
GKv`k Aa¨vq 

LwbR m¤ú`-Rxevk¥ 
Mineral Resources-Fossils 

 

 

K 3 L 4

M 6  7

 

K C3H8 L C3H8O 

M C3H6O  C3H4 

CH3 − C  CH  Br2⎯→ X Br2⎯→ Y 

 Y

K 1, 1- L 1, 2-

 1, 1, 2, 2- N 1, 2-

 X

i. ii.  

iii. Y

 

 i  ii L ii  iii M i  iii N i, ii iii 

 

 K C6H6 L CH3 − O − CH3

 M CCl4  KOH
 C4H10

 K −190C L − 183C

  −138C N 130C
 

 K C2H6  C3H6



 M C3H8 N C4H10

 

   L

 M  N

 

 K −OH L −COOH

  −COOR N −CHO
 

 K 3% L 5%

  6% N 7%
 

 K 78C L 24C

  −24C N −78C
 

 K 70C L 120C

  170C N 270C

 C3H6

i.

ii. K2Cr2O7

iii. KMnO4

 K i  ii L i  iii 

 M ii  iii N i, ii  iii

CH3 − CH = CH2(g) KMnO4⎯⎯⎯→H2O
 Y

 

 K 1429% L 250%

 M 75%  8571% 

 Y

i.

ii. 1, 2



iii. KMnO4

 K i  ii L i  iii 

 M ii  iii  i, ii  iii

 

 L

M N

 

K 

M N

 

K L

M 

 

 L

M N

 

 C H- L C N-

M C, H O- N C, H, O N-

 

K 

M N

 

K 60% L 70% 

 80% N 90%
 

K L

M 

 



 L

M N

 

 L

M N

 

K L

M 

 

 C L S 

M O N N
 

 L

M N

 

K

L



N

 

K 

M N

 

K L

M 

 

K 

M N

 

K L

M 



 

K 

M N

 

K 

M N

 

K L

 N

 

K L

M 

 

i. 

ii.  

iii. 

 

K i  i  ii  

 M i  iii N i, ii iii 

 

i. 

ii.  

iii. 

 

K i  ii  i  iii 

M ii  iii N i, ii iii 

 

K C3H6 L C2H6 



M C2H4  CH4 

 

i.  

ii. CO2  H2O  

iii. 

 

K i  ii L i  iii 

 ii  iii N i, ii iii 

CH4 + 2O2 ⎯→ CO2 + 2H2O +

 

 L

M N

 

i.  

ii.  

iii. 

 

K i  ii L i  iii

M ii  iii  i, ii iii 

 

K 

M N

 

K 

M N

 

K 

M N

 

 L



M N

 

 L

M N

 Crude oil 

K L

 N

 

K 

M N

 ⎯

i.  

ii.  

iii. 

 

K i  ii L i  iii 

M ii, iii  i, ii iii 

 ⎯

i.  

ii.  

iii. 

 

K i  ii L i  iii 

M ii  iii  i, ii iii 

Crude Oil

 

 L

M N

 

i. 



ii. LPG 

iii. CNG
 

 i  ii L i  iii

M ii  iii N i, ii iii 

 

K L

M 

 

K L

M 

 

 L

M N

 

K L

 N

 LPG

K 

M N

 

K 240C L 270C

 400C N 560C

 20C

K L

M 

 

K 20 − 200C L 30 − 300C

 20 − 400C N 50 − 500C



 21−70C

 L

M N

 

K C2 − C10 L C11 − C16

 C7 − C14 N C20 − C35

 

K L

M 

 

K C1 C10 L C5 C20 

M C10 C30  C1 C70 

 LPG

K C1 C3  C1 C4 

M C2 C6 N C5 C12 

 LPG

 20C L 30C 

M 60C N 70C
 

K C1 - C5 L C1 - C10 

 C5 - C10 N C12 - C30 

 

K 10-60C  21-70C

M 30-75C N 35-175C
 

K



M

N

 



K

L



N

 

 121 − 170C L 175 − 275C

M 240 − 400CN 270 − 400C
 

K C1 − C6 L C5 − C10

M C5 − Cl12  C11 − C16

 

 171 − 270C L 240 − 400C

M 270 − 400CN 400 

 

K C4 − C5 L C5 − C10

M C10 − C15  C16 − C20

 

K C15 − C18 L C18 − C20

M C30  C70 

 

K > C20 L > C20

M > C40  > C70

 

K 10 L 11 

M 12  13
 

K L

 N

 

K 21 − 70C M 171 − 270C

L 71 − 120C  271 − 340C



 340C

K L

M 

 

K 10%  20%

M 30% N 40%
 

K 

M N

 

K 30% L 40%

M 45%  50%
 

 L

M N

 

K C5 − C10 L C11 − C16

M C7 − C14  C20 − C35

 −

i.  

ii.  

iii. 

 

K i  i  ii

M i  iii N i, ii iii 

 LPG 

i.  

ii.  

iii. 

 



 i  ii L i  iii

M ii  iii N i, ii iii 

 C20 C35 

i.  

ii.  

iii. 

 

K i L ii

 i  ii N i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

X 

Y 

 Y

K 20C L 170C

M 270C  340C

 X-

i.  

ii.  

iii. 

 

K ii L i  ii

 ii  iii N i, ii iii 

 

K CnH2n L CnH2n+1

 CnH2n+2 N CnHn 

 

K L

M 

 



K C2H6  C3H8

M C5H12 N C6H14

 

 L

M N

 

K C3H8 L C3H6

M C2H4  C2H2

 

 L

M N

 

 H − C ≡ C − H L H − C ≡ N

M H − O − O − H N O = C = O

 

K

L

M



 

 C3H8 L C3H6

M C2H4 N C4H12

 CH3 − CH2 − CH = CH2

 L

M N

 CH4

 −182.5C L −383C

M −283C N −1013C

 



 

CH2 

CH2 

CH2 

CH2 

CH2 

CH2 

K L

M  n

 

K

 
H   H 

H − C − C − H 

H   H 

 CH2 ⎯ CH2 
 I  I 

CH2 ⎯ CH2 

L 

 CH2 ⎯ CH2 
 

 
O 

CH3 − CH = 

CH2 

 

 H − C − H 
II 

H − C − H 

 

CH 

CH 

CH 

CH 

CH 

CH 

N 

  H   O 
 I     II 
H − C − C − O − H 

         I 
        H 

 H   O   H 
I     II     I 

H − C − C − C − H 
I            I 
H         H 

 

 

CH2 

CH2 CH2 

CH2 CH2 

CH3 

K 

M n N

 

K C3H8  C6H6 

M C3H6 N C2H5OH 

 CH3 − CH2 − CH2 = CH − CH3

K 

M N

 

K L



M 

 

 C4H10 L C4H6

M C4H7 N C4H8

 

K C2H2  C6H6

M C6H12O6 N CH3OH 

 

K CnH2n+2 L CnHn

 CnH2n-2 N CnH2n

 

K CH2 L H3C − CH3 

M C2H2  C2H4

 

K CH3H3C CH2 − OH  CH3 − CH = CH2

M CH3 − CH2 − CH3 N CH3 − C − CH3

 CH3 − CH2 − CH2 − C  CH 

K   

M N  

 

K C3H8  C3H6

M C2H6 N C4H12

 

K >C = C <  −C  C −

M −C − C N >C = O

 CH3 − C  C − CH3 

K L

 N n-

 



  
L

 

M

 

H2C 

CH2 

H2C 

N CH3CH3

 

K

L

M



 



L

M

N

 

K L

M 

 

 CO L CH4

M CO2 N CFC

 

K CH3Cl L CHCl3

 CCl4 N CH2Cl2

 

K 500 atm  1000 atm

M 1550 atm N 1670 atm

 

 Br2 L CH3COOH

M He N H2CO3

 

K (−CH2 = CH2−)n  (−CH2 − CH2−)n



M (CH2 = CH2)n N (−CH3 − CH3−)n

 

 CH3 − CH2 − OH L CH3 − CH = CH2

M CH3 − CH2 − CH3 N CH2 − CH2 − CH3 

   I 
    CH3

 

K L

 N

 

 2 L 3 

 M 4 N 5
 

K CnH2n-1 L CnH2n+1

 CnH2n N CnH2n+1

 

  
L

 

 

M

 CH3 

 

  
N

 OH 

 

  
 



L

M

N

 

 C2H6 L C2H4

M C2H2 N C3H6

 

 L

M N

 

K





M

N

 

K 

M N

 

 C2H2 L C2H4

M C3H5 N C3H6

 

K C2H4  C4H6

M C4H8 N C5H10

 

K

 H2C 

H2C CH2 

L

 H2C 

H2C 

CH2 

CH2 

M

 

CH 

HC 

HC 

CH 



  H H 
 I I 

H−C−C=C−H 
 I I 

 H H 

 

 C1 − C4

L C1 − C6

M C2 − C4

N C2 − C6

 

K CO HCl  CO H2

M CO NH3 N CO2 N2

 

K Pt  Ni 

M Co N Zn

 



 C1 − C4 L C4 − C8

M C8 − C12 N C12 − C16

 

K C12H26 L C14H30

M C15H32  C18H38

 CO 250C

K L

 N

 

 L

M N

 

K L

M 

 

K 

M  N 

 

K L

 N

 

K Zn L O2

M Al  Ni
 HCl 

K CH3 − CH3  CH3 − CH2Cl 

M ClCH2 − CH2Cl N CH3 − CH(Cl)Cl

 

K 

M N

 

 O2 L TiCl3



M AlCl3 N Fe2O3

 PVC

K 

M N

 X + H2 
Ni180C⎯⎯⎯⎯→ CH3 − CH2 − CH3; X 

K L

 N

 

K 

M N

 H2C = CH − CH2 − CH3 +HBr → X ; X

K 3-  2-

M 1,  2- N 2-

 

K CH8 L CH3 − CH2 − CH3



 H2C 

 CH2 
H2C 

N

 

 

K C3H8  C3H6

M C5H12 N C20H42

 

K C5H12  L C5H6 

M  

 

K 

M N

 

K 16C L 26C

 36C N 46C
 

 L



M N

 

K − CH2−CH2− L CH2Cl2 

 CHCl3 N CCl4

 

 CCl4 L CHCl3

M CH2Cl2 N CH3Cl

 

 C8H18 L C18H36

M C19H40 N C20H42

 

 L

M C10H20 N C5H10

 KMnO4 

K 

M N

 

K 2CH4 ⎯→ C2H2 + 3H2

L C18H38 ⎯→ C6H14 + 6 C2H4

 CaC2 + H2O ⎯→ C2H2+ Ca(OH)4

N C2H6 + O2 ⎯→ 2CO2 + 3H2O 

 

K CH2 = CH2 L CH3 − CH3

 CH3 CH2 − OH N CH3 − CHO 

 

K 150C  200C

M 250C N 300C
 

K 1000C L 1200C

 1500C N 1800C
 

K CH4 L C2H6 



 C2H2 N C3H8

   enyc`x mgvwßm~PK enywbe ©vPwb cÖ‡kœvËi 
 CnH2n+2 

i. CO2 H2O  

ii.   

iii. 

 

K i  ii L i  iii

M ii  iii  i, ii iii 

 −

i. 70 750C  

ii.  

iii. SiO2 

 

 i  ii L i  iii 

 M ii  iii N i, ii iii 

 −

i.  

ii.  

iii. 

 

K i  ii  i  iii 

M ii  iii N i, ii iii 

 

i. CH2 = CH − CH3 

ii. CH  C − CH = CH2 

iii. CH2 = CH − COOH

 

K i  ii L ii  iii

M i  iii  i, ii iii 

 CH3 − CH = CH2 

i.  



ii.  

iii. 

 

K i  ii L i  iii

M ii  iii  i, ii iii 

 −

i.  

ii.  

iii. 

 

K i  ii L i  iii 

M ii  iii  i, ii iii 

 

i.  

ii.  

iii. CnH2n 

 

 i  ii L i  iii

M ii  iii N i, ii iii 

 

i.  

ii.  

iii. 

 

K i  i  ii 

M ii  iii N i, ii iii 

H3C − CH3 H2C = CH2  HC  CH 

 (1) (2)  (3) 

 ⎯

i. (2)  

ii.  (2) (3)  



iii. (1) 71gm

 

 i  ii L i  iii

M ii  iii N i, ii iii 

 (1) Cl2 = X + HCl ; X

K CH3Cl L CH2Cl2

 CH3 CH2Cl N CH3CH2OH

 

C 

CH 

CH 

CH 

CH 

C 

CH 

CH 

CH 

CH 

 

K 

M N

 

K − C ≡ C − L − C − H

 − C = C − N = C − H

KMnO4 KMnO4 

 

i. 

ii.  

iii. 

 

K i  i  ii

M i  iii N i, ii iii 

 

K HCl L P2O3

M HNO3  H2SO4 



 

K 

M N 

 

K C2H6  C2H4 

M C2H2 N C2H8

 

K 

M N 

 

K L

 N 

 

K 

M N Svo –

 

 L

M N 

 

K 

M N 

 

K L

M  

 

K CH4 L C2H6

 C3H6 N C4H10

 n


n

L n

M
n

N n  n



 

K L

 N 

 

K 

M N 

 

 L

M N 

 

K L

M  

 

 L

M N 

 

 L

M  N 

 

K 

M N 

 

K L

M  

 

 1200 200

L 500-600 200

M 1 200



N  1200-2000 60

 

K L

M  

 

K CH2 = CH2  CH2 = CHCl

M CH2 = CH − CH3 N CF2 = CF2

 

K L

 N 

 

 L

M  N 

 

K 

M N 

 

K

L



 N 

 HDPE 

K 

M  N 

 

 L

M   N 

 

 L

M  N PVC

 



K

L



 N 

 

K 

M  N 

 

K 

M  N 

 

K L

  N 

 − A − A − A − A − A − A − A − A

 A L − A−

M − A −)n
 N a

 P − Q 

K − P − Q − P − Q − P −)n
L  − Q − P − Q − P − Q

 − P − Q − P − Q − P − Q − N − P − P − Q − Q − P − P −
 

K L

  N 

 

K 16 L 18

M 20    22

 

 L

M   N 

 Plastikos 

K 

M  N 



 

K 

M  N 

 

 L

M  N 

 

K H2O CH4  CO2 H2O 

M CO2 H2 N CO O2

 

K L

M    

 



L

M

 N 

 

K



M

 N 

 

K

L



 N 

 

K 

M  N 

 



K L

M   

 {−CH2−CH (OH) −}n

K  n

M OH  N 

 

K BiodegradationL Non-biodegradation

 Recycle N Photodegradation
 

K L

M   

 

K 

M  N 

 



L

M

 N 

 

K 

M  N 

 nH2C =  CH 
| 

X

⎯⎯→  (−CH2 − CH 
| 

X

−)n

 i. X

ii.  

iii. 

 

  i  ii L i  iii

M ii  iii N i, ii iii 

 

i.  



ii.  

iii. 

 

K i L i iii  

  ii  iii N i, ii iii 

 

K n(CH2 = CH2)  (− CH2− CH2−)n 

M n(CH3 − CH3) N n(CH ≡ CH)

 

i. 

ii. 

iii. 

K i ii  i iii

M ii iii N i, ii iii

⎯→ HCl, HCN 

 ⎯

i. 

ii. 

iii. 

K i ii L i iii

M ii iii  i, ii iii

 

 L

M N

nHOOC−(CH2)4 − COOH + n.H2N −(CH2)6 − NH2 → { − OC −(CH2)4 − 

COHN − (CH2) 6−NH −}n + 2nX 



 X-

K CO2  H2O 

M CO N H2O2 

 ⎯

i. 

ii. 

iii. 

K i ii L i iii

M ii iii  i, ii iii 

 

 R −COOH L R−OH

M R−CHO N R−CHOOR 
 

K CH3OH L C2H2OH

 C3H7OH N C4H8OH 
 

K −COOH  −OH 

M −C2H5 N −CH3

 

  −COOH L −OH 

M −C2H5 N −CH3

 

 CH3CHO L CH3COOH

M C2H5OH N CH3−O−CH3 

 

K CnH2nOH  CnH2n + 1OH

M CnH2nOH N CnH2n 

 

K L

M 

 

K  



M N

 

K H2SO4 L H3PO3

 H3PO4 N HCl

 

K L 

 N

 

K 

M N

 R-CH2−CH2Br + NaOH (aq) →? + NaBr;? 

K R − CH2 − OH L R − CH2 − CHO

 R − CH2 − CH2OH N R − CH2 − COOH

     X     + [ ] O  ⎯→ R − CH2 − CHO; X 

 R − CH2CH2OH L R− CH2 − CHO 

M R − CH2OH N R− CH = CH2 

 R − CH2CHO + [ ] O  ⎯→

K 

M N

 

K L

 N

 H2C = CH2(g) + H2O(g) 
HgSO4

H2SO4
→

K CH3−CH3 M CH3 COOH 

M CH3CH2OH  CH3CHO 

 

i. H2SO4



ii.  

iii. HgSO4

 

K i  ii L i  iii

M ii  iii  i, ii iii 

 ⎯→ M M −

i. 

ii.  

iii. 

  

K i  ii L i  iii 

M ii  iii  i, ii iii 

 C2H4 + H2O → CH3 CH2 OH ; 

i. H3PO4

ii. 60 atm

iii. 

 

K i  ii L i  iii 

M ii  iii  i, ii iii 

i. CH3 −CH3 + X ⎯→ CH3COOH 

ii.  CH3 −CH3 + Y2 ⎯→ CH3 CH2Y + H Y 
 

K Y2 L CH3 − CH3 

 X N HY 

 ⎯

i. CH3CH2Y CH3COOH

ii.  

iii. 

 

 i ii L i  iii

M ii  iii  i, ii iii 



R − CH2CH2OH [O]⎯→ R − CH2CHO [O]⎯→ 

  (A) (B) 

 R − CH2COOH 

  (C) 
 R- CH3 C 

K L

 N

 ⎯

i. A

ii. B

iii. C 

 

 i ii L i  iii 

M ii  iii N i, ii iii 

 

 L

M N

 

K 

M N

 

K 5%−10% L 5% − 15%

 10% − 20% N 15% − 20%
 

 C2H5OH L CH3CH3

M CH3OH N CH3COOH
 

K 20% L 30% 

 40% N 50%
 

 L

M N



 

K 

M N

 

K L

M 

 

K CH3OH  C2H5OH

M C3H7OH N C4H9OH 

 96% 

K 

M N

 

 L

M N

 

K L

M 

 6−10% 

K L

 N

 ⎯

i.  

ii.  

iii. 

 

K i  ii L i  iii 

 ii  iii N i, ii iii 

 ⎯

i. 96% 4%  

ii.  

iii. 

 



K i  ii L i  iii 

M ii  iii  i, ii iii 

  [−O − CH2 −]n −

i.  

ii.  

iii. 

 

K i  ii L i  iii 

M ii  iii  i, ii iii 

n. HO − CH2 − CH2 − OH + n. HOOC 

− O − CH2 − CH2 −]
n
 + (2n − 1)H2O 

COOH→[− C C 

O O 

 

K L

 N

 ⎯

i. 

ii.  

iii. 

 

 i  ii L i  iii 

M ii  iii N i, ii iii 

 

K L

 N

 ⎯

i.  

ii.  

iii. 

 



K i L i  ii 

M i  iii  i, ii iii 

 

nH−C−H(l)⎯→ [−O − C−]n(s) 

H 
| 

 
| 

H 

 

O 
|| 

 

  
 

K 

L N

 ⎯

i.  

ii.  

iii. (n = 50 − 500) 

 

 i  ii L i  iii 

M ii  iii N i, ii iii 

 

K L

 N

 

 NaCN L CH3CN

M C2H5CN N CH3CNO

 

 L

M N

 HCl −

i.  

ii.  

iii. 

 

K i  ii L i  iii 

 ii  iii N i, ii iii 



NaCl 801C 1465C 

CH4  −162C 

 

K 

M N

 ⎯

i.  

ii.  

iii. 

 

 i  ii L i  iii M ii  iii N i, ii iii 

 

 K C2H4  CCl4

 M CHCl3 N CH3Cl
 

 K  L

 M  

 

   L PVC

 M  N

 

 K (NH4)2SO4  HgSO4

 M Na2SO4 N AlCl3

 

 K C6H12 L C8H16

 M C10H22  C16H34

 

 K 100C  200C

 M 300C N 400C
 



 K  L

 M  

 LPG?

 K    M  N

 56

 K C3H8  C4H8

 M C4H10 N C5H12

 C

 K 18 L 19

  20 N 21
 

 K  L

   N

 

 K  L

 M  

 TFE

 K 0  1

 M 2 N 3

 

 K  L

   N

 CH3 − CH2Br + NaOH(aq) → ? + NaBr
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⎯⎯→Al2O3
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Al2O3.CrO3
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CH2 = CH2 + H2 
180 − 200C⎯⎯⎯⎯⎯→

Ni
 CH3 − CH3
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