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Technician’s Guide

*The following recipe assumes 10 groups per class of 20 pupils*
Ocean Acidification (per group)

10 cm3 syringe
Candle & holder

Bicarbonate colour chart

Watch glass (needs to have a diameter larger than the beaker)
Tongs

Timer

30 cm3 aerated bicarbonate indicator

Candle holder

To make the candle holder the following steps can be used.

Size 17 Rubber bung

Borer (diameter needs to be the same as the candle)

Birthday candle
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Use the borer to make a hole in the rubber bung. Then inset the candle. This can be seen in figure 1.
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Bicarbonate indicator

To make a 1 litre stock solution of the bicarbonate indicator the following recipe can be used

0.1 g Cresol red

0.2 g Thymol blue

0.85 sodium hydrogen carbonate

20 cm3 ethanol (highly flammable)
1000 cm3 freshly boiled distilled water.

Dissolve the cresol red and thymol blue into the ethanol. Then dissolve the sodium hydrogencabonate into 200 cm3 of the distilled water. Then add the ethanolic mixture of dyes and make up to 1000 cm3 with distilled water.

For use this stock needs to be diluted with nine volumes of freshly boiled distilled water and adjust the pH to approximately 7.4. This needs to be aerated and then placed in bottles with labels.
Solubility of carbon dioxide

100 cm3 measuring cylinder

1 cm3 Pasteur pipette x 2

Boiling tube x 4

250 cm3 glass beaker x 2

Thermometer (0 – 100oC)

Breathing set

Short straws x 4

200 cm3 freshly boiled and cooled distilled water

10 cm3 Phenolphthalein (highly flammable & irritant)
100 cm3 0.1M sodium hydroxide (irritant)
Crushed ice

Access to a kettle

Access to a fridge (optional)

Breathing set

The breathing set up need to be assembled prior to the investigation. This can be done by using 6 mm diameter glass tubing and size 15 bungs with 2 bored holes. The glass tubing is heated and then bent at right angles. Each bung should have a long and short piece of tubing pushed through it. This can be seen in figure 2. Ensure that the long end will reach the bottom of the boiling tube. This will allow the gases to pass through the solutions easily.
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The straw must be long enough to extend beyond the t-piece of the breathing set to allow the pupils to breathe comfortably without touching the t-piece. This can be seen in figure.
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The distilled water needs to be freshly boiled and cooled to remove any residual carbon dioxide. 

Place the 0.1M sodium hydroxide into bottles and label with irritant pictograms.

Resisting the Acidification
20 cm3 syringe

100 cm3 glass beaker x 4

Pasteur pipette x 2

5 cm3 syringe

20 cm3 Phenol red indicator (highly flammable)

20 cm3 of synthetic seawater (irritant)
20 cm3 tap water

20 cm3 freshly boiled and cooled distilled water

60 cm3 dilute vinegar

20 cm3 0.4M sodium hydroxide (irritant)
Phenol red indicator

To make the indicator the following recipe can be used

0.2 g Phenol red (irritant)

200 cm3 ethanol (highly flammable)

Take the phenol red and dissolve it in the ethanol. Place in dropping bottles and label with highly flammable pictograms.

Synthetic seawater

To make the synthetic seawater the following recipe can be used.

34 g Marine SaltTM (irritant)
1000 cm3 distilled water

Add the Marine SaltTM to 500 cm3 of distilled water. Stir well and make up to 1000 cm3 of more distilled water.

It is possible that the pH of the seawater may below 8.2 Add drop wise 0.1M ammonium hydroxide until the pH is approximately 8.2. This simulates the average pH of actual seawater.

The distilled water needs to be freshly boiled and cooled to remove any residual carbon dioxide. It is also likely that its pH will be below 8.2. Add drop wise 0.1M ammonium hydroxide until the pH is approximately 8.2. This simulates the pH or the seawater.

Place the seawater into bottle and label with irritant pictograms.

Vinegar

The vinegar used in testing this practical was bought from a local supermarket (distilled malt vinegar). Place into bottles and label. It maybe necessary to dilute it by a factor of 10 to get a suitable number of drops of neutraliser for the pupils to record. 

Place the 0.4M sodium hydroxide into bottles and label with irritant pictograms.

Are plants the answer?
See ocean acidification.

Bicarbonate indicator colour chart
Cabomba strands

30 cm3 bicarbonate indicator

See earlier for preparation of bicarbonate indicator. 

Cabomba

Cut the Cabomba into lengths of 5 cm, as this will allow them to fit into the glass beaker easily. 2 to 5 strands per beaker will provide enough opportunities for photosynthesis to occur. This can be seen in figure 3.The more fronds on each strand the better the Cabomba can photosynthesise. 

[image: image6.jpg]L
W

AN
A,

H‘IIII\HII\IIH‘IHW

240

ATH

(=
']
~N

v € y 4 I wo0

S

9

‘|l|||l|l|l|

Illll\llH‘HH‘!HI‘HHlHHlHH





[image: image7.jpg]



Lamps

Lights used in these experiments need to be stronger than a standard 40 W bench lamp. The 2 that have been suggested are

1) Lamps shown in figure 4 typically are rated at 150 W and so they do give out a lot of heat and so it is important to use a heat filter. Medical flats filled with water, placed between the lamp and the samples are useful as heat filters. 
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Students need to be reminded to avoid touching the lamps until they have cooled down.

2) Fluorescent tubes shown in figure 5 are rated at 28 W and offer a number of advantages over the quartz halogen lamps as they do not give out as much heat and so there is no need to use heat filters.  
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Care should be taken to ensure that lamps are not used in such a manner that there is a risk of electrical shock or overheating that may cause burns or fire.


































Figure 1 – candle holder





Figure 4 – halogen lamp





Figure 5 – fluorescent tubes





Figure 3 – 5 cm lengths of Cabomba





Figure 2 – straws and breathing set
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