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Fig. S1 (a) The schematic of fabricating the Titania nanosheet film using drop coating method
and (b) the photo of the sensor

Fig. S2. SEM images of layered (a) KTLO and (b) HTO powder

Fig. S3 Atomic force microscopy (AFM) images of Ti0.8702 nanosheets and the
corresponding (b) the thickness and (c) lateral size distribution

Fig. S4 The schematic of formation porous and reduced nanoparticles on surface of
Ti0.8702-x nanosheets

Fig. S5. The TEM-EDS analysis of the spherical Ti nanoparticles (Area 1 and 2, respectively)
on the surface of FTS-Ti0.8702

Fig. S6. TEM and FFT images of the samples. Top panel: Ti0.8702, Bottom panel: FTS-
Ti0.8702 (a,e) TEM images (b,f) The fast Fourier transform pattern of the selected red box
(c,g) The calculated d-spacing values from HR-TEM (d,h) The intensity profile showing an
interlayer spacing between the monolayers in the nanosheets.

Fig. S7. EPR spectra of FTS-Ti0.8702

Fig. S8 The survey XPS spectra of the 2D titania nanosheets.

Fig S9. (a) X-ray photoelectron spectroscopy (XPS) of pristine Ti0.8702 nanosheets and (b)
After FTS irradiation Ti0.8702 nanosheets for Ti 2p and O 1s, respectively

Fig. S10. The UV-Vis analysis was conducted before and after FTS irradiation

Fig. S11 The Raman spectra of the pristine Ti0.8702 and FTS-Ti0.8702 samples

Fig. S12. The HCHO gas sensing properties under various FTS voltages (250, 300, 350, 400,

450 and 500 V).



Fig S13. (a) XRD analysis of Ti0.8702 and FTS-Ti0.8702, and (b) after cycle test conditions,
respectively

Fig S14. SEM images of Ti0.8702 and FTS-Ti0.8702: (a, b) before and (c, d) after cycle test
conditions

Fig. S15 Gas sensing properties of FTS-Ti0.8702 of formaldehyde gas detection in various
mixing gases (toluene, ammonia, formaldehyde)

Fig. S16. The photo of the sensing system in working condition.

Table S1. Comparison of the sensing performance of HCHO sensors at room temperature.
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Fig. S1 (a) The schematic of fabricating the Titania nanosheet film using drop coating method
and (b) the photo of the sensor



Fig. S2. SEM images of layered (a) KTLO and (b) HTO powder
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Fig. S3 Atomic force microscopy (AFM) images of Tij g;0O, nanosheets and the corresponding
(b) the thickness and (c) lateral size distribution
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Fig. S4 The schematic of formation porous and reduced nanoparticles on surface of Tiy g70,.«

nanosheets
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Fig. S5. The TEM-EDS analysis of the spherical Ti nanoparticles (Area 1 and 2, respectively)
on the surface of FTS-Tij 370,
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Fig. S6. TEM and FFT images of the samples. Top panel: Tiys;0,, Bottom panel: FTS-

Tip 70, (a,e) TEM images (b,f) The fast Fourier transform pattern of the selected red box
(c,g) The calculated d-spacing values from HR-TEM (d,h) The intensity profile showing an

interlayer spacing between the monolayers in the nanosheets.
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Fig. S7. EPR spectra of FTS-Ti; 3,0,



- —Ti0.8702
L - FTS-TiO.S?Og
=1 2
35 - z
2L o .
St © - I &
2 ' ‘I 8
= L .
g | ’lll ./'ij VJM "
L m |
= [ - i 1 g,
= B = |.Ix~»5 oo,
A I | | |
200 400 600

Binding energy (eV)

Fig. S8 The survey XPS spectra of the 2D titania nanosheets.
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Fig S9. (a) X-ray photoelectron spectroscopy (XPS) of pristine Tiyg;0, nanosheets and (b)
After FTS irradiation Ti g;0, nanosheets for Ti 2p and O s, respectively
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Fig. S10. The UV-Vis analysis was conducted before and after FTS irradiation
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Fig. S11 The Raman spectra of the pristine Tiy g;0, and FTS-Tig g;0, samples
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Fig. S12. The HCHO gas sensing properties under various FTS voltages (250, 300, 350, 400,
450 and 500 V).
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Fig S13. (a) XRD analysis of Tigg;0, and FTS-Tijg;0,, and (b) after cycle test conditions,

respectively
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Fig S14. SEM images of Tiy 70, and FTS-Ti(g70,: (a, b) before and (c, d) after cycle test
conditions
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Fig. S15 Gas sensing properties of FTS-Tiyg,0, of formaldehyde gas detection in various

mixing gases (toluene, ammonia, formaldehyde)



Fig. S16. The photo of the sensing system in working condition.



Table S1. Comparison of the sensing performance of HCHO sensors at room temperature
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