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                        Sample +H2SO4 conc. In dry test tube                                                                      Sample + dil. HNO3 + BaCl2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Colourless pungent gas 

evolution HCl  (Chlorides) 

 

1.  Bring a glass rod dipped 

in NH4OH near the 

mouth of T.T. White 

dense fumes of NH4Cl.  

2. Sample + Conc. H2SO4 

+ MnO4.  

Greenish yellow 

pungent gas on heating. 

(Cl2). 

3. Chromyl chloride test: 

Sample+ K2Cr2O7 solid 

(3 times)+ Conc. H2SO4 

, Orange yellow vapours 

of chromyl chloride. 

Take a TT containing 

NaOH. Pass fumes thru 

it. Acidify with 

CH3COOH. Yellow ppt. 

of (CH3COO)2Pb 

formed. 

4. Sample+ H2O or dil. 

HNO3 + AgNO3 soln. 

White ppts.  

+NH4OH . ppts. Soluble  

+HNO3 , white ppts.  

 

 

Colorless pungent gas 

(HBr) (Bromides) 

 

 

1. Sample + Conc. 

H2SO4 + MnO4. 

Heat. Red brown 

fumes. 

2. Sample+ H2O or 

dil. HNO3 + 

AgNO3 soln. pale 

Yellow ppts. 

Partially soluble 

in NH4OH . 

Dark Violet 

fumes    I - 

 

1. Sample + 

Conc. H2SO4 + 

MnO4. Heat. 

Violet  fumes. 

Turns starch I 

paper blue.  

2. Sample+ H2O 

or dil. HNO3 + 

AgNO3 soln. 

Yellow 

ppts.insoluble 

in NH4OH. 

 

Pungent colorless or light 

brown gas. (NO2) 

1. Sample + Cu 

turnings + Conc. 

H2SO4 , deep 

Brown fumes. 

2. Sample + dil. 

HCl. Add FeSO4 

sol. Shake. + 

Conc. H2SO4 , by 

the sides of TT.  

Brown ring formed at 

junction. 

NO3 
-

- 

Curdy white ppt.  SO4 
-- 

1. Ppt. insoluble in all 

conc. Acids. 

2. Sample sol. + 

(CH3COO)2Pb soln. 

– white ppt.  

Sample+ HNO3+ boil+ 

Ammon. Molybdate soln.+ 

Boil + cool. 

Canary yellow ppt.  

(PO4 
---

) soluble in 

NH4OH, & Alkali 

hydroxide. 

Na2CO3 extract. (1P 

subs. + 3P Na2CO3+ 

10-20 ml H2O. Boil 

for 10 min. in 

beaker. Filter while 

hot). Filtrate is 

extract.   

Na2CO3 extract + 

excess of 

CH3COOH + CaCl2 

soln. White ppts 

formed. + dil. 

H2SO4 . ppts. 

Dissolves. Warm. + 

few drops of 

KMNO4 . Color of 

KMNO4 discharges.   

C2O4 - - 

Sample+ sand+ Conc. H2SO4. Heat. 

Bring glass rod moistened with H2O near 

mouth of TT. Waxy white deposits of 

H2SiO3.  Fluorides present. 

Borates 

BO3 
--- 

Sample + Conc. 

H2SO4 + ½ ml 

of Ethanol or 

methanol + stir 

+ ignite.  

Green edges 

flame develops. 

If mouth of TT is 

burned in flame, 

green edged 

flame is 

produced. 

PO4 
---
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Original solution +dil. HCl. If ppt. Filter. Keep filtrate for 2
nd

 Group.   Filtrate + pass H2S gas in little portion of hot filtrate. If ppts. Pass H2S in whole soln. 

                    Black /Brown- PbS, CuS, HgS, Bi2S, SnS.  

                     Yellow – CdS, As2S3, SnS2      Orange- Sb2S3   

              ppts+ Yellow (NH4)2S    

 

 

 

 

 

 

 

 

 

 

 

 

 

                     

                     

                     

                     

                     

                     

                     

                    

PPT. 

1
st
 Grp. Pb++, Ag+, Hg++ 

1. Filtrate+ K2CrO4 + 

CH3COOH. Yellow ppts. 

2. Filtrate + KI sol. 

Yellow ppts. 

3. Cool the filtrate under 

tap water. Needle shaped 

crystals separate.  

Evaporate ppt. with aqua 

regia (3HCl + 1HNO3) to 

dryness in porcelain dish.  

Residue + Hot H2O. 

Divide in 3 parts 

1. SnCl2 + test soln. 

white ppt. 

2. Test soln. + Cu 

turnings. Grey deposits 

on turnings.  

 

Divide the filtrate in 2 

parts 

1. First part + dil HNO3. 

White ppts. 

2. 2nd part+ CH3COOH+ 

K2CrO4. Brick red ppts.  

 

If White ppts. Boil with H2O, Filter 

Filtrate (Hot), 

Divide in 3 Parts 

Pb++ 

Residue + NH4OH. 

Shake. Filter. Take 

ppt. 

 

filtrate. 

Hg++ 

Ag++ 

PPT

. 

Filter 

Ppts. IIA group. (Pb, Hg, Cu, Cd, Bi). Boil ppt. 

with 50% HNO3. Filter. 

Filtrate for IIB group. 

(Sn, Sb, As) 

PPT 

Evaporate ppt. with aqua 

regia (3HCl + 1HNO3) to 

dryness in porcelain dish.  

Residue + Hot H2O. 

Divide in 2 parts 

1. 1st part + SnCl2 . 

White ppts.  

2. 2
nd

 part + Cu 

turnings. Grey deposits 

on turnings. 

 Hg+++ 

Filtrate 

Small portion of filtrate 

+ H2SO4+ C2H5OH.If 

white ppt. take whole  

soln (filtrate). Boil for 

long period. Filter. 

White ppt.+ sat. soln. of Amm. 

Acetate + CH3COOH+ K2CrO4.. 

Yellow ppt.  

 

ppts Pb+

+ 

Filtrate 

If White ppt. 

Dissolve the ppts. In least qty. of Conc. 

HCl. Divide in 2 parts 

1. 1st part + excess of H2O. White ppts. 

2.  2nd part + (SnCl2+ NaOH) soln. Black 

Brown ppts. 

NO3
--of Bi, Cu, Cd. 

Filtrate + NH4OH. 

Shake  

Bi 

If soln. color turns 

blue + CH3COOH + 

pot. Ferrocyanide. 

Chocolate ppts.  

 

If soln. does not turns blue. 

Cu++ absent. 

Pass H2S gas into colorless. soln 

after diluting with H2O. Yellow 

ppts. Cd++   

Cu++ 

 
If soln. is blue, may 

be Cd++  + conc. 

Conc. HCl + pass 

H2S. Filter.  

Filtrate, dil. With H2O. pass H2S. yellow ppts. Cd Black ppts. Cu confirmed 
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 Filtrate for IIB (Sb, Sn, As)                                                                     III Group(Al
+++

, Fe
+++

, Cr
+++

)  

                                                                           Filtrate from 2
nd

 group may contain basic radicles of III, IV, V, VI grp. 

           Boil off H2S. Boil with 1ml HNO3 + NH4Cl + NH4OH (in excess) + Filter.  

         

  

 

 

    

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dil. HCl 

If milky ppts. IIB absent 

If yellowish brown ppts. Filter 

ppt Filtrate 

Boil with conc. 

HCl.  

Ppts. + conc. 

HNO3. + Amm. 

Molybdate 

Yellow ppts. 

As+++ 

Sn+++ (ous, ic), Sb+++  

Boil with iron nails. 

Filter 

Black ppt 

Collect inside walls 

of TT  

Sb+++ 

Add HgCl2. White/ 

grey ppts.  

Sn++ 

1st Method 

Filtrate 

 

2nd Method 

Filtrate + NH4OH (Alk.)+ Oxalic acid (4-5g). Boil. Pass H2S. Filter. 

Orange residue + HCl (least qty). 

Disslove. Dilute with H2O. White 

ppts or turbidity. Sb+++  

Filtrate + NH4OH. Pass H2S. Dirty Yellow 

ppts. Sn+++  

Filtrate for IV grp Ppts. + 2ml H2O2 or excess Bromine 

water. + Boil with NaOH. 

ppts 

Filter 

 

Brown ppts. Of 

Fe(OH)3. + fil. HCl or 

dil. HNO3. Dissolve. 

Divide in 2 parts. 

 

1. 1st part + pot. 

Ferrocyanide. 

Prussian blue ppts. 

2.  2nd part + pot. 

Suphocyanide. Blood 

red color. 

Fe+++ 

Residue Filtrate 

If Yellow. Divide in 2 

parts. 

1st part + CH3COOH+ 

(CH3COO)Pb. Yellow 

ppts. 

 

2nd part + AgNO3 . Red 

ppts.  

Cr+++ confirmed 

 

If not yellow ppts. 

Filtrate + NH4Cl+ Boil. 

White gelatinous ppts. 

Al+++ 



NISHA SHARMA, READER, UNIVERSITY INSTITUTE OF PHARMACY, C.S.J.M. UNIVERSITY, KALYANPUR, KANPUR Page 4 
 

Filtrate from III group (may contain IV, V, VI gp. radicles) for detection of   

                       IV group (Ni++, Co++, Zn++, Mn++) 

Pass H2S gas to little portion of filtrate. If ppt. warm filtrate.  

Pass H2S to whole filtrate for 1min. 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

ppt. Filtrate for V gp may contain VI gp. + Dil. HCl  

Filter  

Black ppts. (NiS, 

CoS) 

Ppt. + aqua regia. 

Evaporate to dryness. 

Dissolve in hot water. 

Divide in 3 parts 

1.1st part + NH4OH+ 

dimethyl glyoxime, 

Red ppts. Ni++. 

2. 2nd part + 

CH3COOH+ KNO2---

- yellow ppts.  

3. 3rd part + solid 

NaHCO3 + Br2 water. 

Apple green color. 

Co++ confirmed. 

Changing to black on 

heating.  

 

ppt. 

 Filtrate 

Filtrate May be 

Zn++.  

Pass H2S. Grey 

white ppt.  

Zn++ 

confirmed. 

MnCl2 or ZnCl2. Boil off H2S + 

excess NaOH + filter. 

Residue.  

White             

Brown 

Residue + conc. 

HNO3. Ppts. 

Dissolves. + PbO2  

Boil for 2-3 min. 

Dil. With H2O. 

Pink or violet 

color 

Mn++  

Conc. Filtrate to 1/3rd of its vol. remove H2S + NH4Cl+ NH4OH+ 

(NH4)2CO3. Filter.   

Filtrate  VI gp. White ppts. Ba, Ca, Sr CO3 . Dissolve ppts. in CH3COOH (least). Small portion + 

K2CrO4 soln. If yellow ppts. Heat whole soln. with excess K2CrO4, so that Ba  pts. 

Completely. If no ppts. After addition of K2CrO4. Do not add K2CrO4 sol. Proceed 

as follows. 

Residue. 

Yellow ppt. 

Ba++ 

confirmed 

Flame test: 

ppts. In flame. 

Pale green 

flame.  

Filtrate, Sr, Ca 

 + (NH4)2SO4, boil. filter 

if white ppts. 

SrSO4. Sr++ 

confirmed 

flame test on 

ppts.  

crimson red flame 

+ (NH4)2C2O4 

soln. White 

ppts. 

Ca++ (CaO2O4) 

Flame test: 

Brick red flame 

residue filtrate 

Boil with (NH4)2C2O4.  

 

Filtrate. + NH4OH 

+ Na2HPO4. Shake. 

Scratch the side of 

TT with glass rod.  

White crystalline 

ppts.  

Mg++ confirmed 

Reject 

the ppts. 
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Other radicals 

 

 NH4 Na+ 
K+ 

1. Sample + 2ml NaOH. Heat. 

White color fumes evolves on 

bringing glass rod dipped in conc. 

HCl in contact with coming gas 

over the TT. 

2. Sample soln. + Nesseler’s 

reagent. Brown ppts. Or color. 

NH4
+
 confirmed 

Neseler reagent:  

KI in HgCl2 soln. Red ppt. 

(K2HgI4) formed. Shake with 

NaOH. 

Flame test 

Sample  

 

Golden yellow 

flame 

Flame test 

Sample  

 

Violet flame 


