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80 Å × 80 Å × 80 Å

Fig. S1: The random distribution of water, DEG, and Cr-oxide nanoparticles before MD simulations.
The Cr-oxide, water, and DEG molecules are shown in yellow, blue, and red, respectively. None of
the molecules inside the simulation cell is fixed. If the free boundary condition is applied in this
system, molecules that fly outside the simulation cell are removed. In this scenario, the number of
water and DEG molecules cannot be controlled. In contrast, the periodic boundary translates back
the molecules that cross the boundary back into the cell, which prevents the system from losing any
molecules at the print stage.
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(a) Potential energy history of the print stage
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(b) Potential energy history of the curing stage
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(c) Potential energy history of the burn-out stage
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(d) Potential energy history of the sintering stage
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Print Curing Burnout Sintering

(e) Kinetic energy history

2.5 3.5 4.5 5.5 6.5 7.5
Time [ns]

0

20

40

60

80

D
is

so
ci

at
ed

 w
at

er
 m

ol
ec

ul
es

(f) The quantity of dissociated water vapor during curing
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(g) Extra NVT-MD simulation for 100 ps at 393 K on the system without water vapor to verify whether the
BJP part reaches equilibrium at 8.25 ns
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(h) Extra NVT-MD simulation for 1 ns at 900 K on
the system without gaseous species to verify whether
the BJP part reaches equilibrium at 11.25 ns
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(i) Extra NVT-MD simulation for 1 ns at 1900 K on
the system without gaseous species to verify whether
the BJP part reaches equilibrium at 14.25 ns

Fig. S7: History of potential energy and kinetic energy for each stage (a-e); Quantity of evaporated
water molecules during curing (f). Extra NVT-MD simulations to verify whether the BJP part
reaches the equilibrium state (g-i). It should be noted that the necessary pre-equilibration time
varies from case to case. But in all cases, enough time is given until the system reaches its equilibrium
state.
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