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' ' Measurements of the Height of a Large Drop .

1 
of Mercury. 

IN determining the surface tension of mercury and 
other liquid metals, many workers have the 'I 

method of measuring the height from the max1mum 
section to the summit of a large drop. Most agree as . 
to tho method of setting on the maximum section, I 
but a variety of ways are used to define the top of 
the drop. Two recent papers 1 describing 
ments made after using every care to obtam pure j' 

mercury and high vacuum, with no essential 
ferenco in technique except m the method of definmg J' 

the summit of the drop, give respectively 515 ± 6·8 
dynes and 432·2 !: 0 ·3 dynes for s_urface \ 
tension of mercury at 31 o C. In v1cw of th1s discrep
ancy and the fact that it corresponds to a difference j 
of only about 0·2 mm. in. height ?f drop, the follow- · 
ing notes on methods tned out m th1s laboratory may I 
be pertinent. . . 

(l) A collimated beam of from a small 
source set carefully at the he1ght of the dr?p shm?s 
over the summit, and the top of the drop 1s seen m 
the horizontal microscope, accompanied by diffraction 
lines. The definition is good, and the very small j 
correction for diffraction can be determined by setting . 
on to a similarly disposed mercury drop in the open ' 
laboratory, when the exact surface may be located by I 
bringing a spherometer point al.most mto the _surface 
and taking readings on both pomt and reflectiOn. J 

(2) A card ruled with lines is placed 
drop an_d the settm15 lS ma<_:le the \ 

mtersectwn of the hnes and their reflectiOn. The I 
definition is sharp, but, of course, the telescope must . 
be focused on the card and not on the drop, and there 1 

is thus a considerable horizontal distance between the 
points, the vertical separation of which. must be J 

measured. This increases any error due to maccurate 
1

. 
levelling, and, if the aperture is small, it is not. easy 
to see reflections from a horizontal surface usmg a 
truly horizontal telescope. . . . 

(3) Ifthedropisencloscd m a I 
through a window on one _wh1le 
observing through a wmdow on the oppos1te s1de of , 
the box, the drop appears a s a sharply defined black I 
body. What appears to be the upper surface of the 
drop, however, is really the curve on the drop 
which will reflect rays commg from th_e top of the 
ground-glass window so that they pass mto the tele- I' 
scope. The position of this curve on the 
size of the drop and its position relat1ve to the top I 
of the window. Using a window 4 em. the ce10tre 
of a drop 6 em. in diamet,er, the followmg rea?mgs 

1

._ 
were taken as the window was blackened out stnp by 
strip from the top downward : \ 

Height from top of drop Reading of microscope set on 
to top of window. app:.rent. top of drop. 

1

. 
1·0 mm. 3·343 mm. 
2·2 3·328 
5·1 3·274 ' 
8·3 , 3·222 I 

The setting on the top of the drop, using method 
(1), was 3·367 mm., and the correction for diffraction , 
about + 0·0 1 mm. M. Kernaghan uses an enclosed I 
drop and a ground-_gla:ss window, but the method of 
defining the SlunmJt IS not very clearly stated. It 
is remarkable that the difference of 83 ?-ynes quoted 1 

above is in the direction to be expected 1f the workers I 
had used methods (2) and (3) respectively 
completely eliminating the sources of e_rr_or menti_oned. ; 

In spite of individual workers obtammg I' 

values, the question of the value of the surface ten_sw_n 
of mercury in vacuum remains unsettled, and It 
obviously desirable that workers should check the1r 
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readings for the top of using two 
different methods of illummatwn and findmg 1f the 
setting is unaltered. It may be said that measure
ments made here, both with glass and using an appa
ratus entirely of fused silica made by the Thermal 
Syndicate, indicate a greater height for the drop than 
those recorded by M. Kernaghan. 

R . s. BURDON. 
Department of Physics, 

University of Adelaide, 
July 10. 
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Polarity and Vapour Pressure. 

IN considering the effect of polarity on the vapour 
pressure and association of a liquid, a simple case is its 
influence on the partial vapour pressures of a polar 
liquid in its binary mixtures with a non-polar liquid, 
which, except for lack of polarity, should preferably 
be closely related in chemical structure to the polar 
liquid. 

It is convenient to consider as ' perfect ' a solution 
in which the restraining force on a polar molecule 
about to be vaporised is the _same as in an 
dilute solution of the polar m the non-polar hqmd. 
Perfect solutions are then represented by the tangent 
to the partial vapour pressure of the_ polar 
liquid at the limit of zero It 1s 
posed to consider the effect of polar1ty m pro?-u?mg 
deviations from this tangent. To take dev1atwns 
from Raoult's law as measures of imperfeotion is un
satisfactorv, since to do so implies that all pure liquids 
are perfect, whilst admitting that mixtures of liquids 
may be imperfect. . 

Let the activity of the polar liqmd be equal to b 
times its vapour pressure. Then in a perfect solutio_n 
the free energy (F,) of the polar liquid per molecule 1s 
kT log. bp, , where p, is the partial pressure of 
the polar liquid, and k is Boltzmann s constan.t .. Let 
the partial vapour pressure of t?e lu;tmd m a 
solution of the same concentratiOn m reality be p : 
the corresponding free energy (F) being kT log. bp. 
The free energy of transference of a molecule fr_om _a 
perfect to a real solution of the concentratiOn 1s 
]1' -- F, = kT (log. bp -log, bp,), that 1s 

!!__ = e<F-- F;)/kT. 
p, 

For such a dipolar molecule as is under considera
tion, F may be identified the e_nergy _due to the 
field of the dipole in a mednun of dtelectrJC constant 
equal to that of the real solution of the 
involved. Similarly F, is the energy m a. medmm of 
dielectric constant equal to <;>f the pure I?-on-polar 
liquid (since under perfect cond1t10ns 
of a polar molecule remains the same as m an mfm1tely 
dilute solut ion in the non-polar liquid). If the polar 
molecule be treated as two charged spheres in contact 
with each other, for simplicity assuming that each 
sphere is completely immersed irl: the and 
integrating up to a sphere, the radms of whwh may be 
called the molecular radius, it has been shown 1 that 
this energy is given by p,2f3a3D, where ,II. i_s the dipole 
moment, D is the dielectric constant, a 1s the mole
cular radius. Therefore 

p.' ( 1 1) 
P=e-3a'FT IJ,-i) 
p, 

Unfortunately the data required to test this rela
tion are very scanty. The values of a necessary to 
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