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Fig. S1 Schematic of the primitive cell of the bulk TaS2 (a, b), the band structure (c), 

and the spin-polarized projected density of states (d).

Fig. S2 Possible adsorption configuration of NH3 (a, b, c), NO2 (d, e, f), and NO (g, h, 

i) adsorbed on the TaS2 monolayer.



Fig. S3 Possible adsorption configurations of CO2, CO, N2 and O2 adsorbed on TaS2 

monolayer.



Fig. S4 The plots of spin-polarized projected density of states for the TaS2 monolayer 

exposed to NH3 (a), NO2 (b) and NO (c), respectively.

Fig. S5 A schematic diagram of a TaS2 monolayer with a S vacancy (a), effective 

energy band (b), and spin-polarized projected density of states (c), respectively.



Fig. S6 Top view (a, b, c and d) and side view (e, f, g and h) of TaS2 monolayer doped 

with noble metal atoms (Ag, Au, Pd and Pt, NM-doped TaS2), respectively.

Fig. S7 The plots of spin-polarized projected density of states of NM-doped TaS2 

monolayer.

Fig. S8 Electronic band structures of intrinsic and NM-doped TaS2. Black lines: spin 

up, red lines: spin down and the Fermi level is set to zero.



Fig. S9 The adsorption configuration (a, b, c and d) and the isosurface charge density 

plots (e, f, g and h) of NO adsorbed on NM-doped TaS2 monolayer using isovalue of 

0.02 e/Å3, respectively. Cyan: charge depletion. Yellow: charge accumulation.



Fig. S10 Adsorption configurations of CO2, CO, N2 and O2 adsorbed on NM-doped 

TaS2 monolayer.



Table S1. The adsorption energy (Eads), charge transfer (QT) and equilibrium height (h) 

of the system between gas molecule and TaS2 monolayer.

Gas molecule Sites Eads (eV) QT (e) h (Å)
TTa -0.2162 -0.0290 2.8849
TS -0.2141 -0.0256 2.9460NH3

H -0.2032 -0.0446 3.2459
TTa -0.3880 0.0430 2.4368
TS -03904 0.0428 2.4329NO2

H -0.3902 0.0439 2.4288
TTa -0.4902 -0.1741 1.9174
TS -0.4409 -0.1707 2.3122NO
H -0.4472 -0.1709 2.3461

Table S2. The recovery time of the intrinsic and NM-doped TaS2 monolayer exposed 

to NH3, NO2 and NO gas molecules.

Recovery time (s)System 300 K 400 K 500 K

NH3-TaS2 4.26×10-9 5.27×10-10 1.51×10-10

NH3-Ag 2.49×106 62.7 1.09×10-1

NH3-Au 3.83×105 15.4 3.55×10-2

NH3-Pd 6.67×103 7.38×10-1 3.12×10-3

NH3-Pt 8.39×103 8.77×10-1 3.58×10-3

NO-TaS2 1.71×10-4 1.49×10-6 8.69×10-8

NO-Ag 1.14×10-2 3.50×10-5 1.08×10-6

NO-Au 1.07×10-1 1.87×10-4 4.14×10-6

NO-Pd 9.82×10-1 9.87×10-4 1.57×10-5

NO-Pt 2.17 1.79×10-3 2.52×10-5



NO2-TaS2 3.58×10-6 8.22×10-8 8.55×10-9

NO2-Ag 44.3 1.72×10-2 1.54×10-4

NO2-Au 9.16×102 1.67×10-1 9.49×10-4

NO2-Pd 2.62×105 11.6 2.82×10-2

NO2-Pt 8.62×106 1.59×102 2.30×10-1


