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Deinking of Laser-printed Paper Using Enzyme™

Byoung-Jun Aun” - Ki-Hyon Paik®

ABSTRACT

This experiment was mainly performed with a biological treatment of laser—

printed paper using enzyme. We got the following conclusions:

In the case of nonionic surfactant treatment, brightness, residual ink

contents and several strength properties of deinked paper were excellent at the

low dosage of cellulase 0.05%. When mixed cellulase and xylanase was used,

yield was increased as the dosage increased up to 0.2%, but brightness was

decreased at the same condition. In contrast, deinking efficiency of anionic type

was reduced in terms of brightness, residual ink contents, and tensile

strength. As flotation time was increased, yield decreased and brightness
increased slightly. On the other hand, the addition of surfactant during

repulping process showed better result than that during flotation process.
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Fig. 1. Deinking effect of enzyme dosage on yield and
brightness using nonionic surfactant.
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Fig. 2. Residual ink content as a function of enzyme
dosage using nonionic surfactant.
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Table 1. Deinking effect of dosage and enzyme combination using nonionic surfactant.

Enzyme combination, dosage Tensile index Burst index Tear index
(C, C/X(1/3), %) (Nm/g) (KPam®/g) {(mNm%/g)
c-1 20.81 1.29 9.84
C-2 19.30 1.03 7.66
C-3 20.04 1.33 997
C 0.025 19.57 1.26 . 9.35
C 0.05 17.57 114 8.83
C 0.1 1757 114 8.83
C 0.2 15.88 1.04 8.78
C 0.25 16.64 1.06 8.29
C/X(1/3) 0.025 18.15 1.24 8.12
C/X(7/3) 0.05 1741 1.05 7.31
C/X(7/3) 0.1 19.10 0.98 7.16
C/X(7/3) 02 16.90 1.00 7.12
C/X(7/3) 0.25 17.01 0.95 7.71
C : Cellulase C/X : Cellulase/Xylanase
C-1 : Nonionic surfactant(DI~100, 0.2%) and NaOH(1%) as repulping chemicals
C-2 : Nonionic surfactant(DI-100, 0.2%) as repulping chemical using buffer sol.(pH 5)
C-3 : Flotation after C-2 treatment
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Fig. 3. Deinking effect of enzyme dosage on yield and
- brightness using anionic surfactant.
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Fig. 4. Residual ink content as a function of enzyme
dosage using anionic surfactant.

Table 2. Deinking effect of enzyme dosage and enzyme combination using anionic surfactant.

Enzyme combination, dosage Tensile index Burst index Tear index
(C, C/X(7/3), %) (Nm/g) (KPam?/g) (mNm?/g)
C-11 14.52 0.96 740
C-12 19.27 1.19 10.08
C 0.025 14.72 1.15 9.38
C 0.05 15.38 1.22 8.76
C 01 15.59 1.01 8.18
C 0.2 16.65 0.95 6.93
C 0.25 15.92 0.89 7.96
C/X(7/3) 0.025 1541 124 10.27
C/X(1/3) 0.05 12.63 0.96 7.62
C/X(7/3) 0.1 12.54 0.91 8.05
C/X(7/3) 0.2 12.90 0.91 7.62
C/X(7/3) 0.25 11.15 0.78 6.82
C : Cellulase C/X : Cellulase/Xylanase

C-11 : Anionic surfactant(Sandoz Cartan, 0.2%) as repulping chemical using buffer sol. (pH 5)

C-12 : Flotation after C-11 treatment
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Fig. 5. Deinking effect of flotation time on yield with
cellulase dosage.
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Fig. 6. Deinking effect of flotation time on yield with
cellulase dosage.

Table 3. Deinking effect of flotation time according to enzyme dosage Enzyme dosage.

Enzyme dosage Flotation time Residual ink  Tensile index  Burst index Tear index
(%) (min) content (ppm) (Nm/g) (KPa - m¥/g) (mN - m%/g)
C 0025 3 45 1872 1.37 10.17
4 69 19.57 1.26 9.35
5 42 18.87 1.21 9.76
6 33 19.87 1.32 9,18
C 0.05 3 59 19.96 1.38 11.00
4 24 19.06 1.25 11.67
5 16 2149 144 12.36
6 19 19.19 1.31 11.48
C 0.1 3 20 15.33 1.04 8.70
4 H 15.88 1.4 8.78
5 21 16.30 1.07 795
6 11 17.10 . 1.09 7.13
C 0.25 3 126 1175 112 9.10
4 20 16.64 1.06 829
5 6 1844 1.09 9.10
6 14 1819 0.95 8.80
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Fig. 7. Deinking effect of sufactant type and addition
point on yield.

Fig. 8. Deinking effect of sufactant type and addition
point on brightness.

Table 4. Deinking effect of surfactant type and addition point.

Engy me Surfactant type and Residual ink 'Ijenslle Burst index  Tear index
combination, " . content index 2 s
dosage (%) addition point (opm) (Nm/g) (KPa - m%g) (mN -m%g)
Nonionic ~ Pulping 20 1644 1.06 8.29
Co 005 Flotation 152 16.60 0.86 6.75
Anionic  Pulping 186 1592 089 796
Flotation 480 17.67 0.96 5.29
Nonionic  Pulping 24 17.01 09 7.17
Flotation 174 13.36 0.60 5.29
C/X(1/3) 0.25 Anionic  Pulping 308 1453 0.75 555
Flotation 642 13.20 0.60 481
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