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Figure S1.  (a) The single chain of polyethylene (PE-H) with 20 repeating units and the grafted functional 

group of (b) CH3 (PE-CH3), (c) COOH (PE-COOH), and (d) OH (PE-OH). Each color of the ball represents H 

(white), C (gray), and O (red), respectively. 
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Table S1. Connolly volume of the functional group, total volume of the simulation box with FMP, occupied 

volume of FMP, free volume, and porosity for the bulk FMPs. 
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Figure S2.  (a) The schematic view of how pulling test is performed. The dotted red box is where the pulling 

velocity is applied and the black arrow is the direction of pulling. (b) (Left) The hybrid structure of PE-COOH + 

SiO2 and (Right) the distribution of atomic species of H and O in the hydroxyl group on the top of SiO2 and C 

from PE and (c) their resulting atomic density in the z-direction. 
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Table S2. The number of H and O in the hydroxyl group on the top of SiO2 and C from PE, overlapped volume 

in Figure S2. and their density for the slab structure of FMPs + SiO2. For computing the volume of the occupied 

region, the length in z-direction (out-of-plane) is computed between the maximum and minimum value of the z-

coordinate from the OH in SiO2 and C in FMPs is obtained, respectively, while the in-plane length (x- and y-

length) is given from the simulation box. 
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Figure S3. Stress-strain curve for the slab structure of (a) PE-COOH + SiO2 under the strain rate of 109/s to 1011 

/s and (b) FMP + SiO2 under the strain rate of 10
11 

/s. (c) Maximum strength and the fracture strain for the slab 

structure of SiO2 and FMPs + SiO2 under the strain rate of 10
9 

/s to 10
11 

/s 
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Table S3. Density, volume, and volumetric strain change during lithiation for the confined structure of LixSiO2, 

PE-H + LixSiO2, and PE-COOH + LixSiO2 when x=0 to 4. 
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Figure S4. (a) Stress-strain curve of LixSiO2 (x=0 to 4) under the strain rate of 1010 /s and (b) corresponding 

maximum strength with reference values from previous reference (J. Phys. Chem. A 2016, 120, 2114−2127). 
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Figure S5. The atomic snapshots during tensile test for the confined structure of (a) PE-H + SiO2 and PE-H + 

Li4SiO2 and (b) PE-COOH + SiO2 and PE-COOH + Li4SiO2 at the strain rate of 10
10

/s. Each number 

corresponds to the applied strain. 
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Table S4. Interfacial surface area for the confined structure PE-H + LixSiO2 and PE-COOH + LixSiO2 when x=0 

to 4. The surface area is approximated by obtaining it from the in-plane length (x- and y-dimension). 

 

 

 

 


