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APPENDIX vi

GAS LAWS
Boyle’s Law

“The pressure of a fixed mass of gas is inversely proportional to its
volume if the temperature is constant”

If you put external pressure on a gas in a flexible container e. g. like taking
a balloon underwater, it gets smaller, if you release the pressure it gets
bigger. The change in size is proportional to the change in pressure
applied to it as long as the temperature of the gas remains the same.
(Barotrauma)

Dalton’s Law

“The total pressure exerted by a mixture of gases is equal to the sum
of the partial pressures exerted by each of the gases”

Air at 1 ATM contains about 79% nitrogen (N2) and 21 % Oxygen (03)
so the total pressure of the mixture is 1 ATM. Therefore, 0.21 of an ATM
1s Oz and 0.79 of an ATM is N2. Add the two together and you get 1 ATM.
At 2 ATM everything would be doubled, so N2 would be 0.79 x 2 = 1.58
and O, would be 0.21 x 2 = 0.42. Add those two numbers together and you
get 2 ATM. (CNS Oxygen toxicity)

Henry’s Law

“The amount of any given gas that will dissolve into a liquid at any
given temperature is a function of the partial pressure of the gas that
is in contact with the liquid and the solubility of the gas in the
particular liquid”

All liquids can hold gas in solution without releasing it and making
bubbles. The amount of gas the liquid holds in solution without making
bubbles is dependent on how easily the particular gas can dissolve into a
liquid and the partial pressure of the gas that is touching the liquid. The
higher the partial pressure the more gas can be dissolved into the liquid

If you increase the general pressure on a gas mixture you will increase the
partial pressure. If you release the pressure, the partial pressure will drop
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and the gas will start to come out of the solution and may form bubbles.
Decompression illness (DCI/DCS)

Charles’ Law
“At a constant pressure, the volume of a gas varies directly with the

absolute temperature”

As long as a gas can expand in a flexible container e.g. a balloon, if the
temperature of the gas is heated the size of the balloon (volume) will
increase. If the gas is cooled the size will decrease.

Gay-Lussac’s Law

“The pressure of a confined gas at a fixed volume is proportional to
the temperature”

If the volume of a gas does not change e.g. like in a scuba tank, the
pressure will increase if the temperature rises and decrease if the
temperature falls.
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