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1. Three configurations of VOCs adsorption on pristine MoS; substrates.

In this paper, the most stable one among the three adsorption configurations can be determined
through the calculations and comparison. Three configurations are considered for VOCs on MoS,

substrates as shown in Fig. 1.

Figure 1. Top views of the functional groups of VOCs adsorption on three high-symmetry sites of MoS, substrates.



The adsorption energies are shown in Table S1. For ethanol molecule, the adsorption energy of
Mo _top configuration is the largest. For acetone molecule, the adsorption energy of hollow
configuration is the largest. For propanal molecule, the adsorption energy of Mo top
configuration is the largest. The optimized most configurations for VOCs adosortption on MoS,

substrates are shown in Fig. 1.

Table S1. Adsorption energies of volatile organic compounds adsorbed on pristine MoS,,

S top Mo_top Hollow
Ethanol 0.18 0.21 0.19
Acetone 0.11 0.13 0.14
Propanal 0.17 0.21 0.19

Figure S1. Top views of optimized most stable configurations of VOCs on pristine MoS; 4x4 substrate: (a) ethanol,
(b) acetone, and (c) propanal; side views of VOCs on pristine MoS2 substrate: (d) ethanol, (e) acetone, and (f)
propanal. S atoms are yellow; Mo atoms are aquamarine; O atoms are red; H atoms are white; C atoms are gray.
Unless stated otherwise, the results shown above were calculated by DFT-D3. Both these two notions were used

through this paper.

2. Three configurations of Transition Metals (TMs) dimmers doped MoS, substrates.

For the transition metals (Fe, Co, Pd) doped MoS, substrates, three configurations are
considered as shown in Fig. S2. For all TMs doped MoS, substrates, the dimmer] the most stable.
Set the total energy of dimmer] as zero, the relative energies of other configurations are shown in

Table S2. The energy difference of Fe doped MoS, substrates among different configurations is



the largest. The energy difference of Pd doped MoS, substrates among different configurations is

the smallest.

Figure S2. Top views three configurations of TM doped M0S, substrates: (a) dimmerl; (b) dimmer2; (c)

dimmer3.

Table S2. Comparison of total energies of three configurations of TMs doped MoS, substrates.

Dimmerl Dimmer2 Dimmer3
Fe 0 1.34 1.37
Co 0 0.77 0.83

Pd 0 0.51 0.43




