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Fig. S1 Higher magnification (a) Plane and (b) cross-sectional SEM image of TiO, NRs.
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Fig. S2 (a) Plane and (b) cross-sectional SEM images of TiO, thin films. XRD patterns of the

TiO, thin films.
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TiO, thin film

(d) Porosity: 16. 08% (e) Porosity: 31.83%
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Fig. S3 Top-view SEM images of (a) TiO; thin film, (b) NRs deposited at 70°, and (c) NRs
deposited at 80°. Corresponding contrast-enhanced binary images of (d) 70° and (e) 80°

samples highlighting the increased in void fraction with increasing deposition angle.
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Fig. S4 XRD pattern of TiO, NRs, showing diffraction peaks corresponding to the anatase

phase (JCPDS no. 21-1272) without detectable impurity phases.
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Fig. S5 XPS spectra of Ti 2p peaks for TiO; (a) thin film and (b) NRs.
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Fig. S6 Current density—electric field (J-E) characteristics of TiO, nanorod sensors under dry

air conditions.



(a) pry (b) Humid condition

®

‘ Chemisorbed layer Proton hopping
RS N NN
H+ H+ H+ H+ H+ + H+ H+

o \Je\ 7 e\ o

\
N

'\i \) Oxygen vacancy e Oxygen vacancy @ Hydrogen

Fig. S7 Schematic illustrations of the surface states of TiO, under (a) dry condition and (b)
humid condition, where adsorbed water dissociates into hydroxyl groups, forming a

chemisorbed layer that enables proton hopping through hydrogen-bonded networks
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Fig. S8 Resistance transients of (a) TiO, NRs and (b) thin films upon exposure to 2 ppm NO,

at room temperature under 5 V, measured as a function of relative humidity.
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Fig. S9 Resistance transients of TiO, NRs exposed to 2 ppm NO, under different relative

humidity levels (0%, 20%, 40%, 60%, and 80%) at room temperature: (a) 1 V, (b)2V,(c)3 V,

(d)4V, (e) 5V, and (f) 6 V applied bias conditions.
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Fig. S10 Resistance transients of TiO, NR sensors at room temperature under 5 V bias and 40%
RH. (a) Responses to varying NO, concentrations of 0.1, 0.2, 0.5, and 1 ppm, and (b) response

to 2 ppm NO,, demonstrating clear concentration-dependent sensing behavior.
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Fig. S11 Resistance transients of TiO, NR sensors exposed to 10 ppm of interfering gases (H,,
CO, C,HsOH, NH3, C;Hg, SO,, and NO) at room temperature and 40% RH under an applied

bias of 5 V, demonstrating negligible responses compared to NO,.
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Table S1. Sensing performance of room temperature NO, sensors

Sensing material Detection limit ~ NO, Response Recovery time RH window Ref.
SnO; nanorods 132.3 ppt 3.97 @200 ppb  25.7s @ 5 ppm 20% RH il
Self-powered 0 2]

Au@SnO, nanorods 4.32 ppb 6.39 @ 1 ppm 6s @ 1 ppm 20% RH
TiO, nanorods 505 ppt 2.17 @ 100 ppb 4s @ 2 ppm 20-40% RH This work
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