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concentration of a gas that will dissolve in a liquid is directly proportional to tts,
concentration in the free space above the liguid, may be expressed as C1/Ca = - K
where C; and C2 are the molar concentrations of the gas in the liquid and vapon;
phases, respectively, and K is the solubility coefficient. This coefficient is dxﬁ'ererﬁ
for each vapor, each liquid, and each temperature.

Henderson and Haggard® have proposed that this law be expressed in a more«
convenient form when applied to the absorption of gases through the lungs into th
blood. They suggest C/Cy = D, where D is the coefficient, of distribution, C is.t e
concentration in the fluid phase (blood), and C; is the concentration in the vapo
phase in alveolar air, both concentrations to be expressed on a weight per volum
basis (milligrams per liter). This form of the law is particularly convenient for thé
purpose intended, and it is to be hoped that additional data will be collected t
establish the coefficient of distribution of more gases and vapors between the at
mosphere and the circulating blood. For a miscible or highly scluble material th
coefficient of distribution cannot be approximated by calculation, but for a less]

y-studies. It is to be hoped that in the future such studies will include the
sgsure of the vapor or gas under observation in alveolar air, and in the
'at time intervals during accumulation and elimination of vapors, as
‘equilibrium. In computing a coefficient of distribution from room-air
oﬁqentratlon data, corrections for changes in temperature and partial pres-
ter vapor should be made if comparisons are desired with coefficients
alveolar air, because alveolar air approaches saturation with water .
7° C: (47 mm. Hg partial pressure). Some of the coefficients that have
lished are given in Table 1.

2. Body Saturation

yipass through the lungs into the blood stream and to be distributed
fit:the body. The respiratory tissue in the lungs, which has been esti-

TABLE 1
Distribution Coefficients

lveoli by two membranes of the utmost delicacy, perhaps only one cell

Solvent B Coefficient of _distribul:i'on' Ref. no. """;, o it becomes evident that equilibrium between the blood in-the lungs
Methy] alcohol 1700 1 veolar air is reached rapidly. The accumulation of the foreign gas or
Ethyl alcohol 1300 1 ," "body depends upon a number of factors: concentration in the air, the
Isoamyl alcohol 836 6 sthe material in the blood and tissues, the length of exposure, the rate
Primary n-amyl alcohol 804 6 . . . o .
Secondary_isoaray]_alcohol 550, 6 the rate of circulation, whether the material is reactive, and others.
"Acetone T T T T T g T T T, § very.solublé in the blood, saturation 6f the body is slow (requiring
Methyl n-propy] ketone 167 6 gely dependent upon the ventilation of the lungs, and is only slightly
Diethy] ketone 167 8 ~changes in circulation; whereas with a very slightly soluble gas, such
Methyl isopropyl ketone 101 8 #izaturation is very rapid (being nearly complete within a few minutes),
Ethy] ether . 15 1
Bengene .~ .58 8 ndependent upon the rate of circulation, and is little influenced by the rate
Carbon disulfide 5 9 With gases and vapors that are freely soluble in- water and nonreac-

* The coeflicient of distribution here is the ratio of milligrama of solvent per liter of-blo
to milligrams of solvent per liter of alveolar air.
* Based upon room air rather than alveolar air.

readily soluble vapor it can be approximated from its vapor pressure and solubi
gt b(fd}"t“n‘l“‘ ”‘t;"“ 37° C Tlie coefficient 61" dlst'nbutwn i§-constant, for tH

brium; are’ proportxonal to the va.por coucentratlon and func-
e of exposure, the rate of saturation is, with constant circulation
re]atxon peculiar to each vapor and independent,of the concentra-
AD0! In other words the same txme is requu'ed for tﬁe same vapor to
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