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ABSTRACT

In papermaking industry, inorganic fillers are widely used for the purpose of improving opacity, bright-
ness, printability, uniformity and dimensional stability. They are also useful for production costs and en-
ergy savings. In the past, inorganic fillers in papermaking industry only focused on micro-scale but re-
cently, new trials on nano-powdered technology are applying. Even nano-powdered fillers are rapidly
utilized for improving the optical and surface properties in coating and surface sizing, there still have
some problems in wet-end process due to poor dispersibility and retention.

In this study, nano-particled calcium carbonate was produced by milling the PCC and its applicability
between micro sized and nano sized calcium carbonated was compared in wet-end process, and finally
the sheet properties were evaluated. Nano-PCC was not retained in sheet structure without applying re-
tention system, but with retention system nano-powdered PCC was absorbed on fiber surface with ex-
panding the fiber networks. The application of PAM-bentonite system has resulted in high ash retention
and bulky structure for copier paper, and good optical properties in brightness and opacity. However, it
required to solve the weakness of low tensile property due to interruption of hydrogen bonding by nano
fillers.
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Table 1. Basic properties of sSPCC & nPCC
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Fig. 2. Particle size distribution of nPCC.
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Table 2. Retention systems for handsheet papermaking

No. C-starch AKD nPCC C-PAM Bentonite
1 15 0.4 15 0.010 0.050
2 15 0.4 15 0.015 0.075
3 15 0.4 15 0.020 0.100
4 15 0.4 15 0.030 0.150
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Table 3. Changes in turbidity, final air permeability and formation index by application of different
retention system

No. Turbidity, NTU Final air permeability, mmHg Formation index, LT
1 46.5 49.24 52.44
2 44.4 45.27 55.02
3 34.0 45.69 59.62
4 27.1 45.71 69.71




colgE - 1AFA HIZ . Z0|7]% 46(4) 2014

Table 4. Changes in turbidity, final air permeability and formation index by application of different
retention system and sum of 3 converted factors

No. Turbidity, NTU Final air permeability, mmHg  Formation index, LT Sum of 3 factors

1 122.36 105.94 112.82 341.14

2 116.84 97.41 118.37 332.62

3 89.47 98.31 128.25 316.03

4 71.32 98.34 149.97 319.63
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