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Analysis of Printed Image Depending on Mixing Ratios of
Softwood and Hardwood Fibers Using Image Analyzer and CLSM

Jang-Ho Lee and Jong-Moon Park
(Received on July 12, 2002; Accepted on August 5, 2002)

ABSTRACT

The purpose of this study was to analyze how the fiber properties and mixing ratio of softwood and
hardwood pulp affect on roundness of printed image. Softwood pulp and hardwood pulp were refined
to 400 and 600mL CSF by Valley beater and handsheets of 70 g/m? basis weight were made at differ-
ent mixing ratios of hardwood and softwood pulp. The roundness, dot area, and shape of the printed
dot were measured by Image Analyzer. The depths and shapes of the acridine orange penetration into
paper were measured by CLSM.

With higher mixing ratio of hardwood pulp, the paper showed higher air-permeability and better for-
mation, especially at lower freeness. The roundness of the printed image became better and the dot size
became smaller when the amount of hardwood pulp increased. Penetration depth of acridine orange by
CLSM became greater and roundness increased to real circle when the amount of hardwood pulp
increased. It was thought that higher mixing ratio of hardwood fibers resulted in efficient penetration
by better formation with uniform micro-pore distribution and it increased roundness. It was thought
that fiber properties and mixing ratio affected the structure of paper and the shape of the printed dot.

This study showed that the measurement of depth of the liquid penetration into paper without
destruction and contact was feasible. Moreover, this method showed that the shape of the liquid pen-
etration was measurable.
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Fig. 1. Diagram of roundness.
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Fig. 2. Roundness of paper made of mixed pulps
at different freeness.
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Table 1. Properties of paper and printing quality depending on freeness and mixing ratios of softwood and hard-

wood fibers

600 tal. CSF 400 mL CSF
Sw(%) 100 70 50 30 0 100 70 50 30 0
Hw(%) 0 30 50 70 100 0 30050 70 100
Roundness 09546 09654 09757 09758 09735 | 09529 09542 09734 09694 09729
Formationindex 0064 00625 0062 00615 00611 | 00639 00631 00615 00612 0.0603
Dot area(pixels) 130,828 128237 125553 124,665 122,157 | 134050 130,962 129300 127,961 123978
App‘fe/m ‘{‘;’“S“y 0.6849 06579 05921 0.6140 05665 | 07487 07424 07234 07278  0.7093
glem’
Porosity(%) 561 577 594 662 618
Acridine roundness 0.9291  0.9402  0.9420 00432 09520 | 09292 09330 00438 09422 09457
Pe“etra(mo;’ P 999 1023 1075 1067 1109 | 906 919 929 930 1023
um
Airpermeability(sec) 144 80 50 37 20 | 1246 950 474 340 208
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Fig. 3. Comparison of roundness and apparent
density of paper made of mixed pulps at
different freeness.
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