide ion. - =
. Sodlum pentacyanonitosy) Ferrate (I ) sulphide Na [ FeCcN J

.....................................................
.......................................................................................................

3. Write the names of anion detected with the help of dil. H,SO,.

- cor  (carbonaie Ton) Noz'r (Nikdte fon) 52_(5ulph7cle jon)

..........................................................................................................................................

.............. 60 L SYPHIEE T
4, Write the names of anion detected with the help of conc. H,SO,. .

ws.cl.Cehlovide))  Bx (bmomide).., T2 TedIde).
............. Nos. (nitrake) | t30007.( At IO

5. What is lime water and what happens on passing CO, gas through it?

s, Lime waler 1S solution of.@e!.C..'i..'—.t.m...hy.q!rqe?.‘!és..F.Q...&?S#T..ﬁ?b‘fh

.............
...........................................................

....... 15.alkaline and tUINS milky. on Passing. (0 §as Fheokgh k.

.............................

............................................................

..............................................

.................................................

black,

..........................................................................
........

------
nnnnnnnn

--------------------------------------------------------------------

--------------------------------

---------------------------------------------
...............................
---------------
---------------------------
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qalys® two

.atll *

U {
W gina”? te

given'in

organic mixtyre,
Paper ete,

pes, test tube holder, test e stand, il
s LHtCr

sfs:

T
e Inference
white ey A &

;™

: h”"rc‘llﬁt ﬂ): '
o - may be damk
(0 T —__|ay pyesent

Amorphous

fl —~ 2 ~
B3 , 8" may be present

.\\“““‘

o for Acidic radicals (Test tube must be dry for following tests)
Tes
D[’) c-

B

Test' il | Inference -

s

7

e olourless ‘ 1~ L
Heatinqi““d"-" test tube:- ¢ ss odourlesd €0y, €3

LRl quantity of the mixture na | gas may be pyeseud
b a;??lryqtest wube and heat it strongly | ! | .
| clean @ v

N
‘*/// colatt)ess fees Amf‘i-h ceﬁ’"maj be

! X . Take a small h
3. Action of dil. HZSO{" e badsle effevianes af pres ent
‘ qu(mm)' of mixture + dilute H,50, £y B ‘ o

Take a small C"‘”’“‘*”"’“ 5‘35 hGV_fm ¢l maj be
- 10 c :

1 Action of conc. H,SO, pungent sirel) present
quantity of mixture + conc. H,SO, : | |
. .

| e
4. Action of Cu foils and conc. HSO, . NO [D‘QUWJ f"g t

Mixture + Cu filings and conc. H,SO, heat s
it strongly i — ol ¢ 1 may ke
S.Action of MnO, and conc. H,SO, o blue (Fhroud Papel  pyesent

akd X SR

Mixture + MnO2 powder + conc. sto4

— T el |so s b
L Test for sulphate Gon + Ne whiie B "
Mixture + dil, HCI, boil the solutio | e

M/// = 1" jl\ d b?“-"’.'é.

L Test for phosphate s of

Xture + oil + exces - L""""'——_'_—'ll—e_d—J
gy, conc. HNO, b on 20 mL quantity of disti il
um molybdate solut! — e is disso olution is obtained. Use

C Pre
Water .
°Tn a beaker, stir with glos

for further tests of acidic 1@

. S): Mix - tyre. Clear
Paration of original solutlgg ff,) dis)solve the mixtu
§T 4

dicals-
937 _
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Acidic Radicals) ele |
i an il

D. Wet Tests for Anion (Acidi€ 07— = ——=7"77
N IALEE {
1.0.S. +AgNO, TELE H
-—‘——v—-"”"_——-‘—w‘-- N -WV‘:V - . , ’|‘- ) ' Y . ]l r()ll"
If white ppt obtained in above test, perfort
s et e e = “‘h"; i " .-A y . 1 ] H , ]
Distinction between CT. Bi and I ¢ ¢ hint
0.S. +dil. H,SO, (lillncidic) 1 chloroform |y 10
+ CL water (fresh) in eXCCSS, shnkg
\'igor\;llsl\' and obscrve the colour of
chloroform layer carcfully. 7 —
O |
s [RE AN
2. 0.8, + Ba(NQ,), solution N B

308, + dil. acetic acid + (Freshly | g pp]

prepared) FeSO, solution

lation |
4.0.8. + diphenyl amine + conc. H,80, No PP
3. 0.8. + FeCl, solution No PP

6. 0.S. = dil. acetic acid + CaCl, No PRE

No ppt

.0.S. + dil. H.SO, + 2-3 drops of KMnO,

“

E. Confirmatory tests for Acidic Radicals ,

1. C.T. for first detected acidic radical .
Test | Observation Inference
1. 5.6, 4 2-3 d10PSs oF phenolphy pINK cololr col canflim
iaien Indicatoy ' . 3
2. o,0, 4+ dil.He) Fffervances of €8 | cp” Q‘um—”"m
. " ‘
-
2. C.T. for second detected acidic radical ...........
Test | Observation " Inference
. Do, 4 Lead aredade ' % o
| ¢ Nhile ppty ¢ contiym
2. Du5. 4 TING, + unt.%sm
dnd heal 4 ytf“om.sh §reen ifg‘ul ¢)’ mﬂw

Result @

The given inorganic mixture i :
e gen e flo. 1 contains following two anions (Acidic radicals)
.{ (Nanse of ariog) eaylonabe
ii) .oc.‘u..n (;“\(lll“c O ”‘ni(;_“) ¢ 0:"95:‘1 ‘.‘ e

------
..........
........
.......
--------
.........................
....................
..............

49404000090 0000000c00r00t0000r0000rara,s Tt tsinaaag,, srmane
oo
. reu tSegen et
teve Saah o
< “evenens

............
---------
------
........
teee
.............
-----------
.........
.............
...............................
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' Analyse two acidic (anion) tadicqly guor
n
Al ol Test tubes, test tube holder tost

| preliminary tests:
\

;//”TE;;

Colot Whife — . Inference
&l 80! cq2-

ﬁ\ ) ’ f;' i ‘Q P m('l':l b(z
L Pyesery|

Nature A 1 AN 1o P\\
1 A /NWG‘UI\AHWS cotman
% 5 may ke praay
£ Dy Tests for Acidic radicals (Test type must be dry for fof

. v 0

wing tests) -
— —_ Qbservqtionsv- : 5l Inference
{.Heating In a dr)f test tube:_-. ' to IQU«”PS?J odouried co" » > 21—
Take a small quantity of the mixture in g 2, 24

clean and dry test tube_ and heat it strongly a s ma y be jpre ;e;,_,\[”

2. Action of dil. H,80,: Take asmall . |¢@lautless gad wity
quantlty of mixture + dilute HZSO 4 bais k f?’ﬁ"@}'* Vet h cay et
- ) “,\- {;}‘ P . 2 1

w’ n")dj be

." . 2 o
[Fresent

3. Action of conc. H,SO, : Take a small o o %
quantity of mixture + conc. H,SO, = : ==

4. Action of Cu foils and conc. H,SO,. |

Mixture + Cu filings and conc. H,SO,, heat| == A -
it strongly ’ .

5. Action of MnO, and conc. H,;S0, 4"
Mixture + MnO, powder + conc. H,SO,

: Lo “ 4 2~ '
L Test for sulphate . Wihite ppt 1hsely- 50(, Y‘:‘)QJ be
Mixture + il HCI, boil the solution  ble iy eancic]) fores ent
BGC12 solution , :

2. Test for phosphate | e
Xture + conc. HNO, boil + excess of

\qm‘no&molybdate solution -

PR , , ——
5 Preparation of original solution (0-S) Mixture is dissolved in 20 mL quantity of distille
‘ of origi _

i ion i ained. Use this
Water i q beaker, stir with glass rod t0 dissolve the mixture. Clear solution 1s gbt

- for further tests of acidic radicals.
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L
(/:)r: W\m

G rPL B Bredie
\J 0. WP N [ § e c“’
vy HNYR ~ A ¥ 9
A e s PR, .
— form following j distinction test
sty pl‘r P T
W aer (fTeS o :
4 ‘ l. Y ~\'C th v o
10 yrously and olNiflllv it ——\“\
i =k LM N l . PR g B
\.\{h,mﬁmn layet ‘m? P /‘__——\
\ A B
— T paNO), WO
2 QN n -
- . N - e g n .\Sh‘ H ] _
g+ dil, acetic acid + (Freshiy :
pr\‘pm\ Oy - 5 )
308t diphenyl amine + cone. H,5Y, - . e |
5.0.8. + FeCl, solution .
6. 0.5. + dil. acetic acid + CaCl, A Wi
. - 2 fKMnO o ' —
= 0.+ dil. H,80, +2-3 drops © 4

E. Confirmatory tests for Acidic Radi‘c'als

1. C.T. for first detected acidic radical .ccceeseenee
0.s. +2-3 dvops o pink coloty (cﬁbconﬂ’md
. phenc| porhalein indicatay

| =fleyvances at (6 conftrml
s Dus. 4 diliHe| |etleyvances af o) (% ;

PUTYN |ime wadey milk
2. C.T. for second detected acidic radical ............

_ Inferenee |

e

L

i ) w{;"-‘:’ ‘,‘ f : Qp W_n.‘ S b N A A -
.05t Lead deefale  whide pps soluble i 504 confimel|
Selution __|ammonium dcedade | A
2. 0.5« 4 [Bacl. . 2% o Ely
a Whije pr) of aasa Q‘@f cr)nhrmeJ
Result ; 1 i
The given j ‘
) (l:}(){g_unic mixture no.2 contging following two anions (Acidic radicals)
senegons (Namie of anioy aE
i) 58,2 ")

e (Name g5 anion)

1
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'

N given i '
hven inorganie Mixture,

'\‘0)"‘(‘“ ’n]"‘(l‘(\(‘ ; ﬂul.ﬂ‘i\‘ﬂ

»

/’71".'{

e pe |y esad

7 vse o acidic (anion) s
/7, Analys ) radieq|g qua|
' T W W ' l‘l(“. A \]
jil g o Testtubes, test (ulye vely .
aroty v Lests: Molder, g Wbe g y y
W ‘““unm.\ ade stand, filey "
et e Paper e(e,
,_‘,rf—". L : : 1 l : o
Qo e [ference
. ——— h),!x! l,(,.,
" | Al — e by
Nttt AMOY 3 oy g od
D Pl R -
P q /o
-~ L‘\—

pry Tests for Acidic radicals (Test e must
“‘ v v

be dry for following tests)

Test:

s b« Sl
Py

(, Heating in a dry test tube:-
T'akc a small quantity of the mixture in q

Jlean and dry test tube and heat it strongly

~ Inference

Re (‘l cl if'; h }.n"mun ﬁfg
HU¥Ns mois) 5 ateh
Papey orange yellnw

By may be

present

3, Action of dil. H,SO,: Take a small
quantity of mixture + dilute H,SO,

€oloUy|ess gad with
smell of yolen, eq g5

52 “may be
present

3. Action of conc. H.SO, : Take a small
quantity of mixture + conc. H,SO,

Yy ellawish byown d(iﬁ
having pungeunt sme!

BY ma y be

/:3955(‘1"){,'

4. Action of Cu foils and conc. HZSO 7

it strongly

Mixture + Cu filings and conc. H,SO,, heat

“No. Fu mes

5. Action of MnO, and cohé. H,S0,

Reddish browngas

By’ma‘y be

o A4 syésent
Mixture + MnO, powder + conc. H,SO, F
1. Test for sulphate _ No PP + -
Mixture + dil. HCl, boil the solution % |
BaCl, solution . - —
2 / |
] ' !
2. Test for phosphate f NO ppt w— |
Mixture + conc. HNO, boil + excess © , ‘
dmmonium molybdate solution s dissolved in 20 mL quantity of distilled

C. Preparation of original solution (0-S) §

Water in q beaker, stir with glass 0
S. for further tests of acidic radicals.

d to disso

lve the mixture. Clear so

|
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e tesh P
whi ppt obtained in above te ._|
>>>>> ic — tween CI lrnmll :
Distinction hetwed n( I‘. l' i (.hh,,.(,ﬂ,,.m
1180, (il acidic) 1 ¢
i i eXCeSS, shake
+ (L. water (I‘n‘sh) in excet o <
; v and obscive the colot i

vigorousl e ' :
b - yar B . ___’—-'IJ”’__’__——
chloroform layet ““f"“ y \

1 0.8, + Ba(NO), solution | T

If white

- AaNO -
1.0.S. +AGNV; L ‘
i;i:j;;;n-lnl |v()ll(»\\rinngld~|stlmlmn test F—\

“ios + dil acetic acid + (Freshly }
prepared) FCS,OM/ _ g
5.0.S. + FeCl, solution T R et Tt i x
6.0.S. + dil. acetic acid + CaCl, 7 | : : \
7.0.S. + dil. H,SO, + 2-3 drops of KMnO, R E

E. Confirmatory tests for Acidic Radicals G s -
1. C.T. For first detected acidic radical

~ Test

DS F Qcede acfc‘ 4 Bletele @ﬁ:f

1. |
lead dcedate

2. O:5 + cadmium nitvale Yellow) fam ' 3Q‘N'c‘anf?;'rmd

2. C.T. For second detected acidic radical -\ oy

| Inference =

Buse 4 Mnas 4 o ony

+ heat Reddish brawn E.,.wm;";‘rmnl

PO Bees
2. 0.5 4 ¢, waje —— ]
2 L% S ) , , o
teHely | chiornrorm )ayma By confirme
Result : = Aqutives M@ law) ealou 4_’_,)
&L= mixture no. 3 contains followip e . dic radicals)
. !i'?.;'(Mm of anion) g two anions (Acidic
) e, (Name OF anion) o ' '
e \
Remark and sign of teaW : .

-------
.....
......
.......
........
. o
.............................
...................
.............
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(he most appropriate answe,. fror
id *A’ produces blael N altepng:
o s o Olack spots oy g, ki VS of ach o
\ (0 4 als0 gives YEHOW ppt. with K Sohltion- * m. It ueoys 1 que
- nitrate A’ conlg be S solution giy
§ Jver nitrate

N give
I t

ition,

I\

_ es brown ring
h, l7,mc Nitrate

. " ( ‘

> following sulphide i ¢ -lead piy

of the following phide mmmplctc]yl,rcdm rate

), PLS ‘ nated in aeit:
. ve. Cds din acidie e
d, whe d. Cus

v;k'

A b Ve (“‘"n
four of precipitate observe
L colV

i . T
W plack W e T e, yellow d. red
pichof the following is NOT a preliminary tegy -
“ ‘ \ chm\‘\‘dl Cﬂ\.lty (CS(
.

b. flame te
‘ st
& NaOH test

| . brown ring test
P of carbonate cation precipitate of group V is
e ek b. green

c white d. YCHOW
\

LShort answer questions |

, The removal of H,S gas from filtrate is must before doing analysis of group 111 and V.
RN RSV

ipiked. T oould. veast with. HNOg and would be oxidised +o

......................

Tolloidal W LbuY. which. WOWd. intexfere. with. Further amaly

: Write the name of brown ppt. obtained, when Nessler’s reagent is added in O.S. for
confirmatory test of ammonium ion.

...........................................................

...................................................
........................................................................

h ? ;
Ans?..:(;;lgbé;gl;z‘.:l...fﬁ...dg.'k.e.ck.ci...'H)f.ﬂ...‘(.e..f.is.e.nh...mﬂéi..éfi..g.dﬁé%?@::5
,.....g.s......’?o.r...c.ompl.ei.e...p.pt...{qtmaﬁn.n....of..g.:r.quif.:r...mbm ...................... |
b and £ilirake. ia taken. £ox. FUTET A

4 Why cracking noise/decrepitation is observed during dry test in qualitative analysis of
cations?

' ¥ ete. make
Ans....).@.a,d...biﬁﬁl.if...b.‘:‘.ﬁHm.;!').!f’.’.".'.(.l.‘:ﬁ..,.8.9137‘?:?.{2.‘:.7'.1)};:&?9?3.@%;....‘.1...& ........ ke,
atking nefas due. £9. decempesition. en beating I & S L
....Me...gi;‘;.c;....d.ﬁ'.é'....ﬁ'.—n...he.qﬁn&...b.[ggg."(...é.f\.‘jfamié .................... up..inwR.3maE
: Name q cation, which is ﬁot obtained from metal. p tal

’ Cyom., TO8TAL e
S A i ¢ NH "5__,r)nt...»ﬁbwnu-
mwoniumy...J 00). . NH ;

wee
...........................
.............................
........
............
.........
"""""
....................................

.
-----
......
.................................

sesesssaaesnanneeet ver -M-H'"-“'H"-"”"-'-' ETCCEEEEELE
Le ol .

.
seenr

{.i: . .
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(Mixtyy.

€ No, 1)

/7 Ao

uqlitotivcly fro
Test tubes, test tube hOldCl', test tube stand
Sland, f

M given i
given Norganije Mixture,

‘“\rt‘“' Ly tests? Iter paper ete.
L i||( v
/‘m’ﬁ b Observation
' (‘0‘0‘. L ) 8 h {‘ 8 Yee n B .-_:.......,_' n«\lﬁ?&mce
————————— N K Y Y B —
| — ) - TSLPYEY:
e | OrYstalline i T bepe
5 ‘,.-“‘mr:fi““.ﬂ N PN e 9 ' \\ N’ -’ )/ 5 !‘l'phd}f_‘ ls] F
s for Basic radicals (Test tube must e dry for this test) 3t may be pyesent
L ll"//'f
B Observation | —

ingin @ dry test tube:-
! !W «nall quantity of the
\:1:\ o clean and in dry test
"\ ond heat it strongly.

FO?mQHO,) or

whi& subh‘mqw

~— | Inference

* :
NH? rrmj he presenk

~oal Cavity Test:
O Na,CO, solid in 1:2
nortion placed 1n fresh charcoal
i moisten with a drop of
«ter. Heat it with blow pipe in a
~ducing (yellow) flame

Substance Fuseq
and Sinks fn Hye

cch—bQ

NH;or ca”sqlfs

may be present

e
3. NaOH Test:
vixture + NaOH solution & heat.
Hold moist turmeric paper near
the mouth of the test tube

Moist Huvmeric

Papery tuyns
brown

+
NH<, may ke pyesent

4. Flame Test: R
 Prepare a paste of the given mixture
vith conc. HCI on a watch glass.
Make a small loop at the end of
ith§ platinum wire & dip it in the

Mikture or use glass rod. Heat it on

ZX;dlSlng flame (Blue) observe the
Mof the flame,

crimson wed

p-T may be
present .

'Tgrfpﬂmtion of original solution (O.S)
€0 smql] quantity of mixture in a beaker add 20 _ ‘
: %Solve the mixture. If mixture does not dissolve completely then warm it to dissolve.

log;

mL of distilled water, stir with glass rod

1 “r solution g obtained, which is used as a O.S for further tests.

Anglyet
Nalysis of Group zero (NH,?)

Observation |

|  Test: Inference

08 4 Ny

tht) eStNQ-OH solution + Evolution of NHy GroupP zevo pxe&en-b
Pper With moist turmeric gas ¢ NH (;‘ )

1D
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o i
/ N H Pres \
prse whi+€ () 4 it
2.0, + NaOH solution * P s OF NH,
Heat, Bring a glass rod dipped | e
edb el s mouth 0 I -
in conc. HCL. near the e T ¢ £
Lo—" 04 NH n TMed
the test tube. prOW n PP 4
C.T. for NH, 1 .08+ | ”""//ﬂﬁﬁ
Nessler's reagent i eXCESY L oomm™ pi N H ¢ CODFivm, {
0.8 + Pieric Acid yellow P 1 '
(2. 4,06 trinitro phcn‘ll_).‘_.__ — M”]M‘],QN“ (W0 gl'mll)s mus[' be-detected fOHOWing test)
| oup zer0 18 aDSC e
Detection of group (1070 Observation | o 1“f¢!“:'i¢9?
§il. HC | wibide PPT Yesen
I.O.S.+(l . _____.-———'—"
. ‘ Gvo
3 0.5 /Filtrate + dil HCI (heat) | o ppd- Up I absent
+ H:S gas or water . \
3. 0.8 /Filtrate (Remove H,S) + Gyoup IF absent
NH.Cl (equal) + NH,OH (till | N© pPL ,
alkaline to litmus) : —
4. 0.S./Filtrate + NH,Cl (equa | ,
+ NH,OH (till alkaline to No ppt Gooup W absent
litmus) + H,S gas or water ,
b S
5. 0.S.fFiltrate (Remove H.S) e b At
+NH,Cl (equal) +NHOH - | njo P pk  GvoUp ¥ absent
(till alkaline to litmus) _
HNH),CO,
6. O.S./Filtrate + NH,Cl (equal) ’
+NH,OH (till alkaline to No ppL Group @ absewt
litmus) + N(_]ZHI-"O4 . :

2.Andlysis of first detected group

 Test

ey

i L |

©:5. + NaoH 4 heat +
rhol‘.S‘\' +Ufmenc paper

evolution of N#H, g

0.5. + NaoH + Heat
12%%] "ﬂ 9 lass yod TN cont. he

G'7OI,LP Zevro’ f5
pPyesent

]

Dense Fumeg of
NH, ¢l

N H‘t 15 preseni’ :

T

PR

—
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" /_/ﬁ~m|d detected growp
R ) '
"vut‘hs' ‘ i ARt el T —

{;;P " Pd){, ] ) Pl disse) V(,:,.

Pbu. fS p-resgn(t‘ |

™ Acx((ﬁ)) qnd bol]
8 \}t() B
Ve |

Above solution + delfm p Pt | .pbu conFirmed
yellad ppt | pb’" conFimed
h KZC(ZO 7 : ’
Result:- |
— o ' ic Radicals) W
The given inorganic mixture no. 1 contains following two cqtlons (Busnc R

)] NH/: (Rammob hurmph )
il Pb” (Name of cation)

e
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gloses @ water molecule qng I @

| ide : tin
ihalic anhydrid® qcid which ©f hea

Aim: To prepare PIRIETE = oxy Wi

Theory: Phihali acld i du?\thulic anhydride:

v . P A )

‘< ation reaction to form|
cyclisation reac

Chemical Reaction: !E\
COOH_Heal_» 0+ H0
cyclisation ? /
COOH |
Phthalic acid snghalie ey dride

. o qauze, pair of tongs, filter
- dish, funnel cotton, tripod stand, wire g A  fiterpy
atus: Evaporating disth, ) ‘
Apparatus: Evapora |
etc. o ;
Chemicals: Phthalic qcnd.

Diagram: = «— Cotton plug

Filter paper
China dish
Phthalic acid
Wire guaze

.....

<«— Tripod stand

Burner

Procedure: . '

1. Take 2 g of phthalic acid in a dry evaporating dish. ,

2. Cover the dish with filter paper having number of small holes in the centre.

3. Keep an inverted funnel on the filter paper and close nozzle of the funnel with cotton plug.

Place evaporating dish on the tripod stand with wire gauze as shown in above Fig.
4. Now heat the china dish slowly and carefully on low flame. -

5. After sometime the acid sublimes and anhydride collects on the inner side of the funnel.

6. Stop heating and remove the funnel carefylly wi i ‘
y with pair of
7. Collect the crystals of phthalic anhydride o pair o1 tongs and cool.

Result: : n tPe paper and Weigh it.
1. Colour of the crystals = .. Kh14+€

.....................

2. Shape of the crystals = ... Need|e

-----------------

'
lllll
llllllllllllllllllllllllllllllllllllllllllllll
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Mc

/| the most appropriate angyyg,. o

LR oM give
g alic acid 1s | n qlternqnm ot
| Lonocarboxylic acid _ each gy,
a. MU . y b di Questin
N iricarboxylic acid (- ; l;!(]rb()Xylic acid
: ride is obtai +Po .
yhalic anhydl. . s obtained by the Procass i’lclmbnxyhc sid
’ \
- dcc9111p98l11011 b el OWn qg ...
_sublimation ( ib:-};(lqu‘i”“
. ,“ N0 [0 T — . l th
. phthalic acid undergo during Preparation Ofph(zln |
" chydrati 1alic .
. d;l;) Ct)allzl;tion b. dCCGrbOXqultc_ anhydride
. dehaloge :
o ¥ Is of i d. deh}’dl'ohal b -'
, Shape of crystals of phthalic anhydride j5 .___ Ogenation
Q. 11?6?16_ b. hexagong
c.tricliniC | T oo
; Formation of phthalic anhydride takes place by wee-. 4 |
a. isolation e i process/reaction,
" - Cyclisation
¢. decomposition :

d. diazotization

|
Ans..........! ct "lC-'Q(’l ..... %'OO'Q ........ CHB“C” ...............................................................

+o.mrrrmm-ﬂ .............. \/'.o‘v'.Hzo .......... ..................................
_________________ ‘C.ﬁa_-:.tl“:‘QH s mir cﬂg _T'%;............----..........;’.:.;.........................................

.....................................

: | S0,
3. What is the colour and shape of phthalic anhydride crystals?

Ats....... 4.9!99{!.0.;.5..c.mh.ife)....b,qyi.azr,,néé;‘;‘;_l,«;,’.;!.4‘.?;5....5..'1442;6...5...1 .......................................

.....

,...............................-......-.-......u............

................
------------------------- s
.............................................

;] Rhd b : et blimation?
4 Why slow heating is required to the contents during process of su sessue

Ans... Inprocess..Oféubh'mahm,af'kami;;:’ﬁcj‘fzgy ’
......ﬁo_lid'._mg"_}jm."byup"mls._'_'“‘_q.mld_mp_haéﬂ....ﬁnd...C.QD.V. ted..dixe

...... ﬁo L4 ; G.‘f » ",
.. gelid. e @%e ...... 'd ’ he centre during preparation of phthalic

Wi PR Ry : i ¢
Y filter paper is used with small hole
Uhydriges d acld sublimes a0d
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Aim: To prepare succinic anhydride.
Theory: Succinic acid is a dicarboxy .
cyclisation reaction to form succinic anhydride.
Chemicals Reaction:

lic acid whichon heating loses a water molecuyle andy,

H.C- CO~
HC-COOH , CHCON, A » Hzg-CO/O + 2CH,Co0R
H 2

C-COOH cH.cO” Succinic Acetic qcj
Succinic acid Acetic anhydride anhydride S

. 1 u H 2 3 .
Apparatus: Evaporating dish, funnel, cotton plug, tripod stand, wire gauze, pair of tqngs, it
paper, etc.
Chemicals: Succinic acid.

Diagram:

<+— Cotton plug

<+— Funnel

— Filter paper
— China dish
Succinic acid
Wire guaze

4— Tripod stand .

Procedure:
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h

0

(he most appropriate answey fr(; —

."L«!",(-[hl,;/llOlCClllar formula of succinic acig T o ““Q““ﬂllvcs of eqey
| | 0. 0411604 b, (‘01140 ' Sub Questigy,
Ao, o ddcho)
. : lby4Df0duct is formed in the (bl'mulir)ni)f sucej
:‘ 111“( ater ) v b, acetic nci;‘mc"m anhydrigg | J—
) qoctic anhy'dudc d. succinic ggig
1he pmccss carried out to convert succinic acid to syegin:
M oxidﬂiif’“ b. reduction uccinic anhydridg jg -
. hydration v~ d. dehydration
e role of acetic anhydride is chemical reqctjop isq
b, reducing ‘Ggeﬂt 'b. oxidising agent ;
¢, dehydrating agent ~ d. hydrating agent
{ JUPAC name of oxalic acid is
- A ethonedi‘oic af:id b. butanedioic acid
¢. propanoic acid d. propanedioic acid:

[RTRRRRRE O R ST ey J ........................................
‘,.......H.b.m...5..9!5.5..'.'.?.'.9..S.l.Fﬁ..d....l.—!.ﬂ.f.lﬁtg..o.ﬁé....Siﬁ?y.dmﬁon.....f.t..@iy_;&.ﬁ....éHF..C.i..n.T..C......'..'..
,,,,,,,,, fm_\wjd“de

) Write [UPAC name of succinic acid. !
o BanediodC AU

...............................................................................

..............................................................................

succinic acid.

s...0..malenic..acld .. 1100 C o CHp.rCROH. L i
{ Define the term fatty acid." i oils Qpe calleq .. f.........‘!.‘fi.-

his.. The, acld which. fs. fal® m?:o-h' """"" ‘dh\“n lom hjdfo(afb"l
8. Fakly. acids ave. manosarksryhic &7 j“'oa,s e

----------- thain...eeeurin aﬁﬁékf!”“‘“m h' e from propionic it

*Write chemical equation for the preparution of proploni oniy g‘ .................................

Ans _ M oGO C‘*B“”ﬁ"\o ,,,,, Yl
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Aim: To prepare methyl Sa

; itatively.
licylate (oil of winter green) qualit
ester by the [Fischer esterification, an acid VcﬂtquSed

Theory:
Carboxylic acids

reaction with an alcohol.

) | ‘
C—OCH, + H,0

, A
Reaction: @L"OH +CH,-OH —&— on
methyl salilcylate

OH |
Salicylic acid methyl alcohol

are converted 10

Procedure: o b
1. Take a small amount of salicylic acid in a hard glass test tube.

2. Add 2-3 mL of methyl alcohol.

.Add 1 mL cocentrated H,SO,
4. Heat the test tube for 10 to 15 minutes at low flame.

(93]

5. Observe the colour and take odour of the formed compouhd.’

Observation and Result :
1. Colour of the compoux'ld = i ilnanasesnsgse .

2. Odour of the compound=:§.‘9.‘f§t.fmt‘j Odouf.,, .
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_ost appropriaie AOSWEr frgm ot
o i " lrom Jivey

th

al L cular formula of methy) salicylqgte ; Wernggiygg of eqe
\ fhc ‘ﬂolc O \,/b C I_{ 0 ls ....... ‘th g“‘) q"cSli‘)“
O Gl . 4= C.Ck '
. i . f .b . ‘0
hybndlsﬂ“o“ 03 FHLR0N atolms of methy) sulicy\:,te’is d.CH o
v p 0
_ Thba. sp-SP’ ‘ b.' Sp2.§p e spg” )
yr name ©f methyl salicylate is...,,,, d. SpL.gp
AT soconut
’ oil of winter green ’ of almondg
.

( 1 1 : . .
e of H,SO, in esterification reactign is
¢

N Oxidising agent
A dehydrating agent
e ﬁmctional groups present in salicylic acid are
" carboxylic acid and alcoholic

b.alcoholic g ester

. . d. carboxylic acig and amide
 fomation of water molecule in esterification reaction is by elimination of
0

_a.-OH group from alcohol and ‘H’ from carboxylic acid
b, -OH group from carboxylic acid and ‘H’ from alcohol
¢. -OH group from carboxylic acid and -OH’ from alcohol
d. ‘H’ from alcohol and ‘-OH’ from carboxylic acid

¢ ester and amide

1.What is Fischer esterification?

;:"“'-v : e ——TRENEN
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