This article was downloaded by:

On: 22 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

. The Journal of Adhesion

Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713453635

Bt Letter

B. V. Derjaguin®
@ The Institute of the Physical Chemistry of the U.S.S.R. Academy of Sciences, ® The Department of
Surface Phenomena,

To cite this Article Derjaguin, B. V.(1976) 'Letter', The Journal of Adhesion, 8: 1, 99 — 100
To link to this Article: DOI: 10.1080/00218467608075074
URL: http://dx.doi.org/10.1080/00218467608075074

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, fornmul ae and drug doses
shoul d be independently verified with prinary sources. The publisher shall not be |iable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713453635
http://dx.doi.org/10.1080/00218467608075074
http://www.informaworld.com/terms-and-conditions-of-access.pdf

16: 55 22 January 2011

Downl oaded At:

J. Adhesion, 1976, Vol. 8, pp. 99-100
© Gordon and Breach Science Publishers Ltd., 1976
Printed in Scotland

Letter

In The Journal of Adhesion 6, 331 (1974), there was published a paper
entitled “Capillary Attraction and Wetting Hysteresis by J. J. Bikerman.
The main object of this paper was to show that the force of interaction of two
paraliel, vertical plates that are partially immersed in a liquid varies depending
upon whether the contact angle is equilibrium or not. Therefore, the author
deems it necessary to take into account the presence of the hysteresis of the
contact angle, and tries to draw conclusions therefrom concerning the
direction of the interaction force and its dependence upon distance.

However, from the very beginning it is quite clear that when in the state of
rest and capillary equilibrium, the forces applied to the surfaces of plates
depend only upon the values of density, surface tension of the liquid, the
contact wetting angles, which are existing at the present moment, and the
position of the wetting perimeter. Doubting about it would mean ignoring
the generally known and accepted fundamentals of mechanics and capillarity.

Therefore, here it is possible to avail oneself of the strict and accurate
calculations that are set forth by Bakker on pages 80-83 in his work.!

From the formulas derived by Bakker, it follows univocally that when the
meniscus of the liquid between plates does not intersect the surface of the
“zero level”, then at any distances the plates will be attracted by the force
which is equal to

$gph*S )
where S is the breadth of the plates, g is the acceleration of gravity, p is the
density of the liquid, & is the distance from the ““zero level” of the meniscus
point where the tangent to its surface is horizontal (see Figure 29 of Bakker).

In the case where the meniscus of the liquid intersects the zero level plane
in a certain point B (see Figure 30 of Bakker), then the plates, according to
Bakker’s calculations, will mutually be repelled by a force equal to

F = a(l—siny) 2)
where o is the surface tension of the liquid, y is the angle of inclination of the
meniscus at the point B. The repulsion must take place independently of the
distance (spacing) between the plates, provided the meniscus intersects the
zero level. Such an intersection always takes place in the case considered by
Bikerman, where the contact wetting angles of the both surfaces are in sum
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equal to 180°; hence, his conclusion is definitely incorrect, that the repulsion
force goes over into attraction as the distance between the plates grows.
Erroneous also is Bikerman’s expression for the force of the capillary attrac-
tion of similar plates, which exceeds the value as derived by Bakker.'

It will be easy to detect the main cause which has led Bikerman to obtain
the qualitatively erroneous results.

Equalling the work of the force of the interaction of plates when these are
removed at a distance dd from each other, to the increment of the free energy
of the system, Bikerman seems to forget that the free energy should be
calculated for the equilibrium states of the system, and this is not done when
the wetting perimeters are fixed and, hence, there is hysteresis present.

Consequently, Bikerman’s paper is first of all useless, since all the correct

results may be obtained from Bakker’s work which was published more
than 40 years ago.
, Secondly, Bikerman’s paper is grossly erroneous, and thus may mislead
the reader. And finally, it will be not appropriate to accept Bikerman’s
suggestion that the experiment should substantiate the correctness of an
interpretation, since there is no sense of verifying by an experiment the
calculations that are definitely wrong.t
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T As regards the formulas (1) and (2), these may be written at once, by using the Stevin's
hardening principle, without having resource to the equations defining the shape of the
capillary surface of the heavy liquid.

1. G. G. Bakker, Kapillaritit und Oberfliichensparkung, s.80, from: Handbuch der
Experimentalphysik Bd. 6, Akad. Verlag, Leipzig, 1928.



