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Comparison of properties of PETG shrink film before and after deinking in physical recycling
ZHOU Hongtao', LIN Na’, DUAN Ruixia®’, LI Lili**, LIU Hao’, LIU Wentao™*, HE Sugin®
(1. Henan Advanced Membrane Materials Industry Research Institute Co., Ltd., Xinxiang 453100, China; 2. School of Materials Science and Engi-
neering, Zhengzhou University, Zhengzhou 450001, China; 3. Key Laboratory of Functional Polyester Materials in Henan Province, Xinxiang
453100, China; 4. Henan Yinjinda New Materials Co., Ltd., Xinxiang 453100, China)

Abstract : Polyethylene terephthalate-1, 4-cyclohexanedimethyleneterephthalate (PETG) recycled films face critical issues
such as uneven coloration and reduced mechanical performance due to residual printing inks on their surface that are difficult to
remove completely, severely restricting their high-value recycling potential. To address this technical bottleneck, the pretreatment
effects of an environmentally friendly ink remover on PETG films were investigated and the comprehensive properties of the films
post-cleaning were systematically evaluated to provide theoretical and data support for the development of efficient and green PETG
recycling processes. A novel environmentally friendly formulation of cleaning agent was selected for pretreating PETG films
contaminated with ink. An universal testing machine was used to evaluate the tensile strength and elongation at break of the films
before and after cleaning, quantifying changes in their mechanical properties. Fourier-transform infrared spectroscopy (FTIR) was
employed to analyze the impact of the cleaning process on the molecular structure of PETG, ensuring the body material remained
unaffected. The experimental results indicate that after pretreatment with this environmentally friendly cleaning agent, mechanical
testing shows an enhancement trend in machine direction (MD direction) properties of the cleaned films. FTIR analysis reveals that
during the cleaning process, no new functional groups are introduced into PETG or any changes occurr in the intensity of its charac-

teristic peaks, thus proving that this cleaning agent has no chemical degradation effect on the material itself. This study successfully
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verifies the efficacy and safety of the environmentally friendly ink remover used in PETG recycling pretreatment. The cleaning agent

effectively removes ink contaminants, significantly improves the mechanical performance and appearance quality of recycled PETG

films and does not damage their chemical structure. This process provides a feasible technical solution for green, high-value recycling

of PETG .

Keywords : polyethylene terephthalate glycol-modified-1,4-cyclohexanedimethanol copolyester film ; ink ; ink cleaner ; recy-

cling ; physical recycling
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