Topic 3: Evolving Atmosphere: 3.4 Atmospheric pollution	   Paper 1

Atmospheric pollution question pack mark scheme
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2(a)(i) | Oxidises SO; to SOy/sulfurous acid to sulfuric acid/synergism/toxic to
leaves-cuticles/denatures proteins - cell membranes/chiorosis;

2(a)(ii) | Absorbs UV/prevents skin cancer/named health problem;
A reduces UV reaching Earth

2(a)(ii) | Interaction with NO,/HCs/production of PANS;
A interaction with suniight]

2(a)(iv) | Eyelrespiratory/asthmalleat-cuticle damage;
[R protection from UV]

2(b) | Only short-term/local effects effects/reduced mobility;
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2(a)(i)

(Prediction of) routes a pollutant will take;
[R distance of movement]

movement by winds/water/biotaffood chain;
predict areas at risk/sink/target control;

MAX 2

2(a)(ii)

(Monitor) people/members of the public most at risk(of exposure);
[R pollutant.related workers, more sensitive groups eg children and
elderly]

lifestyle/occupation/outdoor recreation/location/source of food/source of

water;
(if crtical group safe) others are safe;

MAX 2

2(b)

Sensitivity (of organisms) to pollution;
named pollutant;

named biotic index/Tren/BMWP;

fong timescale monitoring;

range of species with different sensitivities/tolerance;
lichens/aquatic invertebrates/named taxon;
presence/absence;

abundance (as indicator of pollution);

size/state of healthireproductive structures/appearance;

easy to find/catch;
normally abundant (if no pollution);
easy to identify;
normally present;

evenly distributed;

standardised substrate/aspect;

size of sample area;

sample locations (range of pollution levels, above/below source);
calculation of scale/index;

MAX 6
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3(a)

named (high temperature) combustion process;
reaction of nitrogen and oxygen;

[R incomplete combustion]

or

named agricultural material that releases NOX/(synthetic) fertiiser/
manure/urine/DOM;

detail of reaction that produces NOx/oxidation of ammonia;

or
ploughing/drainage increases aeration;
detail of reaction that produces NOx/oxidation of ammonia;

3(b)

how ozone acts synergistically with acid rain:

ozone damages wax/cuticle/stomata;
‘exposes leaf to other acidic pollutar

how ozone reacts with SO;:

oxidation of sulfur dioxide/production of sulfur trioxide;
production of (more powerful) sulfuric acid;

max 2

3(c)

soil deflocculation;
nutrient leaching/solubiliy/loss;

mobilisation of toxins/named toxin;

inhibition of nutrients;

enzymes denatured/proteins denatured/named tissue damaged;
reduced decomposition/reduced soil biota;

max 2

3(d)

range of sensitivities (to acidic conditions);
progressive disappearance with declining pH;
normally common;

generally distributed;

easy to find;

easy to identify/distinguish;

long lived (so indicate past pollution);

max 4
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4(a)

W- sulfur dioxide/sulfur trioxide/SOx;
X — NOx/carbon monoxide/hydrocarbons;
'Y — smoke/ash/soot/SPM/PM10/dust;

R particulates]
Z-oil;

4(b) | Methane;

4(c) | formed by reactions of other pollutant(s);

(tropospheric O;) formed by breakdown of NOX to release
monotomic O and reaction with O,/ interaction of NOx and Oz;

OR

formed by reactions of other pollutant(s);
NO,— NO + O and O +O, — O3/ NO, + O, — NO + Oy;
OR

formed by reactions of other pollutant(s);
Osforms PANS;

OR

formed by reactions of other pollutant(s);
oxidation of SO, to form SO5

OR

formed by reactions of other pollutant(s);
80, +0; — 80s + 0
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4(d)

synergistic action;
ozone damages wax/cuticle/stomata;
exposes leaf to other acidic pollutant;

reacts with sulfur dioxide/produces sulfur trioxide;
SO, produces (stronger) sulfuric acid;
named increased damage caused (by sulfuric acid);
eg

cormosion/weathering (of buildings/rocks)

leaching of toxic metals.

lake acidification

damage to metal structures

impact on named taxon

max 3
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5(a)

DL

5(b)

anticyclonic system/high pressure;
low wind speed;

valley;

clear sky;

night time;

Max 3

5(c)

Differences:
involvement of sunlight/UV in photochemical smog;

incomplete combustion of named material for smoke smog

eg fossil fuel, coal, ol diesel, rubbish, wood;
combustion/vaporisation of vehicie fuel for photochemical smog;

details of process;;
SPMIPM10/SO; mixed in fog (smoke smog) [R unqualified
particles]

(unburnt) hydrocarbons/NO, (photochemical smog)
secondary pollutants/ozone/PANS (photochemical smog)

[A correct chemical equation for photochemical smog for 2 marks]

5(d)

CO,/S0,INO,/COHCs/radioactive waste/named pollutant not
released [R smoke]

and
named secondary fuel (eg electricity, hydrogen) for named use;
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no need for sophisticated/expensive equipment;

gives information about previous pollution/detects short-term peaks/
intermittent discharges;

avoids the need to monitor all pollutants associated with pH change;

measures impact not just level;

Max 3

6b

Standardisation of:
‘same et size/shape/mesh size;
work from downstream to upstream;
same time (for comparability);
range of times of year (for representative results);
same collection method/effort;
multiple samples at each site;
sampling site similarity/same depth/multiple sampling sites;

Max 3

6c

Use of a control (pH 7/neutralloptimum);

time period before checking;

range of pHs (minimum 3);

stated pH range (within range 4 to 7);

same variety/same species (of wheat)/genetically similar/
identical seeds;

seeds of same age;

large/ same number of seeds (minimum 10 per sample);

repetitions (3 or more)

control of pamed variable that could affect germination;

Max 4
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S(a)(i)

Catalytic converter;
platinum/palladium;
reduction;
oxygen + nitrogen produced;
lean burn engine;
control of oxygen supply;
urea/ammonia treatment;
named productN; (+ H,0 CO2);
named legislation;

eg

MOT emission controls

UN Convention on Long Range Transboundary Pollution
European Pollutant Emission Register (EPER) reporting requirements

named alternative method/alternative fuel/energy conservation;
[A two methods or one method + detail]
[Cancel right and wrong answers if a lst is given]

MAX 2

S(a)(ii)

Wetdry flue gas desulfurisation/F GD/fluidised bed;
limelcalcium carbonate/calcium oxide;

slumy/wet spray/scrubber;

calcium sulfate/gypsum;

Wellman Lord;

scrubber;

sodium sulfte;

sulphuric acid;

coal desulfurisation;

crush and wash/stream;

hydrodesulfurisation;
(conversion to) HS;

amine solution;
biodesulfurisation;

‘named taxon; eg Rhodococcus

named legislation;
eg
UN Convention on Long Range Transboundary Pollution
European Pollutant Emission Register (EPER) reporting requirements
Clean Air Act (1956)
UK's Air Quality Strategy
Protocol on the Reduction of Sulphur Emissions

named alternative method/ alternative fuel/energy conservation;
[A two methods or one method + detail]
[Cancel right and wrong answers if a list is given]

MAX 2
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5(b)

‘Smoke/particles;
charge difference/(particles) attracted;
ash collected/falls/removed;

MAX 2

5(c)

Rangeltype/number of species;
named specie:
(differing) sensitivities/named acidic pollutant;
presence/absence/abundance;

colour;

size/state of health;

reproductive structures;

location of study sites; eg urban/rural transect, gravestones
number of samples (for reliable results);

estimate of past pollutant levels;

MAX 4
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3(a)

Lower fuel consumption;
all pollutants (relatively) low;

change in levels of correctly named poliutant; eg NO, higher at lower
ratios.

A subsequent removal of pollutant by catalytic converter]

3(b)

Photochemical reaction/photodissociation/action of light/UV;
NO; breakdown (to NO and O);

‘monatomic oxygen (produced);

ozone (produced from O, and O);

PANS;

OR

NO, dissolves in water;

nitric acid (produced);

toxic ion/heavy metal solubilty;

MAX 2

3(c)

Random/systematic/stratified sampling/transect;
‘sample location justification;
eg pollution gradient/areas with different pollution
concentrations/city centres — suburban/distance from road
‘spacing/number of sample sites; [R repetitions on one site]
same substrate type/named substrate;
effect of substrate; eg pH
old sites where lichens have had time to colonise;
similar aspect/light intensit
similar precipitation pattern;
similar wind direction;
[A Health and Safety comment]

MAX 5
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