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Surface modification of spent coffee grounds by the silane coupling
agent and its effect on the properties of spent coffee grounds/

polypropylene wood-plastic composites
SONG Wenmin, CHEN Chen, JIANG Mingming , LI Shigi, CAI Yurong
(School of Materials Science &. Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To solve the poor interface compatibility between spent coffee grounds (SCG) and
polypropylene (PP), we studied the effects of three different coupling agents on the properties of SCG/PP
wood-plastic composites. The three coupling agents, i.e. 3-aminopropyl trimethoxy-silane (KH540), 3-
aminopropyl triethoxy-silane (KH550) and vinyl trimethoxy-silane (A171), were used as surface modifiers
for surface modification of SCG, and the surface-modified SCG as filler to prepare SCG/PP wood-plastic
composites by melt blending. The microscopic morphology, functional groups, hydrophilicity and

hydrophobicity of the modified SCG were analyzed by SEM, FTIR and video contact angle instrument. The
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mechanical properties, interface compatibility, thermal stability and melt crystallization properties of
SCG/PP composites were analyzed by universal testing machine, SEM, TGA, DSC and XRD. The results
show that the three coupling agents are all successfully connected to SCG, which effectively improves the
hydrophobicity of SCG and enhances the interfacial binding ability with PP. The three coupling agents can
improve the tensile strength and reduce the elongation at break of the composites. Specifically, the
composite prepared by A171 treatment has the best comprehensive properties, the tensile strength is 48.
6% higher than that of untreated SCG/PP, and the elongation at break is only 4.4% lower. This study
provides reference for solving the interface compatibility problem of SCG and PP and preparing high-
performance SCG/PP composites.

Key words: silane coupling agent; spent coffee grounds; polypropylene; melt-blend method; wood-

plastic composites; mechanical properties
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