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Influence of Surfactant on the Hvdrolysis of Used Newspaper
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The effect of surfactant on the hydrolysis of used newspaper was investigated. The most suitable surfactant for the
pretreatment stage was found to be NP-series surfactants among 9 kinds of nonionic surfactants. Process parameters such
as surfactant concentration, mixing speed, pretreatment temperature and time were tested to optimize for maximum
digestibility and 0.5%, 100rpm, 307, and 1 h were found to be optimum, respectively. In order to maximize digestibility,
substrate was pretreated with NP-20 and then the pretreated substrate was hydrolyzed by adding TW-80. The effect of
surfactant on the hydrolysis of previously surfactant-pretreated newspaper was marginal. Therefore, the digestibility with the
addition order of enzyme and surfactant was investigated by using surfactant only in hydrolysis stage. The results show that
digestibility was more lowered as the surfactant addition after adding enzyme to substrate was more "delayed.
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Table 1. Surfactants and 72h digestibility

name composition EO*(mol) HLB** 72 h digestibility
NP-5  polyethylene glycol 3 10.0 73.0
NP-10  mono-4-nonylphenyl 10 13.3 733
NP-20 ether 20 16.0 75.5
TW-20 polyoxyethylene sorbitan 16,7 62.9
monolaurate
TW-80 polyoxyethylene sorbitan (5.0 68.1
monooleate
ML polyehylene glycol 13.0 60.4
monolaurate
MO polyehylene glycol 153 670
monooleyl ether
polyehylene glycol
MD monododecyl ether 177 710
MS polyehylene glycol 16,6 610

monostearate
*EO: ethylene oxide (mol), **HLB: hydrophile-lypophile balance
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Figure 1. Effect of NP-20 loading on enzymatic digestibility of
newspaper.
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Figure 2. Effect of (a) agitation speed, (b) pretreatment temperature, and (c) pretreatment time on enzymatic digestibility.
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Figure 3. Effect of surfactant concentration on enzymatic digestibility
of pretreated newspaper (pretreatment: 0.5% NP-20).
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Figure 4. Effect of time of TW-80 addition on enzymatic
digestibility.
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