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The paper is a thin, wide sheet formed from the entanglement, flocculation, and
bonding of fibers, filaments, and cellulose components. It is produced in various
dimensions for numerous applications. Building on a previous study on the
fluorescent staining methods of cellulose fibers, the present research investigates
the microscopic structure of the sheet and its components in three dimensions
(length, width, and depth) using a confocal laser scanning microscope. This study
also examines the distribution of cellulose fibers and components within the paper
structure's three dimensions using fluorescent properties and confocal microscopy.
The cellulosic components of the paper structure exhibited a green fluorescent
reflection (420-500 nm) in the visible light region when excited at a wavelength of
405 nm. Beyond the two-dimensional analysis of paper planes, the confocal laser
scanning microscope provided a wide array of intriguing images, revealing how
fibers or cellulose fiber fractions are distributed within the paper's thickness
without the need for layer-by-layer slicing. Depth imaging of paper was successful
for samples with basis weights of both 20 and 60 g/m2. The resulting images
showed increased flocculation and accumulation of fiber elements and segments
with depth. Overall, images obtained from the confocal laser scanning microscope
demonstrated that the apparatus is suitable for investigating the distribution of
labeled fibers and fiber fractions in all three dimensions of the paper structure.
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