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Fig. S1. (a) The gc.si(r) curves in Sig 47Crg 33 and Siy sCrg 5 melts. (b) Enlarged view of
the dashed box region in ().
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Fig. S2. For (a) pure Si, (b) Si¢7Cr(33, and (¢) SipsCrg s melts, the gg_si(r) curves were
statistically analyzed within the simulation time ranges of 3.1-3.4 ps, 3.4-3.7 ps, and
3.7-4.0 ps, respectively, to verify the statistical stability of Si-Si interaction

characteristics. (d), (e), and (f) show local enlargements of the first peak of the gg (1)

curves in (a), (b) and (c), respectively.
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Fig. S3. For (a) Sipe/Crosz; and (b) SigsCros melts, the gc.si(r) curves were
statistically analyzed within the simulation time ranges of 3.1-3.4 ps, 3.4-3.7 ps, and
3.7-4.0 ps, respectively, to verify the statistical stability of Si-Si interaction
characteristics. (c) and (d) show local enlargements of the first peak of the gc..si(r)

curve in (a) and (b), respectively.
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Fig. S4. The (a) gsi.c(r) and (b) gcr.c(r) in Si-Cr, Si-Cr-Ce and Si-Cr-Al solvents in
contact with 4H-C. (c¢) and (d) are enlarged view of the dashed box region in (a) and

(b), respectively.
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Fig. S5. The (a) gc.c(r), (b) gcrc(r) and (¢) gsi.c(r) curves of Si-Cr solvent in contact

1f4;(A)1f6 18 - 16
with 4H-C were statistically analyzed within the simulation time ranges of 3.1-3.4 ps,
3.4-3.7 ps, and 3.7-4.0 ps, respectively, to verify the statistical stability. (d), (e), and

(f) show local enlargements of the first peak of g(r) curves in (a), (b) and (c),

respectively.
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Fig. S6. The (a) gc.c(r), (b) gerc(r), (¢) gsic(r) and (d) geec(r) curves of Si-Cr-Ce
solvent in contact with 4H-C were statistically analyzed within the simulation time
ranges of 3.1-3.4 ps, 3.4-3.7 ps, and 3.7-4.0 ps, respectively, to verify the statistical
stability. (e), (f), (g) and (h) show local enlargements of the first peak of g(r) curves in
(a), (b), (c) and (d) respectively.
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Fig. S7. The (a) gc.c(r), (b) gerc(r), () gsic(r) and (d) gaic(r) curves of Si-Cr-Al
solvent in contact with 4H-C were statistically analyzed within the simulation time
ranges of 3.1-3.4 ps, 3.4-3.7 ps, and 3.7-4.0 ps, respectively, to verify the statistical
stability. (e), (f), (g) and (h) show local enlargements of the first peak of g(r) curves in
(a), (b), (c) and (d) respectively.
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Fig. S8. The MSD curves of C atoms in (a) Si-Cr, (b) Si-Cr-Ce and (c) Si-Cr-Al

solvents in contact with the 4H-C face.
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Fig. S9. The MSD curves of Si atoms in (a) Si-Cr, (b) Si-Cr-Ce and (c) Si-Cr-Al
solvents in contact with the 4H-C face. (d) Diffusion coefficient of Si in the three

solvents.
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Fig. S10. The supercell configurations of (a) Si-Cr, (b) Si-Cr-Ce (c) Si-Cr-Al solvents
in contact with 4H-Si. The supercell configuration of (d) Si-Cr, (e) Si-Cr-Ce, (f) Si-
Cr-Al solvents in contact with 3C-Si. The supercell configuration of (g) Si-Cr, (h) Si-
Cr-Ce, (i) Si-Cr-Al solvents in contact with 3C-C.
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Fig. S11. The gg;.c(r) curves of Si-Cr solvents in contact with (a) 4H-Si, (b) 3C-Si and
(c) 3C-C were statistically analyzed within the simulation time ranges of 3.1-3.4 ps,
3.4-3.7 ps, and 3.7-4.0 ps, respectively, to verify the statistical stability. (d), (e) and (f)

show local enlargements of the first peak of g(r) curves in (a), (b) and (c), respectively.
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Fig. S12. The gg; (1) curves of Si-Cr-Ce solvents in contact with (a) 4H-Si, (b) 3C-Si
and (c) 3C-C were statistically analyzed within the simulation time ranges of 3.1-3.4
ps, 3.4-3.7 ps, and 3.7-4.0 ps, respectively, to verify the statistical stability. (d), (e)

and (f) show local enlargements of the first peak of g(r) curves in (a), (b) and (c),

respectively.
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Fig. S13. The gg;_c(r) curves of Si-Cr-Al solvents in contact with (a) 4H-Si, (b) 3C-Si
and (c) 3C-C were statistically analyzed within the simulation time ranges of 3.1-3.4
ps, 3.4-3.7 ps, and 3.7-4.0 ps, respectively, to verify the statistical stability. (d), (e)

and (f) show local enlargements of the first peak of g(r) curves in (a), (b) and (c),

respectively.
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Fig. S14. The MSD curves of C atoms in Si-Cr solvents in contact with (a) 4H-Si, (b)
3C-Siand (c¢) 3C-C.
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Fig. S15. The MSD curves of C atoms in Si-Cr-Ce solvents in contact with (a) 4H-Si,
(b) 3C-Si and (c) 3C-C.
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Fig. S16. The MSD curves of C atoms in Si-Cr-Al solvents in contact with (a) 4H-Si,
(b) 3C-Si and (c) 3C-C.



Table S1. The calculated diffusion coefficients of C atoms in different models within

different simulation durations.

Diffusion coefficients of C (A2/ps)

Models

0~3ps 0~3.5ps 0~4ps

4H-Si/Si-Cr 0.372 0.373 0.375
4H-C/Si-Cr 0.152 0.165 0.161
3C-Si/Si-Cr 0.673 0.657 0.647
3C-C/Si-Cr 0.382 0.367 0.360
4H-Si/Si-Cr-Ce 0.548 0.529 0.531
4H-C/Si-Cr-Ce 0.454 0.412 0.432
3C-Si/Si-Cr-Ce 0.703 0.725 0.729
3C-C/Si-Cr-Ce 0.247 0.270 0.266
4H-Si/Si-Cr-Al 0.390 0.380 0.355
4H-C/Si-Cr-Al 0.199 0.183 0.185
3C-Si/Si-Cr-Al 0.240 0.252 0.245

3C-C/Si-Cr-Al 0.267 0.251 0.263




Table S2. The calculated diffusion coefficients of Ce atoms in different models

within different simulation durations.

Diffusion coefficients of Ce (A%/ps)

Solid/Liquid
interface 0~3ps 0~3.5ps 0~4ps
4H-Si/Si-Cr-Ce 0.339 0.319 0.313
4H-C/Si-Cr-Ce 1.56 1.62 1.58
3C-Si/Si-Cr-Ce 6.98 6.83 6.88

3C-C/Si-Cr-Ce 2.75 2.65 2.65




