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Deinking process of Old Newsprint(ONP) by using
Modified Cellulase with synthesized copolymer
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ABSTRACT : Cellulase was modified with copolymer with polyethylene(PE) /polypropylene(PP) oxide
and maleic anhydride(MA) by maleylation reaction, and modified cellulase was applied to the reprocessing
of old newsprint (ONP). Cellulase of modified cellulase enhanced the detachment of ink particles by
fibrillation of fiber. The copolymer, which acted as the surfactant formed bubbles and removed the ink
particles in the floatation process. Modified cellulase showed the same deinking ability without excess
dosage compared with the conventional method. And, it improved the physical properties including tensile
strength, brightness, and whiteness compared with the conventional deinking process. The bond between
the ink and fiber got stronger as the storage time increased, and it became very difficult to remove the
ink particle. But, modified cellulase increased the deinking ability by 41% compared with the conventional
process at the experiment of the ONP for 1 year storage time. It removed the yellowing and increased
the whiteness and brightness as well as tensile strength and internal bond strength.
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PEO(Polyethylene Oxide +
Allyl Alcohol PPO(Polypropylene Oxide)
Cat : KOH, Temp : 70 °C
Time : 4hr
PEO/PPO . R
Allyl Alcohol Lauric Acid
|
Cat : P-Toluene Sulfonic Acid 2% +
Sodium Phosphinate, Monohydrate 0.3%,
L Temp : 180°C, Time 4-10hrs

Maleic Acid PEO/PPO
Anhydride Allyl Ester

Cat : Benzoyl Peroxide 1%,
Solvent : Toluene 50%,
N, gas, Temp : 80°C, Time : 4hrs

PEOQ/PPO Allyl Ester
Maleic Acid
Anhydride

1At 4 1EAY
A9 shahd 540
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Figure 1. copolymer synthesis
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Figure 2. Modification of cellulase
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Figure 3. Degree of modification and relative FPase
activity of modified cellulase according to
the weight ratio of copolymer to cellulase
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Table 1. Physical properties of the reprocessed paper
according to the conventional variation

Modified Tensile Internal
cellulase Whiteness |Brightness| trer; th bond
Concentration (%) (%) S(K /%n) (Kg+*m*13
(wt%) & 8.3)
0.03 472 51.8 6.23 42
0.06 47.3 52.9 6.14 42
0.09 475 52.9 6.28 44

0.12 48.6(15.7%) | 53.2(2.0%) | 6.45(4.0)% | 47(9.3%)
0.24 47.8 52.8 6.38 48
Control 42.0 52.2 6.20 43

@ refers to conventional process which uses 1.5wt% NaOH

and 0.45wt% surfactant

0.03~0.24wt. % 2 W3 OH, o]Z o] &3 AR
9} 712 F4A 1.5 wt% FRBIUEET 045 wt.%
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Table 2. Effect of pulping time on the freeness
(a) Conventional deinking method

Pulping time| Freeness measured for each storage time (me)
(min) 5 months | 7 months | 9 months | 11 months

5 325 330 360 400

10 325 325 355 370

15 300 310 350 370

20 290 305 350 360

25 290 305 350 355

(b) Modified cellulase deinking method

Pulping time| Freeness measured for each storage time (ml)

(min) 5 months | 7 months | 9 months | 11 months
5 345 385 410 455
10 345 360 390 410
15 325 360 390 400
20 320 355 385 400
25 320 355 380 395
100 -
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Figure 5. Effect of pulping time on the residual ink
area
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