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DATA & OBSERVATIONS:

	Reaction
	Observations

	A. Combustion
	

	    Appearance of flame
	Orange

	    Sootiness
	More sooty than alkanes

	B. Action in Bromine (in 1,1,1-trichloromethane)
	

	     1. in dark
	Decolorized

	     2. in light
	Decolorized

	     Identification of gas (Tested by NH3(g))
	No HBr(g) produced

	C. Action of Bromine Water
	Decolorized

	D. Action of acidified postassium manganate(VII)
	Decolorized

	E. Action of concentrated sulphuric acid
	Dark brown, highly viscous liquid is formed with heat released and fumes evolved


DISCUSSIONS
Comparison in Reactivity of Alkanes and Alkenes

With the experimental data of Experiments 2 and 3, alkenes are more reactive than alkanes.


In alkanes, all the C atoms are sp3 hybridized and the σ bonds are so strong hat they remain unchanged in most reaction. Plus, C and H are similar in electronegativity (C=2.5; H=2.1) hence the C-H is non-polar in nature and is stable toward most reagents.

For alkenes, they are reactive towards electrophiles (electron-loving). The C atoms in double bonds are sp2 hybridized. The π electrons are loosely held by nuclei, forming an electron-rich site for the attack of electrophile undergoing electrophilic addition.

Sootiness of flame


Both alkanes and alkens give orange color flame, with alkenes are more sooty than alkane. It is because alkenes have a higher percentage of C content.


For alkanes:
CnH2n+2(g) + (3n+1)/2 O2(g) ( nCO2(g) + (n+1)H2O(l)

For alkenes:
CnH2n (g) + 3n/2 O2(g) ( nCO2(g) + nH2O(l)
As 1 mole of C require 1 mole of O2, and 4 moles of H require 1 mole of O2 for complete combusion. As the oxygen composition in air is just 20%, the higher the C content, the higher the chance of incomplete combustion, producing more soot. 

Explanation of the Reaction with Alkenes and Bromine


As bromine is decolorized, it means either substitution or addition. However, since no HBr(g) is produced, we can conclude alkene undergo addition reaction. The mechanism of bromination of cyclohexene is shown as follows:


As compared with the substitution in alkanes:
Chain initiation

Chain propagation

Chain termination


Hence, it can be used as a chemical test to distinguish alkanes and alkenes since alkanes undergo substitution under diffused sunlight and alkenes undergo addition with or without sunlight.

Explanation of the Reaction with Alkenes and Bromine water


For bromine water, the following equilibrium is established:


Br2

+

H2O

[image: image1.wmf]

HBr

+
BrOH (bromic (I) acid)


It has 4 possible products as shown below:

1. BrOH (major)
2. Br2 (minor)
3. H2O
4. HBr
Explanation of the Reaction with Alkenes and postassium manganate(VII)


In acidic medium:


In alkaline medium:


The dark purple color fades out as alkenes are oxidized to form diols, containing 2 hydroxyl groups as fuctional group.

Explanation of the reaction of alkenes with concentrated sulphuric acid

Charring occurs. The highly viscous liquid is formed by the cation polymerization of cyclohexenes:
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