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Evaluation of water-absorptivity and water-repellency of paper by micro-sizing degree
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Graduate School of Agricultural and Life Sciences, The University of Tokyo

Abstract

Nowadays, the target of ink jet printing systems is not only personal use, but advanced commercial
printing capable of outputting variable information continuously etc. Commercial ink-jet papers with a silica
or alumina coating seek high image quality. On the other hand, the industrial and office printing markets
demand uncoated papers compatible with both offset printing and electrophotography. The present work
aims at research of the behavior of a micro liquid droplet of water-based ink-jet inks or simply water
absorbed into uncoated paper. In the experiment, laboratory handsheets were prepared by adding alkyl
ketene dimmer (AKD) as a sizing agent at different levels; none, 0.05, 0.10 and 0.20 % on dry pulp mass.
The landing action and the absorption into paper of water droplets ejected from an ink-jet head were
recorded by the microscopic high-speed video camera system every millisecond. The period of time between
the landing and the completion of absorption was defined as “micro-sizing degree”. The micro-sizing degree
was approximately 3 ms up to 0.10 % AKD addition. It is lower than that of commercial silica-coated ink-jet
papers which was approximately 8 ms although silica-coated papers are known to absorb water very quickly.
However, the micro-sizing degree was approximately 45 ms for the handsheets of 0.20 % AKD addition.
This result implies that the water-repellency by AKD is evenly distributed over fiber surfaces at the
micrometer level such as the diameters—a few micrometers—of ink-jet water droplets.
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Fig. 1 Microscopic high-speed video camera system

for absorption of micro-scale liquid droplet.
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Fig. 3 Landing of water droplet on fiber surface of pulp sheets prepared
with AKD added at (a) 0.05 and (b) 0.20 %, respectively.
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Table 1 Micro-sizing degree for differently sized pulp sheets
AKD addition, % on dry pulp mass 0 0.05 0.10 0.20
95 Micro-sizing degree, ms 2.1 3.4 2.3 44.9
1 4 Standard deviation, ms 0.7 4.7 1.0 28.6
AKD 0.10 %
95% confidence interval, ms 0.4 2.5 0.7 21.2
0.20% Number of measured droplets 11 14 7 7
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Fig. 4 Micro-sizing degree as a function of AKD

addition to pulp fibers in preparation.
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Fig. 4 Volume changes of water drops above surface plane of handsheets prepared by
adding different amounts of size (AKD) on dry pulp mass as indicated.
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