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Experiment No. 1: Identification of Cations

Practical Significance

Ion?zation phenomenon, nature of solution and magnitude of ions plays a vital role in
various chemical, catalysis processes, reactions and their products in industrics. In
chemical and allied engineering processes diploma engincers have to work with
different solutions and respective cations and anions. They have to perform sample
testing in the industries and also use the data produced from the sample testing. In this
experiment students will find the magnitude and types of cations present in the given
sample which help in sample testing in industries.

Relevant Program Qutcomes (POs)
PO1 Basic knowledge

PO3 Experiments and practice

PO4 Engincering tools

POS Individual and team work

POY Communication

PO10 Life-long learning

Relevant Course Qutcomes
d) Apply the catalysis process in industries.

Practical Learning Outcome
Identify cations in the given ionic solutions.

Practical Skills

1. Handling glass wares.
2. Handling reagents.

3. Observation,

Relevant Affective domain related Outcomes
1. Follow safety practices.
2. Practice good housekeeping.

Minimum Theoretical Background

Dissolution of acids, bases and salts in water dissociate into two types of ions.
Positively charged ions are called as cations formed by loss of electrons from the
metallic atoms, while anions are formed by gain of clectrons from non metallic
radicals or group of non metals. Charges present on cations and anions represent the
valency of the element, from ion is derived. Total number of charges present on
cations are always equal to total number of charges present on anions hence whole

solution is electrically neutral.

Circuit diagram / Experimental set-up / Work Situation
(N.A))



IX Resources required

.| Testtube

Sr. No.. ( '_{C'_‘;):l_;r—ct‘i\[ Specification

15ml

-— i

FMS;“_ ".I‘:(')-!-Ebc holder Steel with wooden handle

| 3. | Test tube stand Wooden / Plastic
4| Chemicals

| 5. | Beaker

X Procedure

I.  Clean the test tube thoroughly with water. ‘
e tube with the hdf:a
q

2. Take 2-3 ml of given solution in test
3. Add equal amount of relevant reagen

given below.

Table for qualitative analysis:

A. Identification of Cations

1

—] —

As per rcquircmei///-J T each
100 ml

ts according 10

— [ Quantiy ‘Remark |

e I’:’égglgl"///d
| 1 cach_—
(qcach —

e

of droppe’

sis chart
litative analysis €

S Test Observation
N:;' I group P ont
' : White ppt. mayv be pres
. | 0.S.+dil HCI [ aroup is absent
No ppt. 11 Group Present
5 | 0.S.+ dil. HCI +H:S gas ppt. obtained Cu— may be present
1. Black ppt. of CuS S:'- m;“'. be present
2. Brown ppt. OF SnS S md;' be present
3.Yellow ppt. of SnS: IT group 18 abscnt 4]
bt' —d 111 A Group present. |
Cxccss) —+ t. (o] lalnc - 3 3\' bc rcscn!_
S;i(;g g;ll(]: Lfkaline) 1. White gelatinous ppt- of [Al'maybePp !
Al(OH),; Fo may be present |
| 2. Dinty green ppt. of Fc™" may be p |
Fe(OH)» - e {
3. Reddish brown ppt. of Fe'  may be present |
Fe(OH); - — '
4. Bluish green ppt. of Cr'~ may be present
Cr(OH)s 7 |
No ppt. Il A group 1s absent |
4 0.S.+ NH,CI (excess) + | PPt obtained III‘E_B Group Present =
) NH4OH-(—"'“ l 1. White ppt. ZnS Zn“ may be present :
Mn™" may be present

alkaline)+HzS gas

[ 2. Faint pink ppt.of MnS

F Black ppt.of NiS or CoS

Ni~" or Co™” may be
present

[ No ppt.

11 B group is absent

Above Black ppt.
obtained + Conc. HNO,

[ Green solution

NI"" present

[ Blue Solution

Co™" present

(| [ [0.5.+ NH,CI (excess) + | White ppt. of CaCO; or

IV group is present
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Sr. Test Obscrvation Inference
No.
NH,OH (till alkaline) + | BaCOs i.c.Ba’ or Ca” may be
(NH.),CO, present
No ppt. 1V group is absent
0.5+ K:CrOy Yellow ppt. Ba** may be present
No ppt. Ca*" may be present
6. 0.8+ NH,Cl (excess) + White ppt. V Group present
NH,OH (till alkaline) + i.e. Mg*" may be present
NaH:PO, No ppt. V group 1s absent

If all the above groups are absent then proceed for detection of Na‘, K* and NH.'

Sr. Test
No.

Qbscrvation

Inference

l. 0.5+ NaOH (Boil)

Smell of ammonia gas or
turns moist red litmus blue

NH;" May be present

No smell of ammonia does
not turns moist red litmus
blue

Na' or K~ may be present

™~

0.5.+ Sodium
cobaltinitrite [fresh
solution]

Yellow ppt.

K' may be present

No ppt.

Na‘® may be present

B. Confirmatory Test (C.T.) for cations

C.T. for GROUP I cations
C.T. for Ph*"

Sr. Test Observation Inference
No.

1. 0. S+ dil. H:80, Whitc ppt. Pb-' confirmed

2. 0.S.+ Kl Deep vellow ppt. Pb*" confirmed

3. | O.8.+ K-CrOa Ycllow ppt. Pb*' confirmed

C.T. For GROUP Il cations

C.T. for Cu®*

Sr. Test Observation Inference
No.

1. 0.S. + Ky [Fe(CN)g] Chocolate red ppt. Cu’” Confirmed
2. 0.5.+ KI Brown ppt. Cu’* Confirmed
3. 0.S.+~ NaOH Blue ppt. Cu”’ Confirmed
C.T. for Sn’’

Sr. Test Observation Inference
No.

1. 0.5.+ HpCly White ppt. turns gray Sn*’ confirmed
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2. Q. S, + NaOU White ppt. Soluble 10
CNCOSS O l- Nll()l l
3. O.S. +lodine solution Decolourisation
solution
C.T. for GROUP 111 A catlony \nee |
C.T. for AI"* I Inferenc
Sr. Test Observation
No. /W
1. |1 O.S.+ NaOH White gelatinous ppt. Al cunﬂrmctl
2. 1 O.S+ Ammonium No PIPT. in cold but gives
acetate solution white gelatinous ppt. on
boiling ——1______,_1——————’_
- ‘ = “econflrme
RE J.OS +Nal: PO, white gelatinous ppt. Al
suluble in dil. HCL -
C.T. for Fe¥* |Ferrous) Tference
3 = niere
Sr. Test Observation
No.
—_— TS irmed
L. O. SA+HKA\[Fe(CNy)) Deep Blue ppt. "“, : CO",",m o
2. 0.8.+ NaOI1 Dirty green ppt. Fe conlirme ]
3. O.8.+ dil. H;SO4+ 1% | Pink colour of KMnO4 Fe's confirmet
KMnQ, solution. decolorizes
C.T. for Fe"' [Ferric)
Sr. Test Observation Inference
No.
L. [O. SV Ky[Fe(CNJ Deep Blue ppt. e’ conlirmed
2. ().S. '+ NoOF Reddish hrown ppt. Fe'' confirmed
3. [ OSr Ammonium Blood red ppt. Fe'* confirmed
thiocynate solution
C.T. for Cr**
.:‘r. Test Observation Inference
0.
1. [ O, 8.+ NaOH Bluish Green ppt, Cr'' conlirmed
2. | Q.S+ PbO; + NaOH Yellow ppt. Cr'' confirmed
Boil collect supernatant
solution in another test
tube and add acetic neid
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COU for Group HE (1) eatlons

OV tor Zn
Sr., Test
No, ,
1, O, 5.0 MaOll

5=

S

O, 8 Nl 10,
O 80 Ka[Fe(CNy)

Obliservation

White ppt. ineoluble in dil
He'l
White ppt,

White ppt,

C1 for M’

P —————

Anference

/,n" Confirmed

V707 Confinmed

g ——p—
7n’ Confinned

e — —_ —

Sr, Test Observation | Inference
No
L OSsy NaOI _—\.A/—Iu-ﬁu_|;[_rl,-:.(;i-|ni;|ci_n T M confinmed .
excess of NaOl ;
2y OS5+ NaOF By water | Black ppt. Mn' confirmed
0.5+ Kq[Fe(CN)y) Pinkish white ppt. soluble Mn’ confinned
in dil, HCI
C.T. for Ni"*
Sr. Test Obscrvation Inference
No
1. | O5.+ NaOH + Br; Black ppt. Ni' confirmed
walcr
2. | O.S.+NH,OHN Pale green ppt. Soluble in - | Ni** confirmed
excess giving blue solution
3. [ O.S.+ Dimethyl Scarlet red ppt. Ni"" confirmed
glyoxime
C.T. for Co®’
Sr. Test Obscrvation Inference
No
1. [ O.S+NH,OH Blue ppt. turns Brown in Co*" confirmed
LExcess
2. |1 0.8+ Ammonium Black ppt. Co*' confirmed
thiocynate (NHICNS)
3. | Ky[Fe(CNl Reddish ppt. Co™" confirmed




S T e etag, . B o PRTL e L
- M
e o e

CT for Groy
C.T. for Bal*
Sr.

P IV cations

-1 T Inference

S T T Gbervation
SR e[ Confinmed
——{-{Lotassium chromate) ' reofoned
~ -“"“_'- . .d
2. 1 0.8+ Ammonium White ppt. ——[Ba’ Confinn¢
|| oxalate e ——
3. |Os. + dil.H;S0, White ppt. — [ Ba*" Confinme
s ——_.—_.______'_____.——-—-———-——_.._J
C.T. for Cy*"
sl Test Observation Inference
No. —]
I. |OS.+ K:CrOy(potassiv | No ppt. [Ca” confinned
m chromate) | -
2. 1 OS.+ Ammonium White ppt. insoluble in Ca’ confinned
oxalate acetic acid
3. [0.s+ White ppt. Ca®" confirmed
NH,Cl(crystals) +
4. | Flame Test Brick Red colored flame Ca* Confirmed
C.T. for Group V cations
C.T. for Mg
Sr. Test Obscrvation Inference
No.
I 1. 0O.S.- NaOH White ppt. Mg:' confirmed
2. | O.S.~ Hypoiodide Reddish brown ppt. Mg*" confirmed ]
solution
C.T. for NH,’
I Sr. ] Test Observation Inference
No.
I l. ().S.~ Nessler's reagent | Brown ppt. NH," Confirmed
2. | O.8.# Picric acid Yellow crystalline ppt. NH,;" Confirmed
(alcoholic) ]
CT.forK~
Sr. Test Observation Inference
No. : ‘
I. | OS. + Sodium Yellow ppt. K™ Confimed
cobaltinitrite
Solution (freshly
prepared)

=

0.S.+ Picric acid Y

¢llow ppt.

(alcoholic)

KN Confirmed

-



[—r—-’l OS.v Perehlaric acid | White ppt, K" Confirmed

1L oy Na'

ST Test Observation Inference
No, ,
I O.S. 1 Sodium Yellow ppt. Na' Confirmed
cobaltinitrite solution
3 Flame test Golden yellow flame Na' Confirmed
*(18. = Original water solution of given inorganie salt, ppt.- Precipitate.
il = Dilate, Cone, = Concentrated, CTL = Confinmatory test,
Ay | Mrecnutions:
I. Use test tube hokder,
2. Use Tunnel tor teanster of solution and reagents
3, Weur apron and shoes.
4. Turn oIV the gas burners alter use,

Xt Actunl procegure followed . :
procedure ollowed oy Using ber.d oLt
e RS A T C N e e OO ST

NI Resources used (whith major spegifications)
Wesources Used i tesE fube 2) foak tube
nolders D resh b e Stand L) Chemmicals.
NIV Precautions followed
1) Use iest b e.holder. HWearaprond
.obhoe 3RS e the cl\wre sSowtton: ..
XV Observations xuy culations
Al Identification of Cation
Sampie Solution 1
Sr. - )
No. T'est Observation Inference
\ 0.5 + s_odium NO ppY Not may ne
CobalF Hite D e se ny

(gresh soluHon)




A. Snmple Solution 2

*-
" J o . N.C:'.nl"'
. (‘«mﬂrmnmry Fest (CT.) for cntlonaesddes: W
—————-_-—_'-_‘
Sr. Test Observation ]
| No. e x
Far Cochrirecd
4——-—'_---——-—.
1. 105t Sodium L;ﬂfow!ﬁﬁ'—"‘/—h
Solurton jf
‘__-___—-
4‘_.———"-—.-_-—-—__——_7
-
— 1

S
N

r.
1,

Inference

Test Obhscrvatlon
[ ] be
) [0S+ Soclium yellow PD'*' ngguuﬁ
hbajHO(rtt d
(tresh Soluron)

[

[ 1

[ J

[ 1

. ; kt
B. Confirmatory Test (C,T.) for cn_t}un .................... .
p ;

LSr. [ Tost Observation Inference

N

[L 1 ’IO .S t Soclium yellow ppy K'Y conkironccal |

(obHAOIIT . " |

] 1
e 9 —Y=lo0 BT ¥ conpiemed |
[ | —
[ 3) [0S tperdnlovic whHe ppa e T
[ "] —_acld rIconm ec |
XVi Rcsults

dissolving. mdrlﬂ-l{f‘lal_rn walter,

. Cation identified in sample mlutmn 2is

dissolving. . “—r‘c saltin water,
P aad.

..................
teey

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

‘\



; . \ n of results ]
I . Taclcey, Present 10 the glven. lang),

XVIII Con 'luz_i(ms apd, Recommendations
LoNaty
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XIX Practical Related Questions
I. Solution ‘A" gives black ppt. with dil. 11Cland 11,8 gas, which basic radical is
present in given solution. 1 1
2. Desceribe identilication procedure of Ba® or Ca* radical from given unknown
solution.
3. Identify cation in solution * X" if solution *X* having pale green colouration  and
when mixed with sodium hydroxide gives dirty green color ppt.

XX References / Suggestions for further Reading

12,00, Caon Samplc solunon 1 (onralns Na

Sr. Title of Book Author Publication
No.
1. | Inorganic qualitative Vogel Publisher: Prentice Hall,
analysis 2013 ISBN 13: 9780582218666
2. | Experiments in general | Thomas G. Grecos Pearson, 9" edition
chemistry Principles Lyman H. Richard; ISBN-13:978-0131493919

and modern Gerald S. Weiss

applications
Chemistry: Inorganic Elsevier:
Qualitative Analysis in | Clyde Mctz ISBN: 978-0-12-503354-1

the Laboratory

XXI  Assessment Scheme

Process related assessment scheme

Sr. | Process related Welghtape(60%) ]
No.

| Process for detection of cation| 15%

2 Process for detection of cation2 15%

3 Confirmatory test for cation| 159

4 Conlirmatory test for cation?2 15,
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Product related assessment scheme Wi Ightek -
e e— - e e ————— i} - f'lﬁ,L T
S [ Produet related — I}:;“/".
N“. e I ,.P—--“" PSe—
Ay | dontitlearion nl'cmlﬂu-l ) : ) e e 7_.4. “]_p_’!u_pr__,__
2| Identitication of eatton? B 7 J="""10%
b Answer to samplo questions ————r "
] Submission of report in tine
«——”_‘—‘_—-‘—
T
o Marks Obtalned Dated
g denature
“Vrocew | Product | 1o0 "}'.’:.':.ud.rr
0
Relnted Retated (2%)
(15) (10) —
R R ey | | ¢
/ s
R/ By / d
Iy ol . '

[Space 1o Write Answers]

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

(o) S——— e —
When soluron A gives yeuow ppt WS .
2ocdlum cabalHnitriic (fresh SoluHon) Tnen |
Nat bdsic radical is present is SolWHOD
Fhabk Nat Basic vadsCo, s
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