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ABSTRACT

The new principle to measure a sizing degree by a contact angle was developed using an automatic
determination of the 3-end point coordinates of the water droplet on a sheet, which could diminish the
operator’ s bias during measurement. A constant amount of water was first placed on a sample sheet by
a water dispenser, and then an image of the liquid droplet was captured by a digital camera and then
transmitted to a computer. The program measuring for contact angle extracted a liquid contour by
Gaussian function combined with a 8-direction chain code. The Euclidean equation was applied to the
binary image of the liquid contour in order to measure the diameter of the contour. Finally, the
contact angle of the liquid was calculated by using the diameter and the top coordinates. In addition, a
surface free energy of the sample sheet and an elapsed time taken up to the complete absorption into
the sheet were simultaneously measured with the contact angle.

Keywords : Contact angle, Repellency property, Sizing degree, Surface tension, 3-end point
coordinates, Gaussian function, Euclidean equation, Elapsed time
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Fig. 1. Directional chain code to define a contour
of a liquid droplet.

Fig. 2. Noises formed on a sheet surface.
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Fig 3. Slope variation of a dropet contour
formed on a sheet.
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Fig. 12. Shapes of a water droplet formed on a sheet: (a) a sheet surface before loading a water droplet,
(b} a non-sized sheet, (c) a sheet treated with 0.3% of AKD, (d) a sheet treated with 0.7% of

AKD.

(AKD dosages were based on QD weight of pulp fibers.)
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Fig. 13. Contact angle variation of handsheets
with addition of AKD.
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Table. 1. Measured factors on a droplet of water formed on a sheet surface through the automatic contact angle

measuring system
AKD(%)* 0 0.1 0.2 0.3 0.4 0.5 0.7 0.9 1.0 3.0 5.0
Contact angle(")  10.6 29.9 572 723 90.3 91 936 935 982 983 1002
Height (mm) 0.18 0.57 0.91 1.28 132 1.4 144 153 259 264 271
Width (mm) 3.15 413 296 306 291 292 262 273 265 211 277
Surface free 63 221 -129 038 13 46 4.4 103 105 129

-71.5
energy(dyne/cm)

* AKD addition rate was based on OD weight(g) of pulp fibers.
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Fig. 14, Distorted contact angle by a weight of water droplet(8,>0,).
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Fig. 15. Elapsed time taken up to the complete
absorption of liquid into a sheet.
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Fig. 16. Change of contact angle, width and

height of a water droplet on a sheet
surface with time.

Table 2. Elapsed time taken up to the complete absorption of liquid, i.e., the contact angle of 0o

AKD(%) 0 0.1 0.2 0.3 04 0.5 0.7 0.9 1.0 3.0 5.0
Contact angle(")  10.6 299 572 72.3 90.3 91 93.6 93.5 98.2 983  100.2
Elapsed time(sec) 4 61 3037 3425 3285 4345 4900 5450 9000 16620 17880
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