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Research progress in applications of flexible polymers for triboelectric self-powered sensing
ZHU Zhaofei, ZHENG Hao, HOU Yansong, ZHANG Gongxue
(College of Mechanical and Electrical Engineering, Shaanxi University of Science and Technology, Xi'an 710021, China)

Abstract : Flexible polymer-based triboelectric nanogenerators (TENG), which integrate energy harvesting and sensing func-

tions, exhibit great potential in health monitoring, medical rehabilitation and other wearable electronic fields. The application prog-

ress of flexible polymers in triboelectric self-powered sensors was reviewed in this work. The basic working principle of TENG and

their self-powered sensing mechanism were briefly described. The material properties and suitable scenarios of flexible polymers

with low Young's modulus, high triboelectric activity and functional features were reviewed. The progress of surface engineering,

chemical functionalization, nanofiller incorporation and other strategies in enhancing sensing performance and expanding applica-

tions were analyzed. Their use in motion monitoring, physiological detection and intelligent human-machine interaction was

discussed. Analysis indicates that developing degradable, environmentally friendly, stable, and scalable flexible polymers is key to

achieve green and sustainable development of this technology. A multi-scale composite material system featuring "structure - func-

tion synergy" was proposed to promote the evolution of sensing technology toward intelligence and integration.

Keywords : flexible polymer ; triboelectric nanogenerator ; wearable sensors ; self-powered ; functional modification
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Tab.1 Triboelectric performance parameters and functional groups of common flexible materials

Polymer Triboelectric Series Charge density /(nC+m ™) Functional group

PTFE Negative 100—350 Fluorine group(—F)

FEP Negative 120—400 Fluorine group(—F)
PCTFE Negative 80—-250 Fluorine group(—F)

PVDF Negative 50-200 Fluorine substituent(C—F)
PDMS Negative 60-200 Siloxane bond(—Si—0—)
Polyimide Negative 70-210 Carbonyl group(C=0)

PVC Negative 50—-100 Fluorine group(—F)

PEEK Negative 25-105 Ester group(—COOR)
Rubber Slightly negative 30-90 C=C bond(C=C)

NBR Slightly negative 40-100 Cyano group(—CN)
PMMA Neutral ~30 Ester group(—COOR)
Leather Positive 15-40 Amide bond—CO—NH—)

PUR Positive 5-20 Hydroxyl group(—OH)
Cotton Positive 5-20 Hydroxyl group(—OH)

Silk, Wool Positive 30-100 Amide bond—CO—NH—)
Nylon Positive 20-100 Amide bond(—CO—NH—)
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