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Abstract

To address issues such as poor stability and uncontrollable release rates of odor reference samples,
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this study designed a cartridge-type odor release device based on the principle of gas diffusion and de-
veloped a cold-pressing fabrication technique for PTFE/SiOz porous membranes. By regulating the
mesh size and ratio of SiOz powder, as well as process parameters, precise control over the pore size
and porosity of the porous membranes was achieved. Based on this approach, five odor reference sam-
ples including 1-Butanol and 2-Methylcyclopentanone were prepared. Their release characteristics and
stability were quantitatively assessed through gravimetric analysis and the environmental chamber
method. Experimental results demonstrated that the mass variations of 1-Butanol and 2-Methylcyclo-
pentanone samples exhibited significant linear relationships (R% 2 0.99) over 20 days. The release rates
could be directionally optimized by adjusting membrane parameters, temperature, and surface area.
This study proposes a novel approach for odor reference samples preparation, providing crucial the-
oretical and technical support for advancing the standardization of olfactory detection.
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Figure 1. Structural diagram of the release device and physical images of three specifications of diffusion apertures
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Figure 2. Schematic diagram of the testing system
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Figure 3. Microstructural morphology of PTFE/SiO2 porous membranes
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Figure 4. Effect of different ratios of SiO2/PTFE ratios on release rates
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Figure 5. Microstructures of PTFE/SiO2 porous membranes with different ratios
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Figure 6. Effect of SiO2 particle size on release rates
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Figure 7. Relationship between diffusion aperture diameter and release rates in the emission device
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Figure 8. Relationship between temperature and release rates
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Figure 9. Relationship between humidity and release rates of the 1-Butanol emission sample
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Figure 10. Relationship between mass variation of the 2-Methylcyclopentanone emission sample over time
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Figure 11. Relationship between mass variation of the 1-Butanol emission sample over time
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