




2 C6H10O5 𝑛      +   nH2O                                    nC12H22O11 

starch maltose 

Diastase 

60oC 

C12H22O11      +   H2O                                    2C6H12O6 
Maltase 

C6H12O6                                    2CH3CH2OH   +    2CO2 
Zymase 

C12H22O11      +   H2O                                    C6H12O6   + C6H12O6 
Sucrase 

Glucose Fructose Sucrose 

C6H12O6                                    2CH3CH2OH   +    2CO2 
Zymase 
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

CH2OH

CHOH

CH2OH

+ 3RCOOH

CH2OCR

CHOCR

CH2OCR

+ 3H2O
O

O

O

Glycerol Glyceride 
Carboxylic  

acid 
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CH3 CH2 10COOH
H2COC CH2 10CH3

   HCOC CH2 10CH3

H2COC CH2 10CH3

O

O

O

CH3 CH2 16COOH

H2COC CH2 16CH3

   HCOC CH2 16CH3

H2COC CH2 16CH3

O

O

O

CH3 CH2 14COOH

H2COC CH2 14CH3

   HCOC CH2 14CH3

H2COC CH2 14CH3

O

O

O
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Glycerol 

CH2OCR

CHOCR

CH2OCR

O

O

O
+ 3NaOH aq  s 

CH2OH

CHOH

CH2OH

+ RCOO Na+ s  l 

H2COC CH2 10CH3

   HCOC CH2 10CH3

H2COC CH2 10CH3

O

O

O
+ 3NaOH aq  s 

CH2OH

CHOH

CH2OH

+ 3CH3 CH2 10COO Na+ s  l 
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Molar mass of the ester =   12 × 19 × 3 +  16 × 2 × 3 + [ 37 × 2 + 36] × 1

= 890g                                            

Number of moles
of ester used 

 =  
96.95

890
= 0.108933                                                    

1 mole of ester form 3 moles of soap.

0.108933 moles of ester form (
0.108933 × 3

1
)moles of soap               

                           = 0.326798 moles of soap

Molar mass of soap CH3 CH2 16COONa =  18 × 12 +  35 × 1 +  16 × 2 +  23 × 1           

= 306g         

Mass of soap formed =  306 × 0.326798                            

= 𝟏𝟎𝟎𝐠        

H2COC CH2 16CH3

   HCOC CH2 16CH3

H2COC CH2 16CH3

O

O

O
+ 3NaOH aq  s 

CH2OH

CHOH

CH2OH

+ 3CH3 CH2 16COO Na+ s  l 

2RCOONa aq  +    Mg2+ aq                                         RCOO 2Mg s +   Na+ aq   
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 CH3 CH2 16COONa 

 CH3 CH2 10COONa 

RCOO− aq  +   H2O aq                                       RCOOH aq +  O H aq   

2Al s  +   2O H aq     +     6H2O aq                        Al OH 4
− aq  +   3H2 g 

RCH2OSO3
−Na+orR SO3

−Na+

SO3
−Na+ aq 2R +    Mg2+ aq SO3    Mg aq R

2
+    2Na+ aq 

2RCH2OSO3
−Na+ aq   +     Mg2+ aq  RCH2OSO3 2Mg aq   +     2Na+ aq 
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12 − 18

+      RCH = CH2

RCHCH3
RCHCH3

SO3H

RCHCH3

SO3
−Na+

H+ conc.H2SO4

heat

RCH2CH2OH RCH = CH2
conc.H2SO4

180oC
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+      RX

R

AlCl3

CH3 CH2 10CH2OH CH3 CH2 10CH2OSO3H
conc.H2SO4

NaOH aq 

CH3 CH2 10CH2OSO3
−Na+
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- 

- 
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 H2C = CH2 

− CH2CH2 𝑛 −





− 

− 

− 

− 



- 

- 

𝑛H2C = CH2
O2 initiator

1500atm, 200oC
−CH2CH2 −

𝑛

𝑛H2C = CH2

 i   CH3CH2 3Al + TiCl 

/Aromatic hdrocarbon

 ii  dilute acid
−CH2CH2 −

𝑛



- 

- 



- 

- 

- 

- 

- 

- 

𝑛CH3CH = CH2

AlR3 + TiCl3 

100oC, 10 atm
−CHCH2 −

𝑛

CH3

HC = CH2
n

− HCCH2 −

di benzoyl peroxide initiaor

85 − 100oC

𝑛CH2 = CH
di benzoyl peroxide 

Heat
−CH2CH −

𝑛
ClCl
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- 

- 

- 

- 

- 

- 

 

- 

- 

- 

𝑛CH2 = CCH3
di benzoyl peroxide 

Heat
−CH2 C −

𝑛
CH3OOC

CH3

COOCH3

𝑛F2C = CF2
 NH4 2S2O8  𝑐𝑎𝑡. −CF2CF2 −

𝑛
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 

 

𝑛CH2 = CHCN
peroxide initiator 

−CH2CH −
𝑛

CN

𝑛CH2 = CCH = CH2
Zieglar catalyst 

2 − 𝑀𝑒𝑡ℎ𝑦𝑙𝑏𝑢𝑡𝑎 − 1,3 − 𝑑𝑖𝑒𝑛𝑒
𝑃𝑜𝑙𝑦 2 − 𝑀𝑒𝑡ℎ𝑦𝑙𝑏𝑢𝑡𝑎 − 1,3 − 𝑑𝑖𝑒𝑛𝑒 

−CH2C = CHCH2 −
𝑛

CH3CH3
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- 

- 

- 

- 

- 

- 

~CH2C = CHCH2CH2C = CHCH2~

CH3 CH3

~CH2C = CHCH2CH2C = CHCH2~

CH3 CH3

~CH2C = CHCH2CH2C = CHCH2~

CH3 CH3

S S

~CH2C = CHCH2CH2C = CHCH2~

CH3 CH3

Sulphur 
heat 

𝑁𝑎𝑡𝑢𝑟𝑎𝑙  

𝑟𝑢𝑏𝑏𝑒𝑟 

𝑉𝑢𝑙𝑐𝑎𝑛𝑖𝑠𝑒𝑑  

𝑟𝑢𝑏𝑏𝑒𝑟 

𝑛CH2 = CCH = CH2

Potassium persulphate  

initiator 

2 − 𝐶ℎ𝑙𝑜𝑟𝑜𝑏𝑢𝑡𝑎 − 1,3 − 𝑑𝑖𝑒𝑛𝑒
𝑃𝑜𝑙𝑦 2 − 𝐶ℎ𝑙𝑜𝑟𝑜𝑏𝑢𝑡𝑎 − 1,3 − 𝑑𝑖𝑒𝑛𝑒 

−CH2C = CHCH2 −
𝑛

ClCl



- 

- 

- 

COOHHOOC a       Benzene − 1,4 − dicarboxylic acid,

 b       Ethane − 1,2 − diol, HOCH2CH2OH

COOHnHOOC +    nHOCH2CH2OH COCH2CH2OC
n

O O

+    nH2O
H+

heat
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- 

- 

- 

COClnClOC +    nHOCH2CH2OH COCH2CH2OC
n

O O

+   2nHCl

COCH3nCH3OC +    nHOCH2CH2OH COCH2CH2OC
n

O O

+   2n − 1 CH3OH
H+

heat

 a       Hexane − 1,6 − diamine,H2N CH2 6NH2

 b       Hexane − 1,6 − dioic acid, HOOC CH2 4COOH

+   2n − 1 H2OH2N CH2 6NH2 +  nHOC CH2 4COH

O O
NH CH2 6NH C  CH2 4 C

n

O O

+  2HClH2N CH2 6NH2 +  nClOC CH2 4COCl

O O
NH CH2 6NH C  CH2 4 C

n

O O
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

- 

- 

 a       Hexane − 1,6 − diamine,H2N CH2 6NH2

 b     Decane − 1,10 − dioic acid, HOOC CH2 8COOH

+   2n − 1 H2OH2N CH2 6NH2 +  nHOC CH2 8COH

O O
NH CH2 6NH C  CH2 8 C

n

O O

+  2HClH2N CH2 6NH2 +  nClOC CH2 8COCl

O O
NH CH2 6NH C  CH2 8 C

n

O O
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C15H31COOH

Cl

𝑛CH2 = CCH = CH2 i 
Catalyst 

𝑛CH3CH = CH2 ii 
Catalyst 

CH = CH2

 iii 
n

Catalyst 

heat 
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6.796 × 10−2 

 



 

−CH2 C −
𝑛

COOCH3

CH3

−CH2C = CHCH2 −
𝑛

Cl







 

 

−CH2C = CHCH2 −
𝑛

Cl

COCH2CH2OC
n

O O



−CH2C = CHCH2CH2C = CHCH2 −

CH3 CH3

n

𝑛F2C = CF2
 NH4 2S2O8  catalyst

H2O  under pressure
−CF2CF2 −

𝑛
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

 



 

−CH2C = CHCH2 −
𝑛

Cl

n
− HCCH2 −



−CH2 − C = CH − CH2 − CH2 − C = CH − CH2 − CH2 − C = CH − CH2 −

CH3 CH3

n
CH3

𝐑 ∶

n
− CH2 − CH− CH2 − CH − CH2 −

−C −   CH2 4 −  C − N −  CH2 6 − N − 
n

H H

𝐐 ∶
O O

OO CH2 8COO
n

𝐒 ∶
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 

n
− HCCH2

−

 a from

COCH3

 b 

CH2CH3

SO3Na

from  ethyne

 c SO3
−Na+

CH2

H3C − CH from  benzene

 d Nylon − 6,6  from Cyclohexanol

 e Propanol to

 f to  Terylene

COCH3

CH3

CH3

−CH − CH2 −
n
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