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Contact Angle on Open Weave Material
June 19, 2000

This sample is an open weave material with areasonably hydrophyllic fiber. A consequence of
thisisthat the material can not support a sessile drop. However, its apparent absorption is due
far more to its open weave than to capillary forces. Basically water "falls through” the surface
more than it absorbsinto it. Thiswas verified by conducting a capillary rise test where the
sampleis dipped into a beaker of water and the rise of the wetted portion noted. This sample
exhibited very little rise, perhaps amm. By comparison, an ordinary paper towel (a much denser
material) will have a 10 or 15mm rise within a second or two. With this behavior in mind, the
following images illustrate its behavior.
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Timeis 27.650s, 50ms later.

50ms later the pendant drop has only partially detached from thetip. Basicaly the surfaceis
"pulling” the drop down from the adhesion to the fibers, but this force has not yet overcome the
cohesion to the liquid in the needle. On truly high energy (wettable) surfaces, this same drop
would have detached instantly upon touching the surface. However, the open weave of the
sample limits the total adhesive force available. On some runs, the drop would be pulled to one
side or the other at this point, illustrating the adhesive pull of the sample (i.e., thisis not simply

gravity).

465 Dinwiddie Street « Portsmouth, Virginia23704 « 1.757.393.1584 Fax: 1.757.393.3708
http://www.firsttenangstroms.com



-~ FTA FTA4000: C:ASOURCEANFTADATAMMISCACONTAC™1AKC_C_1.MDB: 6/19/2000 10:35:26 PH
File Edit Acquisition Analsis Tool: Window Help
Contact Angle j| Anglel Auto I | Ref I | Distl SurfTenI |Selected Tool jl Clearl Hadiall Data

=[x

on I l:a_liblatinnl

ft mouse clicks
soth manual and
ttic only options.,
1in Spherical.
=rical Fit
2 define circle
htire drop
Contact Angle [deg) 10179 each side
Contact Angle Cozsine -0.20
Contact Angle Let [deg) 101.79 L
3 it bo surface.
Contact Angle Left Cozsine -0.20 S
Contact Angle Right [deg) 101.79 ralysis. ‘Works
Contact Angle Right Cogine -0.20 ihd Auto T
Tilt Angle [deq] 0.5 = az Baseline |
B aze Width [mm] 1.950
Drop Height (mm) 1.200 el
Drop Yolume [ul] 2 E95
Mowe to previous image in movie Zoom | Cineloop] €] € |5 27 BEB: | il )II 286 197 23 | Del I | Close I

Software selects best fit for drop shape

Images you can caphure in memary Digplay update period A ailable Memary

Timeis 27.666s, 1/60s later.

Drop detachment finally occurs. The image is the equivalent of a multiple exposure since the
drop is moving during the open aperture time of the camera. Theinitial stable angleisfitted
manually in spherical mode. Thisimageis 16.7ms after the preceding one.

In the image on the following page, 16.7ms later the observed contact angle is 56 degrees but
the drop did not remain for the full image time, hence its faint appearance. Interestingly, the
drop shows no spreading (spreading being common with absorbent materials); instead, it is
absorbing straight down.
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Timeis 27.683s, another 1/60s later.

The contact angles can be summarized by the following table:

Time Angle
27.650s touching, but not detached
27.666s 102°
27.683s 56°
28.000s 0°

The time to absorb can be roughly estimated at 33ms. By way of comparison, some absorptions
truly take place in less than one image time, or less than 16ms.

The fact that the drop does not detach immediately, the base width does not increase during the
absorption, and the lack of capillary rise al indicate this material is dominated by its open
weave. One would not expect it to be able to absorb the same mass of water as amore closely
woven paper towel, say.
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