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Table S1 Examples of characteristic reaction of coal particle system and its 2D structure during 5-205 ps.

Reaction list ad & structure view in 2D

No. Time (ps)
1 5-15 H+ C7H6 g C7H5 + H2
N\
+ . >+
Y,
2 15-25
X
/
{
HH3-
- /‘
3 15-25 C105Hos020S = CooHg1014S + C¢HsO (reversible)
,‘/‘_ R
= + )=
¢ i
4 25-35 CesHss013 — CgsHssOy3 (structure transformation)
\: I
=
5 25-35 Ci64aH 152033 — C73H71014 + Co Hg Oy9
6 3545
7 3545

to be continued
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continued Table S1

No. Time (ps) Reaction list ad & structure view in 2D
8 45-55 Ci64H133020NS — Ci63H130029NS + CH3
N
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5& g =
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9 45-55
10 65-75
11 75-80
12 75-85
13 75-85
14 115-125
15 115-125
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continued Table S1

No. Time (ps) Reaction list ad & structure view in 2D

16 155-165 Cy54H111025NS + HO — CO; + Ci40H 0302,NS + C3Hy0O,

17 165-175
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Struct MSD{ (a)

std::vector<double> t;

std::vector<double> msd;

15

Algorithm: MSD of picked atoms 4, during start time : andend time ¢,. (b)
Input: start time / and end time ¢, .

Output: MSD vector.

Steps:

1) Initialize time : vector and msd vector of MSD, n, isnumberof 4 .
2) Define count vector cnt and vector of x, y, z direction distance sdx,sdy,sdz .
3) For ¢ in [1,]:

For dr in [0, —1]:

cnt[dt]++, t, =t +dt.

For 4 in 4, :

dx=X,,-X,,.dv=Y,-Y,,dz=2,,-7Z,,

sdx[dt+ = dx* sdy[dt]+ = dy* , sdz[dt |+ = dz*

4) For dt in [0,,-1]:

sdx{di]= sdx[dt] sd{dr]= sdy[dt]
n,c

) sdedr] = sdz[dt]
cnt[dt] n, cntldt]

- n, cntldt]

Add dt to ¢ vector of MSD .
Add  sdx +sdy +sdz to msd vector of MSD .
Return MSD .
B S1 VARxMD ¥ B R#MXEMEF ) MSD ZiLARIE: BB D)IHEHY

Fig. S1 Atom MSD algorithm pseudo code for a picked area in VARxMD extension (a) data structure (b) calculation part.
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