Oualitative Salt Analysis
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[t1s the analysis which involves the detection, identification and
confirmation of the radicals present in a salt.

Itis an ionic compound which is formed by the neutralization
(other than water) of an acid with a base.e.g.,
NaOH + HC] » NaCl+H,0 !
Base Acid Salt Water
Asaltis made up of two parts.
(i) Acid Radical:

The part of'a salt which comes from an acid during neutralization
is called acid radical.

2- 1- ]- .
Acid radicals bear negative chargee.g., C 0,;, C1,CH,COO, oy

4
. (H isalso an acid radical but it bears positive charge)
(i1) Basic Radical:

The part of a salt bearing positive charge and which conf{éggfrbm a
base during neutralization is called a basic radical. Basic radi

are usually metal cations. e.g., Ca”, Na’", K’ AI”' (NI—F«ESEI) ic radical
. but it is not a metal cation). N

DRY TEST: A D>

The test which is directly pe @&‘hﬁwtb a dry salt without making
its solution is called a dry tesw e test, Borax bead test, Filter ash test etc.
WET TEST:

Atest, performed with the solution of a saltis called wetest. e.g.,
| Ring test, Lake test, Layer test etc.

' For salt analysis, radicals are divided into six basic groups and three

acidic groups.

BASIC RADICALS:

Group-I:  Silver(Ag™), Plumbous (Pb’"), Mercurous (Hg>").

N Group-11:  Cupric (Cu™), Cadmium (Cd™"), Lead (Pb""), Mercuric (Hg"), Bismith (Bi""),
Arsenic(As”), Antimony (Sb™ ), Tin(Sn”").

Group-I11: Aminium (AI’"), Ferrous (Fe"), Ferric (Fe’"), Chromium (Cr’).
Group-1V: Nickel (Ni""), Cobalt(Co "), Zinc(Zn"'), Manganese (Mn”).
Group-V:  Barium(Ba’"), Strontium (Sr” ), Calcium (Ca”").
Group-VI: Magnesium (Mg’ "), Sodium (Na'), Potasium (K '), Ammonium (NH).
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FOTALNUMBER OFBASIC RAJ
k Group-1 - 3 radicals
i Group-11 - 8 radicals
Group-i11 3 radicals
Group-1) - 4 radicals
Group-) , = 3 radicals .
Group-V = 4 radicals | i
fotal = 25 radicals 9
ACID RADICALN:
() Dilute Acid (-mup
Carbonate(CO,.) Blcarbonate(HCO ) Nitrite (NO ), Sulphide (S ), Sulphite (503)
Thiosulphate SIO_,
(i) Concentrated H,SO, Group: 1 X
Chiloride (C1), Bromide (Br), Iodide (I), Nitrate (NO,, Acetate (CH,COO), Oxalate
(C,0)
(iii) Special Grm;p: fi ?@5
Sulphate (SO,), Phosphate (PO,) o 2
TOTAL NUMBER OFACID RADICALS: Q\©
Dilute acid group | & ©%6ratltcals
l Concentrated H,S0, group q&@_ﬁv 6 radicals
Special group (\/\O\Q‘i = 2radicals
14 radicals
: .
' | All acid radicals are detected by dry tests except sulphate (SO} and phosphate (Pd of special
group.

Detection of Radicals of Dilute Acid Group:

Radicals of dilute acid group are detected by treating the salt with dilute H,SO, or dil. HCL.
Detection of Radicals of Concentrated H,SO, Group:

Radicals of concentrated H,SO, group are detected by treatmg the salt with concentrated H,SO,
N and heat.

Detection of Special Group Radicals:
Radicals of special group cannot be detected by dry tests. BaCl,+ Conc. HCI solution is

used to detect and differentiate between SO and PO} .
(1)  DiluteAcid Group: .CO5”, HCO;", NO;", §*, S0%", §,0>

(2)  Conec H;SO Group: Cl', Br, I, N03, CH.CO0! C,O‘
\ (3) Special Group: . PO,

- U
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- Salt + dilute H,SO, I, Colourless, odourless May be CO; or HCO;,
gas (CO,) evolved
which turns lime water
milky.
i, Colourless gas with S*” indicated.
rotten egg smell (H,S),
I turns lead acetate
Pb(CH3COO); paper
black.
iii. Colourless gas with May be SO or S;05.
burning sulphur smell
(SO,), turns acidified
K>CrO; paper green.
iv. Reddish brown gas with | NO; indicated.
pungent smell (NO,), |
turns FeSOy paper L\
brown black. %)‘
f\; </
dil. HCI can also be used instead of dil. H, SO, 6&\ detection of radicals of dilute acid gorup.
' h'5 aration of Ori 44 inal Solutios < J/b-/ . 1Id Radicals:
(i) Effectlvely soluble salts are Just@i@d with dlstllled water to get their original
solution.
iz} For sparingly soluble mix salt with Na,COj, (1:4) boil the mixture with water in
test tube. Filter it the filterate add acetic acid (CH;COOH) till no effervescence.

and add NH,OH till ammonical smell is obtained

.'."""'r- ho L

Preparatlm’-'?_ f.-;__f .1 lgmal

Solution Fm*‘ Basm Radicals:

(i) Dissolve the salt is distilled water. If transparent solution is formed. It is original solution (0.9).

(i)  Ifthesaltisinsoluble in water, dissolve the salt in the following reagents in the given order:

(i) Dilute HCI | (i) Conc.HCI
(iii) Dilute HNO, | (iv) Conc. HNO,

e qu{h- sl . 2o r-}tl e
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:
. & Colour:
Observation Inference
(1) Blue/bluish green Cu”
(i)  Lightgreen Fe"
(i11)  Yellow Fe"
(iv)  Lightpink Mn"
Dark pink Co”
(v)  Brightgreen Ni”
(vi)  Dark green Cr”
A Odour:
Observation Inference
(i)  Rotteneggssmell S
(i)  Vinegarlike smell CHﬁOC&'@;\)
(iii) Ammonical smell NHQ@Q =
< F Appearance: %@%\o
Observation &fb© Inference
@  Amorphous ®@ may be COZ
(i)  Lightpowder 2 Carbonates of Bi~, Zn” Mg~
(i)  Crystalline and heavy Pb”, Heg”, Ba”
(iv)  Whitebutblackens exposed to air Pb”, Bi”
4. Dry Heating: | |
(a) Changein colour: |
Observation e dnference
(i)  Bluetowhite Jalkcity. €usSO,.SH,0
(i)  Lightgreento white | FeSO,.7H,0
(iii)  Deep pink to blue, violet or green Co"
(iv)  Greentoyellow NiCl,.2H,0
(b) Change in physical state:
Observation Inference
(1) Salt crackles NaClKI, KBr, Pb(NO,),
(i)  Saltswellsup . orAlum
(i)  White sublime with smell of NH, NH,
N (iv)  Grey sublimes Hg"”
(v)  Yellowsublime | s 4 L arSDE
( (vi) o | ol

L ¥ O
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Evolution of gas:

Qbservation Inference
Colourless gas (CO,) turns lime water milky CO; ,HCO;

Colourless gas (CO) burns with blue flame ~ C,0”
A gas having rotten eggs smell (H,S) turns

bad acetate paper black S*

A gas having pungent smell like burning

sulphur (SO,) turns K,CrO, paper green SO, 8,07
Vinegar like smell CH,COO"

Colourless gas having pungent smell
(HCl gas) which gives white dense fumes

with NH,OH Gt
Reddish brown gas (NO,), turns FeSO,
black NO; ,NO;

Flame Test: (__--\..,ri.:;;i)

Make a paste of the salt with cong; HCI on a watch glass. Take a little paste on the
clean platinum wire and intr g%)mto the non-luminous flame of the burner. Note the
colour of the flame. : |

Observation Inference
Blue or green Cu*
Apple green | Ba"” -
Crimson red Sr*
Brick red ' Ca™
Golden yellow b oD
Violet | K’
N
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2. Filter Ash Test: W
i

=

Take a small quantity of the salt and add few drops of cobalt nitrate solution and shake
well. Dip a piece of filter paper into the solution and dry it. Burn the filter paper on the
flame and note the colour of the ash.

Qbservation Inference
(1) Bluish green Sn "
(1) Blue Al” l,/
(ili)  Green 7n'? X
(iv)  Pink Mg"
3, Borax Bead Test (For Coloured Slats):

Make a loop of platinum wire and heat it. Dip the hot wire in borax. Borax attaches with
the wire due to its low melting point and transparent colourless bread is formed. Put smgll

- quantity of coloured salt on the borat bead and heat it again. Note the colour of the bead in
the oxidizing flame and reducing flame in the cold state and hot state.

Oxidizing flame Reduci}:gﬂame Inference

(1) Green when hot, blue when Colourless when hot, Cu*
cold opaque red whett’cold

(i)  Green in hot and in cold Green 191\%1(&}13 in Cr?
state colds f@tp

(ili)  Yellow in hot and in cold /Gré/éﬁ in hot and in Fe'?

) state f\{r;‘gefd state

(iv)  Blue in hot and in cold state, )\:’ _ Colourless in hot and in Co™

{\} | cold state

(v)  Violet in hot and Hj‘&ﬁ Colourless in hot and in Mn"
state S cold state

(vi)  Reddish brown in hot and'in Grey or blackun hot Ni*
cold state andin cold state

1. Char Coal Cavity Test:

Mix powdered salt with twice the amount of fiision mixture (Na,CO, +K,CO,). Fill this
mixture in the cavity of the charcoal block and add 1-2 drops of water. Heat the mixture
with blow pipe. Note the colour of residue left in the cavity as well as incrustation if

formed. _
Observation Inferenc
(1) Bright white bead Ag salt
(i)  White bead which marks paper Pb" salt
(iii)  The substance deflagrates NO; ,NOs salts

(iv)  Residueyellow whenhot, whitewhencold  Sn”, Zn" salts
(v)  Residuereddish brown yellow on fusion

with solid Na,S,0, Cd"”salts -

\ [ ) ; \_\‘: ’ \ ’
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Q.1

Q.2

Q.3
Ans.

Q4
Ans.

Q.5

. Q.6
' Ans.
Q.7

Q.8

Ans.

Ans.

Ans.

Ans.

Residue white Ba"”, Sr”, Ca" salts

Residue scales of metal Cu' salts
Orange red incrustation when hot, yellow

when cold Bi" salts
Yellow incrustation when hot, dirty white

when cold Sn" salts

Viva Yoce

Why we make the paste of the salt with conc. HCI for the flame test?

When the salt is mixed with conc. HCI their chloride are formed. The chlorides are more volatile
than the other anions.

Why colour is imparted when the salt is heated on the bunsen burner with pt. wire?

When the salt is heated, the electrons in the valence shell go jo fh;ehlgh energy level and are excited.

When they come back, they impart characteristic colgur\
- X2
Why pt. wire is used for the flame test? ) f(ﬁfg\

Pt. wire impart no colour of its own, therefg;;e\lt;ﬁ used in the flame test.
Can we use any other material to p gim flame test?

Yes! graphite or Nichrome wire 0 be used.

Can we use glass rod or cop ‘wire in the flame test?

No! copper wire or glass rod cannot be used because they impart characteristic colour.
Name the radicals for which flame test in performed.

Cu” Ba” Sr”*, Ca” Na",K".

Name the radicals for which filter ash test is used.

Sn” Al”,Zn"”, Mg"”.

What is the formula of Borax (tincal)?

Na,B,0,.10H,0

What is the chemistry of Borax Bead test?

When borax is heated, sod-metaborate and B,0, are formed metal oxides react with B,0, to form
media borates having coloured bead.

A
Na;B40; . TH,0 > 2NaBO; + B,0; + 7H,0
2Co(NO3); ——> 2Co00 +4NO; + 0,

CoO + B;03 ———— Co(BOy),
ﬁ
blue bead

o [ Please visit for more data at: www.pakcty.otg. ol



Q.10 Whatisdeflagration?

Ans. Some oxidizing agents like NO: NO; and ClO; cause a very rapid combustion of glowing
charcoal. Itis called deflagration.

Q.11 How pt. wireis washed?

Ans. Dip the pt. wire in conc. HCl and heat on the flame.
Q.12 Whatis the chemistry of filter ash test?
Ans. Cobaltnitrate on heating forms CoO. It reacts with metal oxides to form an addition product.

2Co(NO3); — 2Co0 +4NO; + O,
CoO + ZnO » CoO.ZnO
| |
green ash

Q.13 Whatis the chemistry of charcoal cavity test?
Ans. The salt is heated with Na,CO, to form metal oxide. Metal oxide is reduced to metal by charcoal
which is reducing agent.
Na,CO3 + CuSOq4 > CuO + CO;, + NaSOq4
CuO +C > Cu+CO & O,
Q.14 What is the difference between a gas an vapours" /><e

Ans. The substance which exists as a gas at the rooméq@ﬁmmre is called a gas. For example: N,, O,,
CO,, SO,, etc. y /L@

The gaseous form of a substance which %;st as a liquid or a solid at the room temperature. For

example: water vapours, bromine va c\
("x O
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Experiment Obsarvation
Dry Test:

1. Salt+ dil. H,SO4 Colourless, odourless gas is

: Dilute and group (CO%H,
evolved with effervescence N L, 2-
(COZ) HC039 S » S03 ’ S203 »

NO,) is present.

Inference

2. Passed the above gas Lime water turns milky
through lime water, (CaCO0s)

Ca(OH),.
3. Salt + water and shake | Insoluble in H,O.

May be CO% or HCO,

Insoluble CO 5 Is present
and confirmed.

-~

CO¥ (insoluble)

Result: Acid Radical =

. | Pleasefwsntfor more
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L. Salt + dil. H,SO,

Colourless, odourless gas is
evolved with effervescence.

Dilute acid group (CO ?,
HCO;, NO3, $77, 807,
S,03 ) is present.

NS

Passed the above gas
through lime water

[Ca(OH),].

Lime water turns milky
(CO)

May be CO;3 or HCO.

3. Salt + water and shake

Salt 1s soluble in water.

A May be HCO; or soluble
v fco?.

Confirmatory Tests:

\~

,J\

4. 0.8 +MgSOq4

White ppt )rkocﬂtf state.

CO5 is confirmed.

5. O.S+ CaClz

Test -1:
Test 2:

Test -3:

Test -4:

CHEMICAL REACTIONS L™

PP te.
Whppt. in cold state

». CaCO3~+H,0

tesidli: Acid Radical = CO;

CO5 is confirmed.

(soluble)

Na,CO; + H,SOy — == Na;SO3 + H,0 + CO;,
C&(OH)Z + CO;,

(white ppt.)

Na,CO; + MgSO4 —> Na;S04 + MgC03 wlr

(white ppt.)

Na,CO; + CaCl, —> 2NaCl + CaCOjs +

(white ppt.)

'Please visit for more data at: www.pakcty:org



Experiment Observation nrerence (
Dry Test:
1. Salt + dil. H,SO4 Colourless, odourless gas Dilute acid group (CO g_,
evolved with effervescence. HCO;, Sz_, S O?, Szog-’
NO,) is present.
2. Passed above gas Lime water turns milky May be CG_ or HCO;.
through lime water (COy)
[Ca(OH):].
3. Salt + water + shake Salt is soluble. | HCO; or soluble CO §_
Dind;
@Q ¥ indicated.
Confirmatory Tests: OCRQSLG
‘: \PAd
4. 0.8+ CaClysa White ppt. on b ng. HOU, i confinasetd
X 0> ... B
5. 0.8 + MgSOyson Whlt\ p@m‘} boiling. HCO,; is confirmed.
f\\‘ pi e B \ Radical = Bicarbonate (HC( 5.;}

B
CHEMICAL REACTIONS:
Test -4: 2NaHCO; + CaCl; — <> 2NaCl + Ca(HCO»),

boiling |

Ca(HCO;); —— 3 €4C0s.l + H;0 #CO,
(white ppt.)

Test -5: 2NaHCO3 + MgS0O4 ———— Na;SO4 + Mg(HCOs3),

boiling

Mg(HCO;); ———» MgCO; + + H,0 + CO,
(white ppt.)

Please visit for more data at: www.pakety.org
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EXperiMenT No-4
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l ‘I)E'} Test:

I Salt + dil. H,SO, A colourless gas having rotten| pijyte acid group (C023,_ ’
HCO;, S% SOY, 8,03,
NO,) is present.

2. Test the gas with lead Paper turned black (PbS) H,S gas and S is indicated.

egg smell is evolved.

acetate Pb(CH;00),
paper.
Confirmatory Tests: |

. 0.8 + CdCly Yellow ppt. SO F8* is confirmed.
0.S + Pb(CH;COO)ys01 | Black ppt. L S2 is confirmed.
O.S + Sodium nitro . 3 S* is confirmed.
prusside 2
Na,[Fe(CN)sNO] ol

,\x\g\i\i\@/ Result: Acid Radical = Sulphide (S‘l )

CHEMICAL REACTIONS:
lest -1: Na,S + H,SOq4 3 NarSO4+H,S

' Test -2: H,S + Pb(CH3;CO0), ——-<: 2CH3;COOH + PbS+
(black ppt.)

Test -3: Na,S + CdCl, ——— 2NaCl + CdS
(yellow ppt.)

Test-4:  NapS+Pb(HCOO), — > 2CH;COONa +PbS
N\ (black ppt.)

Test-5:  NapS + Nag[Fe(CN)sNO] ——> Nay[Fe(CN)sNOS]
: (violet colour)

Please visit for more data at: www.pakcty.ong



Experiment

Dry Test:

L. Salt + dil. H,SO4

A colourless gas with
burning sulphur smell is
evolved.

Dilute acid group (CO §',
HCO;, S*, SO;3, S,05
NO,) is present.

. Tested the abové_gas with
acidified K;Cr,0O paper.

Paper turned green
Cr 2(804)3

SO, gas; may be SO5 or
$,0; .

. Noted the contents of
the test tube.

No yellow mass in test tube.

SO; indicated and S,0; is

({.absent.

Confirmatory Tests:

. 0.8 +dil. H,SO,4 +
KMnOso1)

Purple colour 9 04 is

discharged. @ S

SO‘;_ is confirmed.

. O.S + Br, water

Brow;; gf@ur of Bn 1s
dlsc;\har“/ged

SO§_ is confirmed.

« OS+ Pb(CHg,COO)z(sol) <P

ﬁhlte ppt.

CHEMICAL REACTIONS:

D [ &
=~ 5 YL TES

» Acid Radical =

SO§_ is confirmed.

Sulphite (SO 3 )

Test-1:  Na,CO; + HSOy ——¥Na,SQ4+ HyO¥ S0, T
Test -2: 3S0; + H,SO4 + K>Cr,O7 —— K»SO4 + Cry(SO4); + H,O
(green colour)
Test -3: Na,SO; + 3H,SO4 + 2KMnO, » KoSO4+2MnSO,4 + SNa,SO4+3H,0
(purple)
Test -4: Na,SO; + Br, + H,O ——— Na2804 + 2HBr
(Brown)
Fest-5:  Na;SO; + Pb(CH;CO0), ——> 2CH;COONa + PbSO; +

o | Please visit for more d
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ExperiMENT NO-O

A § U

- - 4- —— E— —

Salt + dil. }_138(1)4 A colourless g £4as W]th [)IIUtC acid gr(’)up (CO§_,
burning sulphur smell 15 I 2- -2
evolved. HCO;, 87, 503, 5205 ,
NO,) is present.
2. Tested the gas with Paper turned green. SO, gas, may be SO? or
acidified KO paper. 2-
| S,0; .
3. Noted the contents of A yellow mass is present. SOi_ is absent and 520?
above test tube. indicated.

Confirmatory Tests:

4. 0.8 + AgNOss) White ppt. changedto ¢ @50‘;’ Ty e
yellow, brown and ﬁnallgu
black (\g\

5. 0O.S + I, solution Brown colour Q@z SOhlthl‘l 5203_ is confirmed.

is d1schar@\

6. O.S + FeClsol V%@Mmaﬁon S,05 is confirmed.

7. 0.8 + Pb(CH3COO)s0p g@‘ﬁite ppt; blacken on S,05 is confirmed.

U heating.

Resuli: Acidgil@ dical = Thiosulphate (S ;Oj )
CHEMICAL REACTIONS:

Test -1: N2,S;0; + Ho80; — > "NajSOs+H;0+ SO, 1+ S ¥
(yellow mass)

Test -4: Na,S,0; + 2AgNO; —> 2NaNO; + Ag,5,0; v
(white ppt.)

colour changes from |
Ag,0 + 280
Ag25,0; + 0 white, yellow, brown to 82 2

(air) (black)
Test -5: 2N328203 + Iz(ml) —> 2Nal + N&zS406
(brown) Sodium tetra-
thionate(colourless)

Test -6: 3N2,S,0;3 + 2FeCly — > Fey(S:03); + 6NaCl

(violet)
Test-7:  NayS$,05 + Po(CH;CO0); —> 2CH;COONa + PbS,0s ¢ !
Heat (white)
PbS,0; + H,O —— PbS + H,SO4
(black)

NO, A NO; s
Pleasevisit for more da@ at: www. pakcty org



Experiment

Experiment No-7

Observation Inference

I)I'Ll't‘sl:

1. Salt + dil. H,SOq A brown gas with pungent | Dilute acid group (CO g_,

smell is evolved. HCOL, s SO§“, 52023_, .

NO,) is present,
2. Tested the gas with Paper turned brown black. | NO, and NO gases; N()'zl is
FeSO4 paper. indicated.

Confirmatory Tests:

3. O.S+dil HSO, + Purple colour of KMnO; is {i@?ﬂ" is confirmed.

KMnOyson discharged. (o)
. 0.8 +dil. H,SO, Black brown colou;g@\o NO, is confirmed.
FeSOusol | T
“

Test -1:

Test -2:

S5DS+dil. H;S0: + Kl + Starch Solufioly,

Deep blueﬂggj@aP

A NO, is confirmed.

A\ OV .
{\::@“’w 28 E5 E L
CHEMICAL REA (.‘T{()NS.W
ONaNO, + H;S04 — - NaxS04s + H,0 + NO T + NO, |
(brown)
FeSO; +NO + SHy0 ~= = [Fe(H;0)sNOJSOx
black brown

Test -3:
Test -4:

Test -5:

penta aqua nitroso iron (II) sulphate

—~ 1
10
4 | J 3

hydrated nitroso ferrous sulphate

5NaNO; + 3H,SO4 +2KMnO4 ——> K3S04+2MnSO4+ 5NaNO, +3H,0
2NaNO; + H,804 + FeSO4 —> Na,S04 + Fe(NO)SO4 + H,O

(black brown)
2NaNO; + 2KI + H,S04 » K3SO4 + NapSO4 + 1, + 2H,0
Iy + Starch solution ————> Starch I, complex

(deep blue)

Please visit for. moré datz




Some important chemical formulas.

CO, gas turns lime water milky due to the formation of CaCO,.

All carbonates are insoluble in water except the carbonates of N4, K'and NH
which are soluble in water.

(@) Lime water Ca(OH),

(b)  Sodium nitroprusside Na,[Fe(CN),NO]
(¢)  Nitroso ferrous sulphate Fe(NO)SO,

(d) Leadacetate Pb(CH,CO0), <\

(e)  Potasium permagnate KMnO, /)Qb)
4. All bicarbonates are soluble in water. {\Qg &

r iy o
"s I S

o
o

Chemical Test

It is evolved from It is oéf%trless odourless It turns lime water milky.
CO: or HCO:. 8 |
(b) H,S gas: Q}S\” |
It 1s evolved from It is colourless, gas, has It turns lead acetate
: S*" galts. rotien egg smell. [Pb(CH;COO),] paper black.
l (¢) SO, gas: |
It is evolved from It is colourless gas and has | It turns acidified K:Cr,O;
SO? el S;.O‘;" salts, | burning sulphur smell. paper green.
(d) NO and NO; gases:
\ Evolved from NO; NO is colourless but NO; is | NO turns FeSOj4 paper black
, ool brown gas both have brown.

pungent smell.

\() .8 N()

Please\wsn for more dat pat: www.pakcty. org x

)




CONCENTRATED H,50; GROUP:

(CI', Br, I, CH:COO", C;0; , NO;)

Experiment Observation Inference

Salt + Conc. HySO4 + Heat |i.  Colourless gas with Cl1 is indicated.
pungent smell (HCI)
which gives dense white
fumes with NH,OH.

il. A reddish brown Br~ is indicated.
pungent smell vapours

(Br,) turns starch paper
yellow

iii. Violet vapours (I 2) turn | I"is indicated.
starch paper blue.

iv. Vinegar smell vapours | CH3;COO indicated.
(CH3;COOH) which are Q@" )
colourless. e

V. A colourless, 5§ Czoi_ is indicated.
gas turns li ater
milky @y , burns with

blg\e e (CO).
g @‘B)rown gas (NO»), NO; is indicated.
< “turns FeSOypaper black
o brown.

DISTINCTIO‘\‘ BETif’Tﬁ?;_aEEN Br «\nd NO,

Bromide (Br ) Nitrate (NO;)

Brown gas (Bn,) is evolved when (i) Brown gas (NO») is evolved when

Br salts are treated with Conc. NOs; salts are treated with conc.
H;SO4 and heat. H,SO4 and heat.

(if)  Vapours of Br, turn starch paper to | (ii)  Brown NO, gas turns FeSO4 paper
yellow. black brown.

(iii)  No more gas is evolved by addition |(iii)  More gas is evolved by the addition
of paper pellet. of paper pellet or copper turning.

(iv)  Solution in test tube is reddish (iv)  Contents of test tube are clear and
brown. colourless.

NO

‘Please visit for more data
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Experiment No-8

—————————

Experiment Observation

Inference

1.

) |

-..

e

Salt + dil. H;SO04 No gas is evolved.

Dilute acid group (COi_',
HCO;, 8%, 807, S:05
NO,) is absent.

Salt + Conc. HISO.‘ T
Heat

A colourless gas is evolved
with pungent smell.

Conc. H,SO4group is
present (C1, Br, I,

CH:COO~, C,0; , NO3)

S

3

Tested the gas with White dense fumes.

NH4OH rod.

May be CI.

Confirmatory Tests:

4.

O.S + AgNOj3s01 White ppt. soluble in

NH4OH.

CI” confirmed.

5. Salt + MnOyiiqy+ Conc. | Greenish yellow gas (Cl,) is 4(CLis confirmed.
H>SO, + Heat evolved. (’6§ =

6. Chromyl Chloride Test: O/\Q«&i\(’

i, Salt + KoCrO7sotia) Reddish brown chizomyT chloride| CI is confirmed.
(1: 1)+ Conc. H »SO4 + | gas (CrO,Cly) isxevolved.
Heat 4

ii. Pass above gas through

o
q/
K W ppt.
§

NaOH thenadd .

CI is confirmed.

Reswit Acid Radical = Chloride (C1)

Pb(CH3COO)zs0m) -
4 \?i.;v —
| CHEMICAL REACTIONS:

Test-2:  NaCl+H,S04 — 2, NaHSO7 +FHCI
Test -3: HCl + NH,OH —— = NH4Cl +H,O

). (white fumes)
Test -4: NaCl(,q) + AgN03(,q) —— 'AgCI O NaNO;;(,q)

(white ppt.)
N AgCl + 2NH4OH — Ag(NH;),Cl + 2H,0

I (soluble)

Test-5: 2NaCl + MnO; + 3H,S04

Chromyl Chloride Test:
Test -6: (a) 4NaCl+ K,Cr,07 + 3H,804 —— K804 + 2N2,S04 + 2CrO,Cl; + 3H,0

(b)

Cr0O,Cl, + 2NaOH ——— Na;CrO4 + 2HCI

MnSO4 + 2NaHSO, + 2H,0 + Cl, T

(yellow green)

(brown)

Na,CrO;4 + Pb(CH3C00), —— 2CH;COONa + PbCrO; +

(yellow

NO, .

NG, TP g 0
| ® _[Pleasé'bfﬁitfwmbre d

a{é‘t

| WWW

ppt.)
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Experiment

Dry Test:

. Salt+dil. H,SO4

No gas is evolved.

Dilute acid group (HCO;,
CO;, 8%, 803, $,05
NO,) absent.

. Salt + Con. H,SO+4
Heat

Reddish brown vapours are
evolved (Br)

Conc. H,SO4 group (CT, Br,

I, CH sCOO, C ,0; , NO3)
present.

. Put a paper pellet in test
tube.

No increase in evolution of
brown gas.

y()g, is absent,Br indicated.

. Tested the gas with
starch paper.

Paper turned yellow nﬁ
contents of test tub d.

Br is indicated.

Confirmatory Tests:

X
f;;:\:\

5. O0.S+AgNOj3q

Pale yel o’f}%t/. partially
solubled 4OH.

Br confirmed.

6. Salt+MnO 2(solid) T
Conc. H>,SO4 + Heat

&g&\ﬁlsh brown gas (Br,) is
“Fevolved.

Br is confirmed.

. Layer Test:
O.S + dilute H,SO4 + Orange colour in organic
KMnOy,1) + CS; and layer.
shaked it (CCl 4 can also
be used instead of CS,)
CHEMICAL REACTIONS: Rouiie:
Test -2: NaBr + H;SO4 ——> NaHSO, + HBr
2HBr + H,S0 + SO, +2H,0 +Br, 1
(brown gas)
Test -5: ' NaBr + AgNO; » NaNO; + AgBr d
| : (pale yellow)
Test -6:

NO) o s

Acid Radical

Br is confirmed.

2NaBr + MnO; + 3H,S0, -——» 2NaHSO,4 + MnSO, + H,0 + Br, 1

(red brown gas)

PlEase visitfor more de




Experiment No-10

Experiment

Observation

Inference

”I\ lg\t

1. Salt + dil. H,S0,

No gas is evolved.

Dilute acid group (CO3 ,
HCO;, 8% SO%, $,05,
NO,) absent.

2. Salt + Concentrated

Violet vapours are evolved

Conc. H,SO4 group (CI, Br,

H,S0, + Heat I, CH;COO;, C ,0; , NO 3)
present.

3. Tested violet vapours Starch paper turned blue |.I" is indicated.

with starch paper ‘C?Q ‘;5__;
l Confirmatory Tests: A\ ,\f‘;@ y
4. O.S + AgNOjson Yellow ppt. 1n%g?%ﬁléé.ih I 1s confirmed.
NHOH

5. O.S + Pb(CH3COO )20 Bnght{«g@\? ppt (Pbly) I is confirmed.

6. Salt + MnO yselig) + Con. &&Mpours (Iy) are T is confirmed.
H>S04 + Heat : .\\) lved

7. Layer Test: QABQ/

O.S + dil. H,SO, +
KMnOg4 + CSZ(sol) and
shake '

-

CHEMICAL REACTIONS:
2K1 + 2H;)_SO4 —> K3SO4+ 15 T+ SO, + 2H,0

Test -2:

Test -4:
Test -5:

Test 6.

Violet colour in organic
layer

I" is confirmed.

Result: Acid Radial =

(violet)

Heat

2KI + 2H;804 + MnO; ———> K,SO4 + MnSO, + 2H,0 + I, T

- ® |Please visit for mo_re: 'dat atr V\;\;vw.pakcty.or@/

lodide (1)

Klso) + AgNO3o)) ——> KNOj + Agl | (vellow ppt)
2Kl (aq) + Pb(CH3COO)yaq) — > 2CH3COOK + Pbl; |

(bright yellow)

(violet)




Experiment

A

Observation

ExperiMent No-11

Dry Test:

1. Salt +dil. H,SO,

No gas is evolved

Dilute acid group (CO §
HCO;, §*, S07, $,07,
NO,) absent.

-
-

Salt+ Conc. H ,SO4 +
Heat

A colourless gas is evolved

Conc.H; SO, group (Cl, Br,
I, CH; COO", C,0;, NO;)
is present.

3. Noted the smell of gas

-

Vinegar smell

CH;COQ ' is indicated.

Confirmatory Tests:

)

4. O.S + FeClsson

Red colour which chang@/\t-“
to brown ppt. on é}ﬁ%ﬁ?{}?

-CH;COO' is confirmed.

5. Esterification: ,4@5
0O.S + Ethyl alcohol + Fruity sgé@féf%thy] acetate | CH;COO' is confirmed.
Few drops of conc. (Estggg%}
H,S0; and heat gently _,»\i\(i‘;
6. Palm Test: Q”:\Q\DV
Salt + Oxalic acid (solig) | Vinegar smell CH;COO  is confirmed.
(1:1) on the palm +
One drop of water and
rub. Smell the palm.
Rast?rt A cid Radical = Acetate (CH;COQO )
CHEMICAL REACTIONS:
Test-2:  2CH;COONa+H,80; — "', Na,SO4 + 2CH;COOH 7
(vinegar smell)
Test -4: 3CH3COONa + FeCl; —— Fe(CH3COO0); + 3NaCl
(red colour)
Test -5: C2H50H "> HZSO4 * CH3COON3 —Iltiilt—) CH3CO0C2H5 + NaHSO4 + H20
. (fruity smell)
Test -6: (COOH), +2CH3COONa —— Na,C,04 + 2CH;COOH 1

NO, KN NO.

(vinegar smell)

\

e T

Please. visit: for

more data at: www.pa kctyfo
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Salt + dilute H,SO, No gas is evolved Dilute and group (CO?,
HCO;, S+, SO7, 8,05 ,
‘ ‘ NO,) absent.
Salt + Concentrated A colourless, odourless gas | Conc. ;S04 group (CI, Br,
H,SO4 + Heat is evolved I, CH;COO, C,0, ,NO?3)

present.

Ifass above gas through | Line water Ca(OH), turns Cin_ is indicated.
line water milky (CO,) 5\

. Bring the burning paper | Gas burnt with blue fl \’ Czoi_ is indicated.
near the mouth of test (CO) %

tube 5 @
< 0.8 +dilute H;SOs + | Colouriof KMnOy is ;08 IS continned
KMnOy4 solution + Heat arged on heating

o™
5. 0.8 + CaCly @“’Whue ppt. soluble in conc C,07 is confirmed.
HCl |

i G0,
Fost 3. NayCoOu + HpS0s — S palai$Pprdi,0+C0o; T +COT
Test =5, 5Na,C,04 + 2KMnO4 + 8H,S0;4 —~.I-. — K5S04 + 2MnSO4 + SNaSO4 +
8H,0 + 10CO,
fest -0; N&2C204(aq) I CaClz(aq) 5 CaCy04 .+ 2NaCl
| (white ppt)

NO .- A N0,

. | Please visit for, more datasat! www. pakcty or@



ExperimMent No-172

Experiment

Ohservation

Dy Test:

1. Salt + dilute H,SO4

No gas is evolved

Dilute acid group (CO?,
HCO;, S7°, SO; , $205
NO,) absent.

}. Salt + Concentrated
H>SO4 + Heat

A reddish brown gas is
evolved

Conc. H,SO4 group (CT, Br,
[, CH 5CO0;, C 205 , NO 3)
present.

3. Put a paper pellet in the Evolution of brown gas May be NO,
test tube (NO») is increased
Confirmatory Tests: p O

4. O.S +NaOH oy + n

Evolution of NHj3 gas ﬁ\ 0@\
K&

NOs; is confirmed.

dust and heat

5. 0O.S + Diphenylamine Deep blue col@ tion NO; is confirmed.
(CeHs)NH <®@v

6. Ring Test: xg\i\o\f
0.S + Fresh FeSO4 + R brown ring is formed, | NO; is confirmed.

Conc. H ,SO4 along the
walls of test tube

CHEMICAL REACTIONS:
NaNO; + H,SO4 —— NaHSO4 + HNO3

e junction of two

solutions

Result:

2HNO; —— 2NO, T+ H,0+ % O,

fost =2:

Test -4: NaNO; + NaOH + Zn

Test -5: NO; + (CgHs)2NH
Dipheny amine

Test -6: Ring Test:

(brown gas)

> NHj; + Na;Zn0O;

‘blue colour

2NaNO;3; + HSO4 —> Na;SO4 + 2HNO;
6FeSO4 + 2HNO3 + 3H,SO4 —— 3F63(S04)3 + 2NO + 4H,0
FeSO4+ NO —— Fe(NO)SO4

i g

brown ring

Please visit for more data at: Www.pakcty.org.

Acid Radical = Nitrate (NOj3)

» [(CeHs):N(NO3)]H"

57 e
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Viva Voce

We cannot use conc. HCI instead of conc. H,SO4 because concentrated HySO4
group contain Cl" ions and we are also introducing Cl~ ions from HCI.

Chemical formulas of some important compounds are:
(i)  Chromyl Chloride gas Cr0,Cl,
(i)  Diphenyl amine (C¢Hs),NH

COOH

(i)  Oxalic acid (COOH), or | or H,C,04
COOH

Sp ecial Group

@)
Special group includes the radicals sulphate (SO i_) aq@ﬁh%hate (PO 2_). Salts

containing SOi_ or POi_ radicals evolve no gas ilute or concentrated H, SO4 even
on heating.

T 2- 3-
Distinction between SO; and PO, ;




1. Salt + dilute H,SO,4 No gas is evolved Dilute acid group (HCO3,
co’,8%,8075; 8,07,
NO,) absent.

2. Salt + Concentrated No gas is evolved | Concentrated H,SO4 group

H,S0, + Heat (CT, Br', 1-, CHsCOO,
| bgOi-, NO,) absent.
Indication Test: c’l@) |
3. 0.8 + BaClyol White ppt. - O May be SO is indicated.
4. Above ppt. + dil. HCI ppt. 1s insolub(l\%»@o@v POi_ absent, SOi—is indicated.
Confirmatory Tests: o\ >
5. 0.8+ Pb(CH3;COO)so1 | White ppt. soluble in

onium acetate

SOj is confunied.

6. OS+ SIClz(s._,l) ‘

er)\\White ppt. insoluble in

conc. HCI

SOi-_ is confirmed.

» 2CH,COONa + PbSO,

(white ppt.)

L REACTIONAS:
Test-3: Nastqaq) + BaClz(aq) —===3 2NaCl + BaS0jy !
| ' (white ppt.)
Test -4: BaSO,4 + 2HCI - » HaSO4 + Ba(Cl,
| (sparingly soluble)
Test -5: Na,SO04i(ag) + PB(CH3CO0)y(0q)
Test -6: Nay;SO4 + SrCl; -3 2NaCl + SrSO;

(white ppt.)




c@akcity.org ?-: i

Dry Test:
1. Salt + dilute H,SO,

No gas is evolved

Dilute acid group (CO7,
HCO;, S*, SO 3, $:03 ,
NO,) absent.

2. Salt + Conc. HpSO4 +
Heat

No gas is evolved

Q\Qé\o

Concentrated H ;SO4 group
(CT, Br, T, CH;007, G0 ,
NO;) absent.

As both dilute and

@oncentrated groups are

q
o)

sent so special group (SOi-
PO3) is present.

Indication Test:

m@“

3 0.S+ BaClz(sol)

g

May be SOi_or PO:_ ;

4, Above ppt. + dil. HCIA\‘@@} is soluble

SO, absent, PO, indicated.

™
Confirmatory Testsc{}Y
5. 0.S + FeClsga Yellow ppt. Poi' is confirmed.
6. O.S+Conc. HNO3+ | Yellow colourorppt. | PO is confirmed.
Ammonium molybdate - |
(NH4)2M004 + Heat
CHEMICAL REACTIONS. Resuli cid Radical = Phosphate (PO
Test -3: 2Na;PO4 +3BaCl; — 7 Bas(PO_4)1 | + 6NaCl
| (With ppt.)
Test-5:  NagPO4+ FeCly » 3NaCl + FePO,
(yellow ppt )
Tost-6:° NasPOs+ 12(NH,)2MoOy + 24HNO; S (NH)sPO, +

12Mo0s . 6H;20 + 4NH4NO; + 3NaNO; + 6H,0

Plez

se visit for more data at: .pakcty_'orr.g_



Ammonium molybedate -

Ammonium acetate =

2 White ppt. of POy~ with BaCl,are soluble in dil. HCI whereas that of
SO are insoluble in dil. HCI.

(NH4):Mo00Oy4
CH;COONH;4

formation of insoluble compounds (in the form of p

reagents.

Group radicals

Group reagenmt

65

@

Basic radicals are total 26 in number and are divided into Q”lg SIX groups dependmg upon the

es) by the addition of various group

Preet ated

-.Q

AgCl, PbCl; and Hg,Cl, all are

l. A +, sz""’ H 2+ Dllute Ch]Ol’ideS
E o g@y of white colour.

Il.Cd", Hg , Bi . | Dilute HCI + Hp8 | Sulphides | Hg, PbS, Bi,Ss, CuS all are
Pb C As [ black, SnS is brown, CdS is
Sb”, Sn’ yellow, As »S; pale yellow and

Sb,S3 is of orange colour
II1. AT, Fe”', Fe”, | NH4Cliojig) + boil | Hydroxides | Al(OH); gelatinous white,
cr’ + cool + NH,OH Cr(OH); dirty green, Fe(OH);
red brown ppt.

IV. Ni** Co z NH4Cl) + boil + | Sulphides NiS, CoS are black, ZnS is
an-»- cool + white and MnS is of flesh or

NH40H(5O|) + H,S buff colour.,

V.Ba”, 8r"',ca’” | NH4Cl)+boil + | Carbonates | CaCOs, BaCO;, SrCO; all
cool + have white ppt.
NH40H(sol) +
(NHy4),CO;5

VI.Mg*',Na *,K *, | No group reagent - _




1—% *1 ‘/-’-r
(Ag', Hg,", Pb™)

iii. ppt. turns black

e ———— S —
Experiment Observation | Inference (
0.S + dilute HCI White ppt. Group- (Ag’, Pb>", Hg3 ) is
present.
i ppt. soluble Ag' is indicated. |
Above white ppt. + NH4OH | ii. ppt. insoluble Pb*" is indicated. J

Hg%+ is indicated.

s

e A ,
Please,visit for, more datagat:\www.pakcty.org @ |



and burnt it on flame,
noted the colour of ash.

e
P
O\

Q)

) e, www.pakcty.org
] f \ .
-
- + 3 . 2+
Noted the colour of salt. | White salt Cu*', Fe®, er+3+, Cr”", Ni“',
Co*" and Mn“" are absent.
Noted the smell of salt. | No smell of NH; NH.: is absent.
| Made the paste of salt | No characteristic flame Na*, K *, Cu®’, Ca?, Ba?%,
with conc. HCI and Sr** are absent.
brought this paste with
pt. wire over flame.
4. Filter A (4‘:‘@\)
\ i
Salt + Co(NO3),.Solution| No characteristic ash <>© Sn**, Al **, Zn ** and Mg**
Dipped a strip of filter % (\{t)ﬁ are absent.
paper in this solution

° 0.8 + dilute HCI @@Ete ppt. Group-I (Ag", Pb?", Hg’') is
l present.
| " Above ppt. + NHyOH | ppt. soluble Ag’ is indicated.
r Conlirmatory 1est. '
! © 0.8 + KoCrOy0) Brick red ppt. (AgﬁerO4) Ag" is confirmed.
5 0.8 + Kl Yellow ppt. of Agl Ag'" is confirmed.
fest-5:  AgNO; +HCI * HNO; + AgCl *
(white ppt.)
Test -6: AgCl + 2NH,OH ~ Ag(NH;),Cl + H,0
: (soluble)
[ 2AgNOs +KoCrOs -~ 2KNO; + Ag,CrO, |
(brick red)
fTest -8:

AgNO; +KI ~ > KNO; +Agl

NO | o Mg
Please visit(for more de

[@]



EXpERIMENT No-2

v Tog

Note the colour of salt

White salt

3+ « 24
Cu**, Fe*', Fe’", Cr™", Ni*",
Co*", Mn*" are absent.

<. Noted the smell of salt

No NH; smell

NH: is absent.

Apply the flame test

No characteristic flame

Na', K ¥, Co*trCadiiBa”,
Sr*" are absent.

4. Apply filter ash test

No characteristic ash

Sn**, Al **, Zn *" and Mg**

Are absent.

Wet Tests:

N

/)

5. 0.8 +dil. HCI

Group-1 (Ag", Hgs , Pb>) is
present.

7. Above ppt. + NH;OH

Pb”" is indicated.

Lonfirmatory lesis:

s

7. 0.8 + KzCrOu0 &@ﬁéwppt (PbCrO4) Pb*" is indicated.
8. 0.S+Klsn U Brightyellow ppt. (Pbly) - | Pb** is confirmed.
9. 0.8 + NaSso) Black ppt. (PbS) Pb*" is confirmed.
st Basic Radical = Lead (Pb? )
CHEMICAL REACTIONS:
Test-5:  Pb(CH3COO), + 2HC] — ¥ “2CH;COOH + PbCl,
(white ppt.)
Test-7: Pb(CH;3COO0)zs01) + K2CrOysory — 7 2CH3COOK + PbCrO4 4
N (yellow ppt.)
Test ~8: Pb(CH3;COO), + 2KI —> 2CH3COOK + Pbl, +
(bright yellow ppt.)
Test-9:  Pb(CH3COO); + NaSeay — > 2CH3;COONa + PbS+

(black ppt.)

ore uaia at: WWw.pa KCty.Orq.

0l




ExperiMENT No-2

Experiment Observation Inference
Dry Test:
1. Noted the colour of salt | White salt ;) Fe’*, Fe™”, cr™, 5, il
Ni?* and Mn”" are absent.
2. Noted the smell of salt | No NH3 smell NHZ is absent.

3. Apply flame test

No characteristic flame

Na*,K ¥, Cu ¥, Ca *, Ba*
and Sr*" are absent.

4. Apply filter ash test

No characteristic ash

Sn?*, Al **, Zn " and Mg *"
~are absent.

Wet Tests:

.
2

5. 0O.S + dilute HCI

White ppt. cs%{\\“gﬁ,)@

Group-I (Ag’, Hg, , Pb*") is

¢ (5@ present.
6. Above ppt. + NH,OH | ppt. turned black Hg, is indicated.
Confirmatory Tests: 5 S5
7. O.S + Ko @hﬁm}’ green ppt. (Hg,1») Hgg+ is confirmed.

8. OS+ KzCl'O4(so|)

CHEMICAL REACTIONS:
Test -5:

Test -6:

Test ~7:

Test -8:

Red brown ppt. (HgCrO4)

:.J-' ke i) J
ULESHIT,

Hg(NO3), + 2HCl ——— 2HNO; + Hg,Cl, A3
(white ppt.)

Hg%+ is confirmed.

Pasic Radical = Mercurous (Hg' )

3

Hg,Cl, + 2NH4OH —> NH4Cl + Hg(NH,)CI + Hg | + 2H,0
(dark grey)

Hgy(NOs); + 2KI ——— 2KNO; + 2Hgl(Hg,l,) |

(dirty green)

Hg,(NO3); + KoCrOs —— 2KNOs + Hg,CrO; L

(red brown ppt.)




.me __
ﬂl
O
-
! (O
Q.
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GROUP-IIA

ellow ppt. insolulric Black pp ' K pi ‘ lul
in (NH),S, . Cd’ in (NH)) V(NH)sS, o Salt
is indicated blue erb | white. Viay |
r bl ipitate soluble
/ ’ B \Vial
portion
Z2nd portion +
NH, OH white ppt.
indicated Bi™
i
| | ] - |
l JORIY l
Pale yellow ppt. i, oltblQ Dark brown ppt.
soluble in (NH,),S,. VN | PN soluble in (NH,),S,
. * & bt \ 5 Er iy o P 24 o a &
Salt is white As . L pakcity.or Sn” is indicated

is indicated.

‘Please visit for more data att www.pakKety.or¢
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. Dry Tes 4
] x e |
' |, Noted the colour of salt | White salt Cu**, Cr*", Fe*', Fe*", Ni”",
Co’*, Mn”" are absent.

2. Notgd the smell of salt | No smell of NH; NH, is absent.

3. Brought paste of salt in | No characteristic flame Cu*',Na*,K*, Ca?,Ba?®,
HCl over flame with pt. Sr** are absent.
wire ' |
4. Dip a filter paper strip | No characteristic ash Sn**, Al1*", Zn *", Mg *" are
in the solution of salt absent. '
and Co(NOs),. Burn this ,-(f\\
fil P\
e )k
Wet Tests: (\,)Q{\O
: : RO
5. O.S +dilute HCI No white ppt @/3 Group-I1 (Ag *, Pb **, Hg §+)
@f? absent.
6. .S+ dilute HCI + H,S | A ppt. s formed. Group-11 (Cd”, Bi"", Hg",
[ , Pb ,Cu”’, As”, Sb”,
| . @ Sn’ )1s present.
L : \
7. Above ppt. + yellow Q) Precipitate is insoluble Group—IIA (Cd*', Hg*", Bi*,
ammonium sulphide - Cu®, Pb*) is indicated.
~ (NH4),S, + warmed Bl
| 8. Noted the colour Yellow ppt. (CdS) Cd*" is indicated.
Confirmatory Tests:
9. 0.8 +NaOHq) White ppt. soluble in NHLOH | Cd*" is confirmed.
“10. O.S + NH4OH g1y ‘White ppt. soluble in excess | Cd*" is confirmed.
\ | of NH,OH .
- iIc Radical = Cadmium ((_'d:'i"_)

CHEMICAL REACTIONS.

Test-6:  CdCL+H,S ——» 2HCI+CdS |
(yellow ppt.)
Test-9: CdCl, + 2NaOH Cd(OH), | +2NaCl
:i L . | (white ppt.) |
| Zesr-Jp:  CdCl+2NH,OH ——— Cd(OH), | + 2NH(CI o=
e pe. |

‘Please visit for more data at: www.pakcty.org.
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ExperIiMENT No-2

B2 &\

Experiment Observ: ]
Dry Test:
I. Noted the colour of salt | White salt Cu**, Cr**, Fe*', Fe’", Ni*,
Co’", Mn*" are absent.
2. Noted the smell of salt | No NH; smell NH, is absent.

Flame Tests:

3. Make the paste of salt
with conc. HCI and

No characteristic flame

Cu**,Na",K* Ca*" Ba?%,
Sr?" are absent.

apply to flame with pt.
wire
5
Filter Ash Tests: @Q )
S
4. Salt is dissolved in ¢~ | sn*", Al *, Zn**, Mg *" are

CO(N03)2 ) Dlpped a
piece of filter paper in
this solution and burnt

absent.

<)
Wet Tests: NO\S
5. 0O.S +dilute HCI $§§9 ppt. Group-I (Ag *, Hg >, Pb a4
absent.
6. O.S +dil. HCl + H,S gas| pptsformed (black) Group-II (Cd*", Cu®", Bi ™",

Hg®', Pb*", As®", Sb’", Sn*™")
present.

7. Above ppt. + yellow
ammonium sulphide

(NH,),S, + warm

Precipitates are insoluble

Group-1IA (Cu*’, Cd*,
Bi’*, Hg®", Pb”") present.

8. ppt. of test 6 + 50%
HNO:; + boiling

ppt. is insoluble

Hg’" is indicated.

Confirmatory Tests:

9& O.S + NaOH(SOD

Yellow ppt. (HgO)

Hg*" is confirmed.

10. 0.8 + Kl

Red ppt. (Hgl,)

Hg" is confirmed.

11. 0.8 + Stannous chloride
(SnClyson)

White ppt. (Hg,Cl,) turned
grey in excess of SnCl,

Result: Basic Radical = Mercuric ( ng"l)

Hg"" is confirmed.

"Please visit for more data- at: Www.pakcty:

.




CHEMICAL REACTIONS:
Test -6 HgCly + H,S
lest -9 HgCl, + 2NaOH
Test -10: HgCl, + 2KI
fest-11:

Hng g Sl‘lClz

HgCl; + SnCl,

Experiment Ne

» 2HCI + HgS +
(black ppt.)

» 2NaCl + H,0 + HgO
(yellow ppt.)

(red ppt.)

» HgyClp & + SnCly
(white)

» SnCly + 2Hg w
(grey)

ExXperiment

QX;
S
Q@@ ation

Inference

Dry Test: Aﬁi\o\?
| Noted the colour of salt ¢ White salt Cu**, Cr**, Fe?", Fe*', Ni%',
2+ 2+
Q(E\, Co“", Mn“" are absent.
2. Noted the smell of salt | No smell of NH; NH, is absent. |

Flame Test:

4. Made the paste of salt
with conc. HCI and
performed flame test
with pt. wire

Filter Ash Test:

No characteristic flame

Na', KT jca*Ca®, Ba?,
Sr*" are absent.

4. Dipped a filter paper
strip in salt and
Co(NOs); solution and
burnt it on flame.

No characteristic ash

Sn**, Al **, Mg >, Zn *" are
absent.

Wet Tests:

5. 0.S +dilute HCI

No ppt.

Group-I (Ag', Hg; , Pb*") is
absent.

Please visit for more data at: Www.pakcty.org,
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0.8 + dil, HC1 + H,S Black ppt. Grgy -[Ingd i o ni Bl ;
Hg™", Pb  Sn?*, As™, Sb*)
present.
Above ppt. + yellow ppt. is insoluble Group- [1A (Cu2+ cd*,
ammonium sulphide Hg”', Pb , Bi’") is present.
(NHl)lsx + warm
ppt. of test 6 + 50% ppt is soluble May be Pb** or Bi”".
HNO: and boil
A portion of test 8 No white ppt. Pb*" is absent.
solution + dil. H,SO4
2" portion of test 8 A white ppt. is formed. Bi’" is indicated.
solution + NHsOH
0.S + Sodium stanite Black ppt. Bi’" is confirmed.
(SnCl; : NaOH) -
- 1) &)
0.S + NaOHgop White ppt. soluble &%ﬂéggs Bi’" is confirmed.
0.S +dil. HCl + excess Milk like whlte@ﬁ\ﬁif’ } Bi’" is confirmed.
water Lo 1 (BIOCI) -‘rf SN QW ,1
N rHB 0 MO .‘7 1) - . - ) J
f ("*\\‘; </‘ :)- |
j ] m\/} |
2}31(1\103)3 + 3@& ~, (6HNO; .+ Bi>S3'
(black ppt.)
Bi(NO3); + HSO4 —+“» No reaction
Bi(NO;); + 3NH;OH =4 > 3NHENO; + Bi(OH)s |
| . (white ppt.)
2Bi(NO3); + 3Na,Sn0O; + 6NaOH - 3 3NagSnO3 + 6NaNO; + 3H,0
+ 2Bi
(black ppt.)
Bi(NO3); + 3NaOH > 3NaNOs; + Bi(OH3) ©
(white ppt.)
Bi(NO3); + 3HCI - 3HNO; + BiCl;
2BiCl; + 2H,0 ——— 4HCI + 2BiOCl
(artificial milk)

¢ Please visit for more data
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Dry Test:

I. Noted the colour of salt

White salt

’ 3+ - 24
Cu®", Cr’', Fe*', Fe’*, Ni*",
Co**, Mn*" are absent.

)

F o

Noted the smell of salt

No smell of NH;

NHI is absent.

Flame Test:

3. Made the paste of salt
with conc. HCI and burn

this paste on flame with
pt. wire

No characteristic flame

Na", K *, Cu?, Ca*, Ba?®,
Sr** are absent.

Filter Ash Test:

4. Dipped a filter paper

&
No characteristic ash @)\

'Sn**, Al **, Mg 2* and Zn?*

strip in a solution of salt 2 Q\i}j\:\"/’ are absent.
and cobalt nitrate and ((7:3 <
burnt it (], 7/

Wet Tests: @%‘9)}

; < + :

5. O.S + dilute HCI N\ Group-I (Ag", Hg; : Pb2+) is

l PN absent.

6. O.S + dil. HCI + H;S'gas | Black ppt. Group-I1 (Cd™", Bi*", Hg?*
Pb,Cu’,As™, b))
present.

7. Above ppt. + yellow ppts are insoluble Group-IIA (Cu**, Cd¥,
ammonium sulphide Pb**, Hg?", Bi*") present.
(NH;);Sx and warm

8. ppt. of test 6 + 50% ppt. are soluble May be Bi*" or Pb*",
HNO; and boil

9. One portion of test 8 No white ppt. Bi’" is absent.
solution + NH4OH excess)

10. Second portion of test 8 | A white ppt. is formed Pb** is indicated.
solution + dilute H,SO4

Confirmatory Tests:

11. 0.8 + Ko Bright yellow ppt. (Pbl;) | Pb*" is confirmed.

12. 0.8 + K>CrOuson Yellow ppt. (PbCrO,) Pb*" is confirmed.

13. O.S + NaySsa1) Black ppt. (PbS) Pb*" is confirmed.

Result: Basic Radical = Lead (Pb*"

Please visit for more data at: www.pakcty.org




Test -6: PhCl + HyS

. 2HCI1 + PbS
(black ppt.)
. 2HNO;,+ PhSO,

\\\

Test -10: Ph(NOy); + HySOy
(white ppt.)
Test-11:  PH(NOp; + 2KI . 2KNO,+ Pbl, |
yellow ppt.)
Test -12: Ph(NOy); + KiCnOy 2KNO; + PhCrOy
(yellow ppt.)
v Test-]13: Pbh(NOy; + Na,S 2NaNO;:+ PbS
| (black ppt.)
EXP[ Rﬁ MENI ‘ E’éﬂ’akcity.orggﬂ>
X
Dry Test:
1. Noted the colour of salt | Blue salt May be Cu®".
2. Noted the smell of salt | Nosmell of NH3 ﬂ\ TH, is absent.
Flame Test: ’ M@\O
3. Made a paste of salt Bluish green fl D Cu”" is indicated.
with conc. HCl  and o
burnt it on flame with r\@v
: O
pt. wire : A A
4. Dipped a filter paper \{ﬁ@ﬁﬁﬂwtenstm ash Sn?*, Al >, Mg ** and Zn**
strip in salt and absent.
Co(NOs); solution an(ﬁ)\
burnt it
Wet Tests:
5. 0.8 +dil. HCI No ppt. Group-I ( Ag+, Hg?, Pb>") is
absent.
6. O.S + dil. HCl1 + H,S gas | Black ppt. Group-II (Cd Hg Pb

Bi, Cu”, Sn’, Sb’, As )

Above ppt. + (NH4)2Sx

Precipitates are insoluble

Group-IIA (Cu2+ Cd‘Z+

£

and warm Hg2+ Pb*’, Bi’") present.
N 8." Noted the colour of salt | Precipitates are black but Cu?" is indicated.

and ppt. salt is blue

Confirnfatory Tests:

9. 0.S + NaOHon Blue ppt. turned black on Cu”" is confirmed.

heating

10. O.S + potassium Chocolate red ppt. Cu?" is confirmed.
ferrocyanide
K4[Fe(CN)s)son)

Result: Basic Radical =

Copper ( Cu*™
Ol

-

“Please visit for more data at:owww.pakety.org-—

NO.



oD ease visit for more data at: www.pakety.org-

CuSO; + H>S H,S04 + CuS
(black Ppt.) =
est CuSOy4 + 2NaOH Na>SO4 + Cu(OH); -
(blue ppt.)
lest -1 CuSO4 + Ky[Fe(CN)g] 2K;S04 + Cuy[Fe(CN)g]
pot. ferrocyanide (chocolate red)
R N
XPERHMKMmE“m
N
Dry Test:
1. Noted the colour of salt | White salt Gég2+, Cr’*, Fe?, Fe®*, Ni%", I
2 ¥ Mn*" are absent.
2, Noted the smell of salt | No smell of NH; - (\\\é;-(iy \ NH,, is absent.
. . /f}\ \~ ¢
Flame Test: . %
3. Made a paste of salt No charactgristic flame Na", K", Cu®,Ca®* Ba®,
with conc. HCI and burn @ Sr*" are absent.
it on the flame with pt. P
wire A
. 3 Re
Filter Ash Test: Q}\j
4. Dipped a filter paper No characteristic colour of ' | Sn**, Al **, Zn **, Mg *" are
strip in the solution of | ash absent.
salt and cobalt nitrate
Co(NO3),. Burnt that
strip and noted the ash
Wet Tests:
5. O.S +dilute HCI No precipitates Group-I (Ag', Pb**, Hg ) is
absent.
6. O.S +dil. HCI + H;S gas | Precipitates of orange Grgup—IL(Cdz:, ng;, Pb2+,
colour Bi,Cu”,Sn", Sb",As”)
1s present.
7. Above orange ppt. + Precipitates are soluble Group-1IB (Sn**, As*",
~ (NHy4);Sx + Heat Sb’") is present. -
‘8. Noted the colour of Orange ppt. Sb”" is indicated.




Confirmatory Tests:

9. 0.8 + dilute HCI +
Tin(Sn) foil

Black velvety deposit over
tin.

White ppt. Si)(OH)z

11. O.S + HCl + HaO(excess)

CHEMICAL REACTIONS:

Test -6: 2SbCl; + 3H,S

Test -9: 2SbCl; + 3Sn

Test ~10:

Test-11:

SbCl; + H,O ——— 2HCI1 + SbOCl i

White ppt. (SbOCI ) soluble i

Sb*" is confirmed.

éb“ is confirmed.

'Qp’ " is confirmed.

in tartaric acid

Result: Ba

s 6HCI + SbyS; +
(orange ppt.)

~» 3SnCl, +2Sb
(black ppt.)

SbCls + 3NaOH - 3NaCl + Sb(OH)s J

(white ppt.)

(white ppt.)
f@@%
o\gg@ﬂ
Q)

S

Sd
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f
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Experiment

Dry Test;

I. Noted the colour of salt

- I s 2 + 2+ 3+ « 2+
White salt Cu*, Cr*", Fe*', Fe’", Ni*",
7.
Co”*, Mn”" are absent.

3

2. Noted the smell of salt

No smell of ammonia (NH3) | NH is absent.

Flame Test:

P. Made a paste of salt

with conc. HCI and
burnt on the flame with
pt. wire

. - I S 2
No characteristic flame Na',K ', Cu 2*, Ca 2+, Ba +,
Sr*" are absent.

| Filter Ash Test:

Wet Tests:

4. Dipped a filter paper No characteristic ash %, A1°", Mg >, Zn *" are
strip in a solution of salt ,\A bsent.
and Co(NOs),. Burnt O
filter paper strip. 2 Q\i <&
e

5. 0O.S + dilute HCI

No preci Group-1 (Ag’, Hgi : Pb2+) is
O absent.

6. O.S +dil. HC1 + H3Sga) :

2+

yellow ppt. are formed | Group-1I (Cd>", Hg”, Pb” |

Bi’", Cu”’, Sn”’, Sb™", As™)
is present.

7. Above ppt. + yellow
ammonium sulphide

(NH4),S, + Heat

Precipitates are dissolved Group-IIB (A s°T Sby’
Sn”") is present.

&. Noted the colour of
precipitates

Dirtyyellow = As’" is indicated.

Confirmatory Tests:

White ppt. As(OH) 3 soluble | As®* is confirmed.
in excess of reagent

10. O.S + Ko

CHEMICAL REACTIONS:

Test -9: AsClsag) + 3NaOHggq) — 3NaCl(,q) + As(OH); v

Test-10:  AsClyug) + 3Kleg — 3KCl + Asl;

~_/ Please visit for more data at: www.pakcty.org

As”" is confirmed.,

Yellow colour or ppt.

Result: Basic Radical = Arsenic (As*)

Test -6: 2AsCl; + 3H,S —> 6HCI + As,S; +

(dirty yellow ppt.)

(Ivhite ppt.)

(yellow ppt.)




Experiment

Dry Test:

1. Noted the colour of salt

; 4 2 3 « 2+
Salt is white cu?t, Cr*, Fe?', Fe’', Ni”',
Co*", Mn”" are absent.

2. Noted the smell of salt

No smell of ammonia (NH3) | NH, is absent.

Flame Test:

1. Made a paste of salt
with conc. HCI and
bumnt it on flame with

No characteristic flame Na, K", Cu * Ca*,Ba”,
Sr*" are absent.

platinum wire o E‘M
Filter Ash Test: &\0‘©\/ : | |
4. Dipped a filter paper Bluish green asl%\x?ﬁied Sn“" is indicated.
strip in a solution of salt f\gj .
and Co(NO3); and burnt Q@X‘*
this strip on flame Ry S
Wet lests: f\\w
5. O.S +dilute HCI <\ No precipitates Group-I (Ag’, Hg?, Pb*") s
present.
6. 0O.S +dil. HCI + H3S(gas) | Brown ppt. Grcz)up-IIZ(Cdz; Bi3+, sz:’
Hg',Cu”,Sn",As™", Sb")
is present.

7. Above ppt. + (NH4),S
and heat

Precipitates are dissolved | Group-IIB (As’", Sn*’, Sb*")
present.

4. Noted the colour of
precipitates

Dark brown ppt. Sn”" is indicated.

Confirmatory Tests:

9. OS+ NaOH(sol)

White ppt. Sn(OH) 5 soluble | Sn*" is confirmed.
in excess of NaOH

10. 0.8 + HgClysa)

White ppt. (Hg,Cly) which | Sn®" is conformed.

turn grey in excess of HgCl,

. . o 2
Result: Basic Radical = Stannous (Sii )

0

| ® | Pleasewvi

sit far more data at: www.p akctyf“"' -




SHC‘.IQ + H,S 2HCI + SnS
(brown ppt.)

lfest -9 SnCl; + 2NaOH * Sn(OH); + + 2NaCl
(white ppt.)
lest -10: SnCl; + 2HgCl, * SnCly + Hg,Cl,
’ ' (white ppt.)
Hg,Cl; + SnCl, * SnCly + 2Hg
(grey)

] Viva Voce

P
D
1. The chemicals which helps in distinguisl'@g\@ set of radicals from the other
radicals are called group reagent. RS2
' , 2 AgCl becomes soluble in excess due tocomplex [Ag(NH;):]C1 formation.
3. AgCl, PbCl; and Hg,Cl, are soluble chlorides
4. Concentrated HCI cannot d as group reagent in Group -I because PbCl, is
soluble in concentrate . .
. 5 Yellow ammoni phide is/(NH4),;Sy. It contain free sulphur in it which is
vellow, ,
6. Dilute HCl is added before passing H »S gas for detection of Group -II radicals to
suppress the ionization of H;S (comingh ion efiedt)
HCL, = H'+CI
s oroH3S = 2H' +8*
:? il:)[:;:saiiizl:n common ions
N . In this way sulphides of IV groups are not formed.

7 CuSOy . 5H>O0 is called blue vitriol.
8. BiOCI1 (Bismuth oxychloride) is called artificial milk.

Q: Why Ag NO;in kept an Coloured bottles?
Ans: Ag NOj; decomposes to its oxide in direct sunlight. .

Therefor to avoide decomposition it is stored in coloured bottles..

NO)

WWW .pakcty.'diiax f
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i salt is vellow / brown = N -3

Note:

If the salt is light green, conc. HNO; ‘will be‘added and boiled before the addition
of NH.CI. Nitric acid is added to oxidise Fe ions, If Fe **is not oxidized to Fe'", then it
is not precipitated in Group-III because the solubility of Fe(OH), is very high.

Hint:

Afier the absence of Group -1 and II, make original solution and add some NaOH
solution in it. If precipitate is formed, Group II1, IV, V and Mg*"of Group VI are present.

If no ppt. is formed, the basic radical will be Na', K* or NH;.

e
e AT L g | S

—_——
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Dry Test:

f.- Noted the colour of salt

Noted the smell of salt

Flame Test:

3.

Made a paste of salt
with conc. HCI and
bumnt it on flame with

Light green salt

No smell of ammonia (NH4)

- 24
May be Fe* .

Nl-l; 15 absent.

No characteristic flame

T T 1 2"' 2‘ 2"’
Na , K", Cu“,Ca“,Ba“,
1 2
Sr° are absent.

| it and noted the ash

pt. wire

Filter Ash Test: _

4. Dipped a filter paper No characteristic ash Sn**, Al **, Mg **, Zn ** are
strip in Co(NO3), absent.
solution with salt. Burnt

BN
Wet Tests: /F\i\‘{)
) 1 e e 12 .
5. 0.8 + dilute HCI No ppt. & \o Group-T(Ag", HeZ', Pb™) is
/{;‘/\3 < absent.
6. O.S+dil. HCl + S gas| Noppt. 1> Group-1I (Cd*, Hg”, Pb”, Bi",
gas & Cu”™, As”, Sb”, Sn*) is absent.
7. 0.8 + conc. HNO; + btown ppt. Fe(OH); Group-III (Fe **, Fe**, Cr ™",
NH,4Cl) + boil + cool AI’") is present.
NH4OH in excess /\(@@ j
8. Noted the colour ofSalt | Saltis light green, ppt. are | Fe?' is indicated.
and ppt. red brown

Confirmatory Tests:

9. OS+ NaOH o1

Green ppt. Fe(OH),

| .
Fe’" is confirmed.

10. O.S + Pot. ferricyanide
Ks[Fe(CN)s]son

Deep blue ppt. Fes[Fe(CNk ],

Fe?' is confirmed.

11. 0.8 + Nay;COss0))

CHEMICAL REACTIONS:
Test-7:

Greenish white ppt. (FeCO,)

Result: Basic Radical =

Fe?" is confirmed.

Ferrous (Fe™")

6FeSO4 + 2HNOs(conc.) + 3H,SO4 —7 3Fex(S0y4); + 2NO + 4H»0

Fex(SO4)s + 6NH,OH — 3(NHy),SO4 + 2Fe(OH); +
(red brown ppt.)

Test -9:

Test -10:

Test-11:;

[ Please visit.for m

FeSO4 + 2NaOH ———7 Na;SO4 + Fe(OH), ¥

(green ppt.)

3FeSO4 + 2K3[F6(CN)5](301) —> Fe3[Fe(CNg]> + 3K,S04
pot. ferricyanide
FeSO4 + NaxCOss0ry — 7 FeCO;4 + + Na,COs

deep blue colour

(green dish white Ppt.)

Ny o, NO,

ore data at: .pakctyl.b? |
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Experiment Observation
Diry Test: |
1. Noted the colour of salt | Brownish yellow salt May be Fe’".
2. Noted the smell of salt | No smell of NH; NH, is absent.
Flame Iul | wr ” E 3 N r __
3. Made a paste of salt No charactemtlc flame Na", K *,Cu?,Ca*,Ba”,
with conc, HCI and Sr** are absent.
burnt it on the flame
with pt. wire
Filter Ash Test:
4. Dipped a filter paper No characteristic ash Sn**, Al **, Mg ¥, Zn %" are
strip in salt and absent.
Co(NOs); solution and
bumt it. -
Wet Tests: <QL‘ )
. (O
5. 0.S + dilute HCI No ppt. @\@\j Group_I (Ag+, Hggt Pbp) 18
& »
@% & absent.
6. 0O.S+dil. HCI + H,S gas| No ppt. <i1;;_ =~ Group-II (Cd”, Bi”, Hg",
' = Pb™, C * Sn”, As ¥ , Sb™)
\Q’ ' is present
7. 0.8+ NH4Clg + boil + glgﬁ:dﬁﬁ%own ppt. Group-IIl (Fe ™, Fe ™, Cr™*
cool + NH4OH in excess(}. " AP’"). May be Fe?* or Fe*.
8. Noted the colour of salt | Salt is brownish vellow, | Fe’' is indicated.
and ppt. ppt. are red brown
Confirmatory Tests:
9. 0.8 + NaOHs0)) Red brown ppt. F¢(OH); Fe’" is confirmed.
10. 0.8 + Ammonium Blood red ppt. Fe(SCN);." f Fe** is confirmed.
sulphocyanide
NmSCN(ml)
I1. O.S + pot. ferrocyanide | Deep blue ppt. Fe’* is confirmed.
K4[Fe(CN)s]son |
| - Result: Basic Radical = Ferric (Fe')
CHEMICAL REACTIT 6.
Test-7:  FeCls + 3NH4OH —— 3NH,CI + Fe(OH); +
(red brown ppt.)

Test-9:  FeCls + 3NaOH — > 3NaCl + Fe(OH);
Test-10:  FeCly + 3NH4SCN ———> 3NH,CI + Fe(SCN); +

ammonium sulphocyanide (blood red ppt.)
Test-11:  4FeCl; + 3K4[Fe(CN)s] — > Fey[Fe(CN)s]; + 12KCl

(deep blue)

NO

+ HNO, ! ;, . -.
Please Vlgl’[ for more dﬁa at: www. pakcty or’ﬁ I
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|_ Dry Test:

. Noted the colour of salt | Dark green colour May be cr't or Ni*".
) Noted the smell of salt No smell of NH; NH; is absent.
Pl Flame, Test:

Make a paste of salt No characteristic flame Na', K*,Cu?, Ca®, Ba®,
' with conc. HCl and Sr2+ are absent.

burnt it an flame with

pt. wire

Filter Ash Test:

' 4. Dipped a filter paper No characteristic ash Sn**, A1 **,Mg ¥, Zn*" are
strip in a solution of salt absent.
and Co(NOj3); and burnt
it. : ?‘:“Fn;. ‘?@ AN
Wet Tests: " /:j&/ Z/
e
5. O.S + dilute HCI No precipitates £ QQ“ \‘\G Group-1(Ag". Hatl, b2 ) e
. A\~ | absent.
' Wet Tests: (I/S\:/
o 6. O.S + dilute Hel + H,S gas| No pr . Group-II (Cd”, Bi”, Hg e
| Pb”, Cu”, Sn”, As” Sb +)
A (\\f\g is present.
0.S + NH 4Cl + boi "})u'ty green precipitates Group Il (Fe*", Fe*', Cr ¥,
: cool + NH4OH exceay) ATI’") is present.
_ . Noted the colour of salt | Dark green salt, dirty green | ¥ is indicated.
and ppt. ppt. .
, I Confirmatory Tests:
9. 0.8 + NaOH) Green ppt. Cr(OH); Cr’" is confirmed.
10. 0.8 + Disodium | Greenppt. CrPO4 Cr" is confirmed.
hydrogen phosphate
NazHPqul)
‘ Result: Basic Radical = Chromium (Cr'h)
\ CHEMICAL REACTIONS:
Test-7: CrCl3 + 3NH4sOH ———— 3NH4Cl + Cr(OH); +
(green ppt.)

Test-9:  CrCls+3NaOH — > 3NaOH + Cr(OH);

Test-10:  CrCl; + NayHPO, » 2NaCl + HCI + CrPO, +
(green ppt.)

=

NO A, NO,
| Q 'Please visit for more datagat: www. pakcty Of g




Dry Test:

I, Noted the colour of salt

White salt

2+ 3+ « 2+
Cu2+, Cr3+a Fe ’ Fe 3 Nl g
Co?*, Mn*" are absent.

2. Noted the smell of salt

No smell of NH;

NH, is absent.

Flame Test:

3. Made a paste of salt

with conc. HCI and
bumnt it on flame with
pt. wire

No characteristic flame

Na",K*,Ccu?, Ca®,Ba”,
Sr*" are absent.

Filter Ash Test:

AN

4. Dipped a filter paper
strip in a solution of salt

and Co(NO3), and burnt
it.

Blue ash

'May be AI*"

Wet Tests:

0O.S + dilute HCI

Group-1 (Ag', Hg ', Pb*") is
absent.

A
0.S + dil. HCI +H,S@ds’

No precipitates

Group-II (Cd*, Bi*", Hg",
Pb”, Cu™, Sn*', As”, Sb*)
is absent.

O.S + NH 4C1(5) + boil +
cool + NH40H(excess)

Gelatinous white ppt.

{-AI’") is present.

Group-11I (Fe**, F e**, Cr*

Noted the colour of salt
and of precipitates

White salt and white
gelatinous precipitates

| AP is indicated.

Confirmatory Tests:

9. O.S + NaOH(sgl)

White gelatinous ppt.
soluble in excess NaOH

AP’ is confirmed.

10. 0.S + N33PO4(sol)

White ppt. (AIPO,)

Al is confirmed.

11. Lake Test:

O.S + few drops of
litmus solution + dil.

HCl1 + NH4OH

Blue precipitates float over
colourless solution

Please visit far, more da

A" is confirmed.




§ CHEMICAL REACTIONS -

lest -7

Test -9;

Test -10):

l.

)

o w

3

Al(SO4); + 6NH;OH 5 3(NH4);SO4 + 2AI(OH); +
(white ppt.)
Alx(SO4); + 6NaOH -5 3Na,SO,4 + 2A1(OH); |
AI(OH):‘ +NaOH — NaAlO; + 2H,0
‘ | (soluble)
Al (SOy); + 2Nai;POs — 5 3Na,SO4 + 2AIPO4 4
(white ppt.)
-,
a% pakcity.org %
Distinction betwe Al
Ferrous (Fe®") salts are light green \\Iur?t@m (Fe'") salts are brownish yellow,
Fe™ gives green ppt. with NaOH sol \Iurms Fe'" gives brownish yellow ppt.
Fe’" gives blue ppt. with potass; <%rm vanide whereas Fe'' gives blue ppt. with
pot. ferrocyanide.
After boiling with NH,C{xp00! and add cxcess of N4 AVH solution as group reagent in Group 111,
NH,Cl suppresses the ionizativn €7 NH,OIT by congod ion effect so that Group IV and V
radicals are not precipitated as hydrm am
A Y - |
ISR T o Y%
supression ol
nizating cOmMmmon wons

(i) Blue vitriol CuSO; . 5SH,O
(i) Green vitriol FeSOs . 7TH20
(ii) Potash alum K2S04 . Al(SO4); - 24H;0
(v) Potassium ferrocyanide K4[Fe(CN)s]
(vi) Potassium ferricyanide K3[Fe(CN)s)

(vii) Ammonium sulphocyanide NH.SCN

o ———.,
»

Please visit for more ‘c’i 't: v\‘i\‘/\}w.pakcty;é)rg




(Ni", Co™, Zn"Mn™)
GROUP REAGENT:




EXp

;.E‘:MMM

No-16

Dry Test:

P—

I. Noted the colour of salt

2. Noted the smell of salt

Dark-green T
No smell of NH;

71l May be Cr'* or Ni*,

NHZ is absent.

Flame Test:

S

3. Made a paste of salt
with conc. HCI and
burnt it on flame with
pt. wire

No characteristic flame

Na',K *,Cu®, Ca*', Ba™,
Sr*" are absent.

Filter Ash Test:

4. Dipped a filter paper

No characteristic ash

<™, ALY, Mg ¥, Zn*" a

strip in a solution of salt (’53;? “absent.
and Co(NO 3)2. Burnt it { (,J/
on flame ,;@\
Wet Tests: 5/\3 S |
5. 0.8 + dilute HCI ec\ ipitates Group-I (Ag", Hg*', Pb*>) is
Qfg absent.
6. O.S +dil. HCI + H,S @NU precipitates Group-II (Cd , Hg & B T
| Pb™, Cu”, Sn” ,As”, Sb’ )
| is absent.
7. 0.S + NH 4Cl) + boil + | No precipitates Group I (Fe*, Fe**, Cr™,
cool + NH,OH AI*") absent.
8. 0.8+ NH 4Cl + boil + | Black preeipitates Group-IV (Ni*, Co*",
co0l + NH4OH (excess) + Mn®** an”) 1S present
HoS gas Ruight
9, Noted the colour of salt | Salt is-dark green, ppt are | Ni’" is indicated.
and ppt. black
Confirmatory Tests: U
10. O.S + NaOH 1 Dark green ppt. Ni(OHy, Ni** is confirmed.
DMG Test:
11. 0.S + NH4OH + Rose red ppt. Ni*" is confirmed.
~ Dimethyl glyoxime |
(DMG) solution
o Result: Basic Radical = Nickle (Ni*")

~Please vis

it for more data at: W




ExperiMENT No-17

—
Experiment Observation
Dry Test:
1. Noted the colour of salt | Dark pink May be Co”".
2. Noted the smell of salt | No smell of NH; NH, is absent. |
Flame Test:
3. Made a paste of salt No characteristic flame Na K Cul Ca’ullach
Sr** are absent

with conc. HCI and
bumnt it on flame with
pt. wire

Filter Ash Test:

4. Dipped a filter paper
strip in a solution of salt

and CO(NO3)2 and burnt

No characteristic ash

PN

9

’\sz Al°*, Zn*", Mg *" are
" absent.

Wet Tests:

Q7

5. O.S +dilute HCI

No premw

Group-I (Ag", ng ,Pb™) is
absent.

6. O.S +dil. HCI + HzS(ga%

@%remp:tates

Group -11 (Cd B1 Pb?"*

Hg Cu” Sn Sb As)
1S absent

7o 5+ NH4C1(5) + boil +

No precipitates

Group-III (Fe **, Fe**, Cr ™,

AI’") absent.

cool + NH40H(excess)

8. 0.8+ NH (Clg + boil + | Black precipitates Grou IV (Ni**, Co*",
c00l + NH4OH excess) + Mn** an*) is present
H2S (gas)

9. Noted the colour of salt | Salt is dark pink and ppt. Co*" is indicated.
and ppt. are black

 Confirmatory Tests:

10. 0.8 + NaOH o Violet ppt. Co(OH), Co®" is confirmed.

11. 0.8 +dil. CH;COOH + | Bright yellow ppt. Co”" is confirmed.
KN OZ(mlid) + Heat K; [CO(NOZ)G]

12. 0.8 + Na;HPOy(s01) Violet ppt. Co3(POy), Co”" is confirmed.

Result: Basic Radical

= Cobalt (Co*")




Md A AV

!
Test -8: Nl(l« | ”‘\ . :’_}“(I - NIS J
(black ppt.)
Test -10: NiCl; + 2NaOH » 2NaCl + Ni(OH); |
(green ppt.)
N - 2
EVT1 , PR
O O
Test-11: _ CH;C = NOH | |
NiCl,+ 2NHOH + | HC-C=N N =C - CH,
CH;C=NOH —™ ! | SN '
A R
H.C-C=N N =C - CH,
e e
CHEMICAL REACTIONS: - &) x
(/Ft’”' Cobalf ( '4:.*‘;" ;,_;' /‘\ /(@\/
Test -8: CoCl; + H,S > 2HCI + CoS l% \
(lfh/b/t)pt )
Test -10: CoCl; + 2NaOH - > ”@’ﬁ} Co(OH);
O\ (Violet ppt.)

Test -11: CoCl, +CH;COQ {;01«’ WO == K5I p(INO,)6] + CH3COOK + 2Kl
(pot\q’mum nitrite) (yellow ppt.)

Test -12: 3CoCl; + 2Na;HPO4 =—=5— 4NaCl + 2HCEMClo3(PO4); 4
{violet ppt.)

" NO) - NO) V()

' Please Visit for'more daf® at: www.pakcty.or§® |
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ExperiMent No-18

L
>
Ly 4

E s
| 8 ;

Dry Test:

R ’ + + 3+ 3 .2 | [
1. Noted the colour of salt | White salt Cu’ L Cr* ,Fe”", Fe’", Ni L 3
Co**, Mn®" are absent.

2. Noted the smell of salt | No smell of NH; NH; is absent.

Flame Test:

3. Made a paste of salt No characteristic flame Na", K", Cu*, Ca*,Ba™,
with conc. HCI and Sr*" are absent.
burnt on flame with pt.
wire
Filter Ash Test:
4. Dipped a filter paper Green ash [tMay be Zn™".
strip in a solution of salt @\@ 2/
and Co(NO3), and burnt :
it <€3> 2
Wet Tests: N (S“/
5. 0.S + dilute HCI No pre@i@ates Group-1 (Ag", Heo', Pb™) is
: \,@“’ absent.
6. O.S +dil HCI + HgS(gﬁﬁ% precipitates Group- II (Cd Hg Bi .
Pb”, Cu™, Sn”’, Sb™", As™)
18 present
7. O.S +NH 4Cl + boil + | No precipitates Group III (Fe**, Fe **, Cr ol
cool + NH4OH excess) AP ") is absent.
8. 0.S+NHCl +boil + | White precipitates Group-IV (Ni**, Co?",
co0l + NH 4OH excess) + Mn*", Zn®") is present
H2S (gas)
9. Noted the colour of salt | Both salt and precipitates Zn*" is indicated.
and ppt. are white
Confirmatory Tests:
10. O.S + NaOHsop White ppt. soluble in excess | Zn®" is confirmed.
of NaOH
11. O.S + Potassium White ppt. is confirmed.
ferrocyanide
K4[Fe(CN)g] solution

Result: Basic Radical = Zinc (Zn™")

FHINO)

Please v13|t';‘o‘rln“5|ore J:la?a Ja’t www.pakcty. or@



ExperiMENT No- 1

Experiment Ubservation
Dry Test:
1. Noted the colour of salt | Light pink salt May be Mn®", f
2. Noted the smell of salt | No smell of NH; NH; is absent. i
Flame Test:
3. Made a paste of salt No characteristic flame Na*, K*, Ccu?,Cca*,Ba”
with conc. HCI and Sr** are absent.
bumnt on flame with pt.
wire
Filter Ash Test:
4. Dipped a filter paper No characteristic ash Sn**, Al **, Mg *", Zn *" are
strip in a solution of salt absent.
Co(NO3), and burnt
Wet Tests: . @1
5. O.S + dilute HCI No precipitates E ) Jr(;lp-l (Ag", Hg?, Pb”") is
OA{}{ \\O absent.
6. O.S +dil. HCI + H;Sgs | No prec:lpltate ©> Group-I1 (C(f+ Bi’ 3+ ng;
Pb”', Cu”, Sn™’, As™, Sb™)
e W is present
7. 0.8+ NH (Clg +boil + | Nogrebipitate Group-TII (Fe 2*, Fe **, Cr ¥,
cool + NHiOH(excess) . - AT*) is absent.
8. 0.5+NHClg+ ggjﬁ\tight pink ppt. Group-IV (Ni**, Co™,
cool + NH 4OHex Mn**, Zn*") is present.
H>S (gas)
9, Noted the colour of salt | Saltis light pink as well as | Ma"" is indicated.
and ppt. precipitates
Confirmatory Tests:
10. O.S + NaOHsop . White ppt. turned brown in Mn*" is confirmed.
« air . f
11. O.S + Na;HPOjy(so1) White ppt. Mns(POs); Mn”" is confirmed.

- - , rc Result: Basic Radical = Manganese (Mn*")
CHEMICAL REACTIONS: -

Test -8: MnCl, + H,S —> 2HCIl + MnS 4
(light pink PPt.)
Test-10:  MnCl; + 2NaOH —— 2NaCl + Mn(OH), +
white ppt.
Mn(OH), + H,O + [O] —— MnO,.2H,0
: (brown ppt.)
Test-11:  3MnCl, + 2Na;HPO; — 4NaCl + 2HC1 + Mn3(POy), +
(white ppt.)

Wb C e NO,. A NO ),.

| Please Visitfor more data at: www. pakcty or’ [



e
Test -8; ZnCly + HjS y 2HCI + ZnS |
(white pnt.)
Test -10: ZnCl; + 2NaOH v 2NaCl + Zn(OH); -
(white ppt.)
Zn(OH),; + 2NaOH » Na,Zn0O; + 2H,0
Sodium zincate
soluble
Test-11: 27ZnCl; + K4[Fe(CN)g] » Zny[Fe(CN)g) L +4KCl

o

(white ppt.)
- i

The structural formula of Dlmethyl glyomme (DMQG) 1s - 2\
§ ﬂ’? )
CH,—C =

‘ ﬁo
CH;—C = N- n?@g\

T e

Chemical composition of rose red ppt.C " salt with DMG is shown as
P 0 ~12-
S
¥ =
H,C - 0N N,= (2 CH,
e SN
I Ni
A
H,C—C='-1|\I Il\I=C~CH3
Opakeitvo
Philosopher’s wool ZnO
White vitriol ZnSOy4 . TH,O

To precipitate the sulphides of 4" group radicals, higher concentration of S >~
is required. So NH4OH is passed before adding H,S. The ionization of H,S is

driven forward by reacting H" ions (of H,S) with OH-ions provided by NH,OH

H§ &= 2H' + 8>
INH4OH &= ONH, + 20H"

2H" +20H" ——— 2H,0
Hence more S”~ ions are formed (Le-Chatelier’s principle)

NQ) | ' NO)

. i F NG . |
| | Please visit for more d te ét: www.pakcty.cirsr@ |




( Ba, Sr'',.Ca™)
GROUP REAGEN'T:

0.8 + NH,Cl,, + boil + cool + NH,0H,....,,, + (NH,),CO,

l

White precipitates
Above white ppt + CH,COOH + Shake

l N

Precipitates are g@ﬂved
(Make three portim*nsc@%_ ¥is solution)

e —— —_ -_-_ — -
- ~ g A i s
vyl ¥ L A
4 ! —d
: 4 .:Z'_ 4 =9,
L 'ﬂ v - ~2 {:_: 1.

1st portion + K,CrO, 1 pm‘tmu + CN’PlJ) ﬁ;m,) 3rd portion + (NH)),C,0,
l : ’l l
- Yellow precipltates W i’gd)r Ci lgie% White precipitates
pakcity. org l
Bﬂﬂ t}tndlcated s mdicated Ca”' is indicated

Please visit for more data at: www.pakcty.org




Experiment

Observation

rence

inre

Dry Test:

1. Noted the colour of salt

White salt

. ¥ + 3+ - 24
Cu**, Cr*, Fe**, Fe”",Ni",
Co?", Mn”" are absent.

3 Noted the smell of salt

No smell of NH3

NH;,P is absent.

Flame Test:

3. Made a paste of salt
with conc. HCI and
burnt on flame with pt.
wire

Apple green flame

May be Ba”".

Filter Ash Test:

. Dipped a filter paper

No characteristic ash

snZt, Al **, Mg ?", Zn " are

strip in a solution of salt absent.
and Co(NQO3); and burnt C
it {\2)
Wet Tests: "\\-“/ |

5. 0O.S + dilute HCI

No precipitates /g&\
@

Group-I (Ag’, Hg, , Pb*") is
absent.

6. O.S + dil. HCI + H2S(gas)

Vi

o

[’//’ \‘*/

No p{)pﬁ/ates
O\

Group -11 (Cd Hg Bi :

Pb>, Cu™,Sn”,As, Sb")
is absent

7. 0.8+ NHCle %@ No precipitates Group-TII (Fe**, Fe*, Cr™,
cool + NH4OHexce AP’") is absent.
8. 0.S+NH 4Cl + boil + | No precipitates Group -IV (N1 ®* o,
cool + NH 4OH excess) T ‘Mn**, Zn*") is absent
HzS(gss |
9. 0.8+ NH4Cl+boil + | White precipitates .. Group-V (Ca*", Ba*", Sr*")
COO]. + NH 40H(ex¢¢sg) + iS prﬁsent.
(NH4),CO3 ARCILY.OlC
10. Above ppt. is dissolved | Now whlte precipitates Sr** is absent.
in CH3COOH and made
three parts. 1 * part +
(NH4)2SO4s01)
nd » . oy
11. 2" part + (NHy),C504(s01y | No white precipitates Ca’" is absent.
12. 3 part + K>CrOyson) Yellow ppt. of BaCrQ, Ba?* is indicated
Confirmatory Tests;
13.0.8 + dilute H,804 | White ppt. (BaSOx) Ba®* is confirmed
1 14.0.S + (NH4)2C204s01) White ppt. (BaC,0,) Ba’" is confirmed
CHEMICAL REACTIONS: Result: Basic Radical : |
I esult: Basic Radical = Barium (Ba®")

Test-12:

BaCl, + (NH4)CO3 ——— 2NH4CI + BaCO, +

(Whlte ppt.)




e —————————————————————

l)r} lest:

I. Noted the colour of salt

White salt

Y | ~ Yt . ‘,‘l - ¥+ . 24

Cu*t. Cr’", Fe“',Fe” ,N17,
7 g I

Co”". Mn~" are absent.

L. Noted the smell of salt

No smell of NH;

NH; is absent.

Flame Test:

3. Made a paste of salt
with conc. HCI and
burnt it on flame with

Crimson red flame

May be Sr**

pt. wire
Filter Ash Test:
4. Dipped a filter paper No characteristic ash N r%‘n_\z*, Al*, Zn*, Mg * are
strip in a solution of salt qi\jaﬁéent.
(O
and Co(NO3); and burnt S
it XN
Wet Tests: Q f@\>
5. 0.S + dilute HCI No pr“’és Gt (A He . Pb™) is
~\ absent.
Rl 24 -3+ 2+
: \ initates Group-II (Cd, Bi , Hg ,
6. 1(-)185 + dilute HC1 + ﬁw 0 pregipitates Pb*. O™, Sn” As”, Sb*)
T is present.
7. 0.S + NH 4Cl) + boil + | No precipitates Gro+up-III (Fe?', Fe*, Cr¥,
cool + NH40H(exccss) A13 ) is absent.
8. ‘0.8 + NH 4Cls + boil + | No precipitates | Group-IV (Ni*;, Co%”
cool + NH4OH excess) E Mn**, Zn*") is absent. -
9. 0.S+NHl+ boil + White precipitates Group-V (Ca**, Ba*’, Sr*")
cool + NH,OH excess) T 1s absent.
__(NH4)2CO3s01)
10. Above ppt. is dissolved | No yellow precipitates Ba’" is absent.
in CH;COOH and made
three parts. 1 * part +
K>CrOasol)
11. 2™ part + (NH4),C204s01y | No white ppt. Ca’" is absent.
12. 3" part + (NH4)2SO4(s0n | White ppt. Sr** is indicated.
atory lests:
13. 0.8 + dil. HoSOq4 White ppt. Sr** is confirmed.
14. 0.8 + Na;HPOy(so) White ppt. S** iss confirmed.

more daia attwwv

Result: Basic Radical = Strontium (Sr” )




Experiment

ExperimeNt No-22

Observation Inference |

Dry Test:

1. Noted the colour of salt | White salt

Lol o8 54 2 I+ ag: 2t
Cu“", Cr”", Fe”",Fe”", Ni“,

2+ 24
Co” , Mn® are absent.

L(2. Noted the smell of salt No smell of NH;

NH;; is absent.

Flame Test:

3. Made a paste of salt
with conc. HCI and
burnt on flame with pt.
wire

Brick red flame

N

May be Ca*".

Filter Ash Test:

(g

4. Dipped a filter paper
strip in a solution of salt

and Co(NO 3),. Burnt it
on the flame

No characteristic@@)

0O

Sn**, Al ", Zn**, Mg *" are
absent.

Wet Tests:

- .

§. O.S +dilute HCI @E% pre_cipitates

‘Group-I (Ag", Hg, , Pb*") is
| absent.

6. O.S +dil. HCl + HZS(gas) No pI(‘.'ClpllatEF

% [Group-II (Cd™', Hg™', Pb”,

Bi, Cu’, Sn”, As’, Sb")
1s absent.

7. 0.8+ NH4Cls) + boil + | No precipithtes 1107t

cool + NHAOH(cxcess)

Group-III (Fe # Fe", Cr™,
AI’") is absent.

8. O.S +NH4Cl + boil + | No precipitates

cool + NH 40H(excess_] +
-H.?S(gas)

Group-IV (Ni**, Co*',
Mn**, Zn®") is absent.

9. O.S + NH 4Cl) + boil + | White precipitates

cool + NH 4OH(ex(:ess)
(NH4),COs

Group-V (Ca*', Ba*", Sr?")
is present.

-




T Se—

Ill Dissolve above |1|\i in
CH3COOH and make
three parts. 1"
|\; 5( \ \

iﬁ'n‘ll 1

-4

No yellow precipitate

Ba“' i1s absent.

| ” “ part 4 (\lh) \U-;l o | No white p_;_)l_ = | 8" is absent. I
12. 3" p.ul F(NH4)>Cr04 White ppt. (CaC,04) Ca”" is indicated.
solution
Confirmatory Tests:
13. O.S + Na;HPOy(o White ppt. Ca3(POy); Ca”’" is confirmed.
14. O.S + dil. H,S0, White ppt. CaSOq Ca”" is confirmed.
15. O.S + NH4Clg + White ppt. CaK;[Fe(CN)s] | Ca®" is confirmed.

l\.J,[FC{CN )h](snh

CHEMICAL REACTIONS:

Result: Basic Radical = Calcium (Ca“

‘) ,

Q@

%@\O

Test -9: CaCl, + (NH4),CO3; —> 983,Cl + CaCOs5 +
(white ppt.)
o—
Test-12:  Ca(CH3COO), + Q3,2 CH3;COONH, + CaC,04 +
| (white ppt.)
fest-13:  3CaCly + 2Na,HPO, ‘& £5 UNACTHEa3P0,), ¥ + 2HCI
Ny — “(white ppt.)
Test-14:  CaCl, + H>SOq e 2H Clt CasO4, &
(whlte ppley
fest-15:  CaCl, + Ku[Fe(CN)e] —— > 2KCl# Cak,[Fe(CN)e] 4

pot. ferrocyanide

r ¥

1.'3-‘1- -y'l'_ -

-

TEITTOrMore uata Aty pakC y.org

(white ppt.)

L




{CTTONS:

CHEMICAL Ri
Test -9: SrCls + (NH4):CO, » 2NHLCI + SrCO; 4
(white ppt.)

fest-12:  Sr(CH3;CO0); + (NH4);SO4 » 2CH;COONH4 + SrSO, +
(white ppt.)

Test-14:  SiCl; + NayHPO, » 2NaCl + StHPO,
H (white ppt.)
)
L. NH4Cl suppress the dissociation of (NH 4),COj3 into NHZ and CO; ions by commoen ion effect
2NH,Cl = 2NH, + 2ClI
(NH,),CO; ONH, + CO3
supression of common ions
ionization _ @
Due to less concentration of CO§- ions Mg ** of group ot precipitated as MgCOs;.
: 2 Gypsum CaS0O4 . 2H,0 {‘3}%0
3. Plaster of parts (CaSO0y); . H;%S@%
4. Bleaching powder .
-~ 8 Ammonium oxalate
I, (Mg’*Na, NH*)

GROUP REAGENT:
7 There is no group reagent for Group V1. If first ﬁve groups are absent, 6™ group is
| present. The radicals of group VI are detected by applymg the individual tests.

1. Identification of Na':
0O.S + KOH + Pot. pyroantlmonate 0GH sz()?) scratch the sides of test tube by glass rod.

White precipitates indicate Na~
2. Identification of K':
\ 0.S + CH3COOH + Sodium cobaltinitrite Naz[Co(NO;)s]

Yellow precipitates indicate K*
3. Identification of NH::
Salt + NaOHioy +  Boil l

NHj3 gas evolved, give white fumes with HCI rod it indicate NH,.
| 4.  Identification of Mg"":
St 0.8 + NH4Cl) + NH4OH + Diammenium hydrogenphosphate

0 E data a - www.pakety.org



Experiment

Observation

Dry Test:

I. Noted the colour of salt

White salt

+ 2+ .3t - 2+
Cl.l2+, Cl‘3 y Fe ’ Fe 3 Ni 3
Co*', Mn”" are absent.

2. Noted the smell of salt

No smell of NHj gas

NH, is absent.

Flame Test:

3. Made a paste of salt
with conc. HCI and
burnt on flame with pt.
wire

No characteristic flame

+ 24 2+
Na*, K", Cu?,Ca”", Ba
Sr** are absent.

3

4. Dipped a filter paper Pink ash is formed ,%%!ay be Mg”".
strip in a solution of salt Q\CJJ)
| and Co(NO3), and burnt @
it. Noted the colour of % {\\'{é\o
ash /(:J:Q‘/ i
Wet Tests:

5. 0O.S + dilute HCI

aspN
@f‘e\/ 1tates

Group-I (Ag’, Hg?, Pb*") is
absent,

6. O.S+dilute HCH}%@j No precipitates

Group II (Cd Hg Pb

Bi',Cu”,Sn As Sb)
is present

7. 0.8 + NH 4Cl + boil +

No precipitates

Group-11I (Fe**, Fe**, Cr*",

cool + NH4OH excess) AI’") is absent.

8. 0.S+NHCl +boil + | No precipitates Group-IV (le* Co™,
cool + NH4OH excess) + Mn2+ Zn"") is absent.

HjS (gas)

9. 0.S +NH4Cl) + boil + | No precipitates Group-V (Ca * Ba®, Sr 2+)

COOl a NH40H(CXCCSS) + iS abSCnt.

(NHg)2COs3 As first five groups are
absent so Group V1 is
present.

10. Salt + NaOH(sp) + heat | No smell of NH; NHI is absent.
11. 0.S + KOH + No white precipitates Na' is absent.
K,H,Sb,07 (Pot.

_pyroantimonate)(st,l) and
scratch the sides of test




12.0.S + CHyCOOH +
Na3[CiN()2!fn](snll

No yellow precipitates

K" is absent.

CHEMICA REA CTIONS:
Test -13;

Test-14:

Test-15:

13. O.S + NI l.;(jl._g‘ + boil 4'_-_ p_Whitc ppt. Mg2+ is indicated.
cool + NH4OH +
(NH4);HPO,
Confirmatory Tests:
14. 0.S + NaOH,q, White ppt. Mg”" is confirmed.
15. 0.S + Na;COsean, White ppt. Mg”" is confirmed.
16. O.S + (NH4):CO 55 White ppt. Mg”" is confirmed.

MgSO4 + (NH,);HPO; ———> (NH,),SO4 + MgHPO, ¢

MgSO; +2NaOH —— Na,S0, + Mg(OH), 4

Result: Basi¢ Radical = Magnesium (Mg*")

(white ppt.)

(white ppt%

MgS0; + Na;CO3 ——» Na,S0,4 + MgCOL®)

wl
w 4
—~r—a N/
| r i . .
| {:"_1 »)
&%*ﬁu I.:'? ‘l}.-'. :
City.or (_“]




l- Observation Inferenc

s Dry Test: : —

i . 4 ; 1L Vg
| . 24 . ] y 24 F‘) Ni~“

' . ; b £ e 5N
1. Noted the colour of sall White salf ( U.,L‘ Cr " r : ,
Co”". Mn“" are absent.
d the ai]’li.‘” Uf‘f\'il“ N 8% ]} ol “IIl P“i[l; |q Hh\,‘f:n[,

t : Nl
l
I Flame Test:

3. Made a paste of salt
with conc. HCI and
burmnt on flame with pt.

WIre

Filter .»\sli 'T-cst_:

4. Dipped a filter paper
strip in a solution of salt
and Co(NO3), and burnt

Golden yellow flame

i

May be Na .

NO characteristic ash

o

| Wet Tests:

: (\ _©\,,. MR

2+

i;;\;")nz'!', Al . Zn*" Mg~

absent.

are

5. O.S + dilute HCI

6. O.S + dilute HCI + @
H 2 S(gas) ;

. 0:,:__ B
No\ 1. S

0 precipitaies

Group-1 (Ag’, Hg , Pb™") is
absent.

Group-I (Cd”, Hg , Bi,
Pb-.Cu .Sn ,As ,Sb)
is absent.

7. O.S + NH 4Cl + boil +
cool + NH4OH excess)

Noyprecipifates

Group-1I (Fe ', Fe **, Cr ¥,
AI’") is absent.

8. O.S+NH 4C1(5) + boil +
cool + NH 4OHexcess) T

H S(gas)

No precipitates

Group-1V (Ni*", Co™,
Mn”*, Zn™") is absent.

9. OS+ NH4C1(5) G o bOl] B
cool + NH40H{cxcess) R
(NH4),CO3

No precipitates

Group-V (Ca*",Ba“", Sr™)
is absent.

As first five groups are
absent so group VI is

present.
10, Salt + NaOHs) + boil | No smell of NH; NH; is absent.
11. 0.8 + CH3COOH + No yellow ppt. K" is absent.
Sod. cobaltinitrite
Na3[Co(NO,)e] solution

F NGO

§) : NO)

® ) please visit'1or thore daf® at: www.pakcty.or§® |



2+

12.0.5 + NH,c] ) + No white precipitates Mg" is absent.
NH4OH +

(NH4);HPOu 501y,

* is indicated.
13. 0.S + KOH + Pot. White ppt. (Na;H,Sb07) Na' is indicate

pyroantimonate (
K>H>Sb,07s01) and :

scratch the walls of test \
tube.

Confirmatory Tests:

4
14. O.S + Zinc uranyl Yellow ppt. Na' is confirmed.
acetate solution
+ .
15. Applied flame test Golden yellow flame Na" is confirmed.
- —4i
» B&sci Radical = Sodium (Na ) |

CHEMICAL REACTIONS:
fest-13: 2NaCl + KQHngzo’}(sul) —— 2KCl1+ N’lzl (l)? A 4

t t.
Pot. pyroantimonate <\ OO (Wh‘ eppt.)

o
Test-14:  NaCl+3UOQ,(CH;COO), - Zn(CHsC %—» NaZn(UO,)s(CH:COO), 4
QS yellow crystal

(@@

HHINO)

Please Visit for moﬂeﬁéta at: www. pakcty



Dry Test:

1. Noted the colour of salt

2. Noted the smell of salt

Flame Test:

3. Made a paste of salt
with conc. HCI and
burnt on flame with pt.
wire

White salt

No smell of NH;

P_< 3-_4__--. 3+ F 2+ 3+ « 24
Cu“',Cr”,Fe“,Fe” ,N17,
~ 2+

Co*", Mn”" are absent.

NH, is absent.

Violet flame

May be K.

Filter Ash Test:

No characteristic ash

. + + 2+
£\Sn**, Al **, Zn **, Mg *" are

4. Dipped a filter paper A8
strip in a solution of salt S\ fabsent.
and Co(NO3); and burnt /\c_;‘-\{}‘-f/
e
Wet Tests: P,%\)
5. O.S +dilute HCI No precipi ;13“/ Group-I (Ag”, Hg?, Pb>") is
" '@( absent.
o= + + 2+
6. O.S + dilute HCI + HSq | NO Fecipitates Group-II (Cd™, Hg, , Pb™,
AT Bi', Cu”’, Sn”’,As’’,Sb")
h is present.
7. .S + NH 4Cl) + boil + | No precipitates Group-III (Fe 2 Fedt, Cr?,
0001 - NH40H(excess) A.I. +) iS abSCI'lt.
8. O.S +NH 4Cl + boil + | No precipitates Group-IV (Ni*", Co™",
cool + NH 4OHexcess) + Mn**, Zn*") is absent.
(NH4),CO3
9. O.S + NH 4Cl + boil + | No precipitates Group-V (Ca**, Ba*", Sr*")
cool + NH 4OH (excess) is absent.
(NH4)2CO3 As first fire groups are
absent so group VI is
present. .
10. O.S + NH 4Cl) + boil + | No white ppt. Mg”" is absent.

cool + NH 4OHexcess) +
(N114)2:HP04(501)

| 11. Salt + NaOHso1 and heat

N

Please

| ® |

No smell of NH; gas

O, .

Visit fof more ddtd At

()

-+
NHyj is absent.

www.pakcty b rqg ' PO




ﬁz.n.s + KOH + No white ppt. Na 1s absent.

K>H,Sbh,0; (solution)
and scratch the walls of
test tube with glass rod. |

13. 0.8 + CH,COOH + Yellow ppt. K" is indicated.
Sod. cobaltinitnte

' N‘hl( O{T\n*]h]

@ nnﬁrmmun Tests:

14. O.S + picric acid Yellow needle like crystals 'K is conformed.

K" is confirmed.

White crystalline ppt.

 Tartaric acid

lN-_-)-\._

Result: Potassium (K )

CHEMICAL REACTIONS:
fest-13:  3KNO; + Nas[Co(NO,)] —

Test-14:
OH
NO,
KNO, + N
| , NQO,
(Picric acid) ==Potasium picrate
(yellow crystals)
CH(OH)COOH CH(OH)COOK'
Test-15: 2KNOjt+ | |
CH(OH)COOH CH(OH)COOK*
Tartaric acid Potassiumtartarate
(white crystals)

N

- H
Pleasé’wsii fof rore d4ta \at WWW. pakcty ongh |




l\i" imen

Observation

Dry Test:

1.

N

L]

Noted the colour of salt

White salt

Noted the smell of salt

C‘u" Cr”', Fe* Fe Nl2+
Co** , Mn?" are absent

NH; smell

May be NH,

Flame Test:

.

Made a paste of salt
with conc. HCl and

burnt on flame with pt.
wire.

No characteristic flame

Na JK*,Cu®,Ca?,Ba?,
Sr** are absent

Filter Ash Test:

4
4. Dipped a filter paper No characteristic ash HSn¥, AL*, Zn %", Mg ** are
strip in a solution of salt - © vabsent
and Co(NO3), and burnt \’f\ \(,M
1t r_?%\ o)
: J
Wet Tests: AN
5., O.S +dilute HCI No pre&(fi:j:affés Group-I (Ag', Hg§+, Pb?") is
\\XC absent.
K \“ 2+ ppZt
0.S+dilute HCH H,S gass | \NoO recipitates GTOUP"H (Cd Hg P K
r 2 i‘i,a@ 7 Bi'', Cu”, Sn™", As™, Sb™)
1S present
7. 0.8+ NH (Cly) + boil + | No'precipitates Group-1II (Fe ¥ Fe¥, Cr¥,
c00l + NH4OH excess) AT*") is absent.
8. O.S + NHCl + boil + | No precipitates Grozl}_p—l\fz fN i**, Co?",
H3S (gas) 2
9. 0.S+NH,Clg+boil + | No precipitates Group-V (Ca ", Ba*", Sr%)
COOI : 2 NH40H (excesg) + 1S abSGnt.
(NH,)2CO; As first five group are absent
so Group VI is present.
10. 0.8 + NH 4Cl) + boil + | No white ppt. Mg"" is absent.
cool + NH4 OH +
(NH4);HPO,
11. 0.S + CH3 COOH + No yellow ppt. K" is absent.

Sod. cobaltinitrite

Na; [CO(NOz)ﬁ](sol)

| Pleaseisit for more data

NO . ' NO)

_1 0}

at: www.pakcty.orgh
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12.0.S + KOH + No white ppt. Na' is absent.

K3H2Sb:07 (so)
13, Salt + NaOH and heat [ NH; gas 1 evolved, it gave | NH, is indicated.
dense white fumes with HCI

Confirmatory Tests:
14. 0.8 + Picric acid Vellow needle like crystals | NH; is confirmed.
15. O.S + NaOHgon + Brown ppt. NHZ is confirmed.
Nesslers reagent
(K;Hgls)

i« [ - D adianl P L ;'\'l_i.
iil; HasiC Kdadital Ammonium (INfy)

CHEMICAL REACTIONS:

Test-13: NH4Cl + NaOH - —nwﬁ s> NaCl + H,O + NH; 1
NH; + HCl — > NH4Cl (Dense white fumes)c
=
©
S
Test -14: OH @éﬁﬁ\ ONH,

NH,Cl + |
l
NO,
(Picric acid) (Yellow crystals)

Test-15: NH/Cl + NaOH +K;Hgl, > RETT Na¥NH, He, I+ H,O
Nessler’s | (Brown ppts.)
reagent

e ¥

" Please,visit for more data at:*.kt-.o,rg |
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.

L

0,
y

N,
9.

10,
11,
12

13,

14,

151

Picric acid OH
NO,. ., NO,

W (\ ) l (" :azq 0O '!E.]‘Iﬂ‘ir‘ ’!.”j'fﬂl":"""';;'ﬂ:P

l
NO,
Tartaric acid CH(OH)COOH
|
Nessler’s reagent
Potassium pyroantimonate
Sodium cobaltinitrite
Zinc uranyl acetate
Epsom salt (\Q MgSO; . 7H,0
Glauber’s salt N Na, SO, 10H:0
Backing soda NaHCO;
Washing soda Na,COs . 10 H;0
Soda ash Na,CO;
Pearl ash : KoCOs3

The substance which absorb moisture fromair and remain in solid state is called hygroscopic e.g.,

NaOH.

The substance which absorbs moisture from air and changes into liquid state is called deliquescent

e.g., CaCl,.

The substance which loses water of crystallization at room temperature is called efflorescent, e.g.,

Na,CO, . 10H,0 (washing soda).

e,

“-‘.\- { ; | -“ ! . E— _\. { !

bk

)

. ® | Pleask Visit for more data¥at: www.pakcty.orgt®





