12.2 Assessed HW MS


12.2 Petroleum and Alkanes Assessed HW Mark Scheme 2007 - 2008

1.
(a)
(i)
A molecule/compound/it consists/it is composed/it is made up of
hydrogen/H and carbon/C only (1)
QoL

(ii)
release (heat) energy (when burned) (1)
OR provides a (useable form of) energy
OR is a source of energy
Accept heat  energy
NOT is energy / is heat
NOT burns exothermically

(iii)
C4H10 + 6 ½ O2  4CO2 + 5H2O (1)
OR 2C4H10 + 13 O2  8CO2 + 10H2O

ignore state symbols

(iv)
C4H10 + 4½ O2  4CO + 5H2O (1)
OR 2C4H10 + 9 O2  8CO + 10 H2O

ignore state symbols

(iii) and (iv) if not C4H10 = CE

(v)
Limited or reduced supply of air / oxygen (1)
5
OR low temperature OR poor mixing
OR insufficient oxygen / air OR shortage of O2
NOT no oxygen / lack of oxygen / not in excess

 (b)
(i)
C2H6 / CH3CH3)  CH2=CH2 / H2C=H2C / C2H4 + H2 / CH2CH2 + H2
NOT CH2.CH2
(ii)
Al2O3 OR Zeoli(y)te OR aluminosilicate (1)
NOT bauxite

ignore SiO2
NOT Aluminium Silicate

NOT porous pot

NOT SiO2 alone

(iii)
More useful / needed fuels / products OR implied
3

OR more valuable products

OR qualified demand exeeds supply

OR to produce motor fuels OR petrol OR cycloalkanes OR aromatic hydrocarbons OR balanced alkanes OR smaller molecules OR alkenes

[8]

2.
(a)
(i)
A molecule / compound / Consists / composed of hydrogen and carbon only (1)
or clearly implied

(ii)
only single bonds (or clearly implied) (1)
2
OR has no double bond

NOT has maximum number of hydrogen atoms

(b)
(i)
Fractional distillation OR fraction (1)
(ii)

2

	Name of fraction
	Number of carbon atoms

	LPG (liquefied petroleum gas)
	1 – 4

	Petrol (gasoline)
	4 – 12

	Naphtha
	7 – 14

	Kerosine or Kerosene or Paraffin (1)
(Ignore uses)
	11 – 15

	Gas oil (diesel)
	15 – 19

	Mineral oil (lubricating oil)
	20 – 30

	Fuel oil
	30 – 40


(c)
(i)
C10H22 only (1)

NOT CH3CH2CH2CH2CH2CH2CH2CH2CH2CH3
(ii)
C14H30  2C2H4 + C3H6 + C7H16
OR C14H30  4C2H4 + 2C3H6 + H2
(1) alkene formula (1) balanced


3
[7]

3.
(a)
(i)
C8H18 + 8½ O2  8CO + 9H2O (1)
OR double this equation

(ii)
Condition: Spark OR high T OR T = 2500 – 4000°C (1)
Equation: N2 + O2  2NO (1)
3

OR half this equation

(b)
(i)
platinum OR rhodium OR palladium (1)
(ii)
2CO + 2NO  N2 + 2CO2 (1)
2

OR half this equation

(c)
Reason for SO2 in exhaust gases: fraction / petrol / fuels contain sulphur
or sulpur-containing impurities (which burn to give SO2) (1)
Environmental effect SO2: acid rain OR a specific effect (1)
2

NOT greenhouse effect
NOT damages ozone layer

[7]
4.
a) A is 2,2-dimethylhexane


    B is 2,2,3,3-tetramethylbutane



    C is 2,3,3-trimethylpentane


    D is 4-methylheptane
4


b) B would boil first, then C, then A, then D


    because more branched alkanes have lower boiling points


    due to their smaller surface area
3


c)  C-C bond will break
1

e) groups of molecules with the same functional group/same general formula


    but with molecular formula changing by CH2 from one member to the next


   alkenes
3

(11)

5.
Fractional distillation:


The separation depends on boiling point or similar phrase (1) QoL


Boiling point depends on Mr /size of molecules / chain length (1)


Specified temperature gradient or difference (stated) on column / tower
OR explained e.g. hotter at the bottom of column (or cooler at the top) (1)


Lower Mr / lower b.p. / shorter chains / smaller fractions / more volatile at the top
(or higher etc. at bottom) (1)
4


Thermal cracking:


Any T (or range) in range 400 - 900°C or high T (ignore pressure) (1)


C-C bond or the carbon chain splits / breaks or homolytic or (free)  radical (1)


Uses the naphtha fraction or uses any C7 to C14 alkane (stated or in an equation) (1)


A balanced equation to make an alkene from any alkane
e.g.
C2H6  C2H4 + H2

C8H18  C6H14 + C2H4

C12H26  C10H22 + C2H4

C14H30  C10H22 + 2C2H4

C14H30  C12H24 + C2H4 + H2

Credit correct sequence of mechanistic steps which give a balanced equation


Larger molecules / hydrocarbons  smaller molecules / hydrocarbons
OR higher Mr alkanes  lower Mr alkanes + alkenes (+H2) (1)
5

 [9]

