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Abstract :

Metal-organic frameworks have attracted much attention because of their potential applications in
many fields such as catalysis, adsorption, sensors, and environmental remediation due to their
controllable composition, structure and pore size. In this work,The Amino-functionalized metal-organic
framework NH2-MIL-101(Cr), Containing 2-aminobenzene-1,4-dicarboxylate as the linker, has been
synthesized. The morphologies, microstructures and compositional characteristics of the NHz-MIL-
101(Cr) were sufficiently examined by X-ray diffraction (XRD), nitrogen sorption analysis, scanning
electron microscopy (SEM), and transmission electron microscope (TEM). In this study, a hydrogen
fluoride sensor was fabricated by drop-casting a NH2-MIL-101(Cr) onto a quartz crystal microbalance
(QCM). The sensor were investigated under different concentrations of hydrogen fluoride gas from
500ppb to 15 ppm at room temperature. Upon exposure to hydrogen fluoride gas, the oscillation
frequency of the QCM decreased immediately. The sensor can be regenerated by purging it with
nitrogen gas, indicating reversibility of the response. The experimental results showed that the
hydrogen fluoride gas sensor has a quite sensitive response, good repeatability and selectivity.

Key words: NH2-MIL-101(Cr), Metal-organic frameworks , hydrogen fluoride, gas sensor, Quartz
Crystal Microbalance

Results and Discussion of HF sensing different HF concentrations. The curves show
performance that the sensors have a quick signal response
Fig. 1 is the X-ray powder diffraction (XRD) in a 500ppb-15ppm HF gas environment. Al
patterns of NH2-MIL-101(Cr). The peaks responses were similar in shape, and with the
position is similarity with MIL-101(Cr) indicated increase of the concentration of HF gas, the
that the presence of -NH2 group in the organic frequency response signal is increased.
linker did not change the structure of MIL- Fig.4 exhibits the typical sensor response to
101(Cr). 2.5-12.5 ppm levels of HF gas, where it is seen
MIL-101(Cr). The peaks at 3456 and 3371 cm! 2.5 ppm. With increasing the concentration, the
vibration of the amino groups, which confirm the enhanced sensitivity.
introducing of the amino group (-NHz) to the Fig.5 shows the detailed comparison of three
organic ligand. Strong absorption peaks did not gas response, the different magnitude of

reveals that the -COOH in 2-amin-oterephthalic 5ppm, 10ppm, 15ppm ), CO2 (4ppm, 8ppm,

acid coordinated with chromium ions to form 20ppm, 40ppm, 80ppm, 120ppm), HzS (4ppm

metal—organic framework structure. 8ppm ’ 20ppr;1 40F;pm 80ppm 120ppm5
Fig.3 is the response curves of QCM gas indicates good selectivity to HF gas.

sensors modified by NH2-MIL-101(Cr) to

17th International Meeting on Chemical Sensors - IMCS 2018 346



In summary, QCM sensors functionalized
with NH2-MIL-101(Cr) was designed in a simple
and reproducible way for the detection of HF
gas. They have significant response to HF, and
frequency shift reaches -28 Hz at a HF
concentration of 500 ppb, which indicate that
NH2-MIL-101(Cr)-based QCM sensor could be
a new avenue for detection of HF gas in air.
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Fig. 1. XRD patterns of NH2-MIL-101(Cr)
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Fig.2 FTIR spectra of the NH2-MIL-101(Cr)
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Fig.3 Response curves of QCM gas sensor to the
different concentrations of HF
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Fig.4 The typical sensor response to 2.5—12.5
ppm levels of HF
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Fig.5 Frequency shifts of as-prepared NH2-MIL-
101(Cr) functionalized QCM resonator upon
exposure to HF, H,S, CO, with different concentration
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