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ABSTRACT

The pilot scale ultrasonic deinking was carried out in order to confirm the commercialization possibility
of ultrasonic deinking. White ledger was used as a raw material and the results were compared to the re-
sults obtained from the conventional deinking. The fraction of smaller ink particle was increased and the
improved ink removal efficiency was also obtained by the ultrasonic treatment. The brightness and
breaking length of ultrasonic deinked pulp were superior to those of the conventional deinked pulp. Most
interesting findings in this study were that the significant improvement in effluent quality and the reduc-
tion of chemicals and energy cost were obtained by the ultrasonic deinking.

Keywords : ultrasonic deinking, white ledger, ink removal efficiency, pulp properties, effluent

quality, energy consumption, economy
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Fig. 1. Cross section of ultrasonicator.

Fig. 2. Pilot scale ultrasonic treatment system
(15L, 40 kHz, 3.6 kW).

Table 1. Pilot scale ultrasonic deinking condition

Treatment consistency(%) Surfactant dosage(%) Power(kW) Treatment time(min.)

5 0.5,1.0 3.6 0.5,1.0,1.5,3.5,10
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Table 2. Conventional deinking condition

Sodium hydroxide(%) 3
Sodium silicate(%) 2
Surfactant(%) 1
Hydrogen peroxide(%) 1
DTPA(%) 0.02
Hardness(ppm) 180
Pulping consistency(%) 5
Reaction temperature(C) 50
Reaction time(min.) 20
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Fig. 3. Effect of ultrasonic treatment time on the
ink particle size distribution (Surfactant
dosage 0.5%).
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Fig. 4. Effect of ultrasonic treatment time on the
ink particle size distribution (Surfactant
dosage 1.0%).
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Fig. 5. Effect of ultrasonic treatment time and
surfactant dosage on the ink removal
efficiency.
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Fig. 7. Effect of ultrasonic treatment time and
surfactant dosage on the freeness and
WRYV of pulp.
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Fig. 9. Effect of ultrasonic treatment time and
surfactant dosage on the COD and
suspenden solid of effluent.
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Table 3. Chemical consumption and cost for deinked pulp of 1 ton

Deinking chemical consumption* Cost for L. .
- . Unit price of chemicals
Chemicals Amount(kg/DIP ton) chemicals(Won)
Sodium hydroxide 2% 34 kg/ton 34,000 25,000 won/25 kg(98%)
Sodium silicate 2% 82 L/ton 150,333 33,000 won/18 L(27%)
Hydrogen peroxide 1% 37 L/ton 79,139 38,500 won/18 L(30%)
DTPA 0.02% 0.2 kg/ton 315,912 39,489 won/25 g

* Based on oven dry weight of deinked pulp
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