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Effect of Particle Shape and Size of Calcium
Carbonate on Physical Properties of Paper

Young -Rim Han" Young-Bum Seo®

ABSTRACT

This study was intended to investigate the proper shape and size of calcium
carbonate for the improvement of paper properties and its end use performance. We
loaded calcium carbonate of various shapes and size in the handsheet and
measured their physical and optical properties.

Results obtained from the study are summarized as follows :

1.Due to different particle shapes and sizes, precipitated calcium carbonate (PCC)
contributed greater to bulk improvement than ground calcium carbonate(GCC).
Scalenohedral form of PCC produced the bulkiest sheet. GCC made the sheet
bulkier as average particle size increases.

2. Tensile strength increased as average particle size was increasing. GCC kept
tensile strength more effectively than PCC. The effect of particle size on tensile
strength was much more pronounced as filler addition level was increasing.

3. Over the average particle size of 6.99#m, GCC gave much higher burst strength
and internal bond than PCC did. In the filler levels of 20% and 30%, GCC by using
bigger size fillers showed 50~100% improvement in some cases than PCC at the
same filler content.

4. Tear strength increased as average particle size was increasing. At the filler
level of 30%, PCC decreased tear greatly.
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5. Over the average particle size of 13.56#m, GCC kept bending stiffness greater
than PCC. Due to its shape, Scalenohedral form of PCC showed higher stiffness

than others at the same particle size.

6. Cubic and acicular form of PCC improved light scattering coefficient very
effectively. Light scattering coefficient of GCC decreased as average particle size

increased.

7. Both of particle shape and size of filler were important factor in developing
optical properties and bending stiffness. Particle size was the only important factor

in developing other strength properties
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Table 1. Physical properties of calcium cabonates.

Name A7

Ave. particle

Sample Morphology size( m)
Preipitated Brilliant-15 PCC-2.68 cubical 2.685
caleium Tama Peal TP-123  PCC-c2.68 aragonite 2.685

carbonate 93l S PCC-s3.74 aragonite 3.714

. 53 TL PCC-s4.56 scalenhedral 4555
BS-10000 GCC-2.38 irregular 2.385
Ground S33000 GCC4.19 irregular 4.195
calcium OM-7 GCC-6.99 irregular 6.995
carbonate H GCC-13.56 irregular 13.56
K GCC-19.54 ” 19.54
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