3.8 Distinction between alkanes, alkenes and alkynes.

Property

Molecular
formula

Nature

Burning

Reaction with
H,

Reaction with
conc. H,SO, and
hydrolysis

Bl’z/CC|4

Alkane (Ethane)
CnH2n+2(C2H6)

Saturated

Single bond between
carbon atoms. Each carpon
atom is sp>-hyb |dized%
c-C

Bond length 1.54 A

Bond energy : 83 Kcal mol”

1

Burns with nonluminous
flame

C2H6+ 7/202—) 2C02+3H20

Alkene (Ethene)
CnHZn(CZ H4)

Unsaturated

Double bond between two
carbon atoms. Both carbon

atoms are spz—k&bridize@

C=C
134 A
146 Kcal mol™

Burns with luminous flame

C2H4+ 302—) 2C02+2H20
Forms alkane

CnH2n + HZL CnHZn%kane
300°C

C2H4 + Hg—) C2H6

Addition
C2H4+ HzSO4 —> C2H5HSO4

—)H20 C2H5OH

Decolorizes
Dibromo derivative,

C2H4 + Br2—> C2H4Br2

Alcof}gb

Alkyne (Ethyne)
CnHZn—Z(CZHZ)

Unsaturated

Triple bond between two
carbon atoms both carbon
atoms are sp-hybridized

- C=C-
1.20 A
200 Kcal mol™

Burns with smoky flame

C2H2+ 5/202—) 2C02+ Hzo

Forms alkene and alkane

CnH2n + HZL CnH2n+&lkane
300°C

g Alkene
CiHono + HZL) CiHan
300°C

Addition

CoHy— CH3CH(HSO,):
Aldehyde

CH5;CHO
Decolorizes

Tetrabromo derivative,

CszBI’4



Baeyer’s

reagent (Alk.

KMnQOy,)

Ammonical
Cu,Cl,

Ammonical
silver nitrate

Decolorizes

Glycol is formed

CH, CH,0H
[| +H,0+0 —|
CH, CH,0H

Decolorizes

Oxalic acid is formed

CH COOH
[l +40 —|
CH COOH

Red precipitate

CH CCu
ll +Cu,Cl, + 2NH ,0H —||
CH CCu

(Red)

+ 2NH4C| + ZHZO

White precipitate
CH C—Ag

I +2A4gNO; +2NH ,OH —|||
CH C—Ag

+ 2NH4C| + ZHZO



