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Analysis of Effects of Fiber’s Collapse Index on
Physical Properties of Paper Using CLSM
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ABSTRACT

The most important effect of refining is believed as the internal fibrillation. The internal fib-
rillation is the separation of the fiber wall into several lamellae. The internal fibrillation results
in fiber swelling as water penetrates the fiber wall. The increase in paper strength as a result
of refining was due to delamination which made the fiber more flexible.

Pulp fibers are refined to 20, 40, and 70°SR freeness at Valley beater. Changes of physical
paper properties are analyzed depending on fiber wall thickness and fiber’ s collapse index at
2.5 and 5.6 kg; refining loads. At same °SR freeness with 2.5 kg; refining load, the fiber wall
thickness, fiber’ s collapse index, water retention value, tensile strength and burst strength are
higher than those with 5.6 kg, refining load. At low 2.5 kg, refining load, fiber wall thickness is
increased further than at high 5.6 kg; refining load. With higher fiber wall thickness by lower
intensity refining load, higher internal fibrillation, flexibility, collapsability of fibers are
achieved. Those effects improve WRYV, tensile strength, and burst strength. Tear strength
shows opposite trend to tensile and burst strength as usual.
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Fig. 1. Effect of ° SR freeness on fiber wall
thickness and collapse index.
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Collapse Index (CI) = 1-(LA/LAy)

LA =lumen area obtained from the
cross—sectional image of a fiber
(after treatments that may have
caused flattening or collapse)

LAy = lumen cross-sectional area of the
same fiber, as if it had not
been subjected to any external
forces, and therefore had not
collapse.
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Fig. 2. Relationship between collapse index
and apparent density.
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Fig. 3. Changes of collapse index and break-
ing length with refining degree.
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Fig. 6. Relationship between collapse index
and tear index.
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and burst index.
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