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Simulation Results
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Fig. S1 The temperature and potential energy of the CH4(80)/CH3+(80)/H2(40) gas-phase system as a

function of time in the first parallel simulation.
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Fig. S2 Products distribution of the second parallel simulation beginning from the CH4(80)/CH3:(80)/H2(40)
gas-phase system as a function of time.
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Fig. S3 Products distribution of the third parallel simulation beginning from the CH4(80)/CH3-(80)/H2(40)
gas-phase system as a function of time.
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Fig. S4 The temperature and potential energy of the CH4(80)/CH3-(80)/H2(20)/H-(40)
gas-phase system as a function of time in the first parallel simulation.
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Fig. S5 The temperature and potential energy of the CH4(100)/H-(100) gas-phase
system as a function of time in the first parallel simulation.
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Fig. S6 The temperature and potential energy of the CH3+(200) gas-phase system as a

function of time in the first parallel simulation.
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Fig. S7 The temperature and potential energy of the CH4(80)/CH3:(80)/H2(40) gas-phase system as a
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Fig. S§ The temperature and potential energy of the CH4(80)/CH3:(80)/H2(40) gas-phase

system as a function of time in the third parallel simulation.

-63000

1600

-65000

-67000

-69000

-71000

——— Potential Energy —— Temperature

- 1500

N
N
o
o

1300

Temperature(K)

1200

1100

-73000

ol

1 2 3 4 5 6 7 8 9

Time (ns)

L1 1000

-76000

-78000

-68000 1600
—— Potential Energy —— Temperature

= 1
S -70000 500
£
= =
< 1400 3
> -72000 o
2 2
I.% 1300 g
T -74000 g
= (0]
5':3 1200 =
o]
[

1100

1
0

Time (ns)

1 1000
0

Fig. S9 The temperature and potential energy of the CH3+(200) gas-phase system as a

function of time in the second parallel simulation.
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Fig. S10 Products distribution of the second parallel simulation beginning from the

CH3+(200) gas-phase system as a function of time.
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Fig. S11 The temperature and potential energy of the CH3+(200) gas-phase system as a

function of time in the third parallel simulation.
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Fig. S12  Products distribution of the third parallel simulation beginning from the
CH3:(200) gas-phase system as a function of time.
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Fig. S13 The temperature and potential energy of the CH4(80)/CH3+(80)/H2(20)/H-(40)

gas-phase system as a function of time in the second parallel simulation.
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Fig. S14 Products distribution of the second parallel simulation beginning from the CH4(80)/CH3-(80)/H2(20)/H-(40)
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Fig. S15 The temperature and potential energy of the CH4(80)/CH3+(80)/H2(20)/H-(40)

gas-phase system as a function of time in the third parallel simulation.
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Fig. S16 Products distribution of the third parallel simulation beginning from the CH4(80)/CH3+(80)/H2(20)/H-(40)

gas-phase system as a function of time.
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Fig. S17 The temperature and potential energy of the CH4(100)/H-(100) gas-phase system as a

function of time in the second parallel simulation.
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Fig. S18 Products distribution of the second parallel simulation beginning from the CH4(100)/H-(100)

gas-phase system as a function of time.
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Fig. S19 The temperature and potential energy of the CH4(100)/H-(100) gas-phase

system as a function of time in the third parallel simulation.
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Fig. S20 Products distribution of the third parallel simulation beginning from the CH4(100)/H-(100)

gas-phase system as a function of time.
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Fig. S21 Products distribution of the second parallel simulation beginning from the Ci10H12(30)

system at 1500 K as a function of time.
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Fig. S22 Products distribution of the third parallel simulation beginning from the C10H12(30) system

at 1500 K as a function of time.
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Fig. S23 Products distribution of the second parallel simulation beginning from the C10H12(30) system

at 2000 K as a function of time.
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Fig. S24 Products distribution of the third parallel simulation beginning from the C10H12(30) system

at 2000 K as a function of time.



