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Q35 Define filtratson and crystallization.
Ans. Fitration: “The orocess i which imaaiuble parnicies (wapended particies or precipiiates) are separated from
bguady = Cafed Tiltraton =
Crntallization: “Crystalftaton s the removal of 2 sold from solution by increasing it concentration aboye
the S3turation poant 0 Jwih 3 manner That the evcess solad separates out in the form of crystals.”
Q10 What is safe and reliable method lor drying the crystals? Briefly explaln.
Ang. Vacuuwm Desscoator

4 wafe and relladble method of gnong cryatals i through 3 vacuum desiccator. In this process. crystals are
ASTEAS Ovet 3 watth glaes 30Q kept in vaguwe desctator for several hours. Drying agents used in a desiccator

are Call, wiga gel or phasphorous pentaovde [7,0.)
Chapter # 15
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' SELF-ASSESSMENT

Total Mark: 39
0.1 Enciccle the correct option. [1x6=8)
(il After the crystals are formed, they are typically separated from the mother liquor by:
2] Evaporatan b Decantaton or fitrapon ¢} Subhmation d) Distillation

[{]  The method that can be used 1o separate hwo solid compounds with different solubllities in a solvent is:
a) Dstitiatenm Bl lwolaton ¢} Crystallization d) Filtration
(i) s nuspected that 3 hand-written legal document has been changed by over writing some cruclal figures,
Which technigue you will uie to check the inks used at suspected places?
3} Destiliateon b) Chromatography ¢} Satvent Extraction d} Crystallizaton
(W) The porous material used to separate the solid from the liquld during filtration I3 called the:
a) Fatrate B Regdue ¢l Filter madium d) Solvent
(¥l The key difference between simple distillation and fractional distiltation is the presence of a:
#) Condenser with a larger surface area b} More powerful heat source
=i Fﬂ-.".-:n.l:m; ooisrmn d) Vatuum pump
[wi} Inchromatography, a locating agent is used to:
a) Dasshve the sample for separation
b} Carry the separated componants along the stationary phase.
c] Make coioriess separated components visible for identification
g Prewent the sample from interacting witlh the stationary phasea.

Q2 Write short answers of the following questions. 2 =8 =16)
(0] Deffergntiate gravity filtrabien and vacuum hitratan

{ii} Defferentate betwesn adsorpltion and partition chromatography

(] Wy WF canat be Blered Prough samiered glass crucible?

[tw) What s chromatography?

(v} hfferentiate betwesn statmnary phase and mobile phase in chromatograghic technique?

[wil Fow doe 3 Gooch crutble increases the rate of filtratan?

[wE]) 'Wrie Sown tThe wiet/apphcations of chromatography

[wiii) Wmat s the sgnificance of distnbubion coefficent in chromatography? -
Q.3 Extensive Questions. (2=a=8)

(@) Oefterentiate semple dstillation and frachonal destillatan in construction and applications.
[b) Winte down the procedure of ascending paper chrematography with diagram.
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WY  LAB SAFETY AND
PRACTICAL SKILLS

W"m this chapter, students will be able to:

ertity the chemical hazards in the lab in
[Knowledie]
Test that the equipment ls working properly withaout any patential risk of injury befare conducling an
gaperment. (Knowledge)
friure that work space for conducting the exparniment i not crowded with apparatus as 1o be
namardous. [Knowledge)

fraure that safe distance space is kept at all times fram other imvestigators who may handling lab
spparatus. (Knowledge)
ertity what bodily harm couwld occur from physical, chemical, biological and salety hazards i
context of the experiment being conducted. (Knowledge)

gecognite that it is always better to ask for help from the lab instructor when unaware of how 1o use
pew apparatus. (Knowledge)

identify the proper waste disposal system for chemicals being used. (Knowledge)

se1 up apparatus following instructions glven in written or diagrammatic form. {Understanding)

yse apparatus Lo collect an appropriate quantity of data. {Understanding)

pake observations including subtle differences in colowr, solubility or guantity ol materials,
[understanding)

Make measurements using pipeties, burettes, measuring cylinders, thermometers, and other
eomman laboratory apparatus. (Understanding)

Decide how many tests of observations to perform. (Understanding)

identify where repeated readings or observations are appropriate. (Understanding)

peplicate readings or cbservations as necessary, including where an anomaly s suspected
[Understanding)

Ideritify where confirmalory tests are appropriate and the nature of such tests, (Understanding)
Salpct reagents to distinguish between gven ions. (Knowledge)

Carry out procedures using simple apparatus in situations where the method may nat be familiar 1o
the candidate. |Application)

Describe acid base titration to include the use of a burette, volumeltric pipette and suitable indicator.
{Understanding)

Describe how identlfy the end polnt of 8 titration using an indicater, (Understanding)

Describe tests to ldentify the anions: (a} €O . [b) €7, Be' and 1" (c] MO} [d) SOI (&) SO
[Understanding)

Describe tests using agueous MaOH and aguecus NHy 1o ldentify the aquecus cations: {a) as™ [b)
h; (c) Ca™ (d) ©' (e} Cu™ (M) Fe®" (g) Fe'* and (h) Zn™* (Understanding)

=

the context of the experiment being conducted.

A
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chemical characteristics of substances by lollowing definite procedures. Defore starting the liburnun,
student should gel himsell lamilarized with the layout of the laboralory and various flittings Providey , 4
laboratory tabile as well as the side shelves, - the

GENERAL INSTRUCTIONS TO THE STUDENTS

Achemistry laboratory s a chemist workshop. It is a place where a student is irained to observe the Sicat
g
T

. Stedents are expected to conduct themselves in a responsible _ﬁ*
manner at all times in the lab. @ Rock Your Ming)
=  They are advised not to work alone in the lab. Experiments | 1. Before stsning sn sxps

should be performed in the presence of lab instructor and other should you 4o 1o enture safery N
I: Wesr catusl Llatheq

laboratory stafl, %

- Students should always wear lab coal and safety goggles while Em‘::‘ll equigment  fag Bitses
working in the lab. Girls must the up their scarves and hair before ¢ Ledve wErkspILe crowded
start working in the lab. d) Work withoul subervision

- Determine the potential hazards related to any equipment or the o ——

experiment before beginning any work. Appropriate safety precautions must be observed at a|l cast,
. There must nol be any erowding In Lhe lab and students should stick to their work places at a safe tista
fram cach other b
- Don't bring any food items In the lab, Never Laste or smell any compaund or 3 gas.
- Any accident or breakage of glassware must be reported to the incharge of the laboratory !mm""“!h'
. If you cannot handle an instrument or an equipment propecly then you must seek help from the Instrygy,,
- Do not pour chemicals down the drins and do not utilize the sewer far chemical waste disposal.
. Follaw the warning sign displayed in the lab.

COMMON TYPES OF HAZARDS IN A LABORATORY

—_—
0. Describe common types of the Chemistry lab hazards with two examples In each case. -5

Maost harards which we might face while working in the laboratory fall Into three ﬂ]fﬂurm;im
chemical and biclogical hazards.

2 Physical Hazards
The most common physical hatards are slips and falls when @
working on wet lloor. A worker must take all types of precautions i Rock Your Mind!
to avold accldents related to physical hazards such as slipping, 1. What malety precautions thould by
pulling, falling etc taken regarding workipaty ang
A worker should wear cut-resistant gloves while handling the Mistnocet
broken glassware to prevent cuts, abrasions and skin damage. It should be mandatory far the laboratory
staff to dispose off broken glassware in special container to prevent injuny.

S OO

F s pisnivn Crmdiimg Comprossed Gy (=1

SO

Irriani Frraamenially Heals Hagsd
Damagrg
Figure: Plctogram of chemlical hazards

. ﬂ,al}' nical Hazards
atory worker must use the chemicals according 1o the @h:& Your Mind!
e —

¢ II‘!E most comman biological hazards arc allergens, infectious @ﬂud:‘l‘wr Mind!
| e ——
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i

:

L dures keeping in view the particular hazards and *
ard PrOCE 3, How can you Identify chemical
nd ns required for the safe use. hazards in the laboratory?

iy
W jcal Hazards

! ansferrad from animal Y
poes which are Ir mals to humans and viral | _ = =
hazardy caure?

d.-ﬂlﬂi'
o ) Burm and poisoning
b) Muscle stran
=] d) Hepdache onby

@ Rack Your Mind!

5. Why should you Lest egquipment
before slarting an experiment?

5, Genelically ™
modified agants

Figure: 5ame Biological Hazards
WASTE DISPOSAL SYSTEM FOR CHEMICALS

'.-;1!-_1!:5" of Chemical Waste:
phemical waste cannot be disposed off in bins or sewer system. Mast chemical wastes must be disposed
oft keeping in view the lollowing rules and regulation of Environmental Pratection Agency (EPA),
1 Stare chemical wastes in proper containers,
1. Llabel the chemical waste containers with the types of wastes, the date of waste and place of origin
3. These containers are then transferred to the allocated site where these are appropriately treated to

dnpose them off,
& Chemilcal treatment of wastes Involves:
({j neutrahization (i} precipitation (it} ion exchange e} onidation/reduction

FIRST AID IN LABORATORY
=

@ What are common accidents In the Chemistry lab? How they are managed In first ald treatment.
Every laboratory must have a first aid box. Comman accidents and their first aid treatments are given in

the Table bekow:
Table: Accidenits and thelr First Ald Treatment
Type of Accident First Ald Treatment
L | Cuts I. Remove the glass piece if any, apply a little methylated spint or
I Minarcuts tincture iodine with a piece of cotton. Bath act as disinfectant.
il, Serious cuts Il. Apply pressure on the cut for about 10 minutes to stop bleeding.
Consult a doctor.
L | Eye Injuries I. Wash thoroughly with water and then with 1% sodium
L AcidIn the eye bicarbonate solution.
it Akaliin the eye i, Wash with water followed by 1% bonc acid solution,
Iii. Forelgn particle in the eye fil. Do not rub the eyes. Remove the particle carefully with soft
Iv. Sorenessin the eye handkerchiel then wash with water.
iv. Putadrop of olive il in the eyes and keep them closed for some
time.
|3 | Burns i.  Apply burnol or mustard oil.
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[ ~; = . I water. Then wash with u_;:h“"“- ;ﬂ'f“..—-!f‘ 2 313
Burng with dry heat (Dame, . Wash freely with fce cobd waler. Turgney AC)
hot object) solution of sodium bicarbanate and again with water ng D-BASE TITRATION
. Burns causing blisters il Wash freely with water and then with 1% acelic acid oy, ,‘_,..--— ey
I, Agid burns and again with water, dry the skin and apgly the burnal wlu""'"" o
v, Alal burns Iv. Wash fully with 2% ammonia solution and apply glycenn 4, b ypumetnc analyis i used 1o find  the
v, Bromire burns off glycerin after sometime and apply burnol b goncentrationi F* solutians by means of a technigue [;-n'lﬂ You Know?
4. | Poisons I. Spitimmediately, wash mouth with water repeatedly, | grgwn a3 titration Phenalghthalemn sotyan o prepered by adding gne
L Poisons swallowed il. Drink alot of water or lime water ar milk of magnesia_ , @ acid-base triration, & solulion of unknown | Eamof the indicator m 500 om' of S0% ethanal Use
I, Acid swallowed ill, Drink a lot of water; drink a glass of lemon or arange juice. concentration i combined slowly and carefully with | 2™ 0% 19 w6 diags in 10 em? of the salutian to be
. Caualic alkalies ywallowed . Take milk ar white part of the egg. 2 knepam volume of a standard solution until a eolowur ::;llrﬂﬂ"l‘he color change i from pink 1o coloriess a5
N Sakathe S shows The complelion of the reaction B decreated. The light pink color which marks the
g awy als change i end posnt tendi 1n fade gredually due 1o the
swvallowed . imerference of atmatphers carbon dicade which
5. | Fire I, Do not run. Wrap with blanket or with dry catton cloth. liggoo | " e substance which indicates the completion of | Mowir Stiehes n the saiunion
I, Clothes catch fire on the floor reaction by the change in its colour is called an indicator,
Il Beaker containing Il. Cover the beaker with a duster of damp cloth. This wilj ¢, i grd Polnt:
:Inrl::mrnlble liguid catches the supply of cuoygen e r , The moment at which the indicator changes colour is called the end point. Either solution can be taken
l ill. Throw a mixture of sand and sodium rbonate. Do not thirgy, a3 buretie with the ather solution taken in a conical or a titration fask.
lil. Spirt ar oil catches fire. water. It will simply spread the fire. Is Required
v, ) Electric pans catch fire. | v. Switch off the electric supply immediately and throw sang. (™ : te, lunnel, conical Mask, HCL solution, | Trent: A Saluticn of known Concentrata
= ) [ 1] “ 50 “t A i3 W certra n
—_—— ret thow waler in imhﬂﬂfﬂ_ﬂﬂ%ulilﬁiﬂ-_ = Hl“' FllPﬂ * y i ’ Anabere: Analyte (a0 Utration) is the sohion whose
= — — = ya0# salution, phenalphthalein. eoncentration i3 being determined it i akio calisd
iﬂ;.j QUICK CHECK 16.1 N re of Titration titrand.
a3}  Mentlon common types of hazard, ® | mnse the pipette first with distilled water and then
Ans. Most hazards which we might face while working in the laboratory fall into three categories, Physica with the grven NaOH solulion
chemical and biological hazards. 4, Rinye the conical flask with distilled water only, Rack Your Mind!
{1 Propsical Hazards i, Pigette out 10 em’ of NaOH solution into o 6. In acid-base titration, which spparstus is uied Lo
{il} Chemical Hazards conical Tlask, dellver the scld or bate dropeiie?
()  Biological Harards 4. Add one to two drops of phenglphthalein indicator 4| Piputee b Bueiin.
How chemical waste | disposed off? g It The solulion turns pink. €] Meaduring cylnder o) Beaker

1

. Chemical Waste:
1. Store chemical wastes In proper containers
2. Label the chemical waste containers with the types of wastes, The date of waste and place of origip
3. These containers are then transferred to the allocated site where these are appropriately treated 1
dispose them off.
4. Chemical treatment of wastes involves neutralization, preclpitation, ian exchange, oxldation or reduction
ow H,50, burn is treated in the lab?
Ans. Inihe lab, an H:50, (sulfuric acid) burn Is treated immediately bry:
= Flush with water for at least 15-20 minutes 1o dilute and remove the acid.
= Remove contaminated clothing/jewelry carelully,
= MNeutralire [optional] with a mild baking soda (NaHCD,) solution after Mushing
= Cover with a sterile, non-adhesive dressing,

5. Rinse the burette first with distilled water and then with the given HCL solution,

i Fir the burette on a clamp stand in an upright position.

i Fill it with the given HCL salution with the help of a funnel, Remave funnel from the burette.

yil. Uging the tap at the base of the burette, allow the acid to flow inte a beaker to remove any air bubble
present in the nozzle.

. Hote the burette reading as an initial reading using an antl-parallax card or a white paper.

1 Dunng titraticn, place the conical flask on a white paper under the burette 1o see the colour change of
the indicator clearly, Check that the burette does not leak,

i, Carry out a rough Litration by adding hydrochloric acid solution from the burette drop wise to the
conikcal Nlask

i, The contents of the Mlask must be swirled adding
of ated for thorough mixing.

T — i — T — i — — i — —
(5]
—

gt e B e e e s e e e, T e

= Seek medical attention, especially for severe burns, aiil, Kgep on adding acd till the colouwr of solution ading
d]  What are different types of burns? :;um-_n 1?::- :l:'l;;:nr:dmnllv. This will be the . o
Ans, Types of Burns: point R -
=  Burns with dry heat [flame, hot object) Bgain, note down the burette reading, this will Poene sasab | —
« Burns causing blisters b ihe fnal reading. The difference of final and —— | - !
= Acid burns r'.lc::{::n:s of burette will ghve the volume of " ) |\ y i :
Alkali burns s A E ) i
B l'm! bt Repeat the titration to get accurate and concordant - - -
''''' e T e o i — T ™ readings Take ai leasi three concordant readings Flgure: Pracedure of Titration

which agree with one another within 0.1 cm’.
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S Observations oo~
Titration Numbers Hough Weading 1 L 1
Final reading "
Initial imading ¥
Volume of acid ased lom’) % =y}
Volume af HCL solutionused = o
2 Chemical Equation
H*ﬂnlhl kL “c"h:- = H-':F".“ Y H‘ﬂ"F
= Calculation
Find out the molarity of NaDM wolition by uiing 1he Tollowing molirity equation
foid  Tase
MY MY

[§] L]
M, o Molarity of acid walutian
W, -« Volume of the afid wied

n, = No of maoles of the acid i the Balanced chsmicsl eguation
MY, o Malarity of base vobulion
Wy = Volume of base solution wied

@ Rack Your Mind!

¥ Moar can yoa h‘lrnlli-, tha #rd
im wn sl Gase Litrathon?

My - Moo of moles of the Base in e balanced che sl eguation .

", B L

Molarty of the green bate salution is = [

P — S —— S - - - . — — - — — P

a Define indicator and endpoint in a titration.

|2

Ant. The substance which indicates the completion of reaction by the change in 15 colour is called an,
| imdhcatar The mggnent at which thee indicator ¢ hanges colaur is called the end poing I
|

|

b}  What is meant by concordant reading? i
Amt. Concordant reading refers to multiple measurements (liires) that are in clase agreement with eagh |

' wifer wiually with a minimal varability. In oteation, one typically perdarms multiple trals (o ensue o
! arcurary Coneardant tradings indicate thal the process is eansistent and reproducible, 1, the reshy |
I are likely reliabile :
y €} How the volume of the titrant used Is caleulated? |
| Ans. The volume of firant used n titration i determined by reading the burette before and alter IM;
- Htration the diference between the initial and final burettos ceadings provides the valume of tirant

| PR ﬂﬂ:ﬂﬂ_ﬂ'_-rﬁ the pnuivalence puint

___,_____,,._____._,ﬂ..._..-—-—...___._;

TESTS FOR IDENTIFICATION OF ANIONS

f B CHEMISTRY (117)

gem' of dutilled water 1o make the agueous
soiution. Add a few drops of dil. HND, solution
1o atidify the solution of the salt, finally add
sbout 5 em' of aqueous AgNO,

formed which dissalves in
an. NH,

515
f;::r_-l;rﬁ srvwnhiedd i Ul alicde dleps
tﬂl‘- +“H"L“ll ’Hlu"i *tﬂl @Mfmﬂhﬂ
6 | —

CalOH) e :O' L] -rtal:ﬂ.,“ . H_D,,I ’ r;mmw:thﬂ:t;‘?r —_—

fime walef wihte ppt &l wex B HaC
1 Menifcation o Chlorde (CL*),Bromide (81~ ) and lodide (1) e 1o

Experiment Observation Inference
""""“ 2 g of sold sample in & test Wube and add | & thick white precipitate is | gt ong are

indicated

Tare 2 g of solid sample in & test tube and add

sem' ol distiled water 1o dissolve the salt. Add
g lew drops of dil MND, 1o acidify the abave

solution. Finally add 5 em' of aqueous ARNO,.

A thick  cream-yeliow
precipitate i lormed

Br'" ions are indicated

Take 2 g of sobd sample and dissolve it in
sem' of distilled waler. Add a few drops of dil
HNO, 1o make it acidic Finally add Sem’

aqueaus AgND,

A bright yellow precipitate
is larmed.

I lons are indicated

a}l  Identification of Carbonate €O} Radical

Esperiment Observation inference

Take abaut 2 p ol sold carbanale Lample
g plean test tube and then add about
Sem' ol dilute HEL solution. Pass the
gas =volved in the above step through @
solution al lime water

Elerveicenes taket plate
during which a gat evolyes
brivkly, that tlwrng lime
whater milkey,

Carbonate (€03 ) are Indicated
ions

peactions inveleed in the above 1EsEs.
‘Erﬂl N C‘Iinrj 'AEcrh'
whiar bt
Ag;_‘. 'Brlﬂl mr[u
e etire

Al

B e liver ppt

(2]

[ &

Ay o™

(3 Did You Know?

In the abowe lestt for the detection af Ralds
igng, Qiyie nitne a0 1 added 5 prevent
the precipiation of farbomats iGnt song
with hisleds sting

(=] [=]

Figure: Observation of reactions of hallde lons with AgNO,

¢} identification of Nitrate (NO)") Radical

| |
i [
{Cioarm) | imcede fretow

s
[ Cotaria (wyhite) | Bramda

Esperiment

Observation

Inference

Tahe 3 g of solid sample in a clean test
tube and dissolve it in Sem' distilled
water, Add 1o @ Secm' of sodium

hydvomide solution. Finally add 3 g of
red aluminium metal,

A characteristic smell of NH,
gas is feft near the mouth of
test tube. This gas turns red
litmus paper blue.

NO} ions are indicated.
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; 3 * o lavery
M‘iﬂ#
g ST TOR 4 Suw 10 the formates of Nitroso ferrous suttate com .
N0+ e + 20350, —a [FeNDIN.01, 180, - 250} « 31,0
5__‘:‘-,,..; Frowm reng o [FeiND "5.3‘-;;“-:_..‘ 2
'_,.-—l"'\'f
o Thebome ring oefieg atrate (MO, ) e the saminie
G 2t 3 formuias of some water moiuble tulphates.

F‘ Syrar= wufate - 2310,
& LEaSiV] selfate = PSS,

R ———

TESTS FOR IDENTIFICATION OF BASIC RADICALS

a—
weerficaten of Alurminium [ A ) radacal

¥
g 4§20 1052 TSl o 2 clean et tube. Duisoiee 1 in about 10 £’ distiled water Drvige this soistion
e mas SEFEE 50 further Doty

Exzenment DObzervatian Interemte
| 72 ome 507 300 300Ut 5 om’ NaDH | A white gelatinous precpitate | A7 rons are ndicated
Pl s formeg

M= e peoond pant of the abowe
| soeros, 33d 3 few 2rops of aguenus
| gmmona

e —
—4

Al - 30— A0,
- @MMM
B How can sguecut MaDH and Wi,
ot e rty matal oe?

Inerence
tir” ions are ndicated

A white precipatats s farmed A ons gre mdested

g mestfication of Ammanium (NH]" ) radicai
E= Experiment
l'r._q 2§ of sampie in a ci=an tesm
tobe. Dmsobes it in M0 om' gitied
witer A2d NalH soluton and gently
aat

Observation
Ammang gas 5 evoheed with a
dasthingtl smell. Ammonid gas
Turfs ot red htmus Blue

L2

HH:':-_.' 'ﬂifl:tr—"ﬂui.ﬂ "H'.‘n.ln
o Semsfication of Calcium [Ca™) radical
Tawe 4 3ol samphe in a clean test tube Dissobve i m 10 em”® distilled water
wipie bwd o of tha solution for further tests.

o
o b = s ol o o e e £ i .'||
™D . Bl _h-.-- - 1m0 "'-h-lq_‘ - KA :‘—h‘_-—
—,.___,—-l-_--.-- T
E seesfoatoe of Seotare (5T | Raccw
i Ctmae e m,-“;—'—-.___l
| Tave 1 g o sl samoee m 3 Cean test | & heavy whte preconate o | SOT oms are mdiczee
tube Deoter 2@ = Lo o geplieg | 8250, aformec |
AT ADISSy TR WS toe in'.-"l"!'\-l |
00w 2 3 NI e Then s 5o
i i S |
= im o ——
e ~ S —BasD,,
—
1“““?_.
_:“ﬂ#‘ﬂ:tmnm“mrﬁm-rmﬁ
! Fl QUICK CHECK 163 S
{8 Sotmpest Sroonate (O3, ) ana Seartonste (RODYT) race ;
; A Experreem | Dtmervaton (C0* ) | Otservaton [HED, ) imferemce w1
< Ao Sty il Sria eSrovmenoe (D, | Sowes  eNenvesoerce | OO meacts  Faster I
1 Fas D, gas! [ to Pegrer | !
i aikalmity !
l WEST, tesT | Wit oo (hAgCO) No Dot (unkess heated) | CO' precipetates 1
; | forms mmecatey directly: HCO,” needs |4
! | heating to form COy* ||
; Easgipnoiee TR | TS Do istronghy E e coioriss | C0%" shows hugher .
. | B | aaty Bl pH I
1 =3t il TR | WO CmETNDE | VIaDie Relmases TD tur~s 0 HID," decompotes E
. ! 0, licses H:0=C0:) | on heaning »
[ =) Wt o ey tert? Gave eguation for the Test |
Arzs. The TUg D S 3 Do TETwe ek | 2o firreatony) TesT wed 1o Setes) The presence of metrate o (NOy I n e
# FagmeT |
Troteture b Ot cwdtased: v

o= ome e

— i — . —

Treoaes The Tedl soiutiom cotameng wirate eg. NaNGD,) Now, Add freshiy pregared ferrous mt

S=fl. soegtene to ot Careflly a0@ comoentrated Suiphond aod (M50, ) Mong the t05T Tube walis (sdes

i e ]

——— i ———— —— i — — ——

Experiment

QObservation

Inference

Ta one parL. 32d MaQH solution. White precipaate s formed
which does not dissobve in
mucess of NaOH wolutian

Only 3 shght turbidity appears
or No precipitate i3 formed

= m“;nn —= a0,

R e & 18

Ca™ ons are indicated

Te the second part of the abowe

soten 29 sgueous ammonia

Ca'" ions are indicated.

cal*
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pett =
—_—— [xperiment Obaervation
To one pattion, achid MalIM soliition Crange brown precipitate is lormed

d)  dentification of Chromlum radical {er™)

Add 4 g sample in a clean test ube. Dissolve it in 10 em® distilled water. Make two parts of
solution for further tests

—

Inferente

h“h\'.

perl fore ndd portion ol the ab Fe' ions are indicated
L= it Chservation In M_|_"""--....h To the "::d Jqu!um -imrr:n: ave | Orange birgwn precipitate isfarmed. | re' jons are indicated.
" I
To one part, add NaOH solution A green preciphale appears | Cr' jons are indicated, yalution. |
which turns  Inlo  green n'l-u 0 m”lu: > Feiom R
solutlon when excess of NaOH i O
is added jdentification of Zinc radical (2n')

To the second part ol the above
tolution, add agueous ammonia,

Cr'* lons are Indicaleg, M

—

A green precipitale appeart
which i3 insoluble In excess of
AEuEDUL ammania

iy + 30H oy —+CFOM

b T
2] Identification of Copper radieal {Cu®™)
Add 4 g solid sample in a clean test wbe. Dhsobve it in 10 cm” of distilled water.

Take 4 i solid sample in a clean test tube. Blssalve it in 10 e’
sbove salution for further tests

Exparimant
To one portion add MaDH solulion

of distilied water, Make two portions of the

Observation
While precipitate is farmed wehich s
saluble In eacess of NaOM wlution
White precipitate |g formed which

Inference
Zn'* ions sre idicated,

To secand portian of the abowe

re
yolutan add aqueous ammaonia Zn'" lons are indicated

Make two party o the

solutlon for further tests

ditsolves in ereegs ol ammonda
above solutlan for further tests - I0H, » T
1" R Hi .
Experiment Observatlon Inforence - e x _._.L"‘. :

To first part, add NaGH solution A light-blue precipitate i3 [ Cu™ lons are Indicated, gun A T T T T T T e T T T T T e e e e e e — - - -
sy ! |F| Quick cHECK 16.4 it
To the second part ol the above | Deep blue soluthon is formed. | Cu™ lons are indicated, 1y what I lake test? Glve equation. |
solution, add agueous ammania. i.lli- Lake “'“r 3 " (AD*) i

. = Puipeya: 10 Oabechauminum “lor other metal lons by forming a colored "lake” (adsorption
':“Ilui +2“Hl"r! C‘E:H:I Il pamplex) with an organic dye nisonn i
¥ Experiment Observation Inference !
1G5+ few drops of HCL + ltmus [A Blue fake [blue ppt. in | AD" Is confrmed. |

-;uu J— ;u eATOGs | solutian @ entess of NHOH ::thurless. solution) is formed. 1

B S . 4 AL+ 3NH,OH —s ar[om), b a3n; i

! Inference: -

(B, oL [EuiH,OLiOH)) (=T NN LR H |+ Bluecolour floats over colourless solution |

g How ammanium lon |3 Indicated? 1

armmonia acstng mmﬁuwn !Hﬂ- identilication of Ammonium (NH" ] radical !,

1) identilication of ran (1) radical l.:.’.;."""l ' ! Experiment Observation Inference |.'
Take 4 g sampbe in a clean fest tube. Dissolve i1 in 10 om® of distilled water. Make two portions of the | Take 4 g of sample In a clean test | Ammenla pas is evalved with a NH'" lons are indicated, |
solution for further tesis, i|iwbe. Disoive it In 10em’ | dislinct smell, Ammonia gas s '
Experiment Obzervallon Inference || gatilied  water. Add  NaQH | molst red litmus blue - |

Ta ane portion, add NaOH solulion, | A green precipitate 15 formed | Fe'* ons are indicated, | 1 salution and gently heat it. _ i
wihibch 4 turned Into orange brown 1 NH:;“} i DHLI-m —aNH, 4 Hlnl-r: "

precipilate after some time. | b I

To second portion of the abowe | A white gelatinous precipitate of | ro'* jons are Indicated. tg)  How will you distingulsh ferrous (Fe™* ) and ferric (Fe'") radicals? '
solulion, add agqueous ammonia, Fe{OH), Is formed which quickly * Ihu. !
oxidizes 1o form red  brown ; Test Observation for Fe' Observation lor Fe'* Inference i
precipitate of Fe[OH), . 1| Potassium ferricyanide | Deep blue Brownish solution (no ppt] | Fe'™ confirmed by i

. = Turnbull's blue) blue ppi.
Fol* e2 P—— 1| (afrefchiled) precipitate {

et * 2O iyl i [ Petassiom White/blue ppt (if dilute) Deep blue Fe' confirmed by i
gl Identiication of Fe (II) radical (Fe™) 1| termooyanide precipitate (Prussian blue] | Intense blue ppt. W
Take 2 g FeCf, in a clean test tube. Dissolve it In 10 cm’ of distilied water, Make two portions of the I “Jf_l'i“h" _ |



rom S i Ity
NaOH solution Dirty green precipitate Red-brown ::‘ RIVES redg)-
[Fe{OH)) precipltale (Fe(OH)s) ?’w" ppL.
NH.5CH (Thiocyanate] | No colour change (pale Blood-red Fe'™ conlirmeg
green) colour [FelSCHII" rctli compley,
B -
KhInD. (in acid) Decolourizes [oudized to Fe') | No reaction [already Fe ) Fe'" reduces KMing

d)  What happens when ag. NH, Is added 10 Cu®* solution in fimited and excess quantities?
Ans. When aqueous NHy (ammonia) is added to a Cu™ (copper(ll}] solution in limited and excess AMouR,
abierve.

Limited MNH, [(Pale Blue Precipitate)

Heaction: Cu'* +2NH, - ZH,0 —+ Cu{OH), < (pale blue)+2MNH,

Observation: A pale blue gelatinous precipitate of copper{ll) hydroxide {CulOHL:) forms.

2.  Emcess NH; [Deep Blue Solution)

CulOH), + ANH, —s[CuliH, ), | + (deep blue)+20H°

Observation: The precipitate dissolves, forming a deep blue solution due to the tetraamminecoppg,
complex ion [CulMNH))™".

In short:

Limited NH;: Forms insoluble Cu{OH);.

Excess NHx: Farms saluble [Cu

1.

Reactlon:

Solution File @ Rack Your Brain!

Explanation

1. B Testing prevents accidents caused by faulty apparatus.

2. s.a Keep the workspace organized and not overcrowded to aveld hazards, and mainlalr:;?:
distance from athers handling apparatus to prevent accidents.

= sy By understanding the properties of chemicals used, reading labeis and safety d“ﬂ_;‘lt!_e-u_‘
and knowing the risks associated with spills, fumes, and reactions during the experiment,

4. A Chermical hazards can cause burns, poisoning, respiratory lssues, and skin irrltation,

& sq To Eﬂ?urn all apparatus works properly and safely, preventing accidents or injuries dum
experiment.

6. B Burette allows precise delivery of titrant drop by drop to find the exact end point = ——

7. s.q By observing a clear color change of the indicator, which signals that the titratlon rﬂm
complete.

B. A Carbonate reacts with acid to produce CO; gas, confirming its presence, =

8. s.q They react with specific metal ions Lo form characteristic precipitates or soluble complexes,
helping 1o distinguish ions like ALY, Cu', Fe™, etc.

I
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- [ MULTIPLE CHOICE QUESTIONS (Mcas)

B CHEMISTRY (11"

D Erercise 2|

always advisabie to read the lewer meniseus Tar the
coloured Uguids?

\ four cholces are plven for each question, Solect the correct chales,
while taklng a reading with a burette, why 1t is
colourless liquids and the upper meniseus Tor the
j) because it s more conveniem
) because colourless liquids have more surlace tensan than coltsured |y

¢ beoause lower menhous does nol exist Tor colouregd lepuiiels
¢) becawse of the parallax effect

(L

o Wy phenalplithalein indicator Is more apprapriate to use during the
seid and @ strong base?

3 berause i iy el weakly acidic
b) becaute thie pH at the equivalence polnt as well as 1he PH e
ghanges malch sach-oller
¢ betawrse the solutlon at the end of Utration is ackdic.
d) because the solution at the end af titration s basic.
g, whith catlon gives a white gelatinous precipitate upen the addition of afurout armmonla¥
Pl b) e €} 2n'
i additkon of NHWOH to an aqueous solution of o cation
gtanding. Which basic radical Is Indicated?

titrations which indalue @ sirong

Fowebiere The ealuur of ghenalphthalom

dj mi*
Eives a green precipltate which turns brown upon

o b) Crt c) Fe't dj e’
y. Ondry heating 1es1 for salt analysls, the evolution of a colouriess, odorless gas that turns lmewater
milly suggests the presence of:

a\Chloride ian (CF) ) Subfate lon (SO)) €] Carbanate wn (C0F )
yi.  The chromyl chloride test iz a specific confirmatony test for:
2} Bromide bons (B ) b} todide lons (1) c] Chioride ians (CF |}
The brown ring test Iz a conlirmatory test for which acid radical?
2} Chlaride [€17) b Hitrate (MO, ) e} Sulfate (5077

Answer Key with Explanations

o Mstraie ian (NO, )

o) Sulfate ins (50 )
Wil
d} Carbonate (CO; )

s o | Cgtien | Answer Explanation
= it s a visual technigue wherne background images moes
d Parallex effect slower than foreground images, creating an llusion of
depth ina 10 scene.
because the pHat the = Phenolphthalein changes color between gl B.2-10,
equivalence point a3 well as wihich matehes the equivalence point pH of strang acid=
L b thie pH over where the oolowr strong base tiirations
of phenolphihalein changes
match each-other.
H Al g+ 3OMY » AL{CIH]}4
i d o — = White _:r!trlmi:-n materasl
. i Fols = Fe'™ forms a green precipitate with HH.-DH, whith
ouldizes bo Fe'™, giving & brown colour on standing, J
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+ Heating carbonates produces €O gas, whi.ch_?‘;‘ﬂ;-._‘q
water milky due ta formation of CaCo,. Ly

Ca[OM), +CO, —s  CalO, + W0

T e e ]

v, c Carbanate kan [CO5)

— s

= The chromyl chionde test gives red "p"mﬁ“"n
Vi € Chioride ions (CL°) when chloride reacts with potassium dichromgg, ﬁ
concentrated sullunc acid

= The brown ring lest confirms mitrate ions b'r_i_a_r,;;;-.-.

L. o Mitrate (NO;) trown ring of [FeinOh{NO}]" comples.
—

- SHORT ANSWER QUESTIONS ‘

Q.2 Atempt the following short-answer guestions:

. For which type of titration, methyl orange is used as an indicator? =
Ans. Methyl orange o used a3 anandicator in strong acid—weak base Litrations.
Methyl crange changes colour in the pH range of 3.1 10 4 4, malang it ideal for titrations where the equiy,
point & atidic, as is thve case when a strong aod (e g, HCE) is tirated against a weak base (e.g., NH.OH), ey

b.  Explain why phenclphthalein is a suitable Indicator for the titration of a weak acid with a m::‘"‘;";-
but not for the titration of a strong acld with a weak base.

Anzs. Phenolphthalen is suitable for weak acid—strong base titratlions because the equivalence polng is
(M = B.5), which fails within phenclphthalein’s colour change range (pH B.2-10).
it iz not sutable for strong acid-weak bate titrations because the equivalence peint is acidic (pH « 7,
outside phenolphthalein’s range, so i would not show a clear endpoint.

£ Explain why different indicators change colour over different pH ranges, =

Anz. Different indicators change colour ower different pH ranges because each has a unique acig.
eguilibnum and changes structure (and thus eolour] at a specific pH range where its conjugate aeig ang
Baze forms are present in comparable amounts.

Bagic

Examples:

1. Phenoclphthalein: Z  Mathyl Orange:
= Colour change range: pH 8.2 - 10 = Colowrchange range: pH 3.1 -4.4
= Colour: Colourless in acid, pink in base =  Colour: Red in acid, yellow in base

d. It I= always advisable to use dilute solutions while perferming experiments in volumetric analysis]
Give a reason.

—n‘—ﬂ——-a———-__ﬁ-
Ans. Yes, itis advizable 1o use dilute solubions in volumetric analysis bacause they reduce the risk af Iarge heat

changes and allow for more precise volume measurements, minlminng errers and improving the ALcuracy
of the tiration results.

-. White precipitates are formed when Ca** A" and Zn™ all react separately with NaOH solution. How
will you detect which basic radical Is present?

Ans. To distinguish between Ca®*, AL, and Zn°" ions when all form white precipitales with NaOH, excess NaOH
can be used:
1. Addencess NaOH to each white precipitate formed:
=  C{OH}s: Insoluble in excess NaOH —» White ppt remaing
=  AL{OH])s: Dissolves in excess NaOH forming a colorless solution
=  In{OH)s: Dissolves in excess NaOH lforming a colorless solution
2. Differentiate AL* and Zn"* using ammaonium hydroxide (NH.OH):
=  ALfOH) Insoluble in excess NH,OH — While ppt remains
=  In[{OH}s: Soluble in excess NH,OH — Colorless solution forms

Fe" -20H _ —Fe(OM), __H"?_'F'tm ‘

_.1&'

AR CHEMISTRY (11")

ﬁm be distinguished from Fe'* chemically?

L-"';;f_m—md iron (1) radical {Fe'* )

ke 4 B sampie in & clean test tube. Dissolve it in 10 em’ of distilied water. Make two portions of the
on for further 1es1s

— Eaperiment Observation inference
72 one partion, 3dd NaOH | A green precipitate i3 formed which Fe'* lons are indicated.
hatian 5 tumed inte orange  brown

precipitate alter some time

(oo seond portion of the | A white gelatinous precipitate of

have SO0, add agueous FelOH), o formed which qusckly

gl oxidizes to form  red  brown
precipitate of Fe{OH), .

Fe'" lons are indicated.

Fei L+ 20H,—FelOH),
Lot o gt
asniification of Felll) radical (Fe®")
abe 2gFeCl, in & clean test tube. Dissolve it in 10 em® of distilled water,

Make two fth
Mrm'ruﬂher tesls. e

Eaperiment Dbservatlon Inference
v one portion, add NaOH solution, | Orange brown precipitate is Fe'" lons are indicated
formed
To the secand portion of the above | Orange brown precpitale is 3
hitian, 2dd agueous ammonia. formed, sl shien:
F!::“ i3 m";ﬁl_. Ft{ﬂH:I,‘_
Civarae Browss gak

why dees Ca'” nel give preclpitate with squeous ammenia?

‘;'._"ETMI- nol give & precipitate with agueous ammonia becavse calcium hydraxide {CalOH);), formed by the
pexcbon of Q" with ammonia, Is sparingly soluble in water. The amount of hydroxide formed i nsufficient
i eareed thee selubility product (K..) 3nd produce a visible precipitate under normal conditians.
in contrast, other metal ions like ALY and Zn'* farm insoluble hydrexides that precipitate in the presence
mnmhi.l.
& Hew will you find out the concentration of acetlc acid In vinegar solution?
e Tofind the concentration of acetic acid {CH,COOH) in a winegar selution, we can perform a TIrAToN using &
yirong base {such as NaOH) and an appropriate indicator (such as phenolghthalein),
Procedure:
1. Prepare a Sample of Vinegar: Measure a known volume [&.g., 10 cm’) of the vinegar selution
L Thrathon Setup:
=  Thrank: Prepare a standard selution of MaOH al known concentration (e.g., 0.1 M)
+ indicator: Add o few drops of phenolphthalein (which changes from colorless to pink as the
solution goes from acidic to skightly basic).
1, Perform the Titratlon:
+  Slowly add the NaOH solution from the burette to the vinegar solution while stirring
= [End polnt: The titratlon is complete when the solution turns light pink (Indicating neutralization],
L Caleulate the Concentration of Acetic Acid:
*  Use the formula:

vy = GV
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where w
= € = concentrabion of acelic acud (required),

= ;= volume of vinegar used,
= ;= concentration of NaDH,
= Wy = volume of NaOH used 1o reach the endpoint.
5. Final Calculation: Solve for €y, the concentration of acetic acid in vinegar.
Example Calculatlon:
= If 25 em' of NaOH (0.1 M) neutralizes 10 em® of vinegar, the calculation would be:
Cix 10.0cm'=0.1 M x 25 cm’

Ci=01x250/10 =025 M
5o, the concentration af acelic acid is 0.25 M

This gives the molarity of acetic acid in the vinegar.

I What precautions you need to observe while diluting a concentrated acid? e

Ans, Precautions to Observe while Diluting a Concentrated Acid: o —
(1) Always add acid to water, never waler 1o acid — this prevents splashing due 1o the exothermic reaction
(i} Use pratective gear — wear gloves, gogeles, and a lab coat to prevent burns and injuries,
(i} Perform the dilution slowly, while stirring continuowsly, to control heat release,
(i) Use heat-resistant glassware — to prevent breakage from the heat generated.
(vl Work ina well-ventilated area or fume hood — to avoid inhating harmful vapours.
(v} Keep neutralizing agents (like baking soda) nearby in case of spills.

R Why does an aqueous solution of Na,CO0, behave like a base?
Ans. An aqueous solution of Na,CO, (sodium carbonate) behaves like a base because the carbonate lon [Cp s W)
undergoes hydrolysis in water:
CO* + H)O HCO; + OH"

This reaction produces hydroxide ions (OH"), which increase the pH of the solution, making it basic in nature.
Na;C0; is a salt of a strong base (NaOH) and a weak acid (H,C0,), 5o its solution is basic due to the weak
conjugate acid (HCO;) not fully neutralizing OH- farmation,

k.  If an agueous solution of NaOH Is kept In an open contalner, what changes do you expect 1o take place place
with the passage of time?

Ans. If an aqueous solution of NaOH Is kept in an open container, the following changes occur over time: =
1. Abzorption of COy from the air:

NaOH reacts with earben dioxide In the atmosphere:
2NaDH + COy ——p Nay,COy + H;O

This reaction forms sodium carbonate (NayC0,) and water.
L. Decrease in alkalinity:

As NaOH is gradually converted into Na,COy, the concentration of OH™ ions decreases, reducing the
solution's basic strength (pH).

Formation of precipitates (if concentration Is high):

If the solution becames salurated, precipltates of sodium carbonate hydrate may form
50, by the passage of time the NaOH solulion becomes less basic and transforms inlo a carbonate solution

- DESCRIPTIVE QUESTIONS J _

Q.3 Describe common types of the Chemistry lab harards with two examples in each case.
Ans. See Page No. (510)

a.

Q.4 What are common accldents in the Chemistry lab? How they are managed in first nid treatment.
Ans. See Page No. (511)

h “,.nua & CHEMISTRY (11 525

| 35 =< How the following acld radicals are Indicated and confirmed in sait analyily:

“ ml l“ cr m] Hﬂ._ 1\" SD:'
ﬁ above ackd radicals in Theary,
E“ Haw ':hr.- following baslc radicals are indicated and confirmed In sall analysis:
“ ! iy ag* 1y Fe" ) 2"
- [ ;hm-c acit radicals in Theory

- L ADDITIONAL SLOs BASED MCQs -

which of the following s used as an Indicator In the titratlon of a strong acid and & weak bage?

A Methyl orange B, Pheneiphthalein C. Thymol blue 0. Flugresesin
3. The ideal indicator for the titration of strong acld and weak base should have 3 pH range between
—
A5 B 4.6 C.6-8 D 749
B Find the cancentration of HCI, If 10 em’ol 0.5 M CalOH), Is required to titrate 50 om’af MO,
& 1f10M B.1/5m C5M D. 10 M

4. What Is the concentration of the sulphuric acid salution, i 100 em? of the solution is neutralized by S0
| em® of 0.5 M BalOH}s solution?

A D25 M B.O5mM

g, Which of the following s a bulfer solution?
A CHYCOOH = CHyCOONH, B. M50 + CuS0y
€. CHCOONa + CHyCOOH 0. Magl + NaDH

&  Which of the following is used as an Indicator In the titration of a weak acid and a strang base?
A Methyl orange (3 to 4.6 8. Bramothymol blue (616 7.5)
€. Phenalphthalein (8 1o 9.6) D. Methyl red |5 to 6.9)
7, What is the molarity of the solution of barlum hydroxide, If 35 cm'of 0.1 M HEI |s used In the titration of
25 em’ol the barium hydroxide solution?
A.0328 B.0.21 C.014
g, Adifference between strong and weak acid ks
A proten donation and electron acceplance
C. negative and positive pH

C25mM D.50m

D.oo7
————

B. complete and partial lonizaton

D. presence and absence of halogen ions
g, Which el the fallowing titrations will have the equivalence palnt at a pH more than 87

A, CHCOOH and NaOH B. HCl and NaOH
€ CHCOOH and NH; . HC1 and MH,
10, What s the primary purpose of adding stver nitrate in the Identification of nan-metal anions?
A To produce a gas B. To form precipitates €, To induce a colour change D To neutralite acldity

11. ‘Which reagent Is commaonly used to test for the presence of chloride ions In a selution?
A lodine solution B. Silver nitrate C. Hydrochlone acid 0. Sodim hydrasde

12. What observation Indicates the presence of sulphlie jons In a solutlon during the ldentification ol non-
metal anions with BaCl; solution?

A Formation of a white precipitate 8. Evolution of a gas smeliing like ammania
€. Formation of a yellow precipliate 0. Absence of any wisble change

13. Which non-metal anlon Is typlcally identified through a starch-lodine reaction?
A Chloride B. Bramide C. lodide 0. Sulphite
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14. What safety measure Is crucial when working with reagents during the Identification of "ﬁn.‘h

anfons? d
A, Wearing safety goggles B. using a fume hood

C. Wearing gloves D. All of the aboyg

15. Which cation gives a white gelatinous precipitate upon the additlon of agueous ammonla?
A Er!. B. crz-u C.In . D. A-f]q
LA | 28 [ 3.8 | aa]sc]ec] o |8a] 9.a]108]|i15;
13.C | 1.0 | 15.C L
- ADDITIONAL SHORT ANSWER QUESTIONS
Q.1 What s meant by standardization? e

Ans. Determination of exact concentration of a solution by titrating it against a solution of k"”""'_"—‘?l;""“
called standardization, Yy

Q.2 What Is the valumetric analysis?

Ans. Aquantitative analysis based upon the measurement of volume is called as volumetric analysis.

Q3 Whatis Tiration? =

Ans. The process of determination the exact volume of a solution which reacts completely with the d
volume of another salution. -

—_—
Obsenvation Inference =
Etfervescence takes place | carbonate {coj")
during which 3 gas evolves | i i jane.
briskly, that turns lime
water mitky.

0.4 How carbanate ( CO} ™) radicals are identified?
——-—_
Ans.

Experiment

Take about 2 g of solid carbonate sample In

a clean test tube and then add abaut § em’

of dilute HCL solution. Pass the gas evolved

in the above step through a solution of lime

water.

Reactions involved in the above steps

€Oy, +2H, —+H,0,, +CO,

c..;au;h - cu,m - czcu,hrc H0,,,

[repes

e

e
Confirmatory Test
Criginal Salution + Mgs0,

| white ppt. of Mgco, | coi is confirmed.

0.5 How Chloride (CL") radicals are Identified?
Ans. Ejperiment

Take 2 g of solid sample in a test tube and
add 5 cm' of distilled water to make the
aqueows solution Add a few drops of dil,
HNDQ, solution 1o acidify the solution of the
saft, finally add about 5 cm® of agueous
ARMND,.

Confirmatory Test

0.5 = Silver Nitrate (AghN0;) solution

Inference
Cr™" lons are indicated,

Observation
& thick white precipitate is
formed which dissalves in
ag. NH;.
In other words, White

ppt. [AgCL) soluble in dil.
NHOH.

White ppt. [AgCE) soluble | CL™is confirmed.

in dil. NHiOH.

Result: Acid Radical = Chioride CL°

Ans. Experiment Observation Inference
| Take 4 g of sample in 2 clean test tube. | Ammonia gas s evolved with a | yy!* ioni are
Dissolve it In 10 em® distilled water, Add | distingl smell, Ammonla gas Wens | e

517
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— v
ﬁme chemistry of Chromyl Chioride test,

m, a confirmatory test of €L, i this test reddish brown chiomyl fumes are evalied when solid sall, salid
K:Cri0p and Conc.H;50, are heated together
ANaCi rK,'CI’;ﬂ, +IN,50,

»K,50, + 2Cr0,C, + H,0

g7 How Aluminium (A" ) radlcal Is Identifled?

‘Ans. Take 4 g of solid sample In a clean test tube. Dissolve it In about 10 cm® distilled water, Divide this selution
(nto two parts for further tests.

Experiment Observation Inference
To one part, odd about 5 cm’ | A white gelatinous precipitate ks formed. A" long are indicated
HaDH solution.

7o the second part of the | A white precipitate s formed,
above solution, add a few

drops of aqueous ammania,

A" lons are indicated

Alrh-

(LET] ¥ ‘]quld.lﬂ _'*A'"nmll-l

shite pjal

confirmatory Test (Lake Test):

05 + few drops of HCL + | A blue lake (blue ppt. in colourless | AL is conlirmed.
jigmus solution + ewcess of | solution) |s formed.
_EHJ.GH.
0.8 How Calclum [Ca™) radical Is identifled?
ans, Take 4 g solid sample in a clean test be. Dissolve iLin 10 em® distilled water,
pake two parts of this solution for further tests
Experiment Observation Inference

White precipitate is formed which does
nol dissalve in excess of MaOH salution
Only a slight turbidity appears or No
precipitate is formed,

Cafly +20H; —+CalOH),
wehtr pgt

To one part, add NaOH solution, Ca™ lons are indicated.

To the second part of the above €a"" lons are indicated

solution, add aqueous ammonka.

Confirmatory Test:
0.5+ NHiCL + Kq|Fe{CN)] | white ppr. of Ca;{Fe{Chjq formed.
Result: Basic Radical = Calcium (Ca™)

| €a’ is confirmed.

@9 How Ammonium (NHL' ) radical Is identified?

mioist red litmus blue,
+OH, —NH,  +H,0,

NaOH solutlon and gently heat it

HH:I'“J

Confirmatory Test:
To the 0.5 added Pleric acid solution. Yellow needle like crystals are

obtained.

NH; s conlirmed,

Result: Basic Radical = Ammonium NH;

Q.10 How Chromlum radical (Cr*) Is identiMNed?

Ans. Add 4 g sample in a clean test tube. Dissolve it in 10cm’ distlled water. Make two parts of the above
solutlon for further tests.
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Experiment Observation Inference
To one part, add NaOH solution. | A green precipitate appears which turns Cr* ions are indicated. |
into green solution when excess of NaOH
is added 2]
To the second part of the above | A green precipitate appears which is | Cr** ions are indicated,
solution, add aqueous ammonia. | insoluble in excess of aqueous ammonia.
3+ -
Cl;[ iy * EDHI ») —+Cr{DH}5‘
Gresn ppl
Confirmatory Test:
0.5 + Na:PO,4 | Pale green ppt. of CrPO, formed. | €r* is confirmed.
' SELF-ASSESSMENT |[o:G{CLE &[5
Total Mark: 30
Q.1 Encircle the correct option. (1x6 =_ﬁ_].
(i) What color phenolphthalein turn in a basic solution:
a) Red b) Blue c) Pink d) Colourless
(i) Which cation gives a white gelatinous precipitate upon the addition of aqueous ammonia?
a) cr™ b) cr** ¢) Zn** d) Af*
(iii) Addition of NH:OH to an aqueous solution of a cation gives a green precipitate which turns brown upon
standing. Which basic radical is indicated?
a) cu® b) cr** c) Fe* d) Fe**
(iv) On dry heating test for salt analysis, the evolution of a colourless, odorless gas that turns limewater
milky suggests the presence of:
a) Chloride ion [Ci7) b) Sulfate ion {Sﬂi‘} c) Carbonate ion {Coi'} d) Nitrate ion (NO;)
(v} The chromyl chloride test is a specific confirmatory test for:
a) Bromide ions (Br")  b) lodide ions (I") c) Chloride ions (C{7) d) Sulfate ions (S0O;")
(vi) The brown ring test is a confirmatory test for which acid radical? '
a) Chioride (C¢7) b) Nitrate (NOJ) c) Sulfate (SOZ7) d) Carbonate (CO%")
Q.2 Write short answers of the following questions. (2 x8=16)
(i) What are different types of burns?
(i) What is meant by concordant reading?
(iii) What is ring test? Give equation for this test. ;
(iv) If an aqueous solution of NaOH is kept in an open container, what changes do you expect to take place
with the passage of time?
{v) What precautions you need to observe while diluting a concentrated acid?
(vi) Why does an aqueous solution of Na;CO; behave like a base?
(vii)) Why Ca?* does not give precipitate with aqueous ammaonia?
(viii) Explain why different indicators change colour over different pH ranges.
Q.3 Extensive Questions. (2x4=8)
(a) How the following acid radicals are indicated and confirmed in salt analysis:
i) coi ii) ce iii) NO; iv) SO%-
(b) How the following basic radicals are indicated and confirmed in salt analysis:
i) Cu™ i) A i) Fe® iv) Zn™*

—eofe—
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