BTB Information and Instructions
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How BTB works:

BTB stands for “bromothymol blue” which is colorimetric indicator for solution pH. In Carbon TIME we use BTB to detect CO2. When CO2 dissolves in water, it forms a weak acid (carbonic acid), which makes the pH of pure water as low as 5.5. In solutions with pH > 7.1 BTB is blue. In solutions with pH < 6.4 BTB is yellow. Most tap water had too many ions in it that buffer the pH of the water, making it slow to acidify with added CO2, so distilled water is most likely necessary.
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Here’s how to mix BTB solutions for your investigations: 

· BTB works best with distilled water.

· Most commonly, purchased stock solution are 0.04 % aqueous BTB. We recommend diluting the BTB in a 10:1 solution with water as it will conserve your stock. BTB will work the same way when it is more diluted, but the color will appear lighter. During the experiments, if you are using petri dishes to contain BTB, you may want darker (more concentrated) BTB than if you were using a deeper cup as a container for BTB.
· One quick way to make a batch is to use a plastic gallon jug of distilled water and add about 200 to 400 mls of BTB. 

Influence of carbon dioxide on the pH of water
Carbon dioxide can change the pH of water. This is how it works: 
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Carbon dioxide dissolves slightly in water to form a weak acid called carbonic acid, H2CO3, according to the following reaction:
CO2 + H2O --> H2CO3

After that, carbonic acid reacts slightly and reversibly in water to form a hydronium cation, H3O+, and the bicarbonate ion, HCO3-, according to the following reaction:
H2CO3 + H2O --> HCO3- + H3O+

This chemical behavior explains why water, which normally has a neutral pH of 7 has an acidic pH of approximately 5.5 when it has been exposed to air.

