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Ligand substitution v 2 | ALLOW ligand replacement / displacement / exchange or
complex formation

[CuCl* v The charge is required

ALLOW [Cu(H20):Clsl>
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Any five from a-f: vV vV

a. make up standard solutions / of known concentrations (of
Cu*(aq) )

b. choose a suitable filter / set the colorimeter to a suitable
wavelength

c. zero colorimeter with water / solvent / AW

d. measure absorbance / absorption of standard solutions /
AW

e. plot calibration curve
f. measure unknown
AND

9. QWC read off concentration from calibration curve / AW v

IGNORE transmittance
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1 | all 4 numbers MUST be correct
3H:S + 2MnOs~ +2H > 2MnO; + 38 + 4H0
v
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oxidation state = +4 v* ‘ 1 ‘ DO NOT ALLOW 4+ OR 4
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iron(III) hydroxide v |1 | DO NOT ALLOW iron hydroxide / Fe(OH)s
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T
Fe®(aq) + 30H(aq) - Fe(OH)s(s) 2 | equation correct v/
state symbols correct v’

ALLOW ecf for iron(II) hydroxide in (i)




image13.png
3d

4s
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Br~ + O3 - BrOs
E 0 452

Br~ -1 ANDO; 0v
Bri5v
02v

3

SIGNS MUST BE BEFORE THE NUMBER
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bromide (ion) / Br™ ¥/ ALLOW bromine (1)- ion NOT bromine ion

EITHER:
(ozone / O has been reduced) because the oxidation state of ACCEPT ozone/O; has gone from 0 to 216 or
O has decreased has gained electrons

orO has gained electrons

OR

(bromide (jon) / B~ has been oxidised) because the oxidation ACCEPT bromine/Br has gone from -1 to +5 o
state of Br has increased has lost elections

or Br~ has lost electronsv’
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130)Vvv
| 1 ['GNOREsign
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concentration of O ions in the NifLd battery is greater 1| ALLOW temperature change
than/not 1.0 mol dmi®

OR Itmust be clear that ts the voltage of the battery was
the Ni/Cd battery is not at standard conditions ¥ not measured at standard conditions rather than the data
OR given in the table

the measured voltage is not done at standard conditions
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"Ni(OH); + Cd(OH); > NiO; + Cd + 2H,0 ¥ [ 1 |1GNORE state symbols
ALLOW i 20H i inserted on each side of the equation
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(itis ‘green’ because it forms iron(ll) oxidefrust as) product 2 | IGNORE any reference to NVCd
which is non-polluting / non toxic / not hamful (to the
environment) ¥’

they can be putin landfil ites / be more easily disposed of
they do not need special methods of disposal ¥
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1. moles of NO2™in 1000 = 6.0 x 10°x 10° =6.0x 10° v/
2. moles of K,FeO, required =6.0 x 107 x 2/3=40x 10°
v

3. M, of K;Fe0, = 198(.0)
4. mass of K;FeO, required = 4.0x 10° x 198.0=0.79(2) g
v

The marks are awarded for the working out given
bold

IF FINAL ANSWER IS INCORRECT PLEASE
ANNOTATE MARKS GIVEN WITH

1. moles of nitrate = correct concentration x correct
volume in dm®

2. moles of ferrate (K;FeO.) = 2/3 x moles of nitrate
3. M, of ferrate (K;FeO, ) comect to atleast 3 sig figs
4. mass of ferrate (K;Fe0.) = femate (KFeO.)in 250
o x 198

Donotallow 0.8 g

ecffrom2and 3
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Shape of ion Octahedral v
‘oordination 5V

number of Fe:

colour of onin | Vellow or yellow-brown +”
water

ALLOW orange o orange-brown
DO NOT ALLOW red / brown / red-brown / rusty-brown /
rust coloured
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Fe¥(aq) + 30H (aq) > Fe(OH):(s)”
species correct and balanced v’
state symbols correct ¥
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4s

IGNORE direction of arrows
ALLOW single headed arows.
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‘oxidation states of Br- 2
inBrO; =+5 AND inBr (aq)

idation state of Br decreases /is reduced inthe. et
reaction AWV IGNORE any reference to eleciron loss or gain
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BrO; + 6H'+ 6Fe™ > Br + 3H,0 + 6Fe™ 2 | DONOT ALLOW FeBra

correct formulae for reactants and products ¥ IGNORE any extra slectrons
‘equation balanced v
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‘o provide H" / acidic conditions AW
OR act as an antioxidant
OR as a reducing agent AW ¥

IGNORE catalyst’
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(ions) absorb certain/specific/some
frequenciesiwavelengths/colours of (visible) ight v

transmits complementary colour / other
frequenciesiwavelengths v

QWC —for following word, used correctly: absorbis) |
absorbing / absorption / absorbance / absorbed
(speling must be corect for first mark)

“absorbing colourflight'is insufficient for the 17 mark.
use of ‘emit is a CON for the 2% mark

IGNORE radiation alone | transition metals.
ALLOW visible radiation

IGNORE reflects
ALLOW complementary colour is seen
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‘Any four of the following:
Oz can oxidise V**/ V¥* can reduce O; ¥’
forming V¥ v

'V can be oxidised further (by Oz) to VO™ which is bive,
but not furtherinot to VOz*

(blue and not green) because electrode potentil of Oz/ OH
s more positive ORA

(blue and not yellow) because elecirode potential of Oz/
OHis less positive than VO;* 1 VO™ ORA ¥

[ please annotate marks given with ticks.

ALLOW electrons lost or gained
ALLOW arr (rather than oxygen)

DO NOT ALLOW electronegativity
DO NOT ALLOW higherfiower electrode potential
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“Coordination number [ 67
Shape offon ctanedral

‘hame of igand Vater v

e of bonding Gaiive (covalent) / coordinate |
between vanadium and | coordination

ligand

ALLOW ‘aqua’
DO NOT ALLOW name given for complex ion

DO NOT ALLOW covalent alone.
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| Tigand exchange / ligand substitution / igand dispiacement | 1 | IF NOT ‘complex formation” then answer must contain
1 complex formation “igand”
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TS
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2 |allcomect Vv

Tue | faise two correct v

They can adl as homogeneoUs catalysts
because vanadium can existin several | ¥
oxidation states

n heterogeneous reacions vanadium
can only use s electrons to form weak v
bonds on the catalyst suface

n heterogensous caalysis here s
lowering of the activation enthalpy for the | v
overal reaction
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Fe™ will oxidise Cu/ ORA
OR
Cu loses electrons to form Cu®/ ORA v’

because electrode potential of Fe** / (Fe?") is more
positive / ORA (involves the Copper half-cell)

OR

Uses Ecei calculation to show reaction is feasiblev’

Cu + 2Fe¥— Cu® + 2Fe* v

ALLOW Fe(III) and Cu(II)

DO NOT ALLOW electronegativity or higher / lower or
larger / smaller

IGNORE state symbols
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Pt electrode for Fe™ / Fe™" half cell v/
in Fe¥*/Fe* v

Cu electrode in Cu® v/

salt bridge labelled and in solutions v

conditions: 1 mol dm™® and 298K / 25°C v/

ALLOW CuSO;, etc. instead of Cu®*

ALLOW 1 molar/ 1M
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043V Vv ‘ 1 IGNORE any sign
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Copper(I) iodide v 1 | DO NOT ALLOW copper iodide
ALLOW Copper I iodide
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1. moles of thiosulfate = 0.200 x (20.5/1000) = 0.0041 v

2. (moles of jodine (I2) = 0.5 x answer from 1 (0.0041) and
moles of Cu**(aq) in 25.0 cm® = 2 x 0.5 x answer

from 1 (0.0041)) = 0.0041 v

3. moles of Cu®*(aq) in 250 cm™ = 10 x answer
from 1 (0.0041) = 0.0410 v/

4. mass of Cu in coin = answer from 3 (0.0410)
x63.5= 260350 v

5.% of Cu in coin = (answer from 4 (2.6035)/3.47)
x100=75.0

6.(3sig. figs) v

75.0 with no / incomplete working scores 6 marks.

The marks are awarded for the working out given in
bold

If final answer is incorrect please annotate marks given
with ticks AND crosses where errors have occurred eg

missing out step 3

1. moles of thiosulfate = 0.0041 moles

2. correct moles of Cu®*(aq) in 25.0 cm” ecf from 1 v

w

moles of Cu*(aq) in 250 cm™ = 10 x moles of
thiosulfate v

4. mass of Cu in coin = moles of Cu(aq) in 250 cm=
X635V

5. % of Cu in coin = mass of Cu in coin x 100 v°

6. correct/incorrect answer MUST be given to 3 sig
figs. v

Steps 3 & 4 may be in a different order
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(transmits) Blue v* 2 | IGNORE pale, deep or light etc. referring to blue, reflects
DO NOT ALLOW green

Cu™(aq) absorb red / orange light ' ALLOW complementary colour / specific frequencies /
wavelengths of light are absorbed
DO NOT ALLOW all other frequencies / colour / AW
QWC — absorb(s) / absorbing / absorption / absorbance /
absorbed Use of ‘emit' is a CON for the 2™ mark
One of these words has to be used to gain the second mark
and spelling must be correct




