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Advantages of the Ring Method for the Study of the 
Surface Equilibria of Colloidal Solutions. 

THE letter of Prof. Harkins, concerning some of"the 
methods used for measuring surface tension,' contains 
a statement about the ring method which may mislead 
the reader ; and the addition of a few words to it 
may therefore be worth while. 

My efforts in the past five years have tended. to 
emphasise the importance of a phenomenon whwh 
had been overlooked so far, namely, the decrease 
in the surface tension of colloidal solutions as a function 
of the time. Although a few exceptions have been 
found, the great majority of colloidal solutions obey 
this law, including dyes, proteins, metallic sols, gums, 
etc. It was known that the static value of the 
surface tension was different from the dynamic value, 
but it was generally agreed that the adsorption in 
the surface layer took place almost instantaneously.• 

The study of the delayed adsorption, which can 
be fqllowed step by step over periods of hours through 
the consequent decrease in the surface tension, can 
obviously only be observed by using a method 
permitting a proper control of the time. As the 
surface tension of a colloid solution begins to decrease 
as soon as it is no longer stirred, its value depends on 
the time elapsed since the last stirring. By using 
the instrument which I call for short a 'tensiometer, 
according to a technique first desoribed in 1922 and 
improved in 1925,3 it was possible to obtain the 
values of the surface tension about 1/10 of a second 
after the stirring. These values, for sodium ?leate 
solutions diluted to 1/25,000, were only shghtly 
less than the value of the surface tension of pure 
water, namely, 68 to 69 dynes at 20° C. Measure
ments taken at ten seconds' interval showed the 
decrease which, under the conditions of the experi
ments (2 c.c. in watch- glasses), took place pro
portionally to the time. After thirty seconds the 
value was 55 dynes, and after one minute, 42 dynes. 
The curve expressing the decrease then a 
logarithmic shape, and the static value was attamed, 
in this case in five minutes, at 36·6 dynes. At 
higher dilutions, the time required to reach the 
static value is greater; for at 
under the same experimental condrtwns, the statrc 
value was equal to 32·1 dynes and was reached in 
twelve minutes. It- is obvious that the time required 
to reach the equilibrium depends on three 
factors : concentration, mobility of molecules (functiOn 

. . surface f 
of t,he viscosity of the solutiOn), and ratiO volume 0 

the container. It may vary with different solutions 
in watoh-glasses (2 c.c.) from twenty (pure 
serum) 'to three hours or more (serum drluted 10,000 
t.o 20,000 times). 

Such measurements are very easy and simple to 
perform with good accuracy by means of the tensio
meter. If a drop method, even though highly 
improved, were used, it_ would require waiting two 
or three hours, sometimes more, for every drop to 
form and fall. If it be assumed that three drops were 
sufficient to obtain a satisfactory accuracy, which is 
an optimistic view to say the least, this would mean, 
with one instrument, six hours instead of two, or 
nine honrs instead of three, and an accurate control 
of this time would be exceedingly difficult. The 
determination of a complete adsorption isotherm 
would require days. Moreover, the estimation of 
the total adsorbing area, which is an important factor, 
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would not be an easy matter and would involve the 
calculation of the surface of the drop itself. I have 
shown 4 that under certain conditions absolute minima 
of the value of the surface tension are observed at 
very high dilutions (at 1/750,000, 1/1,220,000, and 
1/1,390,000 in the case of 2 c.c. of sodium oleate in 
wat.ch-glasses), and that these minima can be shifted 
by altering the area of the adsorbing surfaces (by 
adding glass beads, for example). The hanging-drop 
method does not readily lend itself to such experiments. 

Another interesting phenomenon was described in 
1922,5 namely, the 'antagonistic action' of one 
colloid upon another. When a st.rongly surface
active substance, such as sodium oleate, is added to 
a solution of colloids with larger molecules or particles 
(proteins, metallic sols), a sudden drop in the 
tension is observed, as would be expected, but thrs 
drop is immediately followed by a rapid rise which 
can be followed step by step with the tensiometer, 
and, under certain conditions. the original surface 
tension is reached after seven minutes. When 
measurements are made every thirty seconds, a 
perfect adsorption isotherm is obtained." It is 
doubtful whether this phenomenon could be studied 
at all with any drop-weight method. Yet it. is 
important, since it gives a method whereby adsorptiOn 
may be studied quantitatively with great ease and 
rapidity, and whereby the area of adsorbing surfaces 
may be evaluated. This problem is being investigated 
at present in our laboratory. 

A slight modification of the tensiometer makes it 
possible to measure interfacial tensions.' With this 
instrument we have obtained adsorption isotherms 
at the interface between paraffin oil and sodium 
oleate solutions, as a function of time ; 8 the action 
of temperature at the interface between water and 
ethyl ether and water-carbon disulphide was 
investigated with great. facility, and gave posttwe 
temperature coefficients. . 

I have mentioned a few of the results whrch were 
found as a direct consequence of the use of the ring 
method improved so as to render it practical and 
very rapid. In the biological field this method has 
enabled us to study the processes of immunity in 
animals, and to reach certain conclusions which are 
not devoid of interest. On the other hand, the 
absolute value of the surface tension of water obtained 
without any correction with the du N oiiy 
agrees within ±0·1 dyne with the values pubhshed 
bv the best authors (72·6 dynes at 18° C.). Further
more, although criticised by some, the ring method 
has nevertheless in recent years aroused so much 
interest that Prof. Harkins himself, whose authority 
in this field is unchallenged, haf? found it necessary 
to give it a great deal of at.tention, and leads us to 
hope that. he and his collaborators will soon be able 
to give a corrected formula which will reduce the 
errors to less than 0·1 per cent. This correction. 
although uncalled for in the case of water most 
aqueous solutions, will undoubtedly establish the 
superiority of the ring method over all others, so. 
as convenience, rapidity, reliability, and adapt.abrhty 
to different problems are concerned. I trust have 
made it clear that it has already scored m the 
particular case of colloids. 

Rockefeller Inst.it.nte for 
Medical Research. 

P. LEcoMTE nu NouY. 

' P. L. du Noiiy, Phil. Mag., 1924, 48, 664; "Surface Equilibria. 
of Organic and Biological Colloids" (New York, 1926), pp. 86 and fol. 

' P. L. du Noiiy, J. Exp. Med., 1922, 36, 115. . . . 
• P. L. du Noiiy, "Surface Equilibria of Orgamc and Bwlogtcal 

Colloids" (New York, 1926), pp. 155 and fol. 
' P. L. du Noiiy, J. Gen. Ph11siol., 1925, 7, 625. 
• P. du Noiiy, "Surface Equilibria of Organic and Biological 

Colloids" (New York, 1926), pp. 174 and fol. 


	Advantages of the Ring Method for the Study of the Surface Equilibria of Colloidal Solutions

