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Development of fluorescence sensor for formaldehyde gas based on quantum dot composite film
Huang Jianlin', Xia Pengfei’, Li Heng’, Yang Guanjie’, Huang Jingxiang', Zhou Ruixue’,
Luan Tianyang”, Cheng Yupeng®, Xing xiaobo’, Wang haiyan’
(1. Guangzhou Institute of Measurement and Testing Technology , Guangzhou 510030, China ;
2. South China Normal University, Guangzhou 510631, China ; 3. Guangdong Industry Polytechnic, Guangzhou 510300, China)
Abstract A formaldehyde gas sensor based on a template array made of silica spheres with 5 p m diameter
immobilized by polyvinyl alcohol (PVA) and group-modified quantum dots was developed. Through the template method,
the sensitive material was prepared by three-dimensional deposition of quantum dots and 20 nm surface—modified
silicon dioxide, and loaded on a thin film of PVA and silicon dioxide microspheres to prepare a composite sensitive film.
Comparing the response of oleylamine, carboxyl, and amino modified quantum dots to formaldehyde, the surface-modified
amino quantum dots were very sensitive to formaldehyde, whose fluorescence intensity was quenched from 45 000 to 40 000
within 120 s. Through the improvement of the quantum dot film forming process, the specific detection of formaldehyde
gas was realized, and the new micro-nano optical sensor device was developed for rapid realtime monitoring of
ultra-low concentration gas. It taken the detection of 0-2 wL /L formaldehyde gas as an example, and used the quantum
size effect and surface modification characteristics of fluorescent quantum dots to realized the realtime monitoring of
formaldehyde gas with trace amounts, high sensitivity and rapid response. The instrument has the advantages of strong anti-
electromagnetic interference, fast response speed, simple operation, and low production cost. It provides new preparation
ideas and research directions for the research of fluorescence-enhanced quantum dot optical sensors in gas detection and
other aspects.

Keywords formaldehyde; quantum dots; composite sensitive membrane; fluorescent sensor
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