
Experiments:
In experiments, microscopy and PIV (Particle Image Velocimetry) techniques were used to observe 

the evolution of the solid-liquid interface and flow field of the droplet during the droplet spreading on 

glucose surface. The experimental process includes: (1) Preparing a soluble solid substrate. Firstly, making 

a mold with PDMS (Polydimethylsiloxane), and then pouring the molten glucose into the mold, when it 

cools to room temperature, a solid substrate is obtained after it was decoated from the mold. (2) Preparing 

droplet containing tracer particles, and then the internal flow field of the droplet can be observed by PIV 

technology. During the preparation process, it is important that tracer particles with a small particle size 

(6 μm) should be selected, and after it is added to the water, it is also necessary to use an ultrasonic 

cleaning instrument for shaking so that the particles are evenly distributed in water. Once a solid substrate 

is obtained, the experiments were carried out in an ultra-clean environment. The lens was adjusted to the 

side of the specimen, a micro syringe was used to generate droplets with a diameter of 0.5 mm and release 

the droplet on the solute surface. The relevant experimental data were recorded and extracted by a high-

speed camera.

Input parameters settings for machine learning:
(1) solid-solid interactions:

As shown in figure 4, by all-atomic simulations, we obtained a glucose system in equilibrium. At this 

point, an approximate σs-s (6.0 Å) can be obtained by averaging the distance between glucose molecules, 

as shown in figure S1 (a).

Figure S1. (a) Centroid spacing of glucose molecules in equilibrium. (b) The distance between water 

molecule and every glucose atom

For simplicity, the initial value of εs-s is obtained by all-atomic interactions between water and glucose 

molecules. Firstly, placing a water molecule near the glucose as shown in figure S1 (b), then calculating the 

distance between water molecule and every glucose atom. The total interaction can be calculated as 

follows:
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For coarse-grained models, the interaction between water and glucose can be calculated as:
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in which σCG-water was calculated by Lorentz-Berthelot rules42, i.e., σCG-water= (6.0+3.165)/2=4.583 Å, and 
 is obtained from Figure S1(b) and equals to 4.633 Å. It is reasonable to assume that the value of CG waterr 

the Eq. (1) is equal to the value of the Eq. (2), and as shown in Table S1, the  can be obtained. Again, CG water 

following Lorentz-Berthelot rules42, an approximate εs-s (3.89 kcal/mol) can also be obtained. 
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Table S1 The total interaction between water and glucose

Based on rough initial parameters, the relevant 24×26 potential function parameters (σs-s: from 4.7 

Å to 7.0 Å increases by 0.1, εs-s: from 3.0 kcal/mol to 5.5 kcal/mol increases by 0.1) are constructed to 

obtain the corresponding energy and density data sets of the coarse-grained model.

(2) solid-liquid interactions:

εs-l is an important factor that affects the wettability and dissolution rate of solid, thus the inputs 

values of εs-l in neural networks is determined based on εs-s. The detailed values are listed in table S2:

Table S2 The input values of εs-l


