Early Atmosphere
evolving

Volcanoes produced Carbon dioxide,
nitrogen (and a bit of methane and
ammonia)

Oceans formed

Greenhouse Gases

and Climate change

Carbon dioxide
Methane
Water Vapour

From condensed water.

Carbon dioxide dissolved in the oceans.

Carbonates precipitated (turned into
solid bits) to form sediments.

Short wavelength doesn’t
interact with the gases

Green plants and algae

BCO, + 6H0 ————3 GH,.0, + 60,

Took in CO, and released O, in
photosynthesis.

Sedimentary rocks
and fossil fuels
were formed:

(ultraviolet) passes 4. Some of the infrared
straight through the radiation is absorbed by
atmosphere and is greenhouse gas molecules.
This warms up the Earth’s
surface and the atmosphere

reflected, without

3. The Earth’s surface
re-emits energy as
longer wavelength

% |infrared radiation.

Longer wavelength
emitted does interact with
the gases

Decreased the CO, levels

Argon gases
0.90%
Other gases
0.17%
Carbon dioxide
0.03%

Human activities increase
the levels of CO, and CH,

co,
* burning fossil fuels
* Deforestation
Methane
* Cows (and rice paddies)
e landfill

CC2

Effects of climate change:

* Rising sea levels

* Droughts

* Extreme weather events

* Changes in wildlife
distribution

Gases released in combustion of
fossil fuels and their effects:

Why do some people deny humans
cause climate change????

Difficult to model.

Models are simplified.

Media can be biased.

MUST check the evidence is PEER
REVIEWED

Carbon footprint
‘Total amount of

CO, and other
greenhouse gases
emitted over the
full life cycle of a

event’

product, service or

Solution:

Reduce carbon footprint (emissions of

CO, and methane)

e Use less fossil fuels

e Carbon capture and storage

* Eatless meat

* Send less food waste to landfill

|

Carbon All fossil fuels

dioxide burn

Water All fossil fuels

vapour burn

Carbon Incomplete

monoxide combustion of
fuels (not enough
0,)

Solid Solid fuels burn

particulates incompletely

Sulphur Coal burns

dioxide (sulphur is an
impurity in coal)

Nitrous Nitrogen in air

oxides reacts with
oxygen at high
temperatures

Released when Effects
caused

Global
warming

None

Poisonous
gas

Global
dimming
Asthma
Acid rain

Respiratory
problems

Acid rain
Respiratory
problems




Measuring Rate

To measure the rate of a reaction you

can:

* Measure how fast the reactants are
used up

* Measure how fast the products are
made

e.g. Measure mass lost due to gas
formed
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steep gradient at start
fastest reaction rate
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Collision

CC2

theory

For a reaction to happen
reactants must:
collide with enough energy
(activation energy)
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More CO; formation

A successful collision is one
that leads to a reaction

Surface area

Hydrogen ions can it he outesayerof atoms

Can go in both directions.

So to increase the rate of a reaction

you must either

* Increase the frequency of
collisions

* Increase the energy of the
collisions

* Decrease the energy needed
for a collision to be successful

Factors

affecting rate

Rate = volume of gas + time

cm3/s

Concentration and Pressure

More particles gtk * A -+ B — ( -1 D
available to o I .
react. s BT ]
More frequent et P If a reaction is exothermic in
collisions . & %%o%% - one direction it is
o, O. L L]
Tl B, W endothermic in the other
direction.
Temperature
endothermic n forward rea 1‘\”\)‘
hydrated c er(Il) = anhydrous 'D{\T er(Il) + water
Particles move faster. ¥ e bloe) i tal
So they collide more frequently. CusO,5H0 = CusSo, + 5H0
Particles collide with more energy. 4 SXGRIEHIIG (i feverse reaction
So more of the collisions are successful.
In a closed system (where
s ‘ 399 = nothing can get in or out) an
? | V't . equilibrium is reached where
P & D the rate of reaction is the same
i in both directions.
higher terperature 1) A+B —— reactants only at start of reaction

higher concentration
sl pisces
total
amount
of

product
low er temperature
low e concentation
larger pieces

time from start of reaction

2) A+B ™ gmm® C+D

3) A+B "rgmmmm C+D

rate of we—g much greater than <@ af first

+D build uf

reactants get used up

4) A+B ‘o C+D eventually the rates of s and < are the same

e.g. Measure time for insoluble
product to form

reaction fastest
(steepest slope)

light transmitted

reaction
finished
\

time

More particles D

in the same \

space. - T —
More frequent ‘aw 9"
collisions 9 @

Catalysts

Lower the energy Sy AN
needed for //\\ senston ey
successful collisions. [ I ’
(Activation energy) \

Products.

Not used up.

At equilibrium:

* Rate of forward reaction =
rate of reverse reaction.

* Mount of products and
reactants don’t change.

Progress of reacion

Biological catalysts
are called enzymes

forward reaction:
250, + Oy, = 250,

rates are equal
at equilibrium

rate

reverse reaction:
280, - 280, + Oy

time




