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S1. Frequency Shift Depends on Temperature 

In order to evaluate the effect of a thermally induced environment, a multilayered cantilever sensor 

was heated with a hotplate from room temperature (25 °C) to 50 °C. The relationship between resonant 

frequency and temperature was calculated as 4.6 Hz/°C. 

 

Figure S1. Linear relationship between temperature and resonant frequency (4.6 Hz/°C). 
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S2. Optimization for Thermal Desorption with μPC 

If Tenax-TA resin is used as the adsorbent for the preprocessing of various aromatic nitro 

compounds or volatile organic compounds, it is known that the desorption temperature is required to 

be greater than 200 °C with rapid heating when using conventional gas-analysis equipment (e.g., Gas 

chromatography-flame ionization detector (GC-FID)). In order to eliminate unexpected frequency 

changes caused by thermal desorption in the environment that precedes the cantilever sensor, it is 

necessary to determine the temperature and the heating time. When the cantilever is exposed to 

sufficient thermal desorption conditions (270 °C for 2.5 min) with pure 50 sccm N2, the resonant 

frequency of all arrays with differently functionalized surfaces stabilizes within 40 min after the 

heating process. Figure S2b and S2c present the resulting fluctuations with heating times of 5 min and 

10 min, respectively. 

 

Figure S2. Stability of resonant signals in an optimized thermal desorption environment. A 

temperature of 270 °C was rapidly applied for (a) 2.5 min. (b) 5 min. (c) 10 min with 

injection of 50 sccm of pure N2 gas to each cantilever array. 
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