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10 Computational Details

11 All of the calculations were performed by applying Gaussian 09 software package.1 Density 

12 functional theory (DFT) has been employed, and full geometric optimizations and energy 

13 calculations were performed at B3PW91 level of theory. Effective core potential (ECP) was used to 

14 replace inner electrons of Hg, as a result of the large amount of electrons in heavy elements. It has 

15 been validated that the B3PW91/RCEP60VDZ combination can provide reasonably accurate results 

16 comparing to experimental data.2,3 Therefore, B3PW91/RCEP60VDZ was employed for the Hg atom 

17 in this study. The 6-31G(d) basis set was used for non-metal elements (C, O, N and H).

18 The total adsorption energy can be calculated as the following equation:

19 Eads = E(AB) – (E(A)+E(B))

20 where E(A) is the energy of the adsorbate, E(B) is the energy of the porous carbon surface, and 

21 E(AB) is the total energy of the whole adsorption system.

22 Solid-state 13C NMR characterization experimental data showed that carbon had chemical 

23 structures consisting of 3-7 benzene rings.4 It was found that the reactivity of the active sites strongly 

24 depended on its local shape rather than on the size of the cluster models.5,6 Therefore, a single 

25 graphite layer (seven-ring zigzag: C25H9) cluster model was used to simulate the porous carbon (PC) 

26 surface. The upper side carbon atoms in this model were unsaturated to simulate the active sites and 

27 the carbon atoms on the other sides were terminated with hydrogen atoms. The optimized bond 

28 lengths (average C-C: 1.41 Å, C-H: 1.09 Å) and bond angles (average ∠C-C-C: 121°, ∠C-C-H: 

29 120°) were obtained for this cluster model, which were in good agreement with the experimental data 

30 (C-C: 1.42 Å, C-H: 1.07 Å, ∠C-C-C: 120°, ∠C-C-H: 120°).5
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31

32 Figure S1. Non-thermal plasma treatment setup
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33

34 Figure S2. SEM images of (a) PC and (b) PC-O4N2T3; TEM images of (c) PC and (d) PC-O4N2T3.
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36 Figure S3. Nitrogen adsorption-desorption isotherms of PC and PC-O4N2T3.
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38 Figure S4. Pore size distributions of PC and PC-O4N2T3.
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40 Figure S5. XRD patterns of PC and PC-O4N2T3.
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42 Figure S6. XPS spectra of PC and PC-O4N2T3
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44 Figure S7. Simulation of Hg0 adsorption by pseudo-second-order model.
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45 Table S1. Kinetic parameters of the pseudo-second-order model for PC-O4N2T3 and Br-AC

k (g/(μg·min)) qe (μg/g) R2

PC-O4N2T3 3.57E-09 12315 0.97

Br-AC 4.76E-07 1061 0.99

46
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