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W ORK in this laboratory  on various fa t  deriva- 
tives has prompted  the developlnent of an ap- 
para tus  adapted  to the routine measurement  of 

vapor  pressure on small quanti t ies of material .  This 
appara tus  is a modification of one recently described 
(1, 2, 3), the difference being the replacement  of the 
air  bath and open capi l lary by  a closed system which 
may  be immersed in a liquid bath. These changes 
result  in a grea ter  sensitivity and accuraey in the 
t empera ture  range where liquid baths arc practicable.  

One form of the apparatus ,  which has given satis- 
fac tory  results, is shown. The section ABCI)  is the 
essential pa r t  of the tube. There are a few critical 
dimensions in this section. While the diameter  at C 
(upper  liquid meniseus) may va ry  between 0.15 and 
0.3 ram., it has been folmd that  the use of the smaller 
diameter  results in a morc sensitive instrument.  The 
inner diameter  at A (lower liquid meniseus) shouhl 
be 10 times that  at C. The diameter  should be fa i r ly  
constant f rom B to D (factor  of 2) with the smallest 
diameter  at C or above. As the height AC varies 
with surface tension, the type of liquid to be studied 
may  have to be considered al though the var ia t ion is 
usual ly not great  among organic liquids. 

Since the difference ill pressure on the two surfaces 
at A and C and the resul tant  fall  of the uppe r  menis- 
cus are p r imar i ly  dependent  orl the rcsistance to 
vapor  flow in the section CD, the height of this sec- 
tion should be greater  for  larger  diameters, flow- 
ever, the decrease in the height of the CO]lmm of 
liquid suppor ted  b y  the capillary,  as the diameter  
increases, as well as the lessened resistance to flow of 
liquid ill a larger  tube makes possible the main- 
tenanee of a constant height BI)  even though the 
diameter  varies considerably f rom tube to tribe. 

T I I E  rest of tile tube was designed to overcome 
certain manipula t ive  difficulties and ma.v be modi- 

fied without affecting the accuracy of the readings. 
The bend above D should be below the surface of the 
liquid in the bath  to prevent  format ion of condensate, 
which can run back iuto the eapillary,  when the pres- 
sure is increased. A broken cohunn of liquid in the 
capi l lary usually means that  the tube must  be dried 
and refilled before another  determinat ion can be 
made. The loop E serves as a heated surface where 
the very small alnount of liquid vaporized at C may  
condeuse without  forming a plug. The diameter  
throughout  this loop should be at least 2 mm., but  a 
larger  diameter  will not affect results. In  construct- 
ing the tube, the seal at F should be made in such 
a manner  tba t  pressure or vacuuln may  be applied 
in cleaning the tube. The downward slope to the 
28/12 hemispherical  joint  G prevents  any  drainage 
f rom the joint  into the tube. Stopcock l I  was grooved 
to make possible the simultaneous isolation of the 
manometer  and boiling point tube f rom each other 
and f rom the vacuum source. 

The operation of the appara tus  is the same as that  
of one previously described (1, 2). The stopcock l is 
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set so that  evacuation will take place at a predeter-  
mined rate. With the bath t empera ture  either con- 
s tant  or changing very slowly, the stopcock I [  is 
tu rned  so that  both the manometer  and the boiling 
point  tube  are connected through I to the vacuum 
source. When the meniscus at C begins to fall, i I  is 
closed. The t empera tu re  of the ba th  and the pressure 
as indicated by the manometer  are then the coor- 
dinates of a point  on the vapor  pressure curve. 
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Although the actual  operat ion of the appara tus  is 
not difficult, it is impor tan t  that  the determinat ions 
are made under  conditions nearly identical to those 
of the calibration. Some of these conditions are :  a) 
the amount  of liquid in the tube, b)  the rate of 
evacuation, and  c) the distance through which the 
liquid in the small capi l lary  moves before the tube 
is isolated. Care in loading the tube, scratching and 
cal ibrat ing stopcock I, and use of a scale behind the 
capi l lary make it possible to reproduce readings with 
an accuracy of •  ram. of f ig.  As a general rule, 
decrease in the diameter  of the small capi l lary  reduces 
the need for  exact reproduct ion of conditions. 

Summary  
An appa ra tus  is described for the determinat ion of 

vapor  pressures on small amounts  of pure  substances 
with an accuracy of •  mm. Use is made of the 
increase in resistance to gas flow which accompanies 
decrease in diameter  of a capillary.  
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