General scheme for identification of acidic radicals

First group of acidic radical

EXP.

(CO,)*

(HCO,)

(S;0,)*"

Principle test
Solid salt + dil. HCI

Strong cff. With evolution of
colorless gas (CO,)

Yellowish-white
ppt. after shaking
with evolution of
colorless gas with
pungent odor (SO,)

Confirmatory tests
Salt soln + MgSO,

White ppt. on
cold soluble in
dil. Mineral

White ppt. on
hot soluble in
dil. Mineral

acids acids
Salt soln + BaCl, White ppt. on White ppt. on
cold soluble in hot soluble in
dil. Mineral dil. Mineral
acids acids
Salt soln + AgNO;, White ppt. turns | White ppt. on [ White ppt. turns

to brown ppt. by
heating
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into yellow,

orange, brown and

finally to black ppt.
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Salt soln + 1, (one drop)

Disappearance of
I, color

Salt soln +FeCly (one
drop)

Gives dark violet
color disappears on
standing or by
addition of FeCly
eXcess

Salt soln + (CH,CO0),Pb
(few drops)

Wite ppt. 1s formed
after shaking tums
to black by heating

Salt soln + dil. H.SO, +
KMnOy; (few drops)

Disappearance of
KMnO; color
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Second group of acidic radical

Exp. Ccr Br’ r NQs
Principle test Strong eff. Reddish- Violet iﬂ"ainfthff:‘lf’“

| Solid salt + cone. | With cvolution | hrm\'p l‘um‘cs fumes are “rml‘--“ ik ]I‘
| . of colorless gas | with irritating | evolved cvolution 0

{ HhS0, (imdiy vest that gives odor evolved | after pungent odor
| tube) white clouds  Lond the soln warming affer heating,
i with HCENMRA T omes and the soln | fumes are

’ moistened Reddish- fitna dak mtcpyﬁcd by
' paper B = addllioq o‘f Cu
l black mectal picces
' Confirmatory tests | White ppt. Pale yellow yellow ppt.

| Salt soln + AgNO; | soluble in ppt. sparingly | insoluble in

| NH,OH and | 5o yble in NH,OH

,' tumns into - NH,OH

| violet ppt. in

f direct sun

_l light

' Salt soln + White ppt. White ppt. Yellow ppt.

' (CH:COO0)Pb (few | after shaking | after shaking | dissolves in

| drops) dissolves in | dissolves in boiling
i_ boiling water | boiling water | water and
| and reppted and reppted on | reppted on

on cooling cooling cooling

Brown ring test:
Salt soln + FeSO,
freshly prepared (3ml)

+ conc. H,S0;, (on
the wall of test tube)

Brown ring
appears and
disappears on
shaking
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ﬂThird group of acidic radicﬂ

Exp. (S09)™ (PO, (BsO7)"~ l
Principle test White ppt. White ppt. soluble in dil. HCI \
Conc. Salt soln + insoluble in
BaCl, dil. HCI i
Confirmatory tests Pale white ppt. or | yellow ppt. white ppt. changes |
Salt soln + AgNO; turbidity soluble in dil. into .brown by
increases by HNO; and hcaE1ng _ _
hcating NH,OH 8 _palae (o ;'ij-_)i-]f:'
gdall Jslaa (S 1
(-1
Salt soln + White ppt.
(CH;COO),Pb (few soluble in hot
drops) conc. H,SO4
Salt soln +FeCl; (one SRR Yellowish-White
drop) e ppt. soluble in
s BB dil. HCI
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First group of basic radicﬂ

Exp. Ph*
|

Principle test White ppt. soluble in hot water and precipitated by cooling

Salt soln + dil. HCI
Confirmatory tests White ppt.
Salt soln + H,S0O,
Salt soln + NaOH (few) | White ppt.

solublc in hot NaOH

soluble in excess of NaOH

Salt soln = NH;OH (few) | White ppt. soluble in excess of NHJOH

Salt soln + KI (few) Yellow ppt. soluble in excess of KI

e K1 Jslae GAS 131 Gyl candd ) ;s gal

Yellow ppt. soluble in hot NaOH and also in hot dil. HNO;

Salt soln =K;CrOy

Black ppt. soluble in hot dil. HNO;

Salt soln - H,S
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‘ USecnnd group of basic radicﬂ

Exp.

J
Bi' |
| |

cd*

N

Principle tests
Salt soln +dil. HCI

" Brown ppt. soluble
in hot dil. HNO;

Black ppt. soluble |

in hot dil. HNO: |

| soluble in hot dil. i

Canary yellow ppt.

HNO: N

(xxs) + H,S (few)
Confirmatory tests
Salt soln + NaOH

White ppt. insoluble
in excess of NaOH

Bluish ppt.

white ppt. insoluble |
i

in excess of NaOH |
|

(few) |
Saltsoln + NH:OH | White ppt. insoluble | Greenish ppt white ppt. soluble in '|
(few) in excess of NH,OH | soluble in excess | excess of NH,OH l
'of NHL,OH '

forming intense
blue soln -

Salt soln +
K4[Fe(CN),] (few)

Reddish-brown |
ppt.

White ppt.

o Ay LS i.]n);l.-
— s kil LJ)S:'
oau¥! )l U.Ln.}

Salt soln + dil. K1

Black ppt. soluble in
excess of KI
forming yellow
solution

Salt soln + H,O

White ppt.

Salt soln + dil.

Yellow ppt. soluble

K,Cr,0; (few) in excess of reagent

forming yellow

soln.
Salt soln + NH,SCN Black ppt. soluble
(solid) in excess of

NH.SCN
b Al .,

78 el ),
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U Third group of basic radical1

Exp.

I+
Al

3+

Fe

Principle tests
Salt soln + NH,CI (solid,
xxs) + NH4OH (few)

White gelatincous ppt.
soluble in NaOH or dil. HCI

Reddish-brown gelatincous
ppt. soluble in dil. HCI

Confirmatory tests
Salt soln + NaOH (few)

White gelatineous ppt.
soluble in excess of NaOH

or dil. HCI

Reddish-brown gelatineous
ppt. soluble in dil. HCI

Salt soln + [NH,OH (few)
+ H,S (xxs)]

White gelatineous ppt.
soluble in NaOH or dil. HCI

Black ppt. soluble in dil. HCI

| Salt soln + K4[Fe(CN)]
(few)

Dark blue ppt. insoluble in
dil. HCI

Salt soln + NH;SCN (few)

Deep red (blood red) color

Salt soln + NH;0H (few)
| + Na,HPO; (xxs)
I

White gelatineous ppt.
soluble in dil. HCI

Pale-yellow (yellowish-
white) ppt. soluble in dil.

HCI
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Fourth group of basic radicnl1

Exp.

M
1
I

Zn*

20
Mn

o)
Co

a2+
Ni

|

| Principle test
| Salt soln + NH,CI
| (solid. excess) + NH,OH

j (few) + H,S ()

White

| gelatineous ppt.

soluble in

NaOH or dil.
HCl

Bult ppt.
(faint brown)
soluble in dil.

HC

or aqua regia.

Black ppt. soluble in hot conc. HNO»

|

| Confirmatory test
Salt soln = NaOH

| (few)

—

White gel. ppt.
soluble Iin
excess of

| NaOH

White ppt.
readily turns
into buff ppt.
soluble in hot
conc. HCI

Blue ppt. turns |
into pink by
excess of NaOH
and heating

Greenish ppt.
insoluble in NaOH
but soluble in
NH:OH forming

blue soln.

"Salt soln - NH:OH
(few)

| White gel. ppt.

soluble in

White ppt.
readily turns

Bluc ppt. soluble
in excess of conc.
NH3OH forming

Greenish ppt.
soluble in excess
of NH,OH

|

excess of to buff ppt. :
NH.OH. yellow soln. forming blue soln.
| Salt soln = NH;OH White ppt. White ppt. Violet ppt. Greenish ppt.
| (few) = Na;HPO, (xxs) | soluble indil. | readily tuns | soluble in dil. soluble in excess
-. HClI to buff ppt. acids Of‘:H‘OH or dil.
» acids
| Salt soln + White ppt.
I K:[Fe(CN),] (few) soluble in
. NaOH
| Salt soln + Brownish- Yellow ppt.
K:[Fe(CN)4] (few) yellow ppt.
soluble in dil.
:_ HCl or NH,OH :
| Salt soln (one drop) + Blue soln turns
f NH4SCN (solid) into pink color by
F o : addition of water
| Salt solution + DMG Red ppt.

NH:OH (few drops)
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Exp.

[Fiflh group of basic radical

Ca*

Principle test

Conc. Salt soln +
NH,CI (xxs) + NH,OH
(few) + (NH,),CO,

(xxs)

White ppt. soluble in dil. Acids \

Confirmatory tests
Conc. Salt soln +
CaS0,

Whitce ppt. soluble
in acids

Hcavy white ppt.
soluble in acids

Conc. Salt soln +
KgCTO.;

Yellow color

Yellow ppt.
soluble in acetic
acid

Yellow ppt.
insoluble in acetic
acid

Conc. Salt soln +
NHqOH (few) +
Na,HPO; (xxs)

White ppt. soluble in dil. HCI

Conc.Salt soln +
NH.JCI (SO]E(I)
Ky[Fe(CN)y]

White ppt.
soluble in dil.

Conc. Salt soln +
NH4OH (few) +
(NH4)3C204 and

warming

‘acids

White ppt. soluble in dil. HCI

Conc. Salt soln +
K:CI’:O';

Yellow ppt.

Flame test

Brick red
colored flame

Crimson red
colored flame

Apple green colored
flame
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'[Sixth group of basic radical 1
|

Exp.

(NHy)’

l\l gh

Salt soln + NaOH
and heating

Odor of NI, 1s
evolved which
gives white
clouds with
HCl-moistened

White gcl.'ppt.
on cold soluble
in dil. 11Cl

paper L
Salt soln + Na,CO; | Odor of NHj 1s White ppt.
and heating cvolved solublc in dil
HCI
Salt soln + NH;OH White gel. ppt.
(few) on cold soluble
in dil HCI
Salt soln + NH;OH White
(few) + Na,HPO, crystalline ppt.
(xxs) after
scratching the
test tube or
shaking
Salt soln + Yellow ppt. Yellow Yellow ppt.
Na;[Co(NO;)] | soln
Salt soln + Tartaric = White
acid crystalline
-ve ppt. after
scratching the
test tube or
Flame test shaking
' Golden Violet
yellow colored flame
colored
flame
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