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NO-
3 d

HNO

ISO

 Individual Tests B

HCl BaCl2 : a

HNO3 HCl BaCl2

HNO3 : b

BaCl2 1

HCI

IIN 2

HNO .3
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14.5

NH4
+

NaOH NH4
+ O

HCl Pb2+ I

H2S HCI AS3+ , Cu2+ II

NHCI

NH4OH

Al3+ , Fe3+ III

NH4OH NH4Cl(s)

H2S g

Zn2+ , CO2+

Ni2+ , Mn2+
IV

NH4OH NH4Cl

(NH4)2 CO3

Ca2+ , Sr2+ Be2+ V

NH4H2PO4 Mg2+ VI

23

1101
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HCl Precautions

HCI ICI a

2 3

b

1

2

3

4

5

Cation Analysis 14.4.1

NH4
+ 1

NaOH:(NH4
+)
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(Pb2+)1- b

HCI HCl

(Pb2+)

1 HCI

KI K1 1

K Cro 2

AS3+ , Cu2+ II C

Cut

II 1

H2S 2 3 2

HNO3 CuS Cu2+

1
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 2

AS3+

H2S

HCI

HNO3

Fe3+ III d

Fe3+ Fe2+ HNO3

NH4CI
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Fe3+

III NH4OH

HCI Fe(OH)3 Fe3+

K4[Fe(CN)6] 1

KCNS 2

IV e

H2S

Zn2+

Mn2+

Ni2+

Fes 1

H2S 2
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C02+

KNO2 CH3COOH NH4OH NH4CI

Co2+

NH3 HCI: HNO3 3 1 H2S

Co2+ NH4SCN

Zn2+

H2S HCI ZnS

NaO11 NaOH 1

HCI ZnS 2

Mn2+

1101 Mns

Mn OH 2 NaOH
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Ni2+

ONH INC NiS

Ca2+ion V b

NH4OH NH4CI

 (NH4)2 CO3
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14.6

Acid Radicals  14.6.1

1 1

S2

(NO-2

CO

ImL

H2SO4

2 3

1

S2-

S2-

S2-

ImL

H2SO4

1

2

S2- 11

Iml 2ml
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NO2-

NO 2-

NO2-

H2SO4 Iml

KI

3

NO3
- I- Br Cl- 2

 

CI- Cl- A

2 3

1 1

H2SO4 3 1

 3 4

N a O H i i

CI- iii

NaOH

C l -

CI-
 

5ml i 2

HNO3

Iml AgNO3

ii

2 3
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Br-

B r -

B r -

Br- B

2 3 H2SO4

2ml AgNO3 i
HNO3

CCI4 2mL ii
3ml 2ml 1

I - I-

23 H2SO4

2ml AgNO3 i

AgNO3 HNO

ImL

I-

I-

2 3 ii

2mL 1 CCl4 2ml

3-4ml
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NO3
-

Ring

NO3 D

2 3 H2SO4

2 im1

2ml

H2SO

3 iii

HCI

 Na2CO3

BaCl2 HCI

B

INO NaaCO3
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 Basic Radicals 14.5.2

NH4+ 1 i

 NH4+ 2 3

Na011

-

 NH4
+ 1

Pb2+ II I 2 ii

Pb2+ II

HCI 2 3

5-6ml

Pb2+ II P b l 2

-

a

Iml

Pb2+ H PbCrO4 b

K2CrO4
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Cu2+ II II 3 iii

Cu2+ 2ml

HCI

Cu2+ H2S

INO3 1 2

Cu2+ 2mL 1

ImL

Fe3+ III III 4 iv

 Fe3+ 2mL

NH4CI

NH4OH

Fe3+

Fe3+ I m L 1

Fe3+ ImL ii

11 Mn2+ II Zn2+ 11 IV : 5 v

Ni2+
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2 3

NHOH

1145 2 1

Zn2+

 

Zn2+ II A

Zn2+

HCl ImL

2 3ml

Zn2+

NaOH

NaOH

I I

Zn2+

ImL

 I I  

Mn2+

Mn2+ II B

Mn2+

1101 100

2 3101

Mn2+  NaOH
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Ni2+ Ni N12 II C

HNO3 1 2

2 3

 Ni2+ ImL NH4OH

II V 6 vi

Ca2+ II 2ml

NA4OH NH4CI

2ml

NH4CO

ImL

Ca2+ II 2ml
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Pb2+ NH4+

Ca2+ Zn2+

1

1

NH4+  ii

NO2
- S2 CO3

2- a

2

H2SO4 2ml

NO3
- 3

H2SO4

NO3
- H2SO4

Ring) 

NO3- 4

2m

FeSO 2ml

11280
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I b

5

2 3

HC1 34

 

H2S 6

11

I11

2ml 7

N H 4 C I

NH4OH

H2S 1I1 8

v 211 9
NH4CI

NH4OH
2ml

NH4 4CO3

Ca2+

10
2ml

Ca2+ NH4 2 2 11
CO3

NO3
-

Ca2+
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1

2

3

4

5

6

H2S 7

NH4CI v 8

14.7

i

ii

iii

14.8

1

" 2

Ba(OH)2 3
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4

5

CCI4 12 Br2 6

NO Br 7

TINO 8

9

10

11

 H230 NO -12

111 v 13

14.9

1

2

3

(NH4)2 CO3 (c) b FeSO4 a 4

-5
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P62 i

Ca2+, Pb2+, SO² ii

IIIVIV PO4
2- iii

VI 11 S2- iv

6

7

8

14.10

1

2

3

4

 H2SO4 5

CC14 12 Br2 6
Br 7

NO2 NO3 H2SO4

S H2S HNO3 8
9

H2SO4 FeS 10
NH4)CO3 NH4OH NH4CI V -11

12
CaC204 Ca2 (NH4)2C2O4 13

HCI 11 HCl
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15  

1

ii

 b a

15.1

-C=C- >C=>C

1

%1 11

i

Baeyer'sTest ii

144



1

2

ImL Snil

3

Functional Group 15.1.1

CH3-CH2-CH2-COOH

COOH CH3-CH2-CH2

COOH CH3-CH2-CH2-COOH

>C=O CH0 COOH
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A

1

ii

CO2

iii

B

i

Resocrinol

Catechol

2 3 ii
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C

>C=O

2,4 DNP 4 2 1

ii

2 , 4 DNP 2, 4-DNP i

ii

15
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A

1

Cu0 u

MirrorSilver

B

m .1

.2
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15.2

2 1

2.4DNP

%10

15.3

1

0.2g CCl4 a

CCI4

KMnO4

KMnO4

0.5 0.5g b

KMnO4 Im
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2

5 0 m g a

1-2mL

b

c

5 0 m g

30 2 3

H2SO4 ImL

2 -3ml i i

NaOH iii

1

2

3

4
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3

-COOH

-COOH

a

-COOH

-COOH

0.2g b

-COOH

-COOH

c

0 . 2 g

H2SO4

4

>CH -CO

>C=O

5 Im L a

2,4DNP

>C=O, -CHO 2011 0.5g b

-CHO Cu2O B A c

0.2g

5
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-CHO AgNO3 1 d

NaOH

5 0.12

( < C = O ) ImL 0.58 e

NaOH

( < C = O ) m 0.1 0.1g f

NaOH Iml

1

2

3

1

B A

B ?
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B A

1

2

3

i

NaOH ii

5% NaHCO3 iii

HCl iv

4
ImL a i

NaOH

A 0.5mL
5  

B b

ImL ii
B A 0.5ml

NaOH

1.50 0.5ml B1 a iii

NaOH

A b

B A
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2

D C

:

B A

1

2

3

i

NaOH ii

%5 NaHCO3 iii

HCl vi

4

5

i

C a

 D b

ii

NaHCO, a

C 3mL 10% 

 D b

_____________  
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15.4

-1

2

a

b

3

4

5

6

7

8

9

10

15.5

1

p m no 2-

-3

-4

-5
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-15.6

1

2

i

ii

ii

m (iv

x

x

m

a

b

c

d

i

ii
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5

Ag20 6

7

8

42 9

10
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100 5ml .1

100 4mL CCl4 .2

100mL 1g .3

1g

2ml .4

4mL 100 2,4 DNP 2 (2,4 DP 4'2 .5

100mL 30g .6

 100mL p-rosaniline hydro chloride 0.1g .7

3mL 500ml 35g a .8

500 61 8 173g B b

ii 13 A i

B A

2mL .9

10%

18 M .10

12M .11
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16M .12

11M .13

500mL 111mL 12M .14

HCI 333.3mL 4M .15

 200 mL 4M .16

182mL 2M .17

15M .18

266.6mL 4M .19

214g 4M .20

192g 2M .21

231g 3M .22

132g 1M .23

71g 0.5M .24

80mL 120mL 88g:0.5M .25

240g

48.8g 0.2M .26

: .27

43.8g 0.2M .28

124.75g 0.5M .29

43.8g 0.15M .30

10g :1% .31

20mL 135g :0.5M .32

10mL 138.5g:0.5M .33
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20 12.7g:0.05M .34

.35

10g .36

10 ..37

  500mL 37.9g:0.1M .38

1g .39

27.2g 10.1M .40

100mL 16g 23g .41

24 NaOH 150

38.8g:0.2M .42

29.4 g .0.1M .43

33.2g 0.2M 44

19.4 g 0.2M .45

6.32 g 0.2M .46

42.2g 0.1M .47

65.8g:0.2M .48

125mL 125mL 0.25g:0.1% .49

160g 4M .50

17g 0.1M .51

100mL 1g .52
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35.8g 0.1M .53

100mL 1g 0.03M .54

64.64g 0.16M .55

200mL 13g 0.5M .56

H2S 200 : .57

108
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.1

. .2

. .3

.1

.2

.3

I

II.

0.2 NaOH 250 .1

0.2 HCl 500 .2

0.2 100  Na2CO3 .3
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 Na2CO3  0.1 HCl 250 .4

NaOH 0.2 1000 H2SO4 .5

. 4 2 NaOH H2SO4 m0.1 500 .6

 H2SO40.1 250 - Na2CO3 .7

.   Na2CO3  0.1 100 H2SO4 .8

. 250    KMnO4  0.02m .9

0.1 100 KMnO4 10.

4 500 0.02 .11

.

0.1 250 KMnO4 12.

III

b.

- III.

a

H2SO4 2M .1

1M HCl .ii

5M HNO3 .iii
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pH pH b

.i

.ii

.iii

.iv

c

0.1 250 d

tempt e

vs Solubility

.iv

V.
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