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Show your working clearly
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Calculate the number of moles of potassium in 100 g of raisins.

Show your working clearly.
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Calculate the number of moles of carbon dioxide required to produce 5 litres
of jet fuel using the new catalyst.
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Carbon dioxide catalysis making jet fuel

A new catalyst for turning carbon dioxide into jet fuel has been developed.
This development could lead to an industrial-scale method of extracting
carbon dioxide gas from the air and using it in jet engines.

The new catalyst is made from iron, manganese and potassium, and can
produce long-chain molecules from carbon dioxide in a single step. The

catalyst converts carbon dioxide into molecules that are suitable for use in jet
fuel.

Ultimately, 4700 g of atmospheric carbon dioxide could be turned into one
litre of jet fuel using the new catalyst.
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Calculate the number of moles of hydrogen that, researchers claim, can
be stored by one litre of this structure.

Show your working clearly.
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Hydrogen Storage

The portable storage of hydrogen (H,) is key to the development of
hydrogen fuel cell cars. While many chemists focus their attention on the
use of metal alloys and hydrides for storing hydrogen, others have
investigated the potential use of carbon nanotubes.

A carbon nanotube is a tiny rolled up sheet of graphite. A research team
has designed a pillared structure made up of vertical columns of carbon
nanotubes which stabilise parallel graphene sheets. Graphene sheets are
layers of carbon which are one atom thick.

Lithium atoms are added to the pillared structure to increase the
hydrogen storage capacity. Researchers claim that one litre of the
structure can store 41g of hydrogen gas, which comes close to the US
Department of Energy’s target of 45g.

Adapted from InfoChem Magazine (RSC), Nov 2008
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The concentration of chloride ions in water affects the ability of some plants
to grow.

A student investigated the concentration of chloride ions in the water at
various points along the river Tay.

The concentration of chloride ions in water can be determined by reacting
the chloride ions with silver ions.

Agi(aq) + Cl@g) — AgCls)

A 20cm?® water sample gave a precipitate of silver chloride with a mass of
1-435g.

Calculate the number of moles of silver chloride, AgCl, present in this
sample.
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Dishwasher tablets contain many different types of chemicals.

A dishwasher tablet was found to contain 1-57 g of the bleaching agent,
sodium percarbonate.

How many moles are there in 1-57g of sodium percarbonate?

(Formula mass of sodium percarbonate = 157.)




image12.png
A strip of rhubarb was found to contain 1-8 g of oxalic acid.
How many moles of oxalic acid, C,H,0O,, are contained in 1-8 g.

(Formula mass of oxalic acid = 90)
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How many moles are present in 1:7g of
ammonia, NH;?

A 01
B 10
c 17
D 17
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Glucose has the molecular formula C(H,,0,.

How many moles are contained in 18¢g of
glucose?

A 0-01
B 0-1
C 1
D 10
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0-25 moles of a gas has a mass of 7g.

Which of the following could be the molecular formula for the gas?

A CH,
B CH,
C  CH,
D CH,
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0-2mol of a gas has a mass of 12-8g.
Which of the following could be the molecular formula for the gas?

A SO,
B CO
c co,

D NH,
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Potassium - The Super Element

Potassium is an essential element for almost all living things. The human
body requires a regular intake of potassium because humans have no
mechanism for storing it. Foods rich in potassium include raisins and
almonds. Raisins contain 0-86 g of potassium in every 100g.

Naturally occurring salts of potassium such as saltpetre (potassium
nitrate) and potash (potassium carbonate) have been known for centuries.
Potassium salts are used as fertilisers.

Potassium was first isolated by Humphry Davy in 1807. Davy observed
that when potassium was added to water it formed globules which
skimmed about on the surface, burning with a coloured flame and forming
an alkaline solution.





