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solubility of gases in liquids




Amount of a gas dissolved In a
liquid depends on:







volume of Gas dissolved in unit volume of
Liquid (at certain temperature & pressure)

Solubility
Coefficient



how a gas divides itself between
two phases?

Partition Coefficient
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slow equilibrium with blood
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slower induction (vice

Blood:Gas Solubility Co-
efficient bt
| Desflurane 0.42
Nitrous - 0.47
Oxide
Sevoflurane 0.6
Isoflurane 1.4
Enflurane 1.9
Halothane 2.3
Diethyl 12.1
Ether
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AN "~ solubility = ’ o
surface area
Y 1/ v molecular weight (Graham'’s
law)

1/ membrane thickness

Diffusion Rate V « P. diff x Solubility x surface area

IV V. molecular weight x thickness
Diffusion Rate = constant x pressure diff.
Constant = Diffusion Rate = Diffusion Capacity
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For COZ_ /1 0, co,
Mol wt 32 44

P ~60 mmHg | ~6 mmHg
gradient |

B/G coeff. -0.023 0.49
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f"B/G part|t|on coefﬁaent = 0.023 (37°C)

1 liter blood contains 0.023 Liter = 23 ml O, _

100 ml blood contains 2.3 ml O, ( at 760 mmHg )

For each mmHg, eVer.y 100 hnl blood contains 23 = 0.003 ml

O, >
| 10x760

If at equilibrium between blood and alveolar air (breathing air) ,
PaO, = 100 mmHg |

At ten5|on of 100 mmHg 100 mI blood contam O 3 mI O,
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eg bowel pneumot orax

Diffusion hypoxia: when one turns off N,O at the end of

anaesthesia, its concentration in the alveoli becomes lower
than in the blood. Consequently N,O floods in from the blood,

diluting the alveolar gases and the patient breathes in a hypoxic
mixture. To overcome this, one should administer 100% O, to

the patient until the N,O washes out.

2nd gas effect (concentration effect) : occurs when N,O is
the second gas used for anaesthesia. Even though N,O is highly

insoluble in blood - as an anaesthetic agent- it is much more

soluble .th_én_c_) ~and N ts rapld absol ptlon from ‘the aIv_eoILI_ l
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