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Application research of electronic nose technology in odor analysis of
recycled plastics

Chen zhifeng '* Yu Qiaoling '*", Wang Wanjuan ', Li Xiaozeng ', Liang Sentao '

(1. National Center for Quality Inspection and Testing of Polymer Engineering Materials and Products
(Guangdong)., Guangzhou, Guangdong 511447, China;
2. Guangzhou Institute of Quality Supervision and Testing, Guangzhou 51144, Guangdong, China)

Abstract: This article takes recycled polypropylene (PP), polyethylene (PE), acrylonitrile butadiene styrene
copolymer (ABS), and high impact polystyrene (HIPS) as the research objects, and conducts odor testing using
electronic nose technology after sample pretreatment according to GB/T 40006.1-2021. The odor magnitude
of the recycled plastics was analyzed and studied by the statistical analysis soffware on the electronic nose,
and the fingerprint analysis model and principal component analysis (PCA) model were set up. The results
showed that the electronic nose test parameters set, including sensor cleaning time of 80 seconds, zero setting
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fime of 5 seconds, data acquisition time of 120 seconds, and injection flow rate of 400mL/min, could obtain
the highest response intensity of each sensor to odor; Selecting the highest response value of each sensor
for each sample can establish a fingerprint analysis model to achieve intuitive analysis of odor. The response
values of four sensors, W2S (sensitive to alcohols, aldehydes, and kefones), WIW (sensitive to sulfides), W1S
(sensitive to methyl compounds), and WES (sensitive to nitfrogen oxides), to the odor of recycled PP and PE
plastics can be obtained through the model. The results show that the third level recycled material is greater
than the second level recycled material and greater than the first level recycled material. The maximum
response values of other sensors remain relatively consistent. By establishing a PCA model for analyzing the
odor of recycled plastics, the electronic nose can distinguish the differences in the odor of different recycled
plastics and achieve the identification of odor size.
Key words: electronic nose technology; recycled plastics; odor testing; analysis model; odor response
value; odor size
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