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» Know the elements in the s sample .
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# Usced for Identification of the amount or r (concentration) of each
element in the sample.
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* dalt:- Itis a compound consists ol two parts (Acidic Radical
"Anion" & Basic Radical "cation" )

\eidic Radie

U Noion" (0 el [l g 5al) [ et
[tis the —ve jop (

(il

anion ) in the sali & obtain from acid .
comeall e e Jpashl 5y Al (035Y1) Q@*a)ﬂ' o= ijke 4
Egdcl- . 5042~ po,3-

Basic Radies) "cation" (!

LS | vavealle jall ) sl iy
/ r'
It is thc@im] in the salt & obain from base . |

B
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g Na* . Mg2+

Acidie Radical " \nion" il a2l L "L?_‘

M s GRS [0 any

CO% Carbonate |- lodide
H 90}; - Bi carbonate N‘E)J' Nitrate
5,5 | Thio-sulphate SO.” Sulphate
a W Chloride PO,™ Phosphate
B; - Bromide B,O," Borate
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verdie Radieals are Chassilicd into three grops 4% eeeeese
group Anion Reagent
! CO:" . H CO; , S,05" dil. HCI
2 Cl.Br .17, NOy Conc.H,So,
3 |' ‘;Dé, pO,, ByO7y no reagent _
‘:F‘] ’ Sl au ~ O ) -
1)SO: " ‘ (HulphllL}u_f «_uu_)JS
2)8 ( Sulphide) -
3)MnOy - ( Permanganate) .-
4)OH" (hydroxide ) =~
5CrO, ( Chromate) -
6)Cr.O; - ( dichromate)
7y CH;COO ™" (Acetatc }
8)CN” (Cyanide )
9) SCN’ (Thio Cyanate)
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( Confirmatory tests ) 445U w35 (principle test)ialay)
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\\) On cold )4
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General g

Firg .
trst Rroup gf

heme for identification of acidic radicals

acidic pygl ical

(CO,)* (HCO,)

(S,04)*"

Solid salt + (). HCI

Strong el With evolution of
colotless pas (CO,)
2 e e selialy g 48 )4

Yellowigh-white
ppL. after shaking
with evolution of
colorless gas with

Con firmatory tests
Salt soln - MeSO,

White ppt on
cold saluble in
dil, Mineral acids

White ppt. on
hot soluble in
dil. Mineral
acids

pungent odor (SO,)

Salt soln + BaCl,

White ppt. on
cold soluble 1n
dil, Mineral acids

White ppt on
hot soluble 1n
dil. Mineral
acids

Salt soln + AgNOQ,

mﬁt\w White ppt. on

TG Brown ppt. by | hot

he: HIIIL,
Ol ey Ak sl
_Jlf. 1.!" J‘J,-..LI.‘ .J.I.I."

White ppt. turns
into vellow, orange,
brown and ['nallv to
black ppt.

Cya I-'I-:.'l_] ‘n.hii &ﬁﬁ
3L aa ) ] plag
Al 2 25 e s

Salt soln + I3 (one drop)

Disappearance of I,
color

Salt soln +FeCls (one drop)

JJ' o

Gives dark violet
dolor disappears on

djpg or by
Egd'n'unn of FeCly

EXCCEs

Salt sulﬂ + (CH COQ),Pb
(few dl’ﬂPS}

Wite ppt. is formed r
afier shaking tums

to black by heating

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

Disappearance of

KMnQs color
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AR Anion Radical:
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Anion :- carbonate (CO;™ ), Bi carbonate “jI_C(_)-‘J’ __I_l"“_{l‘_;sﬂlplﬂuf .(5103 )

1" aroup of ™

-—-'-'*"—-\—._,_‘

. Reagent:- dil. HCI (" 1) principle test: A
¢ il - )
?\"“ CEI (P ERENA] i
—— /L‘ B fra
-

f‘ *"""1' .("ﬂh‘u.?“*—‘—"‘{“—:‘—'ﬂ-sl' Jﬁ—t_;)._dhd_lh_l_)l:ji JP-""\I”J‘_J"JI ir_L-.Il
(Ih:’{\H(! ]'--“-‘M'-I!Il JJ,_,_’EJHB ua.u..(;ﬂ__dr. sl

i 5 > . [
5 There is an effervescence with evolution |

I-2ml Lof CO,
. dil. HC UL S istesty il h o
- It may be CO;I' & H COy
— ((-Ve)there 1s a yellowish white ppt after |
) shaking with evolution of color less gas J
J With pungel odor.
|
1 .‘J'-L..n..'LuCJn_u 1""“"JLJJS"J
_</" salt ApSial,a je l
\/ It may be 8,0.* |
If principle test (+ve)=> It may be carbonate (CO," ) &Bi

karhonate (H COy )|

é..ﬂl./ ;,,Mf (O3 sl 55 58 selaiy | Jan iag) (4 ') ka1 2 el i€ 13
(g S o i S ) pall eadall = { j

T
2 funidigends  ~ ; 1@
Bacg&;c{ﬁ?t AgNé eStATIET 3 L Jauia (‘-’-‘.P)Su-uuh.g.ﬁ)wdﬂ ol

(S SU2) A LS G il U as 53 G adly ( Mg SO, test

> To d.ﬂ‘erentlah‘! between carbonate (CO,* ) &Bi carbonate

gncoi'___) o x
| sTOOM TEAAL
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L 2) Confirmatory Loot- 3
C
—

¢ Agaustil) 4 a3l ol
Sier Nigrfe - —JS-Y' s I e
I- AgNO, test(SilveNitrate test )
St el e 5 e ﬁull._]_,‘jluja_hm;,ﬁujl‘_j_,hm]\h}nuﬂaZJ'—-1—}5-53-.’;'-.’):":“‘?'9"-‘?
@@;« Gla] il 5o yall ga 2gae
\ o white ppt on cold
' Iml AgNO:; U Sle et el S5 )

Itis earbenate (COy”).

0

L —_—

N 2ml soln white ppt on hot,
1 - Ll el ol 4 or €5
\(Solld'ﬁ-HIO) > odleE Danl o) o8 s

L) Iti1s Bl carbonate (H COy').
‘5ﬂd|.“rﬂ {“_J.‘Wﬁ_lfllﬂj ;'Jr -

2- Bacl, test (Barium Chloride test)

Al cle g Bk g ) oY1 i alile o€ g el e e 2) s s & gt
( BaClyoe el el 5 Gkl g 352 50

\_’ Aml s white ppt on cold.

o7 Back W el g
b Itis cﬂpnl@

F/" 2ml soln_b while ppt on hot.”

A oLl R
(Solig#H0) | =~ O vmimofls

e >~ Itis Bl carbonate (H COy ).

BPage WE
' RELIESr - 1= A
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A MeSO, test

e :;rLu:. f‘"»-'l"'\-}ﬁ"h_..-"--llulc. ‘—L‘Sujld)hﬂjiwulL‘ZJLéJ’L-‘-’;J_}U‘ s
{ hflgsti_.@dh|#mgqytﬁjﬁydﬂ - ela

3 white ppt on cold.

Ll —> ‘
| VeSO, S Sl Gl cud ) S50 )

Itis carbonate (CO5*).

4

—>
2ml soln
'hi ;
;(Snlid+H;O) white ppt on hot
Saball e Gl casl 0S5 )
—.* . ,
It is Bl carbonate (H COy ).

I principle test (- ve)—> [t may be Thio-sulphate (S,0,%)
LSl A0 Gl aelali s Yy 1) Sasa Y i) (~ve) Aaela 4 el caits 13
B (A Saal,dd jle selal b z )l gy jiean Gand cul ) (5583 5 5 S
((Cuila 35 ) pall malall 320 O 5S

Colad Jandy (Cuili pif) g g0 N malall G O (e S ey o
(il Va0
, dil H,SO; + KMnOj test, I; test, AgNO; test) ou )b a3 5 J g
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| | y 00l
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| {t\['ihg‘l |{ {'” - bt T vl

N

Itis Thio, Bulphate (S,0,%).

\
=l UL dus aay )n....n.'lh_l....;'l_;uﬁ ‘_}:.J.A..u....a_. u.q.u'r»._u'-_,d_,‘.;u,‘_’_u.:)
..1_,_1J_I!JJ.\.L:,\..: .._-r’-""—‘-'-'-l'_}u-"djlup ‘_..IL‘_‘J.'
2- I, test |

0= 2k A o ¥ G abile g L gl 1L

2) et daay A gl ol
e VO (e ol ot S50 2 5
. (ml T, Color of I, disappear, . |

—_— . : o

sl ) m

2y Itis Thio- Sulphate (8,04
’Zml soln \

| | (Solid+H,0)

ET

b bt |-

_ |



;fii_l_,l_l_:?i.(_’__l__"' NMno lest

LS

om o bl a3 e P AN Aalde 2o N gladl e Al 2) L aoy A gl sy

(KMIO4 3 elil 112SO4 a le] el o G il
Tl di)

COTH2SORE KN G . ’ -
I:. e Color of IKkMn(), dlsappuar.
| — Sl i sy

2ml soln lt1s Thio- Sulphate (S:0,9). |

(Solid+11,0)
4- FtCIi test(ferric Chloride test)

P Aedl e s e p Jt Galde 25y Aslaall G e 2y i dasy 4l g,

« CT L (FeCla ) Gt & Gk
\.; Iml FeCl,

Give Dark violet color and disappear by
M

addition of excess of Fells,
—_—

™~2m! soln
52 (Solid+11,0)
5- Pb(CH_;COO)i test(Lead acetate test)

3 3 m A el 20 5 e gn B alle S D gl e 1L 2) 4 e g

b ]
b G ( PHICH\COO) i ALl cial 5 i
\‘ Iml

White ppt formed afier shaking and turn to black
' ‘_:_ Pb(CH,C0O0), by heating

FeClyoa saly sl iy aele aay Jy U S

Itis Thio- Sulphate (S,0,)

> VO N ey g N e Gl cad ) 0583

Ol
Ny 2mlseln It is Thio- Sulphate (5,0,%).

' (Solid+H;0)
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AT

cond proup of

acudie radieal

.
¢l Br J NGOy
l vinciple test | NMrone eff Reddish<brown | Violetfumes | [Faint brown fua;;

Solid saly + cang,
LLSOY, G ey lest
1“1\‘1

|

—

With exolution
| ot calorless gas
that gives white
clouds with
HCT-mmstened
paper

Fmes witly
nitating odor
evolved and
the soln
becomes
Reddish-brown

arc evolved
alter
warming and
the soln
rurns dark
"blue or black

with evolution of |
pungent odor afier
heating, fumes are
intensiflied by
addimon of Cu
metal pieces

Confirmatory tests
Salt soln - AgNO,

Whinte ppt.
soluble in
NH, O and

Pale yellow
ppt spanngly

yellow ppl
insoluble in

botling water
and reppted on

boiling water
and reppted on

Csoluble in NIH,OH
| lms o | NHLOH
violet pptom ’
| direct sun hight
Salt soln + White ppt. White ppt. after Y‘Ellnwjppt
L (CH.COO),Pb (few | alter shulu_ng shnking dissolves in
drops) dissolves in dissolves in boiling

water and
reppted on

'
y

freshly prepared (3ml)

v all of test be)

~ conc. H;S0s (on the

cooling cooling coohng
Brown ring test: Brown ring
Salt soln = FeSOs & | appears and

disappears on

shaking

e

cm|¢‘0"“"'l| OA Y (s Lald dils & i) (%0 b Y -1 Al Clbaadl

E;.htl-ﬂ“.)""'“ti-’\j "")"'“ 3 H.)-'-“a_)u'l :‘}ua)u'f\u\.uuu\ _,\fu_}b-' -2

lJ)I‘tJ_}-UY

iy S s pa s sl analll plasiad o 23 -3

—-—~—————-—_"ﬁ
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Principle test

| Cone, Salt soln + BaCl,

| P

—-

e ——
— — RS-

Jlmml\h LA LY LY ]

Third group of acidic radical l

(S0,

e S

(PO,)”

(B,O,)~

White ppt.
insoluble in
il HCJ

White ppt. soluble in dil, HC]

Pale white ppt_or

Conﬁrmumry tests vellow ppt. thﬁepp! changes
\ Salt solp - AgNQ, twbidity increases | soluble in dil, into brown; by
| b5 hemtig HNO, and heating
| ' NH,0H B el i gl el
l ride bl Jyla oS
Salt soln + White ppt. soluble | . =
(CHCO0),PY (few in hot cong. H.S0,
drops)
Salt soln +FeCl; (one Yellowish-White
drop)

ppt soluble in dil.
HCI

glall (= 428 i concentrated salt solution 53l
iy bl G L 2y 33) 4l (5

13Pare

Lss

c—‘a“drﬂ_'}s.}ad:luc-' -'

Oe S e dylas Ll 2
plall 4.8 § galal) ol (e 3R Q) L)

ey a1 5l s YIS 38 0 Byl G &y s il 2y 3
' -Eh‘Jm~ﬂﬁJL_—Lmll)llle3u:ﬁ.H?HW‘)h_

];ELALQ SlBa N, 1

(cLaJ'I‘




PP = I -

__l :lh_ [i‘l_'nnrl

Nanie of Salf | (sl 320 + adls 33) dilas gl N glall ool b2 52

VVVVV

rlall 4l 5aal) ailadll
colorless . Laa 35 3 o mlall O 55
- Shape: powder . Crystalline
(s i 028 g el o i AN sl SIS 131 el JS3 0 5S3)
- Solubility : Soluble in H,O

- Color: White . black ...

( .J.JL_L“ elall (o 171_,:‘!:: CLY' JS)

C..LA.U ;i:'I-IL_H:IS-l’l wailadll
Obs. <Uaadlall Result E..ium

> o,
Ex p- wlaall

First group 1s absent

——
e —

Principal test:
Salid salt + dil HCL _
Principal test:

Il_may be CI'

. Strong eff, With evolution

Solid salt + Conc. H,S0,
onfirm stz
1. Salt sn!n_-lt_g.'g_ﬁ?,_

2. Salt soln + Pb(CH3C00);

| White.ppl tums into violet
~ pptindirect Sun light

A i D Y r L e

of colorless gas with
clouds with HCL
ltiscr |

White ppt T 15(_:1___ [ ]

w

14Page
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l L U EENEDN A v
Eadg e e e 21855 elagia
.............. saclall Gl g8y 2l AU O o A5

L3 iaer S e il 5 i)

Lead(11) ion Nit” Nfckflf”) ion
Bismut{111) 1on Ca™” Calcium(!I) ions
Copper(1Dions S stronttum(!1) 1ons ]
Cadmium(Il)ion | Ba*" barium(11) 1ons I
alummum([11) ion (NH,) Ammonium(l) ion
Ferric (111) ion Mg® magnesium(I1) ion
~ Zink(I1) ion Na Sodium(1) ion
Manganous(I1) jon K~ potassium(|) ion
cobali(11) jon
............. Cle gans 6 o agiandd 21 o e Gl G yaldl
s An_inn - | “Rcagcnl Il prECiPI:[‘aIE .
D A dil. HC Chlorides
) BT, e Cd® | dil HOH S Sulphides in
. #cidicmedium
3 Al Fe™ | NH,OH + NH,CI Hydroxides
4  zZu*,Mn”,Co™ Ni**  NH,OH+NH,Cl+ Sulphides in basic
(% i H,S ____medium
“§ | Ca",Sr,Ba” | NHLOH+NH,Cl+ ,  Carbonates |
~__(NH,),CO0; S——
__________ P #* Nat k* agent -
5 7 Mg~ ,Na", K no reag :
6/ + (NHy)", ,
:,_r B e Wl - 1
— T N

’|
|
l
{
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1) Sulphuric acid
2) Potassium lodide
3) Potassium lodide

L eV A A

kil alid by Y g gacldl ‘_,..JluLnS,-m-l
Sl i) 4 316 a0 gumaladl (3 a,us (,_uz
Ol HISI pSad 5 pale LJ*'-’r"{"-3
e Lgiia. o gl ol IS S 1) -4
Q‘Jidill@usl;gi:uﬁi;wJﬁ_,ﬂn_s
H o i paeadl-6
Sodium Sulphate
Nﬂl_i ) _,.(5'04)2—

[Na, So,]
3l U 3 g ) aal
=> H,S0,
== K

== KgCI’D.;

4) Potassium Di chromate => K,Cr,0,
5) Ammonium Thiocyanate => NH,SCN

6) Ammonium Sulphide => NH,S = (NH,),S

7) Hydrogen Sulphide

= [Igs

100
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e —

P ~
-

| | > 4B

- Ilmmit" P& WM

[

First eroup of basic radical ]

'I'\p. Ph*

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

l Salt soln + dil, 11C) |
Confirmatory tests White ppt soluble in hor NaOH

| Salt soln + H.SQ,

| Saltsoln < NaOH (few) | White ppt soluble i excess of NaOH |'

l

| Salt soln + NHLOH (few) | White ppt soluble in excess of NH,0H

1

Salt soln + KI (few) Yellow ppt soluble in excess of K1

B Kl dstaa S8 05yl )l ALl
Yellow ppt soluble in hot NaOH and also in hot dil HNO:

- | Saltsoln +K;CrO,

Salt soln - H.S Black ppt soluble in hot dil HNO,

First group of basic radical
Contain . Pb™ lead ion + Ag” silver
Group reagent : dil HCI

Precipitated form : Chlorides

urglhumehyqéﬁshhmmﬂ:@ém S 5N IR | Y

‘ Pb*+ HCI = PbCl,
NaOH ' sodium hydroxide NH,OH ammonium hydroxide q
- |
K.Crospatassium chromate KI Potassium iodide |
| |
H:S Hydrogen sulphide |
17Page




IIS[‘L‘UH{I 'rou

P of basic ragical |

| Exp,

Salt soln +dil, HC)

e ]
4 ~\‘

Principle tests =

B

i g
Cu

cd*

_Bruwn PPt soluble
m hoy (1 HNO,

Black ppt. soluble
m hot dil. HNO,

soluble in hot dil.
HNO;

ary yellow ppt,

Cunﬁrmatﬂt‘}' tests mnluhlc Bluish ppt. white ppt. insoluble
Salt soly + NaOH IN excess of NaOH in excess of NaOH
(few)
Salt soln =~ NH,Of mlc Greenishppt white ppt. soluble in
. (few) In excess of NH, 011 | soluble n excess excess of NH,OH
of NI1,OH
forming intense
T blue soln I A
——" Reddish-brown White ppt
Ka[Fe(CN),] (few) B, Y, TS T4 [ SO

55

e q..r!‘“:'

Salt soln + dil. K|

Black ppt. soluble 1
excess of K|
forming vellow
solution

Salt soln + H,0

White ppt.

Salt soln + dil.
K;CF:O; fﬁ:“')

Yellow ppt. soluble
in excess of reagent
forming yellow
soln,

Ppt form : Sulphide in acidic medium

ﬂ

18Page

Salt Sﬂln - NH-ISCN :'Blﬂck ppt Sﬂ'lllb]{:
| - In excess of
(sohd) o N
> - N U
= = o sl S |
Contain . Bi~ ,Cu”,Cd" 4 Gp reagent: dil HO +HLS

sLOOAM TEAM




- KL [Fe(CN)) pot Ferro cyanide KyCr,07 : pot di chromate

. . %1543 k!
NH,SCN : ammonium thie cynate Gl i) A
SRR AW G g Sy o I il S di)

Third group of basic radical

|
Exp. AP " Fe*
Principle tests White gelatincous ppr. Reddish-brown gelatineous |
Salt soln + NH,C (solid, | soluble in NaOH or di]. HCI ppt. soluble in dil. HC]
xxs) + NH,OH (few)
Confirmatory tests ' White gelatineous PP Reddishibrown gelatineous
Salt soln + NaOH (few) soluble 1n excess of NaOH

ppL soluble in dil. HCI
or dil. Q1

White gelatineous ppt

Salt soln = [NH,OH (few) iBlack'ppt. soluble in dil. HCI

+ H:S (xxs)] soluble in NaOH or chl. HCI
Salt soln = K [Fe(CN),] Dark'blue ppt insoluble in
(few)

dil. HCI

Salt soln +~ NH,SCN (few) Deepred (blood red) color

Saltsoln = NH,OH (few) | White gelatineous ppr.
+ NasHPO, (xxs) soluble in dil HC)

Pale=vellow (yellowish-

white) ppt. soluble in dil.
HCI

19Page sLOOAL TEAA




3
1 rinciple tegy

Salt «oly « NH,C)

solia, CACLEAN) + ?\H;“"
HTew)y + 1 1S (any)

alory test
Sah solp . NaOH (Tew)

Salt soln + N[y
(few)

—
White el pm

Mn®

.

2.
Co

White

gelanneous ppt
soluble in NaOH
or dil HOY

indil HCL

Butf ppt (it |

| hrown) soluble

acua reghal

Black ppt. soluble in hot conc HNO: or

.___‘__—‘_
White el ppy

soluble in excess
of NaOH

White ppt
readily turns
into bull ppt
' soluble in hot
cone HCI

Blue ppt. turns
into pink by
evcess of NaOH
and heaung

Greenish ppt.:
insoluble in NaOH
but soluble in
NHOH forming
blue soln

suluble o exgess

White ppt

readily turms

Blue ppt soluble

i escess ol conc

Graemish ppt
soluble 1n excess of

soluble in dil
HC! or NHLOH

of NH.LOI buff ppr NHLOH formung | NH:OH forming

Salt soln + NH,OH ' yellow soln blue soln

(few) + Na H'P':Z) White ppt White ppt Violet ppt Greenish ppt

: 1 (xxs) | soluble in dil readily s 1o | soluble in dil saluble in excess of

HCl buff ppt acids NHLOH or dil

Sa]t soln + K_llF._-{Chl}h] White pp! acids

(few) soluble 1n NaOH

Salt soln + K;[Fe(CN):] | Brownish-

(few) yellow ppt Yellow ppt

Salt soln (one drop) =
NHSCN (sohid)

Blue soln tums®
into pink color by
addition of water

Salt solution + DMG +
NH,OH (few drops)

Redy»

e _),B‘ﬂlf-‘-'.j .ds:'-‘“.! ol (A N A gasall g 4l e ganall (34id L_L.I.uu.ug 3
sl ol o ol Js




Exp.

L] 10
Ca

Principle test
Conc. Salt soln +

(few) + 'lNIl_;hCOJ

1xx%)

NH,LCY (xxs) + NH,OH

2+
Sr

Ba*

White ppt. soluble in dil. Acids

\ Confirmatory tests
Cone. Salt soln +

-vE

White ppt. soluble

Heavy white ppt. ﬁ

CaSO m acids soluble in acids ;
4

Conc. Salt soln + Yellow ppt, Yellow ppt, Iy

K,CrO, Yellow color soluble in acetjc insoluble in acetic

acid acid

Cone, Salt soln +

NHLOH (few) + White ppt. soluble in dil, HCI

Na;HPO, (xxs)

Conc.Salt soln + White ppt.

NH.CI (solid) soluble in dil.

K_.IFU{CN):;] Acids

Conc. Salt soln + |

. |

NH,OH (few) + White ppt. soluble in dil. HC l

(NH4;|_!C204 Ell'ld

warnngy l

Conc. Salt soln + Yellow ppt.

KECUD? — S

Flame test (Brick'red Cnmsonred | (Apple green colored
{ | colored flame colored flame flame

’

b pdas oA Aala il gl puai -2
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.
i ..

Si : ‘
F_l\l\\ SPOUD of busic vadical

———

| oy

Mg ) y
= _—-
Salt soln + NaOy

1 | Odot o' Nilcis | White el ppt
and heating evolved which

wives whie

.

on cold soluble

mdil HC Ve
clouds with
HC-mostened
| paper
Salt soln + Na.CO. | Odor of NHyis | White ppt
and heaung \cmh e spluble m dil
HC

White gel ppu

(few) on cold soluble

Salt soln - NHLOH \

| tn il HC
\ Sal soln + NH,OH White
(few) + Na.HPO, crystalline ppu
(xXS) after
scratching the
test tube or
shaking
Salt soln + Yellow ppt. Yellow: Yellow ppt.
Na,|Co(NO;).] soln
Salt soln + Taranc White
acid \ crystalline
g ppt. afler
scratching the
test tube or
shaking
Flame test Golden, vielet |
yellow colored flame
colored
- flame

_—’_*___
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