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(S1) Snapshots of polymerization process of [C4 + C4]

Figure S1: Snapshot of polymerization at time t = 0.
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Figure S2: Snapshot of polymerization at time t = 1, 000.
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Figure S3: Snapshot of polymerization at time t = 2, 000.
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Figure S4: Snapshot of polymerization at time t = 3, 000.
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Figure S5: Snapshot of polymerization at time t = 4, 000.
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Figure S6: Snapshot of polymerization at time t = 6, 000.
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Figure S7: Snapshot of polymerization at time t = 8, 000.
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Figure S8: Snapshot of polymerization at time t = 10, 000.
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Figure S9: Snapshot of polymerization at time t = 12, 000.
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Figure S10: Snapshot of polymerization at time t = 14, 000.
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Figure S11: Snapshot of polymerization at time t = 16, 000.
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Figure S12: Snapshot of polymerization at time t = 18, 000.
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Figure S13: Snapshot of polymerization at time t = 20, 000.
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Figure S14: Snapshot of polymerization at time t = 30, 000.
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Figure S15: Snapshot of polymerization at time t = 40, 000.
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Figure S16: Snapshot of polymerization at time t = 1, 000, 000.
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(S2) Snapshots of 2D COFs with initial defects

Figure S17: Snapshot of [C4 + C2] with uncontrolled nucleation and ϕ = 180 degrees, when
the initial defects of five-member ring that are circled by red circle, emerge.
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Figure S18: Snapshot of [C3 + C2] with uncontrolled nucleation and ϕ = 180 degrees, when
the initial defects of seven-member ring that are circled by red circle, emerge.
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Figure S19: Snapshot of [C4 + C4] through the seeded growth with suppressed nucleation
and ϕ = 180 degrees, when first defect of five-member ring that are circled by red circle,
emerges.
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Figure S20: Snapshot of [C4 + C2] through the seeded growth with suppressed nucleation
and ϕ = 180 degrees, when first defect of five-member ring that are circled by red circle,
emerges.
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Figure S21: Snapshot of [C3 + C3] through the seeded growth with suppressed nucleation
and ϕ = 180 degrees, when first defect of seven-member ring that are circled by red circle,
emerges.
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Figure S22: Snapshot of [C3 + C2] through the seeded growth with suppressed nucleation
and ϕ = 180 degrees, when first defect of seven-member ring that are circled by red circle,
emerges.
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(S3) Pore size analysis algorithm

For the convenience of reading, we rewrite the description of this algorithm that is the

same as the one in the Supporting Information of our previous work.1 To analyze the struc-

ture of two-dimensional covalent organic frameworks, we employ a move-and-grow algorithm

to measure the distribution of pore sizes, which has been successfully applied in the detec-

tion of porous aromatic framework systems.1–3 In this method, testing particles are randomly

placed in box starting with a diameter d = 0.01. The testing particles interact with sur-

rounding particles with a potential form, V (r) = dr2(1
r
− 1

d
)2, r < d, where d is the diameter

of testing particle. The testing particles move under the forces of surrounding particles by

d~s = dt
∑

~Fj. And at same time, the diameter of testing particles grows with d = d + γdt.

The growth of diameter stops when the potential exceeds a threshold V0 vale. A modest

growth rate is chosen for the measurement of the distribution of pore size. We use 106

testing particles with V0 = 6, dt = 0.02, and γ = 0.1 for the calculation. When the testing

particle stops growing, its diameter could be larger than the size of pore. Then we calculate

the pore size by averaging the distance of the surrounding particles from the testing particle

or counting the number of the surrounding particles. In this work, we present the pore size

by the number of monomer units, each having four particles, around the pore.
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