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Deinking of Laser-printed Paper Using Ultrasound™
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ABSTRACT

This experiment was mainly performed with a mechanical treatment using ultrasound.
We got the followiné conclusions: _

At seven minutes-ultrasonic treatment using nonionic surfactant, yield, brightness and
residual ink contents were superior to other treatment, but several strength properties
were decreased. On the other hand anionic surfactant was considerably low ink removal
efficiency. For ultrasonic treatment using nonionic surfactant, yield and brightness were
dropped when temperature was over 40C, but were observed to be insensitive to the
pulp cc;nsistency and flotation time. In the case of nonionic surfactant, tensile and burst
strength were improved when ultrasonic treatment was used comparing to non-
treatment, and nonionic surfactant was generally better than anionic surfactant in terms
of tensile and burst strength regardless of ultrasound conditions. Several properties were
decreased when anionic surfactant was used in comparison with nonionic surfactant

-except yield, therefore, anionic surfactant. was not proper to be used in this condition.
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Fig. 1. Yield and brightness depending on ultrasonic
treatment time.
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Table 1. Physical properties of handsheet by ultrasonic treatment using nonionic surfactant

Ultrasonic treatment Tensile index Burst index Tear index
(min.) (Nm/g) (kPa - m¥/g) (mN - m%g)

o 20.81 1.29 9.84

1 21.34 1.44 9.91

3 22.68 1.46 10.68

5 22.52 1.46 11.42

7 21.44 141 9.32

10 21.54 1.54 10.13

Table 2. Physical properties of handsheet by ultrasonic treatment using anionic surfactant

Ultrasonic treatment Tensile index Burst index Tear index
(min.) (Nm/g) (kPa - m*/g) (mN - m%*/g)

0 19.62 1.29 12.06

1 18.95 1.22 8.59

3 19.41 1.36 10.56

5 17.88 1.34 11.29

7 18.44 1.08 10.32

10 18.38 1.23 10.22
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Fig. 3. Yield and brightness depending on ultrasonic
temperature.
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Table 3. Physical properties of handsheet by temperature using nonionic surfactant

Ultrasonic temp. Tensile index Burst index Tear index
() (Nm/g) (kPa - m*/g) (mN - m%/g)
30 20.69 1.40 10.26
35 22.52 1.46 11.42
40 21.00 1.49 10.84
45 21.68

(40)

1.43 10.33
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Table 4. Physical properties of handsheet by temperature using anionic surfactant

Ultrasonic temp. Tensile index Burst index Tear index
() (Nm/g) (kPa - m%/g) (mN - m?/g)
30 18.52 1.47 10.85
35 17.88 1.34 11.29
40 18.83 1.44 11.27
45 16.99 1.37 11.47
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Table 5. Physical properties of handsheet by pulp consistency using nonionic surfactant

Pulp consistency Tensile index Burst index Tear index
(%) (Nm/g) (kPa - m¥/g) (mN - m*/g)

0.5 21.39 1.91 10.91

0.7 21.71 1.73 10.66

1.0 22.52 1.76 11.55

1.3 22.21 1.73 10.70

1.5 25.52 2.21 13.39

Table 6. Physical properties of handsheet by pulp consistency using anionic surfactant

_ Pulp consistency Tensile index Burst index Tear index
(%) _ (Nm/g) (kPa - m%*/g) (mN - m¥/g)

0.5 20.94 1.82 11,22

0.7 21.79 1.73 10.51

1.0 20.84 1.64 10.45

1.3 ' 21.45 1.55 10.42

1.5 20.64 1.55 10.72
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Fig. 7. Residual ink content depending on flotation
time.

42

Fig. 8. Residual ink content depending on flotation
time.

Journal of Korea Tappi Vol. 29, No.4, 1997



25 9E o| 4% laser-printed papers) B5

Table 7. Physical properties of handsheet by flotation time using nonionic surfactant

Flotation time. Tensile index Burst index Tear index
(min.) (Nm/g) (kPa - m%/g) (mN - m?/g)

3 20.92 1.49 10.98

4 22.52 1.46 1142

5 23.24 1.58 11.73

6 23.32 1.73 11.31

Table 8. Physical properties of handsheet by flotation time using anionic surfactant

Flotation time. Tensile index Burst index Tear index
(min.) (Nm/g) (kPa - m¥/g) (mN - m?/g)

3 18.55 1.44 11.80

4 17.88 1.34 11.29

5 18.18 1.47 10.80

6 18.36 1.60 12.17
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