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~In 1930 A. V. Hill* developed the thermoelectrlc -method .of measurmg
osmotlc pressures, usmg a sensitive thermopile.” This method was modified.
in 1934 by E. J. Baldes® who used a- single thermocouple. The method’ S0
- modified and later modifications. are the subject of this discussion.
" ‘The apparatus_consists essenhally of a} constantanmangamn thermo-
eouple made of wires 0. 002 ineh in dlameter, fashloned mto loops (as shown

. Cu Cu.

B

'an |,

in Fig. 1A) and coated Wlth bakehte varmsh In order to make measure-
ments in duplicate two separate couples are put on one support and enclosed
in the same compartment -(see Fig. 1B). Either .cotple may be connected
to a galvanometer whose. sensitivity is about 10™ ampere.

Small droplets of two solutions whose osmotic pressures are to be com-
pared. are placed respectively on. the two- Junctlons The couple is then en- -
closed -in a small water-tight metal chamber the walls of which.are cov-
ered with filter paper moistened with one of the solutions .(see Fig. 2A).
The chamber is lowered 1nto a water bath whose temperature is ma,m:camed
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constant to.0.001° C If for example, the vapor pressure of one.of the drop-

lets ‘is- lower- than that of the solution-on the walls, vapor. from the wallsv
will diffuse to the droplet and condense upon it. The latent heat of vapori-.
zation which is liberated will raise the temperature of the droplet -and -¢con-

sequently the. vapor pressure . until there is equilibrium with -the solution-
on the walls, This -equilibrium is reached in about 20 minutes. A differ-

- ence of temperature will thus® be _majntained- between. the. thermomnctxons

‘which. Wlll catse a current to flow in the galvanometer-thermocouple circuit.
" This current will be proportional to. the.original- difference in vapor pressure
_ of the two solutions and likewise to the difference. in osmotic pressure.

- Since this method has been used most often in physiological measure-j o

ments, the, apparatus is' cahbrated by usmg 0.9 per. cent and 0.8 per cent
solutions of NaCl on:the loops and 0.9 per cent NaCl on the walls of the
chamber. With these‘solutions a difference in temperature of ‘about 0.006°C.
is mamtamed between the junctlons The sensmvlty ot‘ the appara,tUS 1s
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_such that . thls dlfference 1n<temperature causes a deﬁectmn on the gal-n, '
-vanometer scale of at least 50“mm. Thus: dlfferences in concentration cor-.
responding to 2 mg of NaCl in 100 gms of water can be detected.

‘Each thermocouple was found to develop an e.m.f. even when identical -

‘solutions were placed upon the two loops. This e.m:f, 'was usually constant
‘and wag allowed for by making two sets of observations:in any measure-
ment;  the droplets being reversed in-the second set. It wag found, how- .
“ever, that the above zero e.m.f. is less when the. loops are farther removed
. from the walls. Consequéntly,’ the -authors had built a large cylindrical brass
chamber havmg a diameter of -6 inches and a length of 12 inches (see Fig.
2B). Three tubes extend from the chamber to: a distance of :3. inches above-
the. surface ‘of thé water. Three double couples supported by brass rods
through which the. ‘electrical’ .connections pass are ingerted-through thesé
tubes into the chambers The chamber is lined with filter paper moistened -
with one- of ‘the- two solutions to be eompa,red artd ‘immersed in the water ~
‘bath: ‘This chamber has proven very saﬁl flvmg con51stent results
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The zero em.f’s developed in the couples rema,m nearly constant the var1a- .
tion of ‘the deflections produced being of the order of: 1 mm. The moist
filter paper lining remains in good - condition, requiring mno attention for -
many days. Three measurements céan be made 51mu1taneously and the whole
mampulatlon is mmpler than: When _three individual chambers- are used. -
Smce in the measurement of osmot1c pressures of blood it is mecessary’
to make measurements in a mixture of air containing 5 per ceiit CO,, tubes- -
“are provided in each casé for- sendmg such a mlxture of gases: through the )
moist chamber. . . .
The accuracy of- th1s method and the poss1bil1ty of: maklng mea,surements
- on small amounts of material ‘at normal physiological tempera,tures and in
an atmosphere of any gas which may be desired, make this method a valu-
able one in- physmlogmal pesearch.® *- ‘Since vapor pressure is cons1dered a .
mgmﬁcant property of ‘solutions; the method may also prove. of value in the .
: mvestlgatlon of the behavior of solutions in general" ) :
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