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

  1bs cª‡kœi DËi   
(NH3)

NH3

78%

N2



N2 H2 1 : 3 200−250 

atm 450− 550C (Fe)

(NH3)

(NH3)

(CH3COOH)  5−6% 

H+ 

 CH3COOH + H2O  CH3COO
−
 + H+ 

 H+ 

(HCl)

(HCl)

(NaHCO3)

(HCl)

(NaHCO3) (HCl) 

(NaCl) (H2O) (CO2)

(NaHCO3) (HCl)

NaHCO3 + HCl ⎯→ NaCl + H2O + CO2 

 




  2bs cª‡kœi DËi   
Ca(OCl)Cl  

(Ca)

pH 

COO− 

hydrophobic

hydrophilic

hydrophilic

(C17H35COONa)



(CH3COOH) 6−10% 

H
+
 pH 

7 

 CH3COOH + H2O M CH3COO− + H
+
 

 


 (i) 2CH4 
1500C⎯⎯⎯→ ‘X’ + H2; 

 (ii) ‘X’ + HCl ⎯⎯→ ‘Y’; 

 (iii) nY ⎯⎯⎯⎯→‘Z’  

‘X’

‘Z’

  3bs cª‡kœi DËi  



12

12 
1

12

(i) X (CH  CH)  2%

HgSO4) 20%

CH  CH(g) + H2O (l) HgSO4⎯⎯⎯→ H2SO4
 CH3 −CHO(l) 

 (K2Cr2O7 H2SO4) 

CH3 − CHO(l) + [O] K2Cr2O7⎯⎯⎯→ S2SO4
 CH3

 − COOH (l) 

  (

X

Z (iii)  (iii) Z





COD 

−

 4bs cª‡kœi DËi  

COD Chemical Oxygen Demand

pH

 pH

pH

pH

NaHCO3

2NaHCO3 ——→ Na2CO3            + CO2 + H2O 
       



HCl [Cl]

2Ca(OCl)Cl + H2O + CO2 → CaCO3 + CaCl2 + 2HOCl 

                          HOCl → HCl + [O] 

                 2HCl + [O] → H2O + 2[Cl] 
 



(i) (ii) 

pH

−

  5bs cª‡kœi mgvavb   

 pH 5.5



(ii) 



−

         C6H5OH     +       

H2SO4

→ C6H5SO3H + 

H2O

 

 

 

           

C6H5OSO3H   +    

N2OH

→ C6H5OSO3N

a + H2O

 

 

 

(ii) 

−





IUPAC

  6bs cª‡kœi DËi   

IUPAC 2011

(Cr),

(Hg) (Cd), (Pb)



 i.

ii. 

iii.

iv.

v.



2M + CO2 ⎯→ N + H2O  

M

N

  7bs cª‡kœi DËi   

Ca(OCl)

pH

(CaO)

pH

M (NH3)



M

 

N (NaHCO3)

2NaHCO3 ⎯→ Na2CO3 + CO2 + H2O 
 

(HCl)

(NaHCO3)



pH 



  8bs cª‡kœi DËi   
6.5 pH 

pH 4.5 

(Pb), (Cd), (Hg) (Cr)





IUPAC 

  9bs cª‡kœi DËi   
IUPAC 

pH 

(NaHCO3) (CaCO3) 

60C CO2 

CaCO3 ⎯→  CaO + CO2 

  

 CO2 + NH3 + H2O ⎯→ NH4HCO3 

   

NH4HCO3, NaCl NaHCO3 NH4Cl 

NH4HCO3 + NaCl ⎯→ NaHCO3 + NH4Cl 

  



NaHCO3 CO2 CaCO3 

NaHCO3 NaHCO3 

Na2CO3, CO2 H2O CO2 

NaHCO3 ⎯→  Na2CO3 + CO2(g) + H2O. 

 

CO2 

C6H12O6 + 6O2 ⎯→ 6CO2 + 6H2O + 



A B C D 

NaCl NaOH NaHCO3 Na2CO3 

C D 

A 



  10bs cª‡kœi DËi   
Na2CO3 

 

CH2 − OCO − R  
| 

 
| 

CH2 − OCO − R 
 

CH − OCO − R + NaOH → 3R − C − ONa + CH − OH 
 

O 

‖
CH2 − OH 

| 

CH2 − OH

 

C 

2 NaHCO3 (C) ⎯→ Na2CO3 (D) + CO2 + H2O 
 

NaOH Na+ OH− 

A NaCl A

(NaOH) B B 

NaCl- Na+, H+, Cl− OH− Na+ 

H+ Cl− OH− 

4OH− − 4e− ⎯→ 2H2O + O2  
 Cl− − e− ⎯→ Cl 

 Cl + Cl ⎯→ Cl2 

H+ + e− ⎯→ H 
H + H ⎯→ H2  

Na+ + e− ⎯→ Na 

Hg + Na ⎯→ Na − Hg 
Na − Hg + H2O ⎯→ NaOH + H2 + Hg 



 


  11bs cª‡kœi DËi   

(NaHCO3)

2NaHCO3 ⎯→ Na2CO3 + CO2(g) + H2O 

(600C) 

CaCO3 ⎯→ CaO + CO2(g) 

         



 CO2 + NH3 + H2O ⎯→ NH4HCO3 + NH4Cl 

 

 NH4HCO3 + NaCl ⎯→ NaHCO3  + NH4Cl 

 

 


  12bs cª‡kœi DËi   

NH       +         4 

5−6% 

Na2CO3 

NaHCO3 

Na2CO3, CO2 



2NaHCO3 ⎯→ Na2CO3 + CO2 + H2O 

CO2 CO2 

CO2 

H2CO3 NaOH 

H2CO3 H2O CO2 

NaHCO3 + H − OH → NaOH + H2CO3  

 H2CO3 → H2O + CO2 
 CO2 

CO2 

H2O + CO2 → H2CO3  

 CO2 −

 H2CO3 → H2O + CO2 

 

CO2 

 


Surf Excel 

500gm 



  13bs cª‡kœi DËi   
5−6% 

CH3-CH2OH [O]⎯⎯→ CH3CHO + H2O 

CH3-CHO [O]⎯⎯→ CH3COOH + H2O 

 

60C 2% 

20% 

HgSO4 H2SO4 

HC  CH 20% H2SO4⎯⎯⎯⎯⎯⎯→ 2% HgSO4 60C CH3CHO + H2O 

 60C 

CH3 − CHO Mn2+  60C⎯⎯⎯⎯→  CH3COOH 

CO2(g) + H2O(l) ⎯→ H2CO3(aq) 

 

5−6% 

CH3 -COOH + H2O  CH3COO− + H+ 



 

H+ 

 


 

2.50

  14bs cª‡kœi DËi   

[Ag (NH3)2]+

NaHCO3

= 23  1 + 1  1 + 12  1 + (163) 

  = 23 + 1 + 12 + 48 
  = 84 

 1 mole = 84 gm



1 1 1

1 NaHCO3 84

 2.50 842.50

210  

(600°C)

CaCO3(s) ⎯⎯→  CaO(s)    +     CO2(s) 
  

CO2 + NH3 + H2O ⎯⎯→ NH4HCO3 

NH4HCO3 + NaCl ⎯→ NaHCO3 + NH4Cl





  15bs cª‡kœi DËi   
Ca(OCl)Cl

40C Ca(OH)2 Cl2 

Ca(OH)2(s) + Cl2(g) → Ca(OCl)Cl(s) + H2O(l) 

HCl 

 Ca(OCl)Cl + H2O + CO2 → CaCO3 + CaCl2 + 2HClO 

 2HClO → HCl + [O] 

 2HCl + [O] → H2O + Cl2 

CO2 

Cl2 

CO2 



 



A B A 

B 0.1% 

A 

  16bs cª‡kœi DËi   

NH3

N2 H2 1 3 

200−250 atm 450C − 550C 

NH3 

N2(g) + 3H2 (g) 
Fe

 200 − 250 atm
450 − 550C

 2NH3(g); H =  − 92kJ 

A 

K2Cr2O7 

CH3CH2OH [O] ⎯⎯→ CH3CHO + H2O 

 CH3 - CHO [O] ⎯⎯→ CH3COOH + H2O  

HC  CH 20% H2SO4⎯⎯⎯⎯⎯⎯→ 2% HgSO4 60C CH3CHO + H2O 

 CH3 − CHO Mn2+ 60C⎯⎯⎯⎯⎯→ CH3COOH 



A B 

− COONa 

5−6% 

0.1% 

0.1% 

5−6% 

5% 

0.1% 

0.1% 

0.1%

0.1% 





  17bs cª‡kœi DËi   

Ca Mg 

 



2011 



  18bs cª‡kœi DËi   
2011 

(H+) H+ CH3COOH 

CH3 − COOH + H2O  CH3COO− + H+ 

NaOH NaCl 

(NaOH) 

pH 

 





  19bs cª‡kœi DËi   
CH2−OH

|

CH − OH

|

CH2−OH

 

NH3

(NH4Cl) (CaO) 

[Ca(OH)2] (NH3) 

 2NH4Cl(s) + CaO(s) → 2NH3(g) + CaCl2(s) + H2O(g) 

 2NH4Cl(s) + Ca(OH)2(s) → 2NH3(g) + CaCl2(s) + 2H2O(g) 



CH3 − (CH2)10 − CH2 − OH + H2SO4 → CH3−(CH2)10 −CH2−O−SO3H + H2O 

CH3 − (CH2)10 − CH2 − O−SO3H + NaOH → CH3−(CH2)10−CH2−O−SOaNa + H2O 

Ca(OCl)Cl

HCl

Ca(OCl)Cl + H2O → CaCO3 + CaCl2 + 2HClO 

 2HClO → HCl + [O] 

 2HCl + [O] → H2O + 2[Cl] 

 

 



i. NH4HCO3 + NaCl →? + NH4Cl 

ii. CH3 − CHO Mn2+  60C⎯⎯⎯⎯→ ? 

iii.2NaHCO3  ⎯⎯→? + CO2(g) + H2O 

iv. CaCO3 ⎯→? + CO2 



  20bs cª‡kœi DËi   
CaO 

i)  NH4HCO3 + NaCl → NaHCO3 + NH4Cl 

 ii) CH3 − CHO Mn2+  60C⎯⎯⎯⎯→  CH3COOH 

 iii) 2NaHCO3  ⎯⎯→ Na2CO3 + CO2 + H2O 

 iv) CaCO3 → CaO + CO2 

NaHCO3 NaHCO3 

HCl NaHCO3 

CH3COOH  5−10% 

Na2CO3  

CaO  pH 





  21bs cª‡kœi DËi   

Ca(OH)2-

(NaHCO3) 

HCl NaHCO3 

NaHCO3 + HCl ⎯→ NaCl + H2O + CO2 

(NH4)2SO4 

NH3 CO2 NH3 

NH4OH NH4
+ OH− 

NH4
+ 



NH2 − CO − NH2 + H2O + → NH3 + CO2 

 NH3 + H2O  NH4OH 

 NH4HO + H2O  NH4
+ + OH− + H2O 

 (NH4)2SO4 

(NH4)2SO4 + H2O →(NH4)2O + H2SO4 

  

(NH4)2SO4 

pH 

(NH4)2SO4

CaO 

(CaCO3) 

pH 

pH 

CaCO3 + 2H+ → Ca2+ + CO2 + H2O 

 (CaO) 

(CaO) 

pH 

CaO + 2H+ ⎯→ Ca2+ + H2O 



CaCO3, (NH4)2SO4, CaO, (NH2)2C = O 

pH 



pH 

  22bs cª‡kœi DËi   

pH 

pH pH  

pH 

CaCO3 : 

CO2 

pH

  CaCO3 + 2H+ → Ca2+ + CO2 + H2O

(NH4)2SO4 : 

(NH4)2SO4 pH

CaO : pH CaO 

 

(NH4)2SO4,

(NH2)2C = O,

(NH4)2SO4



(N2)



  23bs cª‡kœi DËi   
40

(Pb), (Hg)

(Cd)



pH 



(a) CH3 − (CH2)9 − CH = CH2 + ⎯→ M 
H2SO4⎯⎯→ N 

NaOH
⎯⎯→ O 

(b) C17H35COOH + NaOH ⎯→ P 

(a)

O

P

  24bs cª‡kœi DËi   



(a) 

CH3−(CH2)9−CH = CH2 + →CH3−(CH2)9− CH
 |   

  
CH3

 ⎯  

(M) 

 CH3−(CH2)9− CH
 |   

  
CH3

 ⎯ +H2SO4 → CH3 − (CH2)9 − 

 (M) 

 CH
 |   

  
CH3

  ⎯ −SO3H + H2O 

 (N) 

 CH3−(CH2)9− CH
 |   

  
CH3

 ⎯ −SO3H + NaOH → CH3 − (CH2)9  − CH
 |   

  
CH3

 

⎯ −SO3Na + H2O 

  (O) 

O P



P 

Q 



P Q

P Q

  25bs cª‡kœi DËi   

P Q

Ca(OH)2

−CH3 + 3Cl ⎯→ −CCl3 + 3HCl 

 −CCl3 + 2H2O Ca(OH)2⎯⎯→
Fe

 −COOH + 3HCl 

  

−COOH + NaHCO3 ⎯→ −COONa + H2O + CO2 



pH

45 01%



  26bs cª‡kœi DËi   

‘⎯CHO’





  ⎯→ A(g) 

  A(g) + NH3 + H2O ⎯→ B

  B +  ⎯→ C + 

C 

A NH3 



  27bs cª‡kœi DËi   

Na2CO3

−

(C) 

(600C) 

(A)

CaCO3(s) ⎯→ CaO(s) + CO2(g) 
 (A) 

 

(B)

(A) CO2(g) + NH3 + H2O ⎯→ NH4HCO3 (B) 
  

(B) 

(C) 

(B) NH4HCO3 + NaCl ⎯→ NaHCO3(C) + NH4Cl 

  

A NH3 

46% 

130C−150C 

(A) CO2 + 2NH3 ⎯→ (NH2)2 C = O + H2O 
 

NH       +         4 OH− 



NH       +         4 

(NH2)2C = O + H2O ⎯⎯⎯⎯→ 2NH3 + CO2 

NH3(l) + H2O(l)  NH4OH(aq) 

 NH4OH(aq) + H2O(l) NH       +         4(aq) + OH−(aq) + H2O(l) 

 



  28bs cª‡kœi DËi   

 CH2 = CHCl  

NH4Cl, KCl 

HCl 

HCl 

(NaHCO3) 

HCl-



NaHCO3 HCl NaCl H2O 

HCl 

NaHCO3 + HCl ⎯→ NaCl + H2O + CO2 

 HCl 

(NaHCO3) 

HCl 

HCl 

 HCl

3HCl + Al(OH)3 ⎯→ AlCl3 + 3H2O 

 2HCl + Mg(OH)2 ⎯→ MgCl2 + 2H2O 
 



  29bs cª‡kœi DËi   
(CH3COOH) 5–6% 

(NaHCO3



2NaHCO3 ⎯→ Na2CO3 + CO2(g) + H2O 
  

CH3−(CH2)10−CH2−OH + H2SO4 ⎯→ CH3−(CH2)10 −CH2−O−SO3H + H2O 
  

CH3−(CH2)10−CH2−O–SO3H + NaOH ⎯→ CH3−(CH2)10−CH2−O−SO3Na + H2O 
 



 
X(g) 

Ni 400-500°C 

O2 iP



X

Y

Y

  30bs cª‡kœi DËi   

2ZnO + C ⎯→ 2Zn + CO2 

Zn Zn 

Y H2SO4 X SO3

SO2 + O2 ⎯→ SO3(g) 
                          X 

 SO3 + H2O ⎯→ H2SO4 

Y 

SO3 H2SO4 

SO3 

SO3 H2SO4 

X SO3 Y 

H2SO4 

Y H2SO4 



H2SO4 : H2SO4 H2SO4 

H2SO4 - HBr, HI 

H2SO4 

2KI(s) + H2SO4(aq) = K2SO4(aq) + 2HI(g)

2HI(g) + H2SO4(aq) = 2H2O(l) + SO2(g) + I2(s) 

 H2SO4 : H2SO4 

H2SO4 

C2H5OH(l) + H2SO4(aq) = 

C2H4(g) + H2SO4.H2O(aq) 



 i) CaCl2(aq) + X(aq) → Ca(OH)2 + NaCl 

 ii) FeCl3(aq) + NaOH(aq) → Y + NaCl 

‘X’

X Y

  31bs cª‡kœi DËi   

120−150

Al 5% Al

(i)

CaCl2(aq) + NaOH(aq) ⎯→ Ca(OH)2 + NaCl 



                            X 

X NaOH NaOH

Na/K NaOH

KOH

CH2-OCOR         O            CH2-OH 
|          ‖              | 
CH-OCOR + NaOH ⎯→ 3R - C - ONa + CH - OH 

|                         | 

CH2- OCOR                                           CH2-OH 

 
 NaOH  

X NaOH(aq)  NaOH(aq)

(OH−) 

NaOH(aq) ⎯→ Na+ + OH−(aq) 

(OH¯) NaOH (aq)

ii)  [FeCl3 (aq) + NaOH (aq) → 

Fe(OH)3 (Y) + NaCl]; Y Fe(OH)3
Fe(OH)3 (OH¯)

Fe(OH)3 Fe(OH)3 → X

 A 1 26g H = 7.69%

 

A

A

  32bs cª‡kœi DËi   



CO2

(NaHCO3)

CO2

2NaHCO3 ⎯→ Na2CO3 + CO2(g) + H2O

CO2

C6H12O6 + 6O2 ⎯→ 6CO2(g) + 6H2O(l) +

CO2

H 7.69%

(C)

C (100−7.69) % 

  = 92.31%.

(H)
(C)

7.6

9

92.

31

CH
7.69

1
  

= 

7.69 

 

= 

7.6
9 

H C 7.69 : 

7.69 = 1 : 

1

7.69

 

 

A CH



A (CH)n

1 mole = 26 gm

 26

(CH)n = 26

(12+1)n = 26

13n = 26

n = 
26

13
  

   n = 2  
(CH)2 = C2H2

A C2H2 CH ≡ 

CH

(6−10%) 

H+

60°C 2%

(HgSO4) 20%

HgSO4 H2SO4

HC ≡ CH + H2O 
20% H2SO4

2% HgSO4 60°C⎯⎯⎯⎯⎯⎯⎯→ CH3CHO 

 60°C

CH3−CHO Mn2+ 60°C ⎯⎯⎯⎯→ CH3 COOH 
 





(C17H35COOH)  
 

  33bs cª‡kœi DËi   

(NaOH)

(KOH)

CH2-OCO-R 

 
CH-OCO-R + 

 
CH2-OCO-R 
  

NaOH 

               O 

               ‖ 

⎯→3R-C-ONa + 
             

CH2OH 

 

CHOH 

 

CH2OH 
  

R = CnH2n + 1 n = 12 - 18  

NaCl, NaOH,



NaOH

NaOH

C17H35 COOH + NaOH ⎯→ C17H35COONa + H2O

NaOH



− COONa 

2% HgSO4 

20% H2SO4 

  34bs cª‡kœi DËi   
− COONa 0.1%

60C 2% HgSO4 20% H2SO4 

HgSO4 H2SO4 



HC  CH 20% H2SO4⎯⎯⎯⎯⎯⎯→ 2% HgSO4 60C CH3CHO + H2O 

Ca Mg 

2RCOONa + CaCl2 ⎯→ (RCOO)2 + 2NaCl 

  

Ca Mg 

CH3-(CH2)10-CH2-OH   + H2SO4 ⎯→ CH3-(CH2)10-CH2-O-
SO3H+H2O

 CH3-(CH2)10-CH2- O-SO3H     +    NaOH  ⎯→    CH3-(CH2)10-CH2-O-
SO3Na + H2O





  35bs cª‡kœi DËi   

CaC2 + H2O → CH  CH + Ca(OH)2 

 CaC2 

(HCHO) 40% 



DNA H2C−NH− 




