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Control of the Emission of VOCs during Lignin Thermoplastic
Process under Laccase Treatment

PEI Jicheng, ZHANG Ying, WANG Qiangian, LI Jing, YU Chenghua

(Tianjin Key Laboratory of Pulp and Paper, College of Materials Science and Chemical Engineering,
Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: This research aims at controlling the emission of VOCs during lignin thermoplastic process under laccase treat-
ment. The contents of VOCs were evaluated with headspace gas chromatography (HS-GC) and thermo gravimetric ana-
lyzer (TGA) . The results of HS-GC showed that the volatilization of VOCs from the lignin had a decrease of 35.7%. TGA
data show the contents of VOCs are 0.9% (relative to the weight of lignin) less than those in the control sample. Gas
chromatography mass spectrometry (GC-MS) and gel permeation chromatographer (GPC) were used to explore the action
principle of laccase. They revealed that phenolics in the lignin filtrate had a significant decrease, and the lignin molecular
weight got larger due to laccase action. These results provided evidence that low-molecule-weight phenol compounds par-
ticipated in the laccase treatment, which brought about the condensation of small molecule phenols or direct polymerization
of lignin macromolecules, and thus reduced the contents of VOCs during lignin thermoplastic processing.
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Fig. 1 VOCs gas chromatogram of controlled lignin sam-
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Fig.2 VOCs gas chromatogram of laccase-treated lignin
sample
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Tab.1 The content of VOCs in lignin (peak area)
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Fig.3 Ion chromatogram of phenolic compounds in the
filtrate of controlled lignin sample
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Fig. 4 Ion chromatogram of phenolic compounds in the
filtrate of lignin treated with laccace
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Tab.2 GC-MS test results of phenolic compounds in the filtrate
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Fig. 5 TG and DTG analysis of lignin
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Tab.3 TG data analysis of lignin
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Tab.4 Molecule weight and dispersity of lignin
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