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Abstract

This study examined the effects of recycling on chemical pulp fibers from multiple
recycles. Firstly, water-pretreated alkaline photocopy paper was disintegrated by
TAPPI standard disintegrator at room temperature. After dewatering, this pulp was
dried in oven at 80C for 24hrs. A sequence of wetting, disintegrating and drying
was one recycling cycle and this cyclic treatment was repeated from zero to five
times. The recycled handsheet dropped to 90% of the original brightness after five
cycles, and lost the most brightness in the first two cycles. However, it had a gain
of 10% in opacity after five cycles. And, in this study, the method for determining
residual ink(toner) content in recycled handsheets were estabilished by means of
SEM-EDX and atomic absorptive photometer. The change of residual ink percentage
on recycled paper showed the effect of recycling numbers on deinkability of waste
paper. A slight decrease in deinkability was noted for the recycled handsheets, which
may be due to the change of fiber surface free energy connected with fiber swelling.

Keywords : Photocopy paper, Recycling, Brightness, Opacity, Residual ink,
Deinkability, Surface free energy.
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Table 1. Contact angles of recycled handsheets by various saturated hydrocarbons

Number of Contact anlge @,
recycles Cyclohexane Octane Heptane iso-Octane Hexane
0 36.7 46.4 473 26.7 35.1
1 28.6 165 315 26.1 323
2 100 16.3 23.8 180 17.3
3 109 95 23.0 9.6 174
4 5.8 9.0 12.9 6.1 118
5 6.7 92 187 99 107

Table 2. Effect of recycling on surface free energy of recycled handsheets

Number of Dispersion Dipole component Surface free czanergy, Non-dipole
recycles component erg/cm component

0 57.246 9.400 66.646 23.906

1 41.730 11.820 53.550 26.808

2 41.106 11.980 53.086 26.989

3 36.296 12.762 49.058 27.855

4 34.457 12.886 49.058 27.991

5 32.083 14.755 46.838 19.952
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