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Deinking of Used Paper by Modified Cellulase with Polymer

Jin Won Parkt, Kwi Nam Park, Ju Han Lee, and Byoung Jun Lee'
Dept. of Cherrical Engineering Yonsei Uriversuy, Seoul 120-749, Korea
IShumoorim Paper Mfe Co, Lid, Chinju. Kyungnam 560-340. Koreq
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1993, 9 28)

Biclogical deinking process of used papsrs was studied by the polymer modified cellulase. Cellulase was modified with
copolvmers which consist of polyoxyelhylenes dervative and maleic anhydnds(MA). The MA funcoonal groups of copolymer can
react with ammo acgids groups of the cellulase without much loss of actvity, Modified degres of aming acids was controlled by the
added copolymer. The maximum modified degree was about 60% and It was obtaned when the weight ratio of copolymer and
callulase was 4. The remamnad acivily of the maxmum modified cellulase(MMC) was higher than 80% of nalive celillase. The
MMC's concentration was 005-20 wi% relative to the dry paper. In mechanical pulping process, cellulase enhanced the
detachment of the ink pariicle from the used paper by parlial hydrolysis of the fiber, The polyoxyethylene of modified cellulass
produced Lhe forms which can float the separated ink paricle. Compared fo the convention denking method with NaOH or organic
chemicalg, the new bioiogical demnking process improvad the physical properties such as freeness, tearing strength and whitenass.

Key Words : Denking, Modified cslltlase
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Table 1. Characteristics of synthetc copolymers

AKM-0031 | AKM-1015 | AKM-1511 | AKM-2010 ‘

n 9 13 30 44 ’
k ‘ 30 14 10 10

MW ‘ 18,000 14,500 16,000 21.500 4
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Kun G.-W., Deinking of Used Paper by Modified Cellulase
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Figure 2. Relative activity of free cellulase and manufactured
cellulase vs. pH
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Figure 3. Elfect of pH on mk particle removal efficiency
with manulactured cellulase.

Copolymer, AKM-0531, pulping time, G
min; pulging temp.. 55°C, floatahen time,
3min, manufactured cellulase concentr-
ation, 1.0wt% of paper
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Figure 4. Effect of temperature on elficiancy with mamifac-

tured cellulase.

Reaction condition © Copolymer, AKNM-03310 pulping hime,
fmin; pulping pH, not controlled, floa-
tation time. 3min; manufactured cellu-
lase concentraticn, 1.0wt% of paper
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Kim G-W., Demking of Used Paper by Medified Cellulase

Table 2. Ratio of mk particle 1n the reected and remained

slurry after floatation.
tunit @ %)

Copolymer only L Manufactured cellulase

Ink Perlicle —
Size( pm) | Product | Rejected WA Product | Rejected "
oy A} shey(B1 7 | shunytA) | sleny(B | 7
0~13 266 49 L% 310 400 130

15~50 Pty 1 L& ATl H 1.3
50~100 136 121 08 178 132 07

Above 0 | ®D | 7Y | 0T | %2 | 123 | o
’ Toizl W | 1000 o | 1m0

manufactured cellulaselAKM-0531) con-
cenfralion, 1wt of paper . pulpmg time,
Gmin ; floatation tme 3min . pulping pH,
not controlled ; pulping temperature, 55T
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Teble 3 Properties of the deinking produet hy manulaciured

cellulase
Non-Manitfactured | Manufactured B
Conventinnal hon-aacus AT o Improvemenl,
cellulase celluiase
Freenesstmd) 42 46 ] 34
Brightriess{®r) fars il 138 10
Whiteness(%) 4 a7 28 134
Tearing ;
strenglhig) % & % s
Tensile . J ’ ;
strength Kg/m) % 401 441 =4
ik removal | % % ®
efficiency [

NS Mot sipmificant

% Improvement * Compared Convenlional and Manufactured
cellulase

Reaction condition manufactured cellulase concenlration, 1.0

wt% of paper - pulpmg time, Gmin °

pulping temperature, 55°C ; floatation

time, 3min
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