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2.2.1 Emulsified oil droplet model
The specific emulsified oil droplet model building steps are as follows:

First, the components of crude oil including alkanes, cyclanes, aromatics,
asphaltenes, and resins were randomly inserted into a cubic box (x = 10 nm, y = 10
nm, z = 10 nm), as shown in Figure Sla. Energy minimization was then performed for
eliminating overlapping. After that, performing a 30 ns NPT ensemble simulation in
order to obtain the reasonable density. The equilibrium configuration after NPT run
was shown in Figure S1b. Second, the above crude oil was solvated with 19230 water
molecules in an 8 nm %<8 nm >8 nm simulation box (Figure S1c). Then, we carried
out Energy minimization and a 20ns NVT ensemble MD simulation to obtain the
emulsified oil droplet, as shown in Figure S1d.
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Figure S1. Schematic diagram of building emulsified oil droplet model. Initial
simulation box with all oil molecules (a). Simulation box after NPT ensemble (b). Oil
molecules are added to the simulation box and solvated by water molecules (c).

Simulation box after NVT ensemble (d).
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Figure S2. Variation of centroid distance between two oil droplets during coalescence

process.



