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Fig. S1 Snapshoot of (a) Cp4S; (b) C4Sey; and (c) Ci6Seq6
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Flg S2 ELF of (a) C24812 (b) C24S€12 and (C) C16S€16



Fig. S3 Equilibrium configurations of C,4X;, after 20 ps AIMD simulation under 500K and
1000K



Fig. S4 Equilibrium configurations of C;¢X;¢ after 20 ps AIMD simulation under 500 K
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Fig. S5 Band structures and PDOS of C4X,, and C,X,¢ computed by GGA



Fig. S6 Structures of (a) C;6S16 and (c) Cj¢Seys and their corresponding electron densities,
isovalue=0.05: (b) and (d)
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Fig. S7 (a) structure and (b) electron density of C,40,; energetic scan of (c) He and (d) methane
pass through hollow 2; distribution of (e) He and (f) CH,4 after 2 ns MD simulations at 300, 400
and 500 K



(c) (d)

Fig. S8 (a) initial configuration and equilibrium structures after MD simulations under (b) 300 K,
(c) 400 K and (d) 500 K of He/CH, separation upon C»;,0,, monolayer. He atoms is colored in

magenta.
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Fig. S9 (a) initial configuration and equilibrium structures after MD simulations under (b) 300 K,
(c) 400 K and (d) 500 K of He/CH, separation upon C»4S;; monolayer
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Fig. S10 (a) initial configuration and equilibrium structures after MD simulations under (b) 300 K,
(c) 400 K and (d) 500 K of He/CH, separation upon Cy4Se;, monolayer



Table S1 Length (A) of C---S/Se and angle (°) of C-H---S/Se in CH4@C,4S 12/ C14Se;, system

Length Angle

2.87 167.7

CH,@CaiS 1, 2.90 163.3
3.06 141.4

3.18 120.3

3.05 163.7

CH,@CaiSer, 3.08 157.0
3.21 140.4

3.33 122.7




(a)

(b)

Fig. S11 Equilibrium structures of (a) CH4@C4S,; and (b) CH;@C4Se;,



