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Notes for Guidance

1. This pre-release Case Study contains two articles, which are needed in preparation for the
externally assessed examination in Sampling, Testing and Processing.

2. You will need to read the articles carefully. In the examination, the first section of the paper
will contain questions based on the two articles. You will be expected to apply your knowledge
and understanding of the work covered in Unit G628/01 to answer these questions. The marks
available for this section will be approximately 75% of the marks for the paper.

3. You can seek advice from your teacher about the content of these articles, and you can discuss
them with others in your class.

4. You will not be able to bring your copy of the Case Study material, or other materials, into the
examination. The examination paper contains fresh copies of the two articles. You will find these
as an insert in the examination paper. You will not have time to read these articles for the first time
in the examination if you are to complete the paper within the specified time. However, you should
refer to the articles when answering the questions.
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Limestone and hard water

Most sedimentary rocks were generally formed from deposits on the sea floor that were compacted
over a long period of time. Common sedimentary rocks include sandstone, limestone and chalk.
Sandstone is composed of grains of silica whereas limestone and chalk are composed of calcium
carbonate. Chalk is softer than limestone and is porous. In general chalk was formed in deeper marine
conditions, whereas limestone was produced in shallower oceans. Both chalk and limestone can occur
as very thick strata. One method of finding the age of these rocks is by studying the fossils that are
seen in limestone and chalk quarries. Some typical fossils that occur in the chalk are shown in Fig. 1a.

Fig. 1a Drawing of typical chalk fossils

Carbon dioxide in the atmosphere dissolves in rain water to give a slightly acidic solution. This slowly
percolates downwards through rocks containing calcium carbonate to produce cave systems, such
as those in Cheddar in Somerset and at Malham in Yorkshire. The process of ‘dissolving’ calcareous
rocks is reversible, producing stalactites and stalagmites in caves. When limestone and chalk react
with this acidic rain a solution containing calcium hydrogencarbonate (bicarbonate) is formed.

Water that contains dissolved calcium compounds is called hard water. If the dissolved calcium
compound is calcium hydrogencarbonate then the water is described as temporary hard water. This
type of hardness can be destroyed by boiling.

Sandstone sometimes contains layers of a soft white mineral called gypsum, which is a form of calcium
sulfate. Gypsum is slightly soluble in water and the solution that is obtained is described as permanent
hard water. This type of hardness in water is not destroyed by boiling.

There are a number of ways to analyse hard water for its calcium content. One traditional method is
by the titration of a known volume of hard water with a standard soap solution. At first a grey solid
(scum) is precipitated and more soap solution is then added until a permanent lather is just produced.
The volume of soap solution needed to just produce this permanent lather is then measured. A simpler
method to find the amount of dissolved solids in hard water is to boil some hard water to dryness and
then to find the mass of dry residue obtained.

One way of removing dissolved calcium (and magnesium) compounds in water is to use an
ion-exchange resin. In one method the calcium ions are replaced by hydrogen ions. Pure water that is
used in laboratories can be made by distillation but is often now produced using a suitable ion-exchange
resin (giving deionised water, rather than distilled water).
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Oak trees and their products

Oak trees are a common sight throughout Europe and North America. There are about 600 different
species of oaks but in the United Kingdom one species predominates — the Common Oak (Quercus
robur). Several oaks of foreign origin also occur in the United Kingdom and among these are the
Holm Oak and the Turkey Oak. These foreign oaks can be distinguished from the Common Oak by
differences in the shape and height of the tree and also from their leaves and acorns. Fig. 2a shows
some typical oak leaves and acorns.

Fig. 2a

Oak trees are very long lived. A typical tree does not produce acorns until it is about 60 years old.
Trees are not mature enough for felling until they are at least 150 years old. Oak timber has a density
of about 0.75gcm=3 which gives it great strength and hardness. The many different types of wood
have many uses and the Janka hardness test is a useful method for finding the relative hardness of
different types of wood.

Despite the great age attained by many oaks, they are very susceptible to attack by fungal diseases
and by pests. Insect pests include wood-boring beetles, the oak processionary moth and gall wasps.
The oak processionary moth has become an increasingly serious threat to oak trees in the United
Kingdom. The caterpillars of these moths defoliate the trees. They are also hazardous to human health
as their bodies are covered with poisonous hairs that can cause rashes and respiratory problems. The
Forestry Commission is very concerned about this problem and has produced detailed guidance on
chemical treatment using pesticides to help in the reduction of this pest. The treatment given depends
on the stage of development from the eggs. The larvae are only about 2mm long when they hatch. The
treatment is the most effective when the larvae (caterpillars) are up to 1 cm long. During the late stages
of their development the larvae spend time in silken nests during the day, where they are protected
from chemical sprays.

Oak galls (oak apples) are small round swellings on the surface of twigs. They are produced by the
tree as a response to attack by gall wasps. The oak galls contain tannic and gallic acids which are toxic
to the insect. The oak galls can be gathered and used to produce ink by reacting them with iron(II)
sulfate. This type of ink has been used for hundreds of years and its widespread use continued well
into the last century, when modern long-lasting inks were made using synthetic dyes, reducing its need
except for specialized purposes.

The familiar acorn is the nut of the oak. Acorns are an important part of the diet of a number of birds and

rodents. Larger animals, including pigs, deer and bears, also eat large quantities of acorns. Animals
are attracted to acorns because they are rich in nutrients and these compare well with other wild foods.
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Nutritional content of acorns/100g

Carbohydrates 419

Fats 249

Protein 69

Vitamins 0.003g

Minerals 0.72¢g

Water 289
Table 2a

Heavy consumption of acorns by horses and cattle can lead to toxic symptoms, as they cannot easily
metabolise the tannins found in acorns. Acorns are also toxic to humans, although acorn flour can be
prepared that has had the tannins removed, making it suitable for culinary purposes.
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