C. Y. Yeung (AL Chemistry)

F6 AL Chemistry (Tutorial 17)

~ Suggested Solution ~
1.
Predict when the following pairs of liquids were mixed, whether a positive deviation, negative deviation or no deviation from Raoult’s Law would be resulted.  Briefly explain your answer.

	Liquid A
	Liquid B
	Deviation from Raoult’s Law
	Volume change after mixing
	Temperature change after mixing

	[image: image1.jpg]o o
I I

H—C—H H,C—C—H
Formaldehyde Acetaldehyde
o) CH, o)
(HZ—H EH3(§H(ZZH2—(|1|2—H

Benzaldehyde 3-Methylbutanal





	CHCl3
	Negative
	Decreased
	Temp. (
(Exothermic)

	

	
	Positive
	Increased
	Temp. (
(Endothermic)

	
	

	Positive
	Increased
	Temp. (
(Endothermic)

	
	
	No deviation 

	No change
	No change

	C2H5OC2H5
	CHCl3
	Negative

	Decreased
	Temp. (
(Exothermic)

	H2O
	HI
	Negative

	Decreased
	Temp. (
(Exothermic)

	

	C2H5OH
	Positive
	Increased
	Temp. (
(Endothermic)


2.
Consider the following liquids:


butan-1-amine

CH3CH2CH2CH2NH2

b.p. = 780C


pentane


CH3CH2CH2CH2CH3

b.p. = 360C


An equimolar mixture of butan-1-amine and pentane boils at 440C but not close to the average of their boiling points (570C).


(a)
Suggest an explanation.


The intermolecular attraction between non-polar pentane is London force, while that between polar butan-1-amine is Hydrogen bond.  After mixing, some of the hydrogen bond are broken, resulting in some weaker dipole-induced dipole interaction. Therefore, more molecules are allowed to escape and the boiling point becomes lowered (positive deviation).

(b)
Explain the temperature change after mixing the above liquids.


Temperature will decrease (endothermic), since energy is absorbed to break the strong hydrogen bonds between butan-1-amine molecules.
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