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AIM OF THE EXPERIMENT :

Preparation and Study of Properti.es of Carbon Dioxide (CO:) gas.

OBJECTIVES OF THE EXPERIMENT :

At the End of this Experiment, the Students will able to :
a. Knowthe physical and chemical changes and also properties of CO, in the laboratory.
b. Testcarbonate radical in the given salt sample.
c. Know the features and causes of Carbon dioxide gas in greenhouse effect.
d. Familiar with the basic properties of CO, gasthrougha different demonstrations.
A

Apparatus Required :

Woulf's Bottle.

Thistle Funnel.

Delivery Tube.

Rubber Cork.

Gas Jarwith Lid.

B. Chemicals Required :
Marble Chips(CaCO,)

' Fe'w Test Tubes.

Dilute HydrochloricAcid (HC!)

Litmus Paper

Magnesium Ribbon

Lime Water

THEORY :

Phenolphthalein Solution.

Carbon monoxide (CO) is a colourless, odorless, and tasteless gas that is slightly less dense than
air. Carbon monoxide is produced from the partial oxidation of carbon-containing compounds; it forms
when there is not enough oxygen to produce carbon dioxide (CO,). In the Laboratory carbon dioxide
(CO,) gasis prepared by the action of dilute hydrochlonc acid (HC/) upon marble chips (CaCO,)ina

. Woulfs bottle.
- CHEMICAL EQUATIONS :

CaC0y+2HCl—>CaCl,+H,0+COs(g) T

V|
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ENGINEERING CHEMISTRY LAB. \ First/Second Se"’."’féé &
LABORATORY DIAGRAM : e Y~ e " 5
| A=Woulf's Bottle Bl

B = Thistle Funnel Bl
C = Marble Chips + HC!/ A
D = Delivery Tube . PREPARATION ‘
E = Gas Jar ' OF CO, GAS Bl
F =Cork
; |'
PROCEDURE: — ‘ |
a. Take a Woulf's bottle fitted with rubber cork, thistle funnel and delivery tube, Examine that it
perfectly airtight. In case of air leakage, use melted paraffin wax or grease. g,
b. Introduce few small size marble chips into the Woulf's bottle by opening one ofits mouths
¢. Now pour some water int : :
chipsl.:) o the Woulf's bottle through the thistle funnel so as to cover the marble
d. Insertthe thistle fu i : '
e nnel more into the Woulfs bottle suc_:h that its extreme end remains inside the | |
f  Nowadd iIttIe_ quanti?y of the dilute hydrochloric acid through the thistle funnel. Do not add excess :
amount of acid ata time to exhaust the marble chips before the experiment is completed.
g. Thep collgct the carlqon dioxide gas in the gas jar by upward displacement of air. Zest the collected | *
gas in the jar by showing a burning splinter at the mouth ofthe gasjar. i
h.  Study the properties of CO, gas by collecting the gas in different test tubes. !
OBSERVATION : i
- PHYSICAL PROPERTIES 1,
EXPERIMENT OBSERVATION INFERENCE '
Observe the colour of the gas ' "
Observe the odour of the gas
Enter a glowing splinter into a
test tube full of CO, gas.
Invert test tube full of CO, gas |
over another empty test tube I
containing air. Then add little
lime to the test tube containing |
air initially. .l
Collect the gasin a test tube |
half-filled with water. Shake the |
test tube vigorously by putting H
the thumb at its mouth and ‘|
remove the thurnb and observe |
the level/ volume of water in the !
testtube. _ PR
nain
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‘er  ENGINEERING CHEMISTRY LAB. First/Second Semester

CHEMICAL PROPERTIES |

"OBSERVATION

'} 01. | A piece of moistblue litmus
B paper is shown to the gas.

02. | Pass the CO,gas through 2 to
3ml. of very dilute solution of
Sodium hydroxide (NaOH)
containing one drop of pheno-

Iphthalein solution.
s § 03.
la. | Passthe gas through limewater.
b. | Passthe gasin excess.
> fc. | Boilthe solution. -
] ‘ 04. | Introduce a buming magnesium
1 ribbon into a test tube/gas jar
| containing carbon dioxide gas.
. SAFETY AND PRECAUTIONS :
a. Thefittings should be airtight.
b. The end of the thistle funnel must be/remain deep inside the solution.
c. Theshorterend of the delivery tube should remain above the surface of the solutionin the V/oulf's
bottle and the longer end of the delivery tube must reach the bottom of the gas jar. '
- €. The gas should be collected after removing air from the apparatus.
[ ASIGNMENT QUESTIONS }
1. What is the nature of Carbon dioxide gas ?
2. Whathappens when carbon dioxide passes through the lime water ?
3. What happens when a burning magnesium ribbon is introduced in the gas jar containing carbon,
dioxide gas ? '
4. What are the chemicals required for preparation of Carbon dioxide gas in the laboratory ?
5. Why carbon dioxide gas is acidicin nature ?
6. State the industrial uses of carbon dioxide gas.
7. Whatis the reaction of calcium with dilute hydrochloric acid ?
~ 8. How many molecules are in Carbon dioxide ?
9. Whyis carbon dioxide gas is collected by downward displacement of air ?
10. What are the best chemicals that absorb carbon dioxide ? s
11. Whatis the common name for carbon dioxide ? '
12. Write down the elements in the carbon dioxide.
15. Where liquid carbon dioxide is used ? i
16. Why sulphuric acid is not used in the preparation of carbon dioxide in a labortory ?
17. How does Carbon dioxide affect the atmosphere ? -
18. Why _does lime \»{ater turn milky, when carbon dioxide is passed into it ?
19. Whyis Carbon dioxide gas is used in the fire extinguisher ?
I3
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AIM OF THE EXPERIMENT :
Preparation and Study of Physical and Chemical properties of NH; gas.
OBJECTIVES OF THE EXPERIMENT :
At the End of this Experiment, the Students will be able to :
a. Knowthe chemical and physical properties of ammonia in the laboratary.
b.  Know howammonia diffuse faster than hydrogen chloride. Pl
c. Howto identify ammonia gas. B ,
d. Ammoniagasis lighter than air and is therefore collected by downward displacement of air.
Apparatus Required :

Hard Glass Test Tube j Delivery Tube
Gas Jar with Liquid : Clamp Stand

Bunsen Burner : Cork

Cork Borer : . Triangular File
Test Tube

Chemical Required :.

a. Solid Ammonia Chloride (NH,C/)
b. Quick lime (CaO) or Dry slaked lime Ca(OH,)

THEORY :

Ammoniais a colourless alkaline gas and is one of the most abundant nitrogen-containing compounds
in the atmosphere. Ammonia is irritating to the skin, eyes, nose, throat, and lungs. It is essential for
many biological processes and has various industrial applications. |

Ammonia gasiis prepared in the laboratory by heating an intimate mixture of solid ammonium chloride

ant;l guick lime or dry slaked lime in 1:3 ratio. The gasis collected by the downward displacement of air
-asitis lighter than air.

Physical Properties : )

Ammonia is a colorless gas with a sharp, penetrating odor. Its boiling point is —33.35 °C, and its

:’_ree_zing poin? Is~77.7 °C. NH; gas can be liquefied, however, due to its extremely low boiling point, -
~liquid ammonia must _bp stored at low temperature and high pre'ssure.. :

1105/
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ENGINEERING CHEMISTRY LAB. First/Second Semeste,
Chemical Properties :

In the laboratory, a mixture of Ca(OH). and NH4C! is heated in order to produce NHs gas. In this react;on
CaCl; and water vapor is also produced.

¢ 2NH,C/+CaO—"**5CaCl,+2NH,+H,0

¢ 2NH,Cl+Ca(OH), —* CaCl, +2NH, +2H,0
LABORATORY DIAGRAM :

| ——_—_—_1l

I HARD GLASS
i TEST TUBE
’i . CHEMICALS J e k. |
AMMONIA l
GAS

|
|

|

|

I

|

. . DELIVERY

‘ BUNSEN TUBE —

| BURNER™L

{.

;| =l

| —l ]

h STAND : CLAMP STAND [
| PREPARATION OF AMMONIA GAS J .

PROCEDURE :

a. Take a mixure of amonium chloride and qu:ck I:me in 1:3 ratio in a mortar and mix them thoroughly
and take the mixure in a hard glass test tube. ;

The hard glass test tube should be half field with the mixure.

A cork is fitted along with the delivery tube into the mouth of the hard glass test tube.
The hard glass test tube is clamped in the clamp stand. ;

Heat the hard glass test tube continuosly.

Collect the gas by downward displacement of air.
OBSERVATION TABLE : Study of Properties

e soeE

} SL. EXPERIMENT OBSERVATION INFERENCE

01. | The Colourof gas is observed.
02. | The odour of gasis observed.

03. | A burning ‘match stick is
introduced into the gas jar
containing gas.

1106 I/
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ENGINEERING CHEMISTRY LAB. PR G

04. | Invert the gas jar containing
ammonia gas into a trough of

water.

05. | Show a moist red litmus paper
to the gas.

[ 06. | Show a glass rod dipped in
l concentrated HCI to the gas.

l 07. | Pass the gas through about 2
i CC of Nessler's reagent in the
L clean dry test tube.

il 08. | Pass the gas through 2 CC of
'! Ferric chloride solution in a
| cleandrytesttube.

l 09. Slowly pass the gas through 2
N CC of aqueous copper o
I sulphate solution in a clean dry ' | J

test tube and then pass in.
excess.

CONCLUSION :

SAFETY AND PRECAUTIONS :
- a. The mixture should be prepared with proper ratio.

- b. The hard glass test tube should be fitted slightly inclined with a mouth downward so that water
droplets, which will be produced during the reaction are collected at the mouth of the test tube.

c. The fittings should be air light.
The collected gas should be perfectly dried.
e. Thestudents should not inhale the gas.

ASIGNMENT QUESTIONS |

o

How ammonia gas is prepared in the laboratory ?

Why does ammonia diffuse faster than Hydrogen chlor[de ?

Write down the main use of ammonia.

Is ammonia acid or base ?

What happens when ammonia and Hydrochlonc acid are combmed ?

What produces ammonia in the body ? V3T

What products contain ammonia ?

What ammonia used for medically life ? '
Why ammonium nitrate not used in the Iaboratory for preparation of: amrnonla ?1
10 Why do we test for ammonia in water ? :
11. How ammonia gas is formed ?

12. What is the chemical properties of ammonia ?

CENOUAWN A

Hor i
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AIM OF THE EXPERIMENT :
Crystallization of Copper Sulphate from Copper Carbonate.

OBJECTIVES OF THE EXPERIMENT :
At the End of this Experiment, the Students will be able to

a. Know the formula of Blue Vitrol and Crystallisation Point.

b. Know that higher concentration of the coloured solution absorbs more light and transmit less than
a solution of lower concentration.

¢. Knowimportant constitutent of Fehling—A.
d. Know simple method for preparation of Crystaline saltin Laboratory.

Apparatus Required :
| a. | Beaker | Funnel Glss od
d. | Porcelain Basin e. Tripod Stand f Wire Gauge

Filter Paper Filter Stand

g. | BunsenBurner

Chemical Required : _
¢ Copper Carbonate (CuCO,) and Dilute H,SO,

THEORY :
CuSO, . 5H,0 is known as Blue Vitrol. It can be prepared by reacting copper carbonate (CuCO,)
with dilute H,SO,. It results the formation of soluble CuSO, and CO; gas is evolved. The solution is

evaporated to get the Crystals of CuSO,.
¢ CuCO; +H,S0,— CuSO, +CO,(1)+H,0

¢ CuSO,+5H,0—>CuS0,-5H,0

PROCEDURE :

3. Take about 60 ml. of dilute sulfuric acid in a beaker. y

). Add the supplied copper carbonate pinch by pinch with continuous stirring till a small quantity of
solid left undissolved.

- Heat the resulting solution in the beaker for 2 to 3 minutes to escape the CO, gas.

. Cool slightly and filter into the procelien basin.

19 i
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. ENGINEERING CHEMISTRY LAB.

e. Addafewdrop |
f Concentrate the filltrate in the
of solution forms crystal on the

A

is of salt B

i to the filterate inorder to check hydfolym 50 1 o
ot basin by evaporation through heating with constant stirring til| 3 4 L
glass rod by blowing air into it from mouth.

g. Remove the basin from the flame and allow to cool slowly at room temperature for about an h'-'i

without disturbing the basin during cooling.

h. Decant the mother liquour to separate the blue crystals of copper sulphate.

i. Drythe crystals in the folds of filter paper.

INSOLUBLE
IMPURITIES

CLEAR SOLUTION

First/Second Sem,

CRYSTALLISATION POINT

a. Minimum amount of dilute H,SO, should be used to prepare CuSO, solution.

The filtrate should be made slightly acidic with few drops of dilute H,SO, to prevent hydrolysis of sa!t;
C. The solution should not be heated beyond crystallisation
crystal will evaporate and colour of the crystal will not b

d. The crystals should not be dried by heating as it results the evaporation of water of crystallisation.

to H,S0, as the saturation point approaches, it delays the solubility of
en sufficient time for its solubility.

b.

e. While adding the CuCO,
solute. So it should be giv

|n.4_ OF MOTHER

~ LIQUOR

Colour 5. Laiais..
ii. Texture and Shape: :
(TN - L [ NOROR—— gm.
SAFETY AND PRECAUTIONS :

101

DRYING OF CRYSTALS

point unles the water of crystallisation ofthe|

FILTER PAPER

CRYSTALS OF
THE SUBSTANCE

j

-

Scanhed by CamScanner



T—

r

ENGINEERING CHEMISTRY LAB. First/Second Semester

What is the Chemical formula of Blue vitrol ?
What s the shape of Copper sulphate Crystal s

Whatis Crystallisation point ? ,
Dilute H,SO, is added to the mother liquour after filtration to prevent what ?

How saturated solution of Copper sulfate can be prepared ?

What happens when Bluevitrol is heated ?

What is water of Crystalisation ? -t :

Why Copper Sulphate crystals are glven by the chemlcal formulae CuSO4 SHZO ?
How do you make copper sulphate solution ? :

10 What are the uses of Fehling solution ?

11. State the uses of Copper Sulphate ?

12. Why does the colour of copper sulphaté solution change ?

13. Does copper sulphate crystals dissolve in water ? ) : : ;
14. What is the colour of ferrous sulphate crystals after heating ?

15. What happens when zinc is added to copper sulphate ?

16. What can cause copper to turn black ? |

17. Who does copper react with acid ?

18. What is the colour of copper sulphate ?

19. What are the elements of copper carbonate ?

20. What happens when pure copper sulphate is kept in water ?

21. Howdo you ;Surify copper sulphate ?

|

PP®NDPO A ON A

Scanned by CamScanner



B -} PERIMENT NO. 04(A) |

Sign. of Sr. Lect./Lecturer

Titration of N/10 Solution of an Alkali by using a Standard Solution of an Acid (Acidimetry).
OBJECTIVES OF THE EXPERIMENT : :
At the End of this Experiment, the Students will able to :
Perform the different type of titration by using different types of indicators.

E: Calculate the strength of the solution. _ |

c. Acquire knowledge about acidimetry, standard solution, normal solution, different types of indicators.
d. Know about neutralisation reaction and end point of titration.

Apparatus Required :

SL.NO. NAME OF THE APPARATUS SPECIFICATION/ TYPE QUANTITY
01 Burette | 50 ml 1No
02 Pipette 10mi 1No
03 Pipette - 20ml 1No
04 Conical Flask 250 ml 2Nos
05 Beaker 500 mli 2Nos
06 Wash bottle 1No
07 Burette stand with clamp _ 1Set -
08 Funnel 2Nos
09 Dropper | | 2Nos
10 Anti parallel card. . 1No
1 Volumetric flask \ 250 mi 1No

___12 Volumetric flask 500 ml 1No

|13 Analytical Balance | "1No

| 14 . | Weighing Bottle . . "~ 1No -

__15 White glazed porcelain tile 1No
12 ff
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ENGINIERING CHEMISTRY LAB. First/Second Semegy

Chemicals Required :
01 | (N/10) Oxalic acid (COOH), 02 | Unknown strength of Alkali (N/10)NaOH -

__65 1 Indicator : Methyl Orange 04 | Filter paper

| —

THEORY :
The Principle of Acidimetry is Va.8a= Va.Ss Where

v, = Volume of used acid i.e. Burette reading
s, = Strength of known.acid (COOH),

V, = Volume of Base (Pipette reading)

S, = Strength of unknown base (NaOH)

PREF2RATION OF STANDARD SOLUTION (Standardisation) : To prepare (N/10) NaOH solution.

. . E,x250 '
250 ml of % solution of Acid can be prepared by dissolving In T‘-)“F;—x-ﬁg of Acid in 250 mi

'Water. In this case strength of Acid is given accurately.

Ej x 250

250 ml of 10 solution of Ba_se can be prepared by dissolving In 1000x10 5 of Base in 250 ml o

‘A ater.

EXPERIMENTAL PROCEDURE : ]
a. Cizan the burette first with Acid solution, then wash several times with distilled water. For more

= courate result, rinse the burette with chromic acid and finally several times with distilled water.
b. Takethe appropriate amount of acid solution in 100 ml, dry clean beaker and pour little amount .-.-
zc/d and rinse it with the acid thrice. ' e f
c. Fi'lthe burette with acid solution to a little above the zero mark, open the stopcock momentarily if
crder to fill the jet with liquid, such that no air bubbles are in the burette. If necessary, fill burette wit
zc d until the bottom of the meniscus just touches the zero mark of the burette. Now clamp 1€
turette vertically to the burette stand. . e
d. Tukea clean 20 ml, pipette. Rinse the pipette with the prepared alkali solution thrice.
e. Filthe pipette with alkali solution by suction upto little above the mark, close the upper end immediatelf
vith the index finger firmly, wipe out the adhering liquid from the outside of lower stem with filter pap
Mcw relax the pressure and collect the alkali in a conical flask slowly. Touch the rip of the stem thric
slcwly with the bottom of the flask. o 1
{  Mcw Place conical flask containing alkali i.e. solution an the white glazed tile below the burette. f6Z
¢cwn the original reading in the burette.
g. Acd1to 2 drops of methyl orange indicator to this solution. The solution becomes S
co our. Then slowly add the acid solution to the conical figsk until the colour becomes faintly Ye"c_’ ]
h. Ccntinue the addition of the acid solution carefully drop wise, shake until the colour of the solutiol
just change from faint yellow to faint pink. This is the gnd point. Note down final burette readm
Repeat the process to get three constant readings. . j

141}
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ENGINEERING CHEMISTRY LAB.

LABORATORY SETUP DIAGRAM

Stand
Burette

Base of Known
Concentration

*—-Stopcock Titratlon

Flask

i Unknown
| Concentration

SET UP OF TITRATION

First/Second Semester

KNOWN (COOH),
OBSERVATION :
s.. Volume of BURETTE READING Volume of Acid
No. (N/10) NaOH - Consumed in
solution taken in Initial Final | Difference ml(V,)
ml. (Vs) mi. ml. ml.
01. 20
02. 20 f .-
03. 20 T g
CALCULATION : .
We know that, V,S,= V.S,
Here V= Burette Reading (Volume of Acid)
Ve = Pipette Reading (volume of Acid)
N V, xS N
S,= = Ayl=
A=10 aﬁ"f'_ S_’B . "(w)
8y wah T AN L TR A
RESULT ; i e
‘Strength of Unknown Acid Solution == (N/10).

1511
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ENGINEERING CHEMISTRY LAB. First/Second Semey,
CONCLUSION : 1
From the above titration result, thé strength of Unknown Acid Solution is found to be
(N/10) | iy
SAFETY AND PRECAUTIONS :

a. Toread the correctinitial burette reading, use anti-parallex card. o i
b. Theairbubbles in the nozzle of the burette must be removed before taking the initial reading.

C.
d.

—

10 Why burette and pipette are rinsed ?
11. What do you mean by Acidity and Basicity ?

©®NOO A B N

Indicator should not be added in excess.

Alkali should be taken in conical flask and acid in the buretté, because if we take acid in coni.
flask during pipetting out of the acid, it may enter into our mouth and injure the tongue.

The small amount of the alkali which remains inside the pipetting during transferring the solu
from pipette to conical flask, should not be blown into the conical flask. :

The conical flask should always be placed under the burette on a white glazed tile.
Acid must be added to the alkali drop by drop when end point approaches.

ASIGNMENT QUESTIONS

What is standard solution ?

What is the amount of Alkali is needed for preparation of 250 ml of (-%) alkali ?

Why acid is used in burette not in pipette ?

What is the end point of a Titration ?

What is the normality of a solution ?

Write down the features of normality of a solution ?
Define Acidimetry ?

Which reaction can take place in Acid—-Base Titratio ?
What do you mean by Neutralisation reaction ?

12. Why alkali is taken in burette in the titration of NaOH versus OxalicAcid ?
13. Which indicator is mostly used in acidimetry and alkalimetry ? ‘
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AIM OF THE EXPERlMENT

Titration of N/10 Solution of an Acid using a Standard Solution of an Alkali (Alkalunetry)

OBJECTIVES OF THE EXPERIMENT :
At the end of this experiment, the students will able to :

e
EXPERI

.
llllllllllllllllllllllllllllll

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

________________________.‘ f'
MENT NO. 04( ) | __—_“:;J:

1103 1 (o) Y ORI

N |
B |
1

ROLL NO. fuvvvescscomviinssssersaser

COMPLETE eovovoovooooo |

Sign. of Sr. Lect./Lecturer

a. Perform the different type of titration by using different types of indicators.

b. Calculate the strength of the solution. :

c. Acquire knowledge about alkalimetry, standard solution, normal solution, different types of |nd|cat

d. Knowthe difference between Alkalimetry and A:;ldlmetry

Apparatus Required |

SL. NO. NAME OF THE APPARATUS SPECIFICATION/ TYPE QUANTITY
01 Burette 50 mi 1No
02 Pipette 10 ml “1No
03 Pipette 20 ml 1No
04 Conical Flask 250 ml 2Nos
05 Beaker 500 ml 2Nos
06 Wash bottle 1No
07 Burette stand with clamp 1Set
08 Funnel 2Nos
09 Dropper 2Nos
10 Anti parallel card. 1No
11 Volumetric flask 250 ml 1No
12 Volumetric flask 500 ml 1No
13 Analytical Balance 1No
14 Weighing Bottle 1No
15 Whiie glazed porcelain tile 1No
181l
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ENGINEERING CHEMISTRY LAB. First/Second Semester

. Chemicals Required :

01 | (N/10) Na,CO, solution 02 | Unknown strength of H,SO, solution
03 [ Indicator : Methyl Orange 04 | Filter paper
THEORY :

The principle of Alkalimetry IS Va.Sa=Vg.Ss Where
V.= Volume of used acid i.e. Burette reading
-§,= Strength of acid (unknown)
Vg = Volume of alkali (Pipette reading)
- Sg=Strength of Na,CO, (known) N/10.

 PREPARATION OF STANDARD SOLUTION (Standardisation) : To prepare (N/10) Na,CO, solution.

N . .
250 ml of 10 solution of Acid can be prepared by dissolving in %%E:—ig- g of Acid in 250 ml of
Water. In this case strength of Alkalli is given accurately,

N ; E, x250

et 0, : £ H B~ H
250 ml of 10 Solution of Base can be prepared by dissolving in 100010 g. of Base in 250 ml of
Water. . ‘

- EXPERIMENTAL PROCEDURE :

' a. Clean the burette first with Acid solution , then wash several times with distilled water. Foi rnors
accurate result, rinse the burette with chromic acid and finally several times with distilled wale’.

'b. Takethe appropriate amount of acid solution in 100 ml, dry clean beaker and pour little amc unt of

! acid and rinse it with the acid thrice. '

. Fillthe burette with acid solution to a little above the zero mark, open the stopcock momentairily in

 ordertofill the jet with liquid, such that no air bubbles are in the burette. If necessary, fill buret'e with
acid until the bottom of the meniscus just touches the zero mark of the burette. Now clamp the
burette vertically to the burette stand. : _

d. Takeaclean20 ml, pipette. Rinse the pipette with the prepared alkali solution thrice.

e. Fillthe pipette with alkali solution by suction upto little above the mark, close the uprer end im medi-
ately with the index finger firmly, wipe out the adhering liquid from the outside of lower stem with filter
paper. Now relax the pressure and collect the alkaliin a conical flask slowly. Touch the rip of the: stem
thrice slowly with the bottom of the flask. -

f. Now Place conical flask containing alkalii.e. solution on the white glazed tile below the burette. Note
down the original reading in the burette. , ' '

9. Add 1 to 2 drops of methyl orange indicator to this solution. The solution becomes straw vellow
colour. Then slowly add the acid solution to the conical flask until the colour becomes faintly yellow.

'h. Continue the addition of the acid solution carefully drop wise, shake until the colour of the sclution
just change from faint yellow to faint pink. This is the end point. Note down final burette re: iding.
Repeat the process to get three constant readings.

119 1
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ENGINEERING CHEMISTRY LAB.

LABORATORY SETUP DIAGRAM ..

Base of Known
Concentration

~—Stopcock . Titration

ANALYTICAL BALANCE |

I CSSERVATION :

3 ; . I
Sl ' ' Volume of BURETTE READING
No. - (N/10) Na,CO;
solution taken in Initial Final | Difference
ml. (Vs) ml. ml. ml.
01. 20 3 PR O L P T
02. 20 ook it
i 3 I - — -.1' - -"I
ﬁ 03. 20 1 e @0 |
~ CALCULATION: = '
3 We know that, V,S,= V.S,
: Here V,=Burette Reading (Volume of Acid)
Vi = Pipette Reading (volume of Alkali)
SB=% and SA=V )(SB X(—N_
SA -_—— "-' \ . i .
Result : ‘ T ot o OOl S R L o s
;4 ey , 3
-Strength of Unknown Alkali Solution =" (N/10).
/120 /I
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* ENGINEERING CHEMISTRY LAB. First/Second Semester

CONCLUSION :

CENOOAWN =

From the above titration result, the strength of Unknown Alkali Solution is foundtobe -1 i

(N/10)
\ ASIGNMENT QUESTIC)NSJ

. Why indicator is necessary for Titration ?

What do you mean by a Molar Solution ?

What is Neutralisation and equivalent mass of a substance ?
Define equivalent mass of a Salt and equivalent mass of a Base ?
Whatis Alkalimetry ?

Why we Remove Air Bubble from the nozzle of the burette ?

How the strength of the solution can be calculated ?

Define strength of a Solution ?

Which indicator is mostly used in alkalimetry ?

WRITTING SPACEFORASSIGNMENT |

Scanned by CamScanner



Sign. of Sr. Lect./Lecturer

AIM OF THE EXPERIMENT :

Test for Acid Radicals (Known).
CBJECTIVES OF THE EXPERIMENT :

At the End of this Experiment, the Students will able to :
a. Testdifferentbasic radicals in the given salt sample.

iy |

§ OATR e isonion BRANCH G tsisduseni SECTION :ecvovrvrrersrrs, '
| NAME . - TR —— . ROLLNO. oo,
REGD. NO.towumsrsusssssnisss MARKS f.oorvismasisnissmmssmssssin COMPLETE .............. —

1

!

B Kp_ow the Acid radical present in different salts.
A -Apparains Reguleed: - -~ - " i3
" a | TestTubesandTestTubeStand | b. | TestTubeHolder g
C. Test Tube Brush d. Dropper
e Gas Burner | f. Charcoal Cavity
B. 'C]zemicals Required :
a. Givensalt b.  Variousreagents. c. Litmus paper
THEORY :
Salt:

Salts regarded as compounds made up of positive and negative ions. The positive part comes

. fmn'f‘a base while negative part from an acid salts are ionic compounds. Therefore in other words,
saltis nc_:thlng but a compound made up positive and negative ions. The positive part comes from
base while the negative part from an acid. These are crystalline and souble in water.

" The saltformed by the loss of all possible protrons [ replaceable hydrogen atoms as H* ] are called -
norrhal salts. Such a salt doesn't containt either a replaceable hydrogen or hydroxyl group. For example:

NaOH + HCl—Neutralisation_, No )4 F,0
Base | ‘Acid | s Salt Water

Radical :

Itis one or group of atoms having positive or negative charge over it. Radicals are of two types

i TR e B L e A

a.
a ‘

;uuc;}js:ﬁ: Basic raqical and Acid radlgal. Metals form basic radicals and non-metals form acid radicals.
ve analysis Is the identification of basic and acid radicals separately. Positively charged ions

are called as ‘basic radicals’ and negatively charged ions are called as ‘acid radicals’.

2z
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ENGINEERING CHEMISTRY LAB. First/Second Semester

ACID RADICALS :
Carbonate sulphide, Chloride, Nitrate, Sulphite, Nitrite, Bromide, lodide, Phosphate and Sulphate
are the examples of Acid radicals.
BASIC RADICALS:
' The basic radical Is the cation left after removal of OH or other alkaline group from the bases.
Cations are atoms that have lost an electron to become positively charged. Sodium has one valence
electron, one electron in its outer energy level, so tends to lose one electron, and to become an ion with

a +1 charge.

PRELIMINARY TEST: -~ !
a. Colourofthesalt Lo -

(VVhite / Coloured)

Solubility of the salt i ¢

b
c. Odourofthe salt.Z cigdd
d

Structure of the salt

TEST WITH DILUTE HC{:

£ S TRUEL w(Soiublem water / hot water / dil HCI/ concentrated HCI)
,-,.v-,-}; (Odour / Odduriess)
1_., A1
P — (Crystaliine / Amporphous)

WET TEST FOR ACID RADICALS

" EXPERIMENT

OBSERVATION

INFERENCE

A pinch of salt is taken in
a clean and dry test tube.
Then 2 -3 drops of dil HCl is

a. Effervescence tooks place

with the evolution of colourless
and odourless gas and

a.CO, gas coming out from
carbonate. It may be CO;”

Then proceed to lime w~ter

odourless gas which Test.
added toit. Thenitis slightly extinguishes a buming stick.
warmed. '
TEST WITH CONCENTRATED : H,SO,
EXPERIMENT OBSERVATION INFERENCE

A pinch of salt is taken in
a clean and dry test tube,
Then 2 — 3 drops of con-

slightly warmed.

H,SO, is added to it. Then

a. Effervescence tooks place
with the evolution of colourless
gas which fumes in moist air
and produces a dense white
fumes when a glass rod
dipped in con. NH,OH is
shown to the above gas. -

b. Effervescence tooks place
with the brown fumes having
pungent smell. To it added
few pieces of copper tuming
then heated. Deep brown

vapours are produced and:

the solution turned green.

c. No effervescence and no gas
is evolved.

a. HClgasis coming out from
CI". It may be CI™ Then
proceed to test for CI”

-0

b. 1t may be Nitrate (NOy).

Then proceed to test for

. FeSO, and Brown Ring
Test.

. 4 .'-}l,
c. CI ,and NO; are absent.

123l
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ENGINEERING CHEMISTRY LAS,

TEST FOR CARBONATE (CO,""):

First/Second Semem;

EXPERIMENT

OBSERVATION

INFERENCE '

1.A pinch of salt is taken in
atesttube. Toitis added
2-mil of dil HC/ then it is
warmed.

2. The above gasis passed
through lime water
through the delivery tube.

Effarvescence tooks plate with
the evolution of colorless and
odourless gas.

a. Lime water turned milky.
Na,CO, +2HC/ — 2NaCl + CO, T +H,0
Na,CO, + H,SO, - Na,S0, + CO, T +H,0

b. Milkiness disappeared by
passing excess of CO:

Ca(OH), +CO, —» CaCoO, + H,0; +H,0

1)z

CaCO, +H,0 + CO, —» Ca(HCO

CO, gas coming out from |
Carbonate.

a. Thisisdue tothe formation |

of calcium Carbonate |
(CaCQ,) :

b. Thisis due to the formation
of Calcium Bicarbonate
Ca(HCO,),.

TEST FOR SULPHIDE (S-):

2.A filter paper is soaked
with LeauAcetate solution
is shown to the above gas.

EXPERIMENT OBSERVATION INFERENCE ;
1.Apinch of saltis taken Ina | Effervescence tooks place with the H,S gas coming out from -
test ube. About 2—ml of dil- | evolution of colorless gashavingrotten | sulphide. |
HCI/H .52 is added to it egg smell.
Thenitis warmed.

Na, +H,SO, — Na,SO, +H,S T

Na,8 +2HCI - 2NaCl + H,S 1

The Filter Paper turned black.
(CHCOO),Pb + H,S - PbS + 2CH ;COOH
(Lead Acetate) (Lead Sulphide)

This is due to the formation
of Lead Sulphide.

TEST FCR CHLORIDE (C[-) :

EXPERIMENT

OBSERVATION

1. A pinch of salt is taken in a
test tube. About 2-ml of
H;SO, is added to it. Then
it was warmed.

2. Aglass rod is dbped in con,
NH.OH is shown to the
mouth of the test tube.

clean and dry test tube. To

MnO; and 2 - 3 drops of
Con. H;S0O,. Then it is
heated.

3. A pinch of salt is taken in a

itis added a little amount of

NaCl+ H,80, - NaHSO, + HC!

NaCl + NaHSO, —» Na,S0, + HC/
Dense white fumes are evolved.

Grinish yellow

“2NaCl 4+ Mno, + 2H,S0, -

2KI+Cl > 2KCl +1

Effervescence tooks place with the evolution
of coloriess gas which fumes in moist air,

gas is evolved which tumed a
ﬂ!l_er Paper soaked in starch iodide paperblue.

N2,50, + MnSO, +Cr +2H,0

INFERENCE

HCI gas coming out from
Chloride

Thisis due to the formation
of Ammonium Chloride

Chlorin
lodine f
and de
Paper..

© gas liberated
r0n_1 starch lodide
pos:ted on the filter

—

Il 24 |}
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ENGINEERING C HEMISTRY LAB.

Firv:s *Cocond Semestor

4.1-ml of salt solution

hetherin soluble) is taken
in a test tube and then it is
acidified with dil — HNO,. Tt
is added Silver Nitrate
(AgNO;) solution.

5, The above ppt. Was allowed
to seftle down. The ppt is
washed with distilled water.
1tis divided in to two parts.

part—1: Toitis added dil HNO,
and well shaken.

part - 2 : To it is added dil -

A curdy white precipitate is obtained.

NaCl + AgNO,; — AgCl { +NaNO,
(White ppt)

AgCI+ 2NH ,0H — [Ag(NH,),|CI + 2H,0

[Ag(NH,), Cl]+ 2HNO; — AgCl +2NH4NO,

The ppt. does not dissolve.

The ppt dissolved and reappeared when

~AgCl is not soluble in

This is due to the formation
of Silver Chloride.

HNOQ;.

It is due to the formation

NH,OH and well shaken. acidified with dil-HNO,. of a Complex.
TEST FOR NITRATE (NO;’) :
EXPERIMENT OBSERVATION INFERENCE

. Apintch of saltis taken in
a clean and dry test tube
and 2 — 3 drops of Con.
H,S0,is added toit. Then
it is warmed. Cool the
above test tube and few
pieces of copper turning is
added to it.

. A filter paper soaked with
freshly prepared Ferrous
Sulphate (FeSO,) solutionis
shown to the above gas.

. Brown Ring Test : About 1—-
ml of salt solution (Whether
in soluble) is taken in a
clean and dry test tube. To
itis added equal volume of
Con. H,SO,. The test tube
is cooled perfectly under tap
water. Then slowly added
freshly prepared Ferrous
Sulphate (FeSO,) solution
without disturbing the liquid.

Effervescence tooks place with the
evolution Copious Brown fumes are
evolved.

2NaNO; + H,S0, — Na,SO, +2HNO;

Cu + 4HNO; - Cu(NO,), + 2H,0+ 2NO,

Filter Paper Turned Brown

A Brown ring was obtained at the
junction of the two liquid layer.

2N3N03 + HZSO4 b 4 N32504 + 2HN03
6FeSO, + 2HNO, +3H,S0, > -
3Fe(SO,); + 2NO +4H,0

FeSO, + NO - [Fe(NO)|SO,

This is due to the formation
of NO, gas.

Nitrate is confirmed.

11251
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ENGINEERING CHEMISTRY LAB.

TEST FOR SULPHATE (SO ™)

EXPERIMENT

OBSERVATION

A pinch of saltis taken ina
clean and dry test tube. It is
acidified with dil HCI. Then it
is added few drops Barium
Chloride (BaCl,) solution.

a. White Precipitate was
obtained.

a. SO,‘—-' is Conﬁrmed o

ASIGNMENT QUESTIONS

What is the Name of Acidic Part of the Supplied Salt ?

Define Acid radical ?

©CRNDO S BN

How does a salt become crystaline and amorphous ?
Why do you prepare the solution of salt ?

What happens when SO, is pass_ed through the lime water ?
How brown ring test is performed for Nitrate ?
Give the example of chemical reaction which involved for Carbonate radical ?
What is the confirmatory test for Chloride ion ?
. Whatis the test for Sulphate radical ?

10. Why most of the inorganic salts are soluble in water ?

11. What are the features possible textures of salt ?

12. Why does iodine gives a blue colour with starch solution ?
13. How you can detect the presence of Phosphate ion ?

WRITTING SPACE FOR ASSIGNMENT
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AIM OF THE E*PERIMENT -
Test for Basic Radicals (Known).
OBJECTIVES OF THE EXPERIMENT :
At the End of this Experimer;t, the Students will able to :
a. Knowdifferent test of bas'ic radicals in the given salt sample.
b. Detect the basic radical présent in different salts.

A Appamti:s Required :

= ——— —— ————————— s e ———

' a. Test Tubes and Test Tube Stand b. Test Tube Holder

¢ Test Tube Brush d. Dropper

GasBurner : Charcoal Cavity

B. Chemicals Required :

a. | Given salt b. | Various reagents. c. | Litmus paper

PROCEDURE :

Preliminary Test :

a. SaltNo.

b.  Colour of the salt (White / Coloured)

c. Structure . Crystalline/Amorphous |

d. Solubilityofthe salt (Soluble in water / hot water / dil HC// concentrated)
281
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ENGINEERING CHEMISTRY LAB. First/Second Semester

TEST OF AMMONIUM (NH,*):
— EXPERIMENT OBSERVATION

——

1. Dry Test Tube Heating : | a. The salt voltileges and a white | a. Volatile salt.
A pinch of salt is taken sublimate is formed i. Maybe NH,*salt

ina cleanand dry test tube. Yo perform sodalime test
The test tube is held by a | P R
test tube holder. First
heated gently then strongly
for about five min in non—
juminous flame.

2. Soda Lime Test : 7,

INFERENCE

A pinch of saltis taken ‘| b.. Ammonia gasis evolved. b. Maybe NH,*
in a watch glass A little
amount of soda lime (CaO -
+ NaOH) and one or, two
drop of water is added to
it. Then itis rubed with our
hand.

CONFIRMATORY TEST FOR ZINC (Zn*') :

EXPERIMENT OBSERVATION ~ INFERENCE

1. DryTest Tube Heating: |a. Thesaltchangedcolour.  |a. MaybeZn®.
A pinch of salt is taken in a
dean and dry test tube. The test
tube is held by a test tube holder.
First heated gently then strongly
for about five minutes in non—
| | luminous flame.

' | 2. Cobalt Nitrate Test:

A drop of cobalt nitrate solution a. Green mass is obtained. a. MaybeZn*
|is added to the infusible |
incandiscent residue is obtained
'|from the charcoal cavity test.
Then itis heted again in non—
luminous flame for two minutes.
3. Test with group Reagent:
'|One mi of the salt solution is | a. Awhite ppt.isformed.  |a. MaybeZn®
‘|saturated with solid NH4C!
followed by the addition of dil.
NaOH solution till alkaline. Then
HzS gas is passed through it.

Inasi
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ENGINEERING CHEMISTRY LAB.

 EXPERIMENT OBSERVATION __——
e , MaybeZn*
4. Ccnfirmatory Test: a. Awhite pptis obtained. a y ‘
(A) Potassium ferrocyanide 1
soluton is added dro;la liy drop 1
to one mi of the salt solution. od 1
(B) About 2— v of salt solution | & White ppt Is ﬂrst. obtain o zo RO 4
is taken in a test tube. Toitis which Is soluble with exce med
adde 3 test NaOH solution drop NaOH.
by crop and then in excess.
TEST 'OR MAGNESIUM (Mg**) : | E
EXPERIMENT OBSERVATION INFERENCE
a. May be alkali or g

1. Dry Test Tube Heating :A | a. Thesaltmeltson heating and

pinct of salt is taken in a clean solidifies on cooling. earth metal salt.

and cry test tube. The test tube -

is he.d by a test tube holder.

Firstheated gently then strongly

for about five minutes in non—

luminous flame.

2. Charcoal cavity Test:

A small cavity wais made onone [a. The salt melts and sinks into | a.

side of a charcoal block with the the cavity on heating and

help of a charcoal borer. Alittle reappears on cooling.

of sa't is filled with cavity. The

salt was moistened with a drop

of water. The charcoal block is

held in the left hand and deflect i

in non-luminous flame with the _, 3
4
|
’
N

May be alkali or al
earth metal salt.

help of a blow pipe to the salt.
Heated for about two minutes.

3. Test with group Reagents:
One ml of the salt solution is | a. Awhite ppti : =
saturated with solid NH.C/ Prtisobtained..  |a. MaybeMg™. '
follcved by the addition of dil. '
NH.CH solution till alkaline. The d

discdium hydrogen phosphate
solution is added. RS |
4. Confirmatory Test: | |
One ml of the salt solution is . a0
acici ed with dil HC/ and then | = ADlUePPLiscbtained. |4, Mgz confimed.
treated with a few drops of - Mg
macrieson reagentfollowed by | i
the addition of excess of dil : |
NaOtl | solution. k|

3oy
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ENGINEERING CHEMISTRY LAB. First/Second Semester
D’ CONFIRMATORY TEST FOR ALUMINIUM (AL**) :
EXPERIMENT OBSERVATION INFERENCE

1. Dry Test Tube Heating:

A pinch of salt is taken in a
clean and dry test tube. The test:

' | tube is held by a test tube holder.

First heated gently then strongly
for about five minutes in non-
luminous flame.

2. Cobalt nitrate Test:

A drop of cobalt nitrate
solution is added to the infusible
incandescent residue is
obtained from the charcoal cavity
test. Then it is heated again in
non-luminous flame for two

- | minutes.

About 2 — m! of salt solution
is taken in a test tube. To it is
added NaOH solution drop by
drop.

4. Test with group Reagent:

1-2 mi of the salt solution is
saturated with solid NH.C/
followed by the addition of dil.
NH.OH solution till alkaline.

5. Confirmatory Test:

(a) Dilute NaOH solution is
added drop by drop and then
in excess to 1 ml of the
above solution.

(b) Disodium hydrogen phos-
Phate solution is added to
1 m/of the above solution.

3. Test with NaOH solution:

a. Thesalt swells on heating

a. Blue mass is obtained.

a. Gelatinous white ppt is
obtained which soluble in
excess NaOH.

a. A white ppt. is formed.

a. The white ppt. dissolved

b. Gelatinous white ppt. is
formed which is solublein dil.
HCI solution.

a. May be AP salt.

a. Maybe Al**salt.

a. May be A3*

a. Maybe Al>*

a. Maybe Al**

a. AL+ conﬁr'_rhed.

n311
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ENGINEERING CHEMISTRY LAB, First/Second Se,,.J
TEST FOR CALCIUM (Ca?*) : |
EXPERIMENT OBSERVATION INFERENCE >

1. Dry Test Tube Heating:

Apinch of saltis taken in a clean
and dry test tube. The test tube
is held by a test tube holder.
First heated gently then strongly
for about five minutes in non—-
luminous flame.

2. Cobalt Nitrate Test:

A drop of cobalt nitrate solution
is added to the infusible
incandiscent residue is obtained
from the charcoal cavity test.
Then it is heted again in non-
luminous flame for two minutes.

3. Flame Test:

A nichrome wire or, a platinum
wire is rubed with sand paper.
Then it is strongly heated and
quenched in con—HC!/till the wire
imparted no colour to the non—
luminous flame. The clean wire is

pinch of the salt is taken by
touching the moist wire to the salt.
Itis shown to the outer most zone
of the non-luminous flame. The
colour of the flame is observed in
naked eye and also through a pair
of double blue glass.

4. Test with group Reagent :

(a) 1-2 mi of the salt solution is
- saturated with solid NH,C/
followed by the addition of dil.
NH,OH solution till alkaline.
The saturated solution of
(NH.);CO;; is added.

(b) The ppt. obtained above is
dissolved in a minimum
amount of CH;COOH,
boiled to remove CO, and
then ammonium oxalate
solution is added to it.

moisted with con-HC/ and a

a. The salt melts on heating and
solldifies on coollng.

a. Grey massis obtained.

a. Brickred through naked eye

and light green through
double blue glass.

a. Awhite ppt. is obtained.

b. A white ppt. is obtained

whichis soluble in dil HCI but
insoluble in CH;COOH
solution.

a. May be alkali m
earth metal salt.

a. Maybe Ca?

a. Maybe Ca*

bt i il - da Ty S

a. Maybe Ca*

b. Ca? confirmed.

i P
- - ’ .
- ST
D i a0\ e e s o, N
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e, ENGINEERING CHEMISTRY LAB,

TEST FOR SODIUM (Na‘') :

First/Second Semester

EXPERIMENT

OBSERVATION

INFERENCE

ﬁ_ry Test Tube Heating:

A pinch of saltis taken in a
clean and dry test tube. The test
tube is held by a test tube holder.
First heated gently then strongly
for about five minutes in non—
juminous flame.

2. Charcoal cavity Test:

A small cavity wais made on
one side of a charcoal block with
the help of a charcoal borer. A
litle of salt is filled with cavity.
The salt was moistened with a
drop of water. The charcoal
block is held in the left hand and
deflect in non—luminous flame
with the help of a blow pipe to
the salt. Heated for about two
minutes.

3. Flame Test:

~ A nichrome wire or, a
platinum wire is rubed with sand
paper. Thenitis strongly heated
and quenched in con—-HCltill the
wire imparted no colour to the
non-luminous flame. The clean
wire is moisted with con-HCland
a pinch of the salt is taken by
touching the moist wire to the salt.
Itis shown to the outer most zone
of the non—luminous flame. The
colourof the flame is observed in
naked eye and also through a pair
of double blue glass. -
4. Confirmatory Test:

To about 1 ml of the salt

solution potassium pyroanti-
Monate solution is added.

a. The salt decrepitates or
melts on heating and
solidifies on cooling.

a. The salt produces crackling
sound_.

a. Golden yellow colour through
naked eye.and colorless
through double blue glass.

a. White ppt of sodium pyro-
antimonate is obtained.

b. Maybe Na*

a. Na%*is confirmed

a. Maybe Na*

a. Maybe Na*

In3si
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ENGINEERING CHEMISTRY LAB.
TEST FOR POTASSIUM (K*) : .
EXPERIMENT OBSERVATION INFERENG:
a. The salt melts on heating and |a. Maybe K*

1. Dry Test Tube Heating:

A pinch of saltis taken in a clean
and dry test tube. The test tube
is held by a test tube holder.
First heated gently then strongly
for about five minutes in non—
luminous flame.

2. Charcoal cavity Test:

Asmall cavity wais made on one
side of a charcoal block with the
help of a charcoal borer. Alittle
of salt is filled with cavity. The
salt was moistened with a drop

held in the left hand and deflect
in non-luminous flame with the
help of a blow pipe to the salt.

3. Flame Test:

A nichrome wire or, a platinum
wire is rubed with sand paper.
Then it is strongly heated and
quenched in con—HClL{ill the wire
imparted no colour to the non—
luminous flame. The clean wire is
moisted with con—-HCl and a
pinch of the salt is taken by
touching the moist wire to the sallt.
It is shown to the outer most zone
of the non—luminous flame. The
colour of the flame is observed in
naked eye and also through a pair
of double blue glass.

14. Confirmatory Test:

About 2—ml of supplied salt
solution is taken in a test tube.
Few drops of cobalt nitrate
solution was added to it and
saturated with soaiuim nitrite. To
it is added dilute CH,COOH.
Then allowed to stand for

5 minutes.

a. The saltmelts and sinks into

of water. The charcoal block is

Heated for about two minutes.

solidifies on cooling.

_ the cavity on heating and
reappears on cooling.

a. Violet colour through naked
eye and crimson red through
double blue glass.

a. Yellow ppt of potassium
cobaltic nitrite is obtained.

a. Maybe K.

a. May be K*

a. Ktisconfirmed. = =

1134
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& ENGINEERING CHEMISTRY LAB. First /Second Semester

ASIGNMENT QUESTIONS l

Why the freshly prepared ferrous sulphate soluticn is added during the brown ring test ?.
What is the name of the Basic Part of the Supplied Salt and define basic radical ?
Write down the difference between dry and wet test of basic radical.

what happens when NaC/, KC/, NaNO3, AgNO3, CaCl/, salts are heated ?

Which types of salt is subjected to soda lime test ?

What is the features of soda lime test ?

What is the features of flame test ?

Which types of wire can be used in the flame test ?

What is the principle of charcoal cavity reduction test ?

10. Write down the basic of classification cations into different groups.

11. How can you test Na* and Mg?* ?

12. Why Na,CO; can not be used in place of ammonium carbonate in the IV group ?

WRITTING SPACE FOR ASSIGNMENT

@

©COENOO A ®L
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SECTION..............

ROLLNO.:

AIM OF THE EXPERIMENT : | 3
Test for Unknown Acid Radicals. | B

OBJECTIVES OF THE EXPERIMENT : .
At the End of this Experiment, the Students will able to :

a. Detectthe presence of acid radicals in the supplied salt. - _

b. Understand the rationale and procedure behind the separation for varlqus cations andfaﬁ“

¢  Perform qualitative analysis of unknown solution that contains various ions. o

A.  Apparatus Required :

— itk
e X
g

B Test Tubes and Test Tube Stad_ | » Test Tube Holder
c. | . TestTubeBrush | d. Dropper
N N W T
B. Chemicals Required : _ | 3 ‘*
a. Givensalt 'b.  Variousreagents. c¢. Litmus paper | "
THEORY :
Salt:

Salts regarded as compounds made up of positive and negative ions. The positive partca
from a base while negative part from an acid salts are ionic compounds. Therefore in otherword
saltis nothing but a compound made up positive and negative ions. The positive part comesf
base while the negative part from an acid. These are crystalline and souble in water. 3

The salt formed by the loss of all possible protrons [ replaceable hydrogen atoms as H*]
normal salts. Such a saltdoesn't containt either a replaceable hydrogen or hydroxyl group. For exam

NaOH + HCl—Neutmalistion_, Ny, gy )
Base.  Acid | Salt Water
Radical : oric. &
Itis one or group of atoms having positive or neqati y
such as : Basic radical and Acid radical. Metals fo o

are called as ‘acid radicals’.
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First/Second Semester

ACID RADICALS :

carbonate sulphide, Chloride, Nitrate, Sulphite, Nitrite, Bromide, lodide, P

Jre the examples of Acid radicals. hosphate and Sulphate

>RELIMINARY TEST :

~~“COLOUR OF SOLUBILITY OF ODOUR OF STRUCTURE OF |
THE SALT THE SALT THE SALT PHESALT
s
e ———

~ WET TEST FOR ACID RADICALS
£STWITH DILUTE HCI:

e R

EXPERIMENT OBSERVATION INFERENCE

Apinch of saltistaken in | a.
a clean and dry test tube.
Then 2 -3 drops of dil HClis
added to it. Then itis slightly

a.CO, gas coming out from
carbonate. It may be CO,
Then proceed to lime water
Test. '

Effervescence tooks place
with the evolution of colourless
and odourless gas and
odourless gas which
extinguishes a burning stick.

warmed
e —_—

EXPERIMENT INFERENCE

Apinch of salt is taken in
a clean and dry test tube.
Then 2 - 3 drops of con-
H,SO, is added to it. Then
slightly warmed.

a. Effervescence tooks place
with the evolution of colourless
gas which fumes in moist air
and produces a dense white
fumes when a glass rod

‘dipped in con. NH,OH is
shown to the above gas.

a. HClI gasis coming out from
CI'. It may be CI'™-Then '
proceed to test for CI”

. Effervescence tooks place

. No effervescence and no gas

with the brown fumes having
pungent smell. To it added
few pieces of copper turning
then heated. Deep brown
vapours are produced and
the solution turned green.

is evolved.

B ——

1371l

. 1t may be Nitrate (NO,). |

¢. Of,and Nb,‘ are absent. 1

Then proceed to test for
FeSO, and Brown Ring |
Test.

i
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ENGINEERING CHEMISTRY LAB.

First/Second Semester

Carbonate sulphide, Chloride, Nitrate, Sulphite, Nitrite, Bromide, lodide, Phosphate and Sulphate

are the examples of Acid radicals.

pRELIMINARY TEST:

I COLOUR OF SOLUBILITY OF "ODOUR OF STRUCTURE OF
THE SALT THE SALT THE SALT THE SALT

|

EXPERIMENT

OBSERVATION

INFERENCE

a clean and dry test tube.
Then 2 -3 drops of dil HClis
added toit. Then itis slightly
warmed.

TEST WITH CONCENTRATED : H,SO,

EXPERIMENT

Apinchof saltistakenin | a.

Effervescence tooks place
with the evolution of colourless
and odourless gas and
odourless gas Which
extinguishes a burning stick.

OBSERVATION

a.CO, gas coming out from
carbonate. It may be CO;™ ||

INFERENCE f
1

Apinch of saltis taken in
a clean and dry test tube.
Then 2 - 3 drops of con-
H,SO, is added to it. Then |
slightly warmed. %

- 7 . SR

a. Effervescence tooks place

with the evolution of colouriess

* gas which fumes in moist air

and produces a dense white
fumes when a glass rod

"dipped in con. NH,OH is

shown to the above gas.

Effervescence tooks place
with the brown fumes having
pungent smell. To it added

. few pieces of copper turning

then heated. Deep brown
vapours are produced and
the solution turned green. . .
No effervescence and no gas
is evolved.

I3t

a. HCI gasis coming out from
CI". 1t may be CI™-Then |
proceed to test for CI” |

b. It may be Nitrate (NO3).
Then proceed to test for
FeSO, and Brown Ring
Test. |

C. Cff,-and NO,’are absent. |
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First/Second Sep,,

ENGINEERING CHEMISTRY LAB.
TEST FOR SULPHATE (S047)
EXPERIMENT OBSERVATION INFERENCE
Apinchof saltis takenina | a. White Precipitate was a. SO, -is confirmed,
clean and dry test tube. It is obtained. :

acidified with dil HCZ. Then it
is added few drops Barium
Chloride (BaCl,) solution.

TEST FOR CARBO NATE (CO;°)

EXPERIMENT OBSERVATION INFERENCE

1. A pinch of salt ?s_'taken in Effervescence tooks plate with CO, gas coming out
atesttube. Toitis added | the evolution of colorless and | Carbonate. .
2—ml of dil HCI then itis | odourless gas.

warmed. : k-
a. Lime water turned milky. a. This is due to the formatiof

of calcium Carbon"a"
(CaCO.,) .

2.The above gas is passed
through lime water
through the delivery tube.

Na,CO, +2HC! - 2NaCl + CO; T+H,0
Na,CO, + H,S0, - Na,50,+CO, T +H,0

b. Milkiness disappeared by | b. This isduetotheforma
passing excess of CO:z of Calcium Bicarbonal
Ca(OH); + CO, - CaCO; + H,0, + H,0 Ca(HCO;),.

CaCO, + H,0+CO, - Ca(HCO,),

TEST FOR SULPHIDE (S™°)

EXPERIMENT OBSERVATION ' INFERENCE

T.Apinch of saltistakenina | Effervescence tooks place with the | H,S gas coming out frC n
test tube. About 2-mlof dil— | evolution of colorless gas having rotten | sulphide i
HCI/ HzSO4 is added to it. egg smell. ’

Then itis warmed.

Na, + H,SO, - Na,SO, +H,S T

2.A filter paper is soaked | Na,S+2HC/—2NaCl+H,S T e

with Lead Acetate solution 2 This is due to the formatiof
 chownto he abovegas. | The Filter Paper turned black. of Lead Sulphide. i

(CHCOO), Pb + H,S = PbS + 2CH,COOH

(Lead Acetate) (Lead Sulphide)

1138 1
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ENGINEERING C HEMISTRY LAB.

TEST FOR CHLORIDE (Cl-)

First/Second Semester

[ EXPERIMENT

OBSERVATION

INFERENCE

1.Apinch of saltis taken in
a test tube. About 2—-ml of
H,SO,is added toit. Then
it was warmed.

2. Aglass rod s dippedin con.
NH,OH is shown to the
mouth of the test tube.

3.Apinch of saltis takenin
aclean and dry test tube.
To it is added a little
amount of MnO, and 2 -
3 drops of Con. H,SO,.
Thenitis heated.

'|4.1-ml of salt solution
(Whether in soluble) is
taken in a test tube and

~ then it is acidified with
dilute HNO,. It is added
Silver Nitrate (AgNQO;)
solution.

5.The above ppt. Was
allowed to settledown. The
pptis washed with distilled
water. Itis divided in to two

parts,

Part - 1 : To it is added
dilute HNO, and well
shaken.

Part - 2 : To it is added
dilute NH,OH and well
shaken.

Effervescence tooks place with the
evolution of colourless gas which fumes
in moist air.

NaCl + H,S0, - NaHSO, + BCI
NaCl +NaHSO, — Na,S0, + HC/
Dense white fumes are evolved.

| Grinishyellow gas is evolved which tumed

afilter paper soaked in starch iodide paper
blue. '

2NaCl +MnO, +2H,80, —
Na,SO, + MnSO, +C/ + 2H,0
2K1+Cl - 2KCI+1
A curdy white precipitate is obtained.

NaCl + AgNO; — AgCI { +NaNO,
(White ppt)

AgCl+ 2NH ,OH - [Ag(NH,),|CI + 2H,0
[Ag(NH,),Cl]+2ZHNO, - AgCl + 2NH4NO,

The ppt. does not dissolve.

The ppt dissolved and reappeared when
acidified with dil-HNO.

HCI gas coming out from
Chloride

This is due to the
formation of Ammonium
Chloride

Chlorine gas liberated
lodine from starch lodide
and deposited on the
filier paper.

This is due to the
formation of S‘'ver
Chloride.

AgCl! is not soluble in
HNO,.

It is due to the formation
of a Complex.

1391 -
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ENGINEERING CHEMISTRY LAB. First/Second Sﬂuﬁé
TEST FOR NITRATE (NOy) 3

EXPERIMENT OBSERVATION INFERENCE

1. Apintch of saltis taken in Etfervescence tooks place with the | This is due tothe fOHTlatiq.}

a clean and dry test tube
and 2 - 3 drops of Con.
H,SO, is added toiit. Then
it is warmead. Cool the
above lest tube and few
pieces of copper tuming is
added toit.

A filter paper soaked with
freshly prepared Ferrous
Sulphate (FeSQO.)solution is
shown to the above gas.

Brown Ring Test : About 1--
nl of calt solution (Whether
in solubie) is taken in a
clean and dry test tube. To
it is adecd equal volume of
Con. H,;S0,. The test tube
is cooled perfectly undertap
water. Then slowly added
freshiv prepared Ferrous
Sulphate (FeSO,) solution
without disturbing the liquid.

evolution Coplous Brown fumes ‘are
evolved.

2NaMNO, + H,S0, —» Na,SO, + 2HNO,

Cu+4HNO, - Cu(NO,), +2H,0+2NO, |

Filter Paper Turned Brown

A Brown ring was obtained at the
junction of the two liquid layer.

2NaNO, + H,SO, —> Na,SO, + 2HNO;
6FeSO, + 2HNO, + 3H,S0, —
3Fe(S0O,); + 2NO +4H,0

FeSO, + NO - [Fe(NO)]SO,

of NO, gas.

'i

Nitrate is confirmed.

©®ND O DN

— -
- O

D«;'\SIGNMENT QUESTIONS

Why the negative part of a saltis called acidic redical ?
What do you mean by dry testand wet test ?

Define group reagent 7
What is effervescence ?

Which gas is evolved when sulphides are treated with dilute H,SO, ?

Write down any iron salt which is light green ?

Why sodium carbonate extract prepared in salt analysis ?
Why HCl is used for the flame test instead of H,SO, ?
Why anions are called acid radicals ?

What are the anions detected by concentration H,SO, ?

_ What are anions detected with help of dilute H,SO, ?

1140 1/
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Sign. of Sr. Lect./Lecturer

——

AIM OF THE EXPERIMENT :

Test for Unknown Basic Redicals.
OBJECTIVES OF THE EXPERIMENT : _
At the End of this Experiment, the Students will able to :
Detect the presence of basic radicals in the supplied salt.
Understand the rationale and procedure behind the separation for various cations and anions,

Perform qualitative analysis of unknown solution that contains various ions.
Apparatus Required : |

a. Test Tubes and Test Tube Stand b. Test Tube Holder ‘i

1 C. Test Tube Brush . d. Dropper

Ry A e

(DO oo

e. Gas Burner f. Charcoal Cavity |
i ~ |

B. Chemicals Required :

a. Givensalt b. Various reagents. c. Litmus pabér ,

Salt: .

Salts regarded as compounds made up of positive and negative ions. The positive part con'l
from a base while negative part from an acid salts are ionic compounds. Therefore in other words
salt is nothing but a compound made up positive and negative ions. The positive part comes fi
hase while the negative part from an acid. These are crystalline and souble in water.

The salt formed by the loss of all possible protrons [ replaceable hydrogen atoms as H* ] are callé
normal salts. Such a salt doesn't containt either a replaceable hydrogen or hydroxyl group. Forexampﬁ

THEORY : %

NaOH + HC|—eutnlisation , N, ) 4+ H,0

Base Acid Salt Water 3

Radical : ! 4

It is one or group of atoms having positive or negative charge over it. Radicals are of two typ
such as : Basic radical and Acid radical. Metals form basic radicals and non-metals form acid radica
Qualitative analysis is the identification of basic and acid radicals separately. Positively chargedi0
are called as ‘basic radicals’. X

42/
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ENGINEERING CHEMISTRY FAB.

BASIC RADICALS :

First/Second Semester

The basic radical is the cation left after removal of OH or other alkaline group from the bases.
Cations are atoms that h.ave lost an electron to become positively charged. Sodium has one valence
electron, one electron in its Quter energy level, so tends to lose one electron, and to become an ion with

a +1 charge.
PRELIMINARY TEST :
| COLOUR OF SOLUBILITY OF ODOUR OF STRUCTURE OF |
THE SALT THE SALT THE SALT THE SALT
= .
s t Qecci-cvle gy fiist ol Tt

DRY TEST FOR BASIC RADICALS

DRY TEST TUBE HEATING :

INFERENCE

EXPERIMENT OBSERVATION
Apinchofsaltistaken | a. The saltdecripitates a. May be cryastaline salt
in a clean and dry test (Cracking Sound)
tube. Thetesttubeisheld | 4, e saltdeflagrates. (Catches | b. Some nitrate / nitrite sait
by a test tube holder. First fire) 7o ¢ e e 4
heated gently then strongl . C. e sail c
for abogt ﬁgi min in NO?IZ c. Water particles are crystalisation.
lumi fl deposited at the cooler part d. Volatile salt
s e of the teswt tube. o :
d. The salt voltileges and a [ i- MaybeNH,"salt
white sublimate was formed To perform sodalime test.
e. The salt swells on heating e. MaybeA/* salt.
f. The salt fuses (!\gi_lts) on | f Itmay be alkali salt
Esgghngg and solidifies on o e e
g. Awhiteinfusible incandiscent | 8- 1t may be Mg?", Sn** / alkaline
; earth metal.
mass is left.
h. Abrown fumes are evolved. To Perform Cobalt Nitrate Test.
i The saltchanges colour h. Maybe NO, salt.
a. Yellowwhen hotand white | i. Maybe Zn* salt
when cold " To Perform Cobalt Nitrate Test
b. Yellowwhenhotandcold. | ji, Maybe Pb?* salt
' To Perform Charcoal Reduction
vl ‘TBISt'_‘{' = LIRRE '
fil. CUE A i
L | To Perform Borax Bead Test. |
/437
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First/Second Sep, '_

ENGINEERING CHEMISTRY LAB.
SODA LIME TEST
EXPERIMENT OBSERVATION _ ,NFERE,P_
N . . —"——-‘\
A pinch of salt is taken in a watch a. Ammonia gas is a. MaybeNH; 8
.

g

hand.

lass Alittle amount of soda lime (CaO

+ NaOH) and one or, two drop of water

is added to it. Then itis rubed with our
€«

avolved.

™
[

CHARCOAL CAVITY TEST

EXPERIMENT

OBSERVATION

INFERENCE

A small cavity is
made on one side of a
charcoal block with the help
of a charcoal borer. Alittle
of salt is filled with cavity.
The salt is moistened with
a drop of water. The
charcoal blockis held in the
left hand and deflectin non—
luminous fiame with the help
of a blow pipe to the salt.
Heated for about two
minutes.

. The salt decrepitates.

(Cracking Sound)

. The salt deflagrates. (Cathes

Fire)

. The salt fuses (melts) on

heating and sinks in to the
charcoal cavity.

. Leaves behind a infusible,

incandescent white residue.

. The colourofthe saltyellowwhen

hot and white when cold.

Leaves behind a coloured
residue.

a. May be crystalline salt.
To Perform Flame Test.

c. May be alkali salt.
To Perform Flame Test.

d. May be AI*Y, Mg*, of

Alkaline earth metal.

To Perform Cobalt Nitrate Test;

e. ItmaybeZn*salt.

be performed.

3
~b. MaybeNO, and NO,"saqE

£

]
To Perform Cobalt Nitrate Test.'j
. Chrcoal reduction testistd

b

¥

E

COBALT NITRATE TEST

4
‘\
]
]

EXPERIMENT

OBSERVATION

1
4

A drop of cobalt
nitrate solution is added to
the infusible incandiscent
residue is obtained from
the charcoal cavity test.
Then it is heted again in

non-luminous flame for two
minutes.

Blue mass is obtained.
Green mass is obtained.
Pink mass is obtained.

Grey mass is obtained.

INFERENCE j

a. MaybeAr*
b. MaybeZn*
¢. Maybe Mg*
d. Maybe Ca®

/44 //
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ISTRY LAB.
ENGINEERING CHem First/Second Semester
FLAME TEST
EXPERIMENT OBSERVATION INFERENCE
A nichrome wire or, a platinum | Golour Observed Colour Through
wire is rubed with sand paper. Then it i o il s i
is strongly heated and quenched In
~on-HCI till the wire impartad no | * Geldenyellow | a.Colourless 2. May be Na*
colour to the non-fuminous flame. The
dean wire is moisted with con-HC/ | b. Brick red b.Nottobeviewed | b. May be Ca®
and a pinch of the salt is taken by
touching the moist wire to the salt. Itis
shown to the outer most zone of the
non-luminous flame. The colour of the
fame is observed in naked eye and
also through a pair of double blue
glass.
CHARCOAL REDUCTION TEST
EXPERIMENT OBSERVATION INFERENCE
A ]rtnix:lure islpr evl:g" ed 0; a. White shining malleable bead a. May be Pb* salt.
15.EEIL chancos) pawcerdn with lemon yellow incrustain
fusion mixture (Na, CO, + dnarid
¢,CO,)inthe ratioof 1: 3: 1 | @ndmarkingpaper
sroportion. A little of the |, oo scale without any b. May be Cu®salt.

nixture is taken in a charcoal
savity and heated strongly in
educing (luminous) flame. The
solour of the residue is
»bserved.

incrustation.:

WET TEST FOR GR - | - RADICALS : (Pb**, Hg,**, Ag")

‘ROUP REAGENT : DILUTE-HC!

EXPERIMENT

OBSERVATION

INFERENCE

About 1 -ml of salt solution is
taken in a clean test tube and
t was added dil - HCI.

a. White ppt. was formed which was
obtained which is soluble on
boiling and ppt was reappeared on
cooling.

a. Pb?* may be present.

/45l
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. ENGINEERING CHEMISTRY LAB. First/Secong o

WET TEST FOR GR - 11 (A) RADICALS : (Pb™", Hg?, Cu®*, Bi*)
AND Gr - Il (B) RADICALS (As**, Sn’*, Sb™)

+ Dilute = HC/ in presence of H,S gas.

Group Reagent
EXPERIMENT - OBSERVATION INFERENCE N
1. About 1 —ml of salt solution a. Black pptis formed. a. Pb* Cu* may be

is taken in a clean test tube
and toitisadded dilute HCL
Then itis passed thorugh H;S
gas.

]

WET TEST FOR GR-11I (A) RADICALS : (Fe*, A", Cr*)
GROUP REGENT : Dilute — NH,OH in presence of solid NH,CL

EXPERIMENT - OBSERVATION INFERENCE
a. AI**maybe Presen

About 1 —ml of saltsolutonwas | a. Gelatinous white ptt is
taken in a clean test tube. To it obtained.

is added solid NH,CI till
saturated and dil — NH,OH is &
addzd to it till alkaline.

WET TEST FOR GROUP : Ili (B) RADICALS : (Sn**, Mn**, Co*, Ni*')
B

GROUP REAGENT : NH,C! and Dilute — NH,OH in presence of H,S gas. P
EXPERIMENT OBSERVATION INFERENCE
About 2 — ml of supplied salt solution | 3, White pptis obtained. a. Zn*may be prese .'-._-'

is taken in a clean test tube. To itis
saturated with solid NH,CI and then

alkeline with dil = NH,OH and H,S
gasis passed through it.

WET TEST FOR GROUP - IV - RADICALS : (Ba?, Sr%*, Ca?')
GROUJP REAGENT : (NH,),CO;, NH,Clin presence of dilute — NH,OH.
EXPERIMENT -~ OBSERVATION "~ INFERENCE___

‘About 2—ml of supplied saltSolution | ~White pptis obtained . s
is taken in a clean test tube; Toitis /"| >/ 1916 e ' G R
saturated with solid NH,Cl and then Lenisido 2i o

alkaline with dilute NH,OH. Then
saturated solution are absent
(NH,).CO,is added toit.

/46 /
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ENGINEERING CHEMISTRY LAB.

First/Second Semester

WET TEST FOR GROUP -V - RADICALS : (Mg**, Na*, K*, NH,*)

(Therre is no specific group reagent,

No specific Gr—Test, They are tested individualy for this group.)

CONFIRMATORY TEST FOR MAGNESIUM : (Mg**)

~ EXPERIMENT

OBSERVATION INFERENCE

— »

1.About 2 — ml of suplied salt
solution is taken in a clean test
tube. Toit is saturated with solid
NH,C! and then alkaline with
dilute NH,OH. Then disodium
Ortho phosphate (Na,HPO,)
solution is added

2.About 1-ml of supplied salit
solution is taken in a test tube. To
itis added 5 — drops of dil - HCI
and 1 — drop of magnesor
reagent. Then excess of NaOH
added to it.

White ppt of magnesium Mg?* is confirmed
ammonium o

Gelatinous blue ppt is | Mg?is confirmed.
obtained. ~4aersentasty

CONFIRMATORY TEST FOR SODIUM : (Na*)

EXPERIMENT

OBSERVATION INFERENCE

About 1-ml of supplied salt solution
istakenin atesttube. Toitis add it
is added Potassium Pyroanti-
monate solution.

White ppt of sodium Na*is confirmed
pyroantimonate. ' :

CONFIRMATORY TEST FOR COPPER (Cu**)

EXPERIMENT

OBSERVATION INFERENCE -

About 1- 2ml of supplied salt solution
NH,OH taken in a test tube is added
dropwise and then in excess.

Bluish white PPT is first formed which | Cu?*is confirmed
is dissolved with excess NH,OH 2y
forming a deep blue solution.

CONFIRMATORY TEST FOR POTASSIUM (K") g &

EXPERIMENT

OBSERVATION INFERENCE

About 2—ml of supplied salt solution
Is taken in a test tube. Few drops of
Cobalt nitrate solution was added to
it and saturated with sodium nitrite.
Toitis added dilute CH ;COOH. Then
\i"OWed to stand for 5-minutes.

Yello‘whppt of potassium cob'é‘l_':ti_'c' | K*is confirmed. '
nitrite is obtained. :

VaTN
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' ENGINEERING CHEMISTRY LAB.

CONF

(RMATORY TEST FOR AMMONIUM (NH,*)

First/Second Sep,

EXPERIMENT

OBSERVATION

INFERENCE E

About 2-m of the salt solution is
be. Toitis added

few drops of NaOH and a little

takenin atesttu

amount Nessler's Reagent.

Brown ppt is obtained.

NH«' is confirmed

CONFIRMATORY TEST FOR CALCIUM (Ca**)

e

EXPERIMENT

OBSERVATION

INFERENCE

—

The above white

(CaCO;) ppt. dissolved
in dil = CH,COOH. To it
is added Ammonium
Oxalate solution dilute

NH,OH

White ppt. of Calcium Oxalate is

. obtained.

Ca?*is confirmed. - |

CONFIRMATORY TEST FOR ALUMINIUM (AE*) 1

EXPERIMENT

OBSERVATION

INFERENCE

About 2 — mi of salt
solution is taken in a test
tube. Toitis added NaOH
solution drop by drop.

soluble in excess NaOH.

Geletinous white ppt is obtained which

A3t is confirmed.

CONFIRMATORY TEST FOR ZINC (Zn#)

EXPERIMENT

OBSERVATION

min...L.-_._m_r baslen

INFERENCE

R

About 2 — m/ of salt
solution is taken in a
test tube. To it is added
test NaOH solution drop
by drop then excess.

White ppt is first obtained which is

soluble with excess NaOH.

Zn#*is confirmed.

il o s B

/38 [/
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_ INEERING CHEMISTRY LAB. _
ENGINE First/Second Semester

What are the basic radlcals which are coloured ?

What s the group reagent forgroup-1l ?

Whatis the name of product obtained by the reaction of lead ion with potassium chromate solution ?
Why the positive part of a salt s called basic radicals ? |
Whatiis the colour of residue when zinc salt is heated ?

Write down a cation which is not obtained from a metal ?

what are the basic radicals which are absent, ifthe given salt is white ?

How is dry heating test performed and what information you get if the residue changes to yellow
whenhot ?

g. How is charcoal cavity test performed ?

10. Why do inorganic salts ionise when dissolved in water ?

11. Name the basic radicals which are absent, if the given salt is white.

12. Name the salts which produce crackling sound when heated.

13. Whatis the expected observation when copper sulphate is heated in a dry test tube
14. Which ion gives grassy green color with non - luminous flame?

15. What is a colored basic radical (cation) ?

16. Which cation is not presentin Group I ?
17. Which cation gives flesh coloured precipitate with hydrogen sulphide gas in presence of NH4CI

and and NH40OH?
18. Which reagent is used to test the presence of ammoniumion in a given salt ?

PN NI
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\IM OF THE EXPERIMENT :

N CvBEoi e e o
EXPERIMENT NO. 09 |

[l

Sign. of Sr. Lect./Lecturer

~ Test for unknown salt (Composed of one Basic Radical and one Acid Radical).
YBJECTIVES OF THE EXPERIMENT : -
At the End of this Experiment, the Students will able to :

L

JRELIMINARY TEST :

COLOUR OF
THE SALT

SOLUBILITY OF
THE SALT

ODOUR OF
THE SALT

Detect the presence of basic and acid radicals in the supplied salt.

STRUCTURE OF ||
THE SALT

- DRY TEST FOR BASIC RADICAL

IRY TEST TUBE HEATING :

EXPERIMENT

OBSERVATION

INFERENCE

A small quantity of the saltis taken
n a clean and dry test tube and
neated strongly in the hottest part
of the non luminous flame.

(a) A sublimate is formed
(Note the colourof the sublimate).
(b) Water particles condense at
the cooler part of the test tube.
(c) Decripitation or cracking sound
is produced.
(d) Deflagration takes place.
(e) The salt changes colour.
i, Yellow when hot and white
when cold.
i. Reddish brown when hot
and yellow when cold.
i. Yellowish brown when hot
and brown when cold.
iv. Red to black when hotand
brown when cold.

(a) Itis volatile salt, (Soda lime test
and bulbtube test should be
performed).

(b) Salt contains water of
crystallisation.

(c) May be crystalline salt.-

(d) The salt may be nitrate of alkali
or alkaline earth metal.

(e) i
ii. Itmay be Lead salt.
ji. Itmay be TinorBismuth salt.

It may be Zinc salt.

iv. It may be Iron salt.

751/
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ENGINEERING CHEMISTRY LAB.

First/ngeco"d Se”l

EXPERIMENT

OBSERVATION

INFERENCE

(f) It blackens without burning.

(g) Salt fuses on heating and
solldifies on cooling.

(h) Salt swells upon heating.

(i) Agasisevolved.

. Reddishbrown gas
evolved and it supports
combustion.

ii. Colourless, odourless gas
is evolved and it
extinguishess burning
splinter.

iii. Colourless, odourless gas
is evolved and it rekindles
glowing splinter.

iv. Reddishbrown gas is
evolved which bums inside
the tube and water vapour
comes out. Cracking
sound is produced.

(i) Nochange of salt is observed.

(f) Tt may be copper, Nioro
Manganese salt. 'cke) 5

(g) May be alkali or alkaling

&
metal salt. ar

(i) The salt decomposes. It 2
be salt of heavy metal.

i. It may be Nitrate of he .
metal. :

ii. May be Carbondioxide fro
Carbonate salt. :

jii. Itmay be Nitrate salt.

iv. It may be Ammoniur
Nitrate.

(j) Othertestsshouldbe perfonm?

L)

IDALIME TEST :

EXPERIMENT

OBSERVATION -

INFERENCE

Alittle of the salt is taken in a clean
.vatch glass along with sodalime
and it is rubbed by adding two
drops of water.

(a) A colourless gas evolved with
strong smell of Ammonia and
colour of the mixture is
unchanged.

(b) The colour of the residue
changes to brown and there is
no evolution of any gas.

(c) The colour of the residue is not
changed.

(a) NH,* may be present.
(To be conformed in the
test) )

(b) Hg?* may be present.
(Bulb test should be perfo

(c) As* may be present.
(Bulb test should be perfo

BULB TEST :

EXPERIMENT

OBSERVATION

INFERENCE

An intimate mixture of the salt, an
hydrous sodium carbonate and
wood charcol powder is prepared
in the ratio of 1:3:1. About two
gram of the mixture is taken ina
clean test tube and heated strongly
for five minutes.

White mirror is tapped in to a
walch glass containing dilute HCL

(a) White shining mirror is
performed.

(b) Black mirror is formed with
garlic odour.

(a) Hg?* may be present.

(To be conformed in the W
test) i

(b) As* may be present. ;
(To be conformed in the W8
test) -
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¢ ENGmEERING CHEMISTRY LAB., First/Second Semester
EXPERIMENT OBSERVATION INFERENCE
| — . R
CHARCOL CAVITY HEATING : (a) May be crystalline salt.

A little of the Salt is taken in the
charcoal cavity and heated by
oxidising flame with the help of a

blow pipe.

(a) The salt decripitates.

(b) The salt defagrates.

(c) The salt fuses and sinks into
the charcoal cavity.

(d) Infusible incandescent white
residue.

(e) Originally white but leaves a
coloured residue.

(f) Originally coloured salt and
leaves a coloured residue.
(write the colour)

(b) May be NO;~ or NO, salt.

(c) Salt contains alkali oral kaline
earth metal. (flame test should
be performed).

(d) Cobalt nitrate test should be
performed.

(e) Charcoal reduction test should
be performed.

COBALTNITRATE TEST:
The salt is taken in the charcoal
cavity and heated in the oxidising

- | flame with the help of a blow pipe

till an infusible, incandescent white
mass is obtained. Then one drop
of cobalt nitrate solution is added

. |toitand heated strongly.

(a) Blue mass is obtained.

(b) Green mass is obtained.

(c) Rosy mass is obtained.

(d) Dirty green mass is obtained.
(e) Grey mass is obtained.

(a) Al* or PO, may be present.
(b) Zn* may be present.

(c) Mg may be present.

(d) Sn** may be present.

(e) Ca?, Sr** orBa? may be present.
(Flame test should be
performed)

| FLAME TEST :
.| The nichrome wire is cleaned with

sand paper and dipped in conc.

'|HCI and show to non-luminous

flame. This process is repeated till
no colour is imparted to the flame.
Then the wire is moistened with
conc HCI and a little of the salt is
taken by touching to the salt is
taken by touching to the salt and
shown to the oxidising flame.

(a) Persistent golden yellow
coloured flame is seen in naked
eye and colourless through
double blue glass.

(b) Violet flame is seen in naked
eye and red through a prir of
blue glass.

(c) Brick red flame is observed.

(d) Crimson red flame
observed.

(e) Peagreen flame.

(f) Green flame with blue centre.

is

(a) Na* may be present.
(b) K* may be present.
(c) Ca?* may be present.
(d) Sr** may be present.
(e) Ba?* may be present.
(f) Cu?* may be present.

.| CHARCOAL REDUCTION TEST :

An intimate mixture of salt, wood
charcoal powder and fusion
mixture in the ratio 1:3:1 is
prepared. The mixture is taken in

| the charcoal cavity and heated in
| the luminous flame with the help
of a blow pipe.

(a) White shinning malleable bead
without any incrustation and
the bead do not mark the paper.

(b) White shining malleable bead
with lemon yellow in crustation
and bead marks the paper.

(c) Britte bead with yellow incrustation.

(d) Brittle bead with bluish white
incrustation.

(e) Red scales withoutincrustations.

(f) Malleable white bead.

(g) Gray magnetic mass without
incrustation.

(a) Ag* may be present.

(b) Pb?* may be present.

(c) Bi** may be present.

(d) Sb** may be present.

(é).Cu2+ may be present.

(f)""ién” may be present.

(Q) Fe?*, Co* or Ni** may be present.
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ENGINEERING CHEMISTRY LAB.

'DENTIFICATION OF ACID RADICAL :

EXPERIMENT

OBSERVATION

1 ce dilute H,SO, taken in a test
tube and slightly wanmed, To this
a pinch of salt is added.

a
f
.'
{
|
|
!
i
|
i
i
|
E

1. Effervescence lakes place with
the evolution of :

(a) a colourless and odourless
gas.

(b) Colourless gas with rotten egg
smell.

(c) Colourless gas with burning
sulphur smell.

(d) Reddish brown fumes having
pungent odour.

(e) No effervescence takes place.

(a) Carbonate may be PY—

(Other test shoygq
performed for its conformgy

(b) Sulphite may be present,

(Other test shoulq .|

performed forits conformatigy '!
(c) SO,;* may be present,

(Other test should be ‘

performed forits confommm)
(d) Nitrite may be present.

(Other test should be
performed for its conformatiop) ;

(e) Gr-I acid radicals absent.

(Test for Gr-II acid radicals|
should be performed) '

TEST FOR GROUP-II ACID RADICAL :

EXPERIMENT

OBSERVATION

INFERENCE

i In a clean test tube a little of the
salt is taken. To it conc. H,SO, is
added by the side of the test tube.

1. Effervescence takes place with
the evolution of :

(a) Colourless.
(b) Reddish brown vapour.
(c) Violet vapour.

(d) No effervescence takes place

(a) Chloride may be present. |
(Other test should be
performed forits confonnahon}"

(b) Bromide may be present.

(Other test should be.
performed forits conformahon}

(c) lodide may be present.

(Other test should be
performed forits oonfonnaﬁor_l._

(d) Group-II acid radicals absent:
(Test for Gr-III acid radlcals

TEST FOR GROUP-III ACID RADICAL :

should be performed)
4

EXPERIMENT

OBSERVATION

3

TEST FOR NITRATE :

A pinch of the salt is taken in a
clean test tube. A piece of the
Copper turning is added to it
followed by addition of three drops
of concentrated H,SO, and
heated.

(@) Copious brown fumes evolved.

(b) No remarkable observation is
noted.

INFERENCE !-'J
(a) Nitrate may be present. "

(Other test should .b‘
performed forits conformatiof/}

(b) Nitrate is absent.
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| ENGINEERING CHEMISTRY LAB,

~£5T FOR GROUP-IL ACID RADICAL :

B

First/ Second Semester

— EXPERIMENT

OBSERVATION

— ST FOR SULPHATE :

. of salt solution is taken in a
clean test tube and it is acidified
with dilute HCl.. Then barium
chloride solution is added to it

(a) White Precipitate is obtained.

(b) No white Precipitate is obtained,

INFERENCE

(a) Sulphate may be present.
(Other test should be
performed for its conformation)

(b) Sulphate is absent.

(Test for Phosphate should be
performed),

-;'E';"'_WEPHOSPHATE:

1 ml. of Ammgnium molybdate
solution istakenina clean test tube,
1 ml. of concentrated nitric acid is
added to it and warmed. Then few
drops of salt solution is added.

(a) Yellow precipitate is formed.

(b) No yellow precipitate is formed.

(a) Phosphate is present and
conformed.
(b) Phosphate is absent,

R

CONFORM TEST FOR CO3* :

: TEST FOR ACID RADICAL :

T EXPERIMENT

OBSERVATION

INFERENCE

1. 1ccof dilute HClis taken in a
clean test tube. It is'generaly
warmed and to it a little salt is

added.

1. Effervescence takes place with
the evolution of a colourless and |

_odourless gas.

1. CO;% may bé present.

2. Abuming matchstickisshown 2. The burning stick is |2. CO,> may be present.
to the evolved gas. extinguished. .
3. Alttle more saltis added to the | 3 At first white turbidity (mi 2
; y (milk {3. CO,* may be present.
d)ovemmmandmeeyolvedgas colour) appears which
is.passed though ﬂ?e lime water dissappears with excess
wihtehepofa c!elwery . passing of the gas.
4. Alittle more salt is added to the -
above test tube and the evolved | 4. No change of the colour takes 4. CO,*is confirmed.
gas is passed through acidified place.
pottassium . dichromate
solution with the help of a
delivery tube.
ONFORM TEST FOR SO;* :
EXPERIMENT OBSERVATION INFERENCE
1. SO, may be present.

. 1 cc of dilute HCL is taken in a
deantesttube. Itis gently warmed
and to it a little salt is added.

.. A litle more salt is added to the

above testtube and the evolved gas
IS passedthrough the lime water
with the help of a delivery tube.

. Alittle more salt is added to the

above test tube and the evolved
9asis passed through acidified
Potassium dichromate solution

with burning sulphur smriell.

Effervescence takes place with
the evolution of a colourless gas

At first white turbidity (milk colour)
appears which disappears with
excess passing of the gas.

Colour of acidified potassium
dichromate changes to green.

2.S04* may be present.‘

3. SO,* is confirmed.

with the help of a delivery tube.
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- ————scecES
Scanned by CamScanner




ENGINEERING CHEMISTRY LAB.

CONFORM TEST FOR S$* :

EXPERIMENT

OBSERVATION

INFERENCE ~

1. 1 ccof dilute HCl Is taken in a
clean test tube. It is gently
warmed and to it a little salt Is
added.

A fiter paper soaked with leacd
acelale solution is shown to
erolved gas.

)

. Effervescenca takes place with

the evolution of a colourless gas
with rotten egg smell.

. Filter paper turns black.

. S% may be present

. S?-is confirmed.

CONFORM TEST FOR NO, :

EXPERIMENT

OBSERVATION

INFERENCE

1. 1ccofdilute HClis takenina
cleair test tube. I is gently
warnrad and to it a little salt is
ad fed. :

2. A fiter paper is soaked with

starch icdide solution is shown
te evolved gas.

A. A filter naper scaked with a
freshly prepared ferrous
sulphate solution is shown to
the evolved gas.

. Effervescence takes place with

the evolution of reddish brown
fumes having pungent odour.

. Filter paperturns blue.

. The filter paper turns brown.

. NO; may be present.

. NO; may be present.

. NO; is confirmed.

: ANALYSIS OF GROUP - II ACID RADICAL:

TEST FOR C'{LORIDE :

EXPERIMENT

OBSERVATION

INFERENCE

1. A littie of the salt is taken in a
clean and dry test tube and
2-3 drops of conc sulphuric
acid is added by the side of the
test tube.

2. A glass rod dipped in conc.
ammonium hydroxide is shown
to the above test tube.

3. To the above test tube a little
manganese dioxide is added
flowed by addition of 2-3 drops

tube is heated._

4. Afilter paper soaked in starch
iodide solution is shown to the
evolved gas.

of conc H,SO, and the test,

. Effervescence takes place with

the evolution of a colourless gas
which fumes in moist air.

. Dense white fumes are

produced.

. Greenish yellow gas is evolved.

. Filter paperturns blue.

. Cl- may be present.

. Cl- may be present.

. Cl- may be present.

. Cl" may be present.
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ENGINEERING CHEMISTRY LAB.

Firse - Socsnd Soppoet =

5 1cc of salt solution is prepared
" in a clean test tube and the
solution is acidified by adding
0.5 ml of dilute niitric acid. To
this test tube silver nitrate
solution is added and shaken

well.

g.(a) The above precipititate |s
allowed to stand and the liquid
is decanted off. The precipitate
is washed 3 times with water
and divided into 3 parts.

part-1 : To the first part dilute HNO4
is added and heated.

part-II : To the second part dilute
ammonium hydroxide solution
is added and shaken well.

part-IIl : To the third part conc.
ammonium hydroxide is added
drop by drop with shaking.

(b) To the part-2 and part-3 test
tube dilute nitric acid is added.

5. Curdy white precipitate is
formed.

6. (a)

i. Precipitate do_es not dissolve.

ii. The precipitate dissolves.

iii. The precipitate dissolves.

(b) The precipitate reappears.

5. Cl-may be present.

(b) Cl-is confirmed.

TEST FOR BROMIDE :

EXPERIMENT

OBSERVATION

INFERENCE

1. Alittle of the salt is taken in a
clean and dry test tube and
2-3 drops of conc. sulphuric
acid is added by the side of the
testtube.

2. To the above test tube a little
manganese dioxide is added
followed by addition of 2-3
drops of con. H,SO, and the
test tube is heated.

[3- Afitter paper soaked in starch

iodide solution is shown to the
evolved reddish brown gas.

+ 1ccof salt solution is prepared
In a clean test tube and the
Solution is acidified by adding
0_.5 ml of dilute nitric acid. To it

silver nitrate solution i
on is added
and shaken well,

e —

2. A deep reddish brown gas is

3. The paperturns blue. -

4. Yellowish white precipitate is

1. Effervescence takes place with
the evolution of reddish brown
vapour.

evolved.

formed.

o IV

(1

1. Br—may be present.

2. Br-may be presént.

3. Br~may be present.

4.”Br- may be present.
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ENGINEERING CHEMISTRY LAB.

FirSf/Seco"d ‘

5 The above precipitate is
allowed to stand and the liquid
is decanted off. The precipitate
is washed 3 times with water

and divided into 3 parts.
Part-1 : Dilute HNO; is added and
heated.

Part-11 Dilute ammonqun
hydroxide solution is added in
excess.

Part-1I1 : Conc. ammonium
hydroxide solution is added.

i. The precipitate is not soluble.

i. The precipitate is not solubel.

iii. The precipitate is soluble.

5. Br-is confirmeq.

TEST FOR IODIDE :

EXPERIMENT

OBSERVATION

1. Alittle of the salt is taken in a
clean test tube and 2-3 drops
of conc. sulphuric acid is added
by the side of the test tube.

2. The above test tube is heated
and filter paper soaked with
starch solution is shown to the
evolved gas.

3. 1ccof salt solution is prepared
in a clean test tube and the
solution is acidified by adding

0.5 ml of dilute nitric acid. To
this test tube silver nitrate
solution is added and shaken
well.

4. The above precipitate is llowed
to stand and the liquid is
decanted off. The precipitate is
washed 3 times with water and
ddivided into 3 parts.

Part-I : To the first part dilute nitric
acid is added and boiled.

Part-II : To the second part dilute
ammonium hydroxide is added
and shaken well. |

Part-III : To the third part conc.
ammonium hydroxide is added
and shaken well.

1. Effervescence takes place with
athe evolution of violetgas and
deposition of black solids at the
bottom of the test tube.

2. More gas evolved by heating
and the filter paper turns blue.

3. Yellow precipitate is obtained.

i. The precipitate is not soluble.

il. The precipitate r i
em
insoluble, e

iii. The precipitate is insoluble.

1.

2.

3.

I- is confirmed.
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ENGINEERING CHEMISTRY LAB.

First/Second Semester

: ANALYSIS OF GROUP-III ACID RADICALS :

CONFORM TEST FOR NITRATE :

™ EXPERIMENT

OBSERVATION

INFERENCE

7 A little of the salt is taken in a
" clean and dry test tube and to
it a piece of Copper tuming is
added followed by addition of
2.3 drops of concentrated
H,SO. and the test tube is
heated.

2. A filter paper is soaked with
freshly prepared ferrous
sulphate solution is shown to
the evolved gas.

3. 1ml.of salt solution is taken in
acleantesttube and toit 1 ml.
of conc. H,SO, is added and
cooled thoroughly under the
tap water. Then freshly
prepared ferrous sulphate
solution is added slowly by
means of a dropper through the
side of the test tube without

disturbing the test tube.

1. Coplous brown fumes are
evolved.,

2. The paper turns black.

3. A borwn ring is formed at the
junction of liquide layers.

1. NO;~ may be present.

2. NO;~ may be present.

—

3. NO; is conformed.

e

CONFORM TEST FOR SULPHATE :

EXPERIMENT

OBSERVATION

INFERENCE |

1. A pinch of salt is taken in a
clean and dry test tube. It is
acidified with dil HCL. Then itis
added few drops Barium
Chloride (BaCl,) solution.

2. Alitfle of the above precipitate
istaken in a clean test tube. To

it conc. HCl is added and
boiled,

1. A white precipitate is formed.

2. Precipitate is insoluble.

1. SO, may be present.

2. SO, is conformed.

CONFORM TEST FOR PHOSPHATE :

1. 1 ml. of ammonium molybdate
solution is taken in a clean test
tube along with 10 drops of
conc. HNO,. The content is
Wa”{lad slightly. Then salt
Solution i added drop by drop.

1. A yellowprecipitate s formed.

i
L |
i
\
[
i

|1 PO,* present and conformed.
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ENGINEERING CH EMISTRY LAB.

. WET TEST FO

R BASIC RADICALS :

First/Seconq g,
€Ma.

IDENTIFICATION OF GROUP :

OBSERVATION

lNFEREnﬁ

EXPERIMENT
1. To 1 ml. of salt solution in @
clean test tube 1 ml. of dilute
HCJ is added.
2. Contentsin the above testtube
is boiled and HzS gas is pass
through it under pressure.

3. To 1ml.of salt solutionin a clean
test tube solid NH.Cl is added
{ill saturation followed by addition
of dilute NH,OH till alkaline.

4. Through the contents of the
above test tube H,S gas is
passed under pressure.

5. To 1 ml. of the salt solution
taken in a clean test tube solid
NH.Cl is added fill saturation
followed by addition of dilute
NH,OH till alkaline. To this
saturated  solution of
ammonium carbonate solution

is added.

1.(a) White precipitate is formed.
(b) No white precipitate is formed.

2.(a)Aprecipitate is obtained.
(Colour should be noted)
(b) No precipitate is obtained.

3.(a) A precipitate is formed.
(Colour should be noted)
(b) No precipitate is formed.

4.(a)A precipitate is formed.
(Colour should be noted)
(b) No precipitate is formed.

5.(a)A précipitate is formed.
(Colour should be noted)
(b) No precipitate is formed.

1.(a) One of the Gr.-I basje
may be present. a -
(b) Gr.-I basic radicals are g, P
2.(a) One of the Gr-1l basic ryge
may be present. K
(b) Gr--11 basic radicals are ahggy

3.(a) One of the Gr.-III Aba
radicals may be present,
(b) Gr.-III A basic radicals a
absent. e

4.(a) One of the Gr.-IIl B bag
radicals may be present. |
(B)Gr.-11I B basic radicals a
absent. Y
5.(a) One of the Gr.-IV bag
radical may be present. =
(b) Gr.-1V basic -radicals a
absent. o

ANALYSIS OF GROUP-I BASIC RADICALS :

INFERENCE

OBSERVATION _

EXPERIMENT
1. To 1ml. of salt solution in a
clean test tube dilute HCl is

added. o
2. The above precipitate is
washed with distilled water and
divided into two parts.

| cONFIRM TEST FOR Pb* :

1. To part one of the above
precipitate distilled water is
added and boiled.

2. 1 mi. of solution taken inaclean

acetic acid followed by addition
of potassium chromate solution.
3. 1 ml. of salt solution istakenin
a clean test tube and to it alittle
KI solution is added.

4. A little of the above precipitate is
takeninadean test tube and diuted

with distiled water and boiled.

{est tube and it is acidified with |-

1. Awhite precipitation is formed.

1.(a) The precipitate dissolves on
heating and reappears on
cooling.

(b) The precipitation is not soluble
one warming.

2. Yellow precipitate is formed.

3. Yellow precipitate is formed.
4. On boiling it becomes yellow

solution and on cooling shining
yellow plates reappear.

1. One of the Gr.-1 basic rad
is present. : :

1.(a) Pb?* may be present.
(Other test of Pb? shOU
performed for its confirmas
(b) Pb#is absent. .
(Test for Hg* and Hg? 8%
be performed). 3
2. Pb? may be present
3. Pb?* may be present: =

4. Pb? is confirmed.
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EERING CHEMISTRY LAB,

, ENGIN First/Second Semester
— EXPERIMENT OBSERVATION INFERENCE
[GONFIRM TEST FOR Ag* :
\ [4. To the part-II of the above 1
" orecipitate of dilute NH,OH is | 1:(@) The precipitate is soluble.  [1.(a) Ag* may be present.
added and shaken well, (b) The precipitate s Insoluble and (TestforAg* should be followed |
5. Above solution is acidifiedwith | tums black. (6) L"; o :,g';f;;;‘;ggﬁ;"
dilute HNOs. 2. The precipitate reappears. (Tezst for Hg;2* may be followed

3. 1ml.of saltsolution is taken in
a clean test tube and | 4
tassium chromate solution
is added to it.
4. The above precipitate is
acidified with dilute HNO,. o _
5. 1 ml of the salt solution s | % Thle precipitate becomes 4. Ag* may be present.
taken in a clean test tube and soluble.
to it dilute NaOH solution is | 5. Black precipitate is formed on 5
added drop by drop. standing.

CONFIRM TEST FOR Hg>* :

1. To 1 ml. of salt solution in a
clean test tube dilute HCl is
added.

2. To the above precipitate dilute
NH,OH is added and shaken

. for it confirmation)
- Alightred colour precipitate ijs [2- Ag* may be present.
formed. 3. Ag*may be present.

. Ag'is confirmed.

1. Awhite precipitate is formed. |4 Hg,?* may be present.

well.
13. 1ml.of saltsolution istakenin | 2. The white precipitate turns |, Hg,** may be present.
a clean test tube and to it black.
stannous chloride solution is
-! added drop by drop. 3. At first white precipitate is
| : ANALYSIS OF GROUP-II ARADICALS :
EXPERIMENT OBSERVATION INFERENCE
CONFIRM TEST FOR Pb** : 1. Ablack precipitate is formed. [1. Pb? may be present.
1. 1 ml. of salt solution is taken in '

a clean test tube, acidified with
dilute HCl and warmed. Then
H.S gas is passed through it
under pressure.

\CONFIRM TEST FOR Hg* :
l 1. 1ml. of salt solution is taken in 1. Ablack precipitate is formed. |1. Hg? may be present.
aclean test tube, acidified with
| dilute HCl and warmed. Then
| H:S gas is passed through it i6liG
under pressure. '
ml. of salt solution is takenina | 2. A grey deposite overcopperis |2. Hg* may be present.
= Ntesttube and to it one piece formed.
Copper tuming is added and
__ 3low to stand for five minutes,
-~

761/

Scanned by CamScanner



ENGINEERING CHEMISTRY LAB.

OBSERVATION

EXPERIMENT i
kenin
3. 1 ml. of salt solutionista
a clean testtube and stannous
chloride solution Is added to it
drop by drop till in excess.

3. A white precipitate appears at

first which turns grey on
excass addition of SnClz.

3. Hg*is confirmeq

CONFIRM TEST FOR Cu** :

1. 1 ml. of salt solution is taken in
a clean test tube, acidified with
dilute HCl and warmed. Then
H,S gas is passed through it
under pressure.

2. 1 ml.of salt solution is taken in
a clean test tube and dilute
NH,OH is added to it drop by
drop till it excess.

. Ablack precipitate Is formed.

. A bluish white precipitate

appears at first which tqrn_s
deep blue solution on addition
of excess of NH,OH.

1. Cu* may be presgy, .?f

2. Cu*is confirmeq,

CONFIRM TEST FOR B :

1. 1 ml. of salt solution is taken in
a clean test tube and acidified
with dilute HCl and warmed.
Then H.S gas is passed
through it under pressure.

2. Atesttube full of water is taken
and a drop of the salt solution
is added to it.

3. H.S gasis passed through the
above test tube under

A dark brown coloured

precipitate is obtained.

. White precipitate is formed

which settles down the -test
tube.

. Brown precipitate is formed.

1. Bi** may be presenf__

2. Bi**is present.

3. Bi**is confirmed.

pressure.
: ANALYSIS OF GR.-II B RADICALS :
EXPERIMENT OBSERVATION INFEREN
CONFIRM TEST FOR As* :

1. 1 ml. of salt solution is taken in
a clean test tube, acidified with
dilute HCl and warmed. Then
H,S gas is passed under
pressure.

2. To the contents of the above
test tube yellow ammonium
sulphide is added. -

3. Dilute HCl is added to the
above test tube.

. The

1. Yellow precipitate is obtained.

- The precipitate become

soluble.

YEHOW recioi
reappears. Pregipitae

2. As®is present.

3. As* is confimed. -

| . W62y
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e ISTRY LAB,
" \GINEERING CHEM

First/Second Semester

™~

OBSERVATION

INFERENCE

W TEST FOR S

1. 1ml.of salt solution is taken in
" aclean testtube, acidified with

™ dilute HCl and warmed. Then

H,S gas is passed under

pressure.

2. Atesttube fill of water is taken

inaclean testtube and a drop
of the solution is added to it.

1. Orange coloured precipitate is
obtained,

2. White turbidity appears which
settles down the test tube,

L

- Sb* may be present.

- Sb* is confirmed.

'CONFIRM TEST FOR Sn* :

1. 1ml.ofsalt solution is taken in

- adeantesttube, acidified with

— dilute HCl and warmed. Then

H.S gas is passed under
pressure.

2 1ml.of salt solution is taken in
a clean test tube and dilute
NaOH is added to drop by drop
till in excess.

3. 1 ml. of salt solution is taken in
aclean test tube and Mercuric
chloride solution is added to it

drop by drop and the content
is warmed slig htly.

1. Dirty yellow  coloured
Precipitate is obtained.

2. White precipitate is formed at
first, which becomes soluble
On excess addition of dilute
NaOH.

3. Agrey precipitate is obtained.

- Sn? may be present.

-- Sn?* is present.

. Sn? is confirmed.

— : ANALYSIS OF GR.-III A BASIC RADICALS :

EXPERIMENT

e

OBSERVATION

INFERENCE

—~ONFIRM TEST FOR Fe :

_J. 1ml. of sa)t solution is taken in

a clean test tube and solid
«Cl is added to it till
Saturation, Then dilute NH,OH
IS added tjj| alkaline, .
Tml. of sait solution is taken in
a clean tegt tube and acidified
adding twg drops of conc.
o2 3nd boiled. Then it is
divided intg two parts,
To the Part-I : Ammonium

anate Solution is added.

Othe part_u . POla "
: s
CYanide sop,t Sium ferro

e sltonis addes

1. Reddis brown precipitate is
obtained.

I

2.(a) Blood red colouration is
obtained.

(b) Prussian blue colour precipitate
is formed.

1. Fe* may be present.

2. Fe* is comfirmed.

h—
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ENGINEERING CHEMISTRY LAB.

First/Secong S

EXPERIMENT

OBSERVATION

INFERENCE

| coNFIRM TEST FOR Al

1. 1 ml. of salt solution is taken in
a clean test tube and solid
NH.Cl is added to it till
saturation. Then dilute NH,OH
is added till alkaline.

2. 1 ml. of salt solution is taken in

a clean test tube and dilute

NaOH is added to it drop by

drop till in excess.

. Gelatinous white pre

. Gelatinous white precipitate is

i cipitate is

first formed which is soluble

with excess of NaOH.

1. AP*may be present,

2. Al*is comfirmed, ."fﬁi

CONFIRM TEST FOR Cr** :

1. 1 ml. of salt solution is taken in
a clean test tube and solid
NH.Cl is added to it till
saturation. Then dilute NH,OH
is added till alkaline.

2. 1 ml. of salt solution is taken in
a clean test tube and dilute
NaOH is added followed by
three dorps of Bromine water
and boiled.

3. The content in the above test
tube are cooled and a little
acetic acid is added followed
by addition of lead acetate
solution to it.

. Greenish white precipitate is

obtained.

. Avyellow solutionis obtained.

3. Avyellow precipitate is obtained.

1. Cr3® may be present. .
2. Cr* may be present,

3. Cr®*is confimred.

: ANALYSIS OF GR.-II1I B BASIC RADICALS :

EXPERIMENT

OBSERVATION

INFERENCE

CONFIRM TEST FOR Zn* :

1. 1 ml. of salt solution is taken in
a clean test tube and solid
NH.Cl is added to it till
saturation followed by addition

of dilute NH,OH is added till |

alkaline. Then H,S gas is
passed through it under
pressure.

2. 1 ml. of salt solution is taken in
a clean test tube and to it dilute

1. White precipitate is obtained.

. White Precipitate is first formed

which is so :
NaOH is added drop by drop | - NaOH, luble with excess of
till in excess.
// 64/
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First/Second Semester

EXPERIMENT

OBSERVATION

INFERENCE

/FE;E&T FOR Mn** :

001Nm| of salt solution is taken in
" a clean test tube and solid
NH.CL 18 added to it till
caturation followed by addition
;.' dﬂum NH.OH is added till
alkaline. Then H,S gas Is
passed through it under
ssure.
{ ml. of salt solution is taken in
a clean test tube and two
of con. HNO; is added
1o it and boiled. Then a little
sodium bismuthate is added.

. Light

brown coloured
precipitate is obtained,

. Pink coloured solution is

obtained.

2,

Mn?* may be present.

Mn?* is comfirmed.

CONFIRM TEST FOR Ni** :

1. 1ml.of salt solution is taken in
a clean test tube and solid
NH.Cl is added to it till
saturation followed by addition
of dilute NH,OH is added till
alkaline. Then H.,S gas is
passed through it under
pressure.

2. 1 ml.of salt solution is taken in
a clean test tube and two
drops of dimethyl glyoxime
reagent is added followed by
addition of excess dilute
NH,OH.

. Ablack precipitate is formed.

. Red precipitate is formed.

. Ni** may be present.

Ni?* is comfirmed.

CONFIRM TEST FOR Co** :

1. 1ml. of salt solution is taken in
a clean test tube and solid
NH.Cl is added to it till
saturation followed by addition
of dilute NH,OH is added till
alkaline. Then H,S gas is

passed through it under
pressure.

1 ml. of salt solution is taken in
a clean test tube and three
drops of KCl solution is added
Witfollowed by addition of solid

sodium nitrite and di i
add d dilute acelic

| 9.

. A black precipitate is formed.

. Yellow precipitate is formed.

. Co® may be present.

2. Co* is comfirmea.
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EWGINEERING CHEMIETRY LAB.

. ANALYSIS OF GR.-1V BASIC RADICALS :

EXPERIMENT

OBSERVATION

CONFIRM.TEST FOR Ba* :

1. 1 ml. of salt solution is taken !n
a clean test tube and solid

NH,Cl is added till saturation,
fodowed by addition of dilut:2
NH.OH tiil alkaline. Then
saturated  solution  of
(NH,),CO; is added to it.

2. Alittle of the above precipitate
is taken in a clean test tube zind
to it 1 ml. of dilute acetic acid
is added and waiined. Then
potassium chromat? solution
is added.

1. Awhite pracipitate is obtained.

2. Yellow precipitate is formed.

CONFIRM TEST FOR Sr* :

1. 1 ml. of sait solution is taken in
a clean test tube and soiid
NH,Ciis edded till saturation,
followed by addition of diluie
NH,OH till alkaline. Then
salurated solution of
(NH,),C0O; is added to it.

2. Alittle of the above precipitate
is taken in a clean test tube and
1 ml. =f dilute acetic acid is
added 1o it. Then ammonium
sulphate solution is added to it.

1. Awhite precipitate is obtained.

2. White precipitate is formed.

2. Sr? is confirmed.

CONFIRM TEST FOR Ca* :

1. 1 ml. of salt solution is taken in
a clean test tube and solid
NH,Cl is added till saturation,
followed by addition of dilute
NH4,OH till alkaline. Then
saturated
(NH4)2003 is added to it.

is taken in a clean test tube and

added to it. Then ammonium
Oxalate solution is added
followed addition of dilute
NH,OH.

solution of

2. Alittle of the above precipitate

1 ml. of dilute acetic acid is'|*

1. Awhite precipitate is obtained.

! 2.- White precipitate is formed.
R G 1

W

1.. Ca?" may be present.

2. Ca®is confirmed. =
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Fir«: 'Second Semester

: ANALYSIS OF GR.-V BASIC RADICALS :

— EXPERIMENT

OBSERVATION

INFERENCE

=ONFIRM TEST FOR NH " :

1 ml. of salt solution is prepared

" inacleantesttube andtoitfive

rops of NaOH solution is

added followed by addition of a
litle Nessler's reagent.

"

. A brown precipltate Is formed.

. NH, is confirmed.

CONFIRM TEST FOR Mg* :

1. 1ml. of saltsolution is taken in
a clean test tube and to it solid
NH.Clis added till saturation.
Then dilute NH,OH is added till.
glkaline and disodium
hydrogen phosphate solution is
added to it.

2. 0.5 ml. of salt solution is taken
in a clean test tube and it is
acidified with dilute HCI
followed by addition of
Magneson reagent.

- A white precipitate is formed.

. Gelatinous blue precipate is

obtained.

2;

. Mg? may be present.

(Confirmatory test should be
perfomed)

Mg? is confirmed.

CONFIRM TEST FOR Na* :

1. 1 ml. of salt solution is taken in
a clean test tube and to it
potassium pyroantimonate
solution is added.

. A white precipitate is formed.

. Na*is confirmed.

CONFIRM TEST FOR K* :

1. 1 ml. of salt solution is taken in
a clean test tube and two
drops of cobalt nitrate solution
Is added to it. Then solid
sodium nitrite is added to it
followed by addition of acetic
acid. The mixture is allowed to

| stand for five miniutes.

. Yellow precipitate is formed.

. Kis confinneci.

1.

ASIGNMENT QUESTIONS |

Define qualitative analysis ?

2. Whya salt containing lead turn black in colour, when placed for along time in laboratory ?

ner/
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ENGINEERING CHEMISTRY LAD. First/Second Semest@J

3.

@ NGO

10.
1.
12.
13.
14.
15.

How is dry heating test performed & what information you get if the residue changes to yellow Whe

hot ? ,
If the residue in dry heating test is white, name the radicals which are absent.

Write down the importance of preliminary tests in qualitative analysis.

How charcoal cavity testis performed ? .

Which flame is used in charcoal cavity test & how it is obtained ?

In the flame test, sodium imparts yellow colour to the flame while magnesium does not impart an
colour, why ? - '
Why do we use concentrated HCI in preparing a paste of the salt for flame test ?

Whatis Nessler's Re-agent?

Write down the acid radicals detected by concentrated Hydrosulphuric acid.

How will you test the presence of carbonate ?

How do you test for sulphide ?

How is ring test performed for Nitrates ?

Why does lodine give a blue colour with starch solution ?

[ WAiTTiNG SPACE FoR ASsiGNMENT |

3 1 . _'i.’.
2. TV
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