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(b) | Carbon monoxide (or unburned fuel)

Flammable / explosion
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(c) | Used to pre-heat fuel or air in the kiln 1 | Raise steam to generate electricity used in the process.
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Weigh the spirit bumer (alcohol) before and after
ccombustion

Water in a calorimeter / beaker

Measure volume of water (or mass)

Bum the alcohol to heat the water

Measure temperature rise in water

1

M2

M3

M4

M5

Do not allow “a known mass of alcohol” owtte:
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Incomplete combustion 1 Any two correct
Evaporation of alcohol 1
Heat capacity of / heat absorption by the apparatus

Inadequate stirring
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Acidified potassium dichromate / manganate(VIl) 1 Allow sodium in place of potassium with appropriate colour

(Heat) change)
If reagent incomplete lose M1 but mark on.
If reagent incorrect, CE = 0/3

butan-1-ol ~ orange to green / purple to colourless 1

2-methylpropan-2-ol NVC / orange / purple 1




image12.png
C4HeOH + 20, — 4C + 5H,0 Allow any correct balanced equations which include

or 1 combinations of G, CO andlor CO in the products but must
C4HsOH + 40; - 4C0 + 5H,0 be incomplete combustion

Engine would not run as efficiently / would need to 1

use more fuel / would release less energy Allow build-up of carbon in engine costly to remove

CO/ Particulates of carbon toxic
Allow global dimming if carbon given as product
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Acidified (or a suitable acid) potassium dichromate 1 Penalise missing ‘acidified’ once in paper (Q11)
(or sitable oxidising agent)

Heat source 1
Flask with vertical water condenser 1 Ignore additional distillation condenser
No gaps in the apparatus apart from at the top where 1 The top of the condenser must not be sealed or covered in

it must be open any way
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(a) | Ethoxyethane is flammable | 1 | Accept “to avoid igniting ethoxyethane vapour”.
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(b) | Ethoxyethane (vapour) forms a protective layer 1 | Water and ethoxyethane are immiscible.
Do not allow ‘ethoxyethane is dense’ without further
qualification.
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©

Acidified potassium dichromate(V1)/K;Cr,0;

Observation with 2-methylpropan-2-ol
o colour change

Observation with 2-methylpropan-1-o
— (orange to) green

M1

M2

M3

Ifincomplete, lose M1 but mark on. If incorrect CE = 0/3.
Accept acidified sodium dichromate/Na;Cr,0;

Accept ‘stays orange”

Accept chemically correct alternatives.
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@

Curly arrow from C=C double bond to Br;
Curly arrow from Br-Br bond to Br;
Correct carbocation intermediate;

Curly arrow from lone pair on :Br”to C*
can score this mark (M4) if primary
carbocation is shown;

Ignore &+ and &-, penalise wrong + or —

If HBr used instead of Br,, max 2
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“Br+ CHy —-CH; + HBr Allow free radical dot after CHs:

(b) ‘

CH; + Bry — CH.Br + -Br
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)

1)

| Ko = [BrT/[Bra],

(©

(i)

Initial moles of Br; = 6.30/159.8 = 0.0394

Eqbm moles of Br; = 0.8 x 0.0394 = 0.0315
Moles of Br = 0.01576

[Brz] = 0.0315/2 = 0.0158 mol dm and [Br] = 0.01576/2 =
0.00788

‘Allow 0.039 to 0.040 (A1)

Allow 0.031 to 0.032 (0.8 x A1) (A2)
method mark

Allow 0.15 10 0.16 (2 x (A — A2) or 0.4 x
A1) method mark

Method mark if both concentrations/2 (if
not /2 CE — do not mark on)
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(c) | (m) ‘The value of K. increases; 1 CE if K. does not increase

The reaction s endothermic; 1
The temperature increase is opposed by favouring the 1 Orthe temperature increase is opposed by
endothermic reaction moving the equilibrium to

lower the temperature/absorb heatioppose
the change
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MI: aqueous or solution in water or (aq) in the equation

M2 yeast or zymase
(do not credit “an enzyme”, unless qualified)

M3: anaerobic/absence of oxygen/absence of air or neutral pFI/pH value 6 — 8

M4 T in the range 30— 40°C only
(ignore references to pressure)
(ignore w light)

M5: fermentation

M6: CHpOs — 2CH;CH,OH + 2CO;
(ignore state symbols but penalise Ml if the state symbol in the equation
contradicts)

M7: CH:CH,OH + 30, —> 2C0, + 3H,0
(credit use of C;H;OH)
(penalise use of C:HsO once only in M6 or M7)
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M: dehydration s the elimination of water or removal of combined water

or qualified loss of removal of water .. from a compound/molecule/alcohol or
removal of H and O in the ratio 2:1 from 2 compound/molecule/alcohol

(do not credit “from a substance”)

(do not credit “removal of water molecules” unless qualified from a
compound/molecae etc.)

M2 Catalyst = concentrated HySO; or concentrated/oily/syrupy
‘phosphoric acid or aluminium oxide/ pumice/porous pot

M3: CH:CH;OH — H;C=CH; + H,0

(credit use of C:H;OH)

(penalise use of C;HyO here unless already penalised in part(a). Possible credit
as repeat arror)

(credit C:Hs and CH;=CH, for ethene, but penalise CH:CH, CH;.CH;,

CH; CHy)

(ignore H;SO; if it appears on both sides of equation)
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MI: large(r) to small(er) molecules/hydrocarbons/compounds or high(er) Mr
alkanes to low(er) Mr alkanes (+ alkenes) (+ Hy)

M2: breakage homolysis/splitting of C-Ccarbon chain/carbon skeleton
(do not credit breaking C-H bonds alone, but ignore if accompanied by C-C)

M3:any T (or range) in the range 400 to 900°C or high temperature
(ignore “pressure”)

Mé4:  CH;CH,CHCH; (OR CiH) —> HiC=CH; + CHiCH; (OR C3Hy)
or CH;CHyCH,CH; (OR CsHy)) —> 2H,C=CH, + H,

(credit C:Hy and CH for ethene, but penalise CHCH;, CH; CH, CHy:CH;
and note possible RE from part(b))

1
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Initiation:  Br,  —>  2Br

First propagation:
Bre + CHBr —— CHBr + HBr

Second propagation:
B, + *CH:Br > CHBr, + Bre
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(b) () CHBr + 38, —>  CBr + 3HBr

(i) Use excess bromine/Br,
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In the equation: 2NH; and CH:;NH;
Name of product: methylamine

(Accept “aminomethane” as an alternative name)
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Alkane(s)

Ignore C;Han.z

CsHis + 12.50; — 8CO, + 9H0

Allow multiples

a)i)

2.2 4trimethyipentane
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(b)i) |But-l-ene Ignore (E or Z)
b)(ii) | CreHso

Thermal If catalytic CE = 0

High pressure / 7000kPa / 70 atms (allow 21000 kPa or 210 atms — no upper
b)Gi) | and value)

High temperatureftemperature in range 400-1000°C

(673-1273K)

Allow high temperature and pressure or
high pressure and temperature
If no units for temperature allow 673-1000
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(b)(iv)

Must show unambiguous structure

Penalise lack of displayed formula once
only
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@)

‘curve drawn from origin with peak clearly lower and to right.

new curve crosses original once only, Tinishes above
original and does not clearly curve up
IGNORE relative areas

a)(ii)

(Relative areas under curves indicate) many (owtte) more molecules
with E greater than or equal to Ea (at higher T)
or reverse argument

(large) increase in (number of) successful (owtte) collisions per unit time

ALLOW ‘particles’
IGNORE ‘atoms’

OR ‘frequency of successful collisions’
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(b))

Yield increases
more moles/molecules (of gas) on left/fewer on right/3 on left 1 on right

equiibrium shiftsimoves (to right) to reduce pressure/oppose higher
pressure

Yield decreases/stays the same CE = 0
If not answered mark on

No M3 if ‘more moles on right in M2

IGNORE ‘favours’

NOT just ‘oppose the change’

QoL means that M3 is only awarded if these ideas are
clearly linked in one statement

b)(ii)

Fligher T would increase rate but decrease yield/make less methanol
OR
Lower T decreases rate but increases yield;

Chosen T is a compromise/balance (between rate and yield) owtte

o mention of both rate AND (idea of) yield max 1
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Difficult to supply sufficient air / oxygen (for
complete combustion)

Accept ratio of oxygen to fuel is very high
Ignore any references to temperature factors.





