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Abstract: The core of fire warning system is new sensing materials. MXene and its derivatives, with high
electronic conductivity, large specific surface area, and unique temperature and gas sensitivity, could realize
fast and reliable early fire warning, which leads to their great application potential in early fire warning
sensors. Herein, the early warning mechanism of temperature-sensitive MXene-based fire alarms and the
status quo of paper type and coating layer type sensors were firstly reviewed, followed by summarization on
the early warning mechanism of gas-sensitive MXene-based fire alarms and the development status of
MXene and its derivatives in NH3, NO,, CO, and other gas detections with emphasis on the research progress
of MXene-based fire warning sensors in high-performance and multifunctional fire warning system.
Meanwhile, the future development trend of MXene-based fire warning sensors was also discussed, which
pointed out that the future MXene-based fire warning sensors should be optimized through new
MXene-based sensitive material development to reduce their response time, improve the rapidity and
accuracy, and explore device self-healing, electromagnetic shielding, hydrophobic and other multifunctional
features, and through linkage with the internet of things to achieve intelligent fire warning and further make
them more suitable to be used in complex environment and practical engineering field in the future.
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Fig. 1 Mxene fire alarm classification
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Fig. 3 Preparation flow chart of MXene-based flame retardant early warning paper
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Fig. 6 Responsiveness of MXene-based flexible gas sensors to different gases
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Table 2 Several MXene-based fire early warning devices

PR F i 4z B i) /s P& TR AE IO JH 4 RFA S50k
MXene/CCS@CF ~3.8 LOI (45.5%), PHRR (74.4 W/g) I SE3 B T 25 23 AR TR 2% 2021 [57]
SMPU/MXene ~40  HRR (~140 W/g), THR (~24 kJ/g) 3z B 4R34 1 ok TR o8 2021 [29]
MXene/PEI — PHRR (138.3 W/g), THR (8.4 kI/g) LT T P0 B AN b7 K A4 2021 [36]
PLCNF/gelatin/MXene ~ ~1 LOI (32.0%), PHRR (30.1 W/g)  FELHE B i A1k ¢ T 2% 2021 [58]
PVP/MXene ~1.8 — FHF 1 Bl 22 4 R 04 K RATGIRH e A% ke 2022 [30]
PA/MXene/GO ~2.0  PHRR (97.5 W/g) TR BRI T rp ) TR AR S e 2022 [32]
PI@MXene ~5.0 HRR (~25 W/g), 1's I} E 482 FEEE R NI Ry [~ | D e Tk 2022 [59]
MXene/cellulose ~4.0 — TH B 5332 Bl ke A0 9 T 2022 [38]
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Fig. 9 Human motion detection application of MFNC: Resistance change curve of firefighters during walking and running
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Schematic of wireless conversion from fire information to Wi-Fi signal for remote monitoring fire alarm process
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