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34 Table S1. Adsorption energies (Eads, eV), the O-O bond length (lO-O, Å), the S-O bond length (lS-O, Å) of PMS, and 

35 the electron transfer (∆Q, |e|) from BiOCl (001) to PMS under different strains.

–4% –2% 0 2% 4% 6% 8%

Eads (eV) –3.4909 –3.3091 –3.2145 –3.0483 –2.9153 –2.8131 –2.8085

lO-O (Å)  1.4670  1.4680  1.4690  1.4720  1.4730  1.4670  1.4670

lS-O (Å)  1.7210  1.7300  1.7300  1.7330  1.7290  1.6950  1.7550

∆Q (|e|)  0.4576  0.4507  0.4578  0.4608  0.4442  0.4342  0.4229

36
37 Table S2. The adsorption energies (Ead) of C6H6, CH2Cl2, and HCHO on BiOCl (001) under different strains.

Strain

Eads (eV)

–4% –2% 0 2% 4% 6% 8%

HCHO –0.53 –0.50 –0.48 –0.45 –0.40 –0.41 –0.48

C6H6 –0.18 –0.22 –0.25 –0.28 –0.29 –0.42 –0.51

CH2Cl2 –0.27 –0.28 –0.28 –0.30 –0.32 –0.36 –0.49

38
39 Table S3. The reaction energy Ereac and energy barrier Ebar of each step elemental reaction in degradation of HCHO. 

40 Where, 1 represents the degradation process of HCHO by the BiOCl/ HO• system, and 2 represents the direct 

41 degradation process of HCHO by HO• radical in the article. The energy unit is kcal/mol.

Elemental reaction
1

Ereac             Ebar

2

Ereac                 Ebar

Step 1                    HCHO + HO• → •CHO + H2O

Step 2                      •CHO + HO• → HCOOH

Step 3                  HCOOH + HO• → •COOH + H2O

Step 4                     •COOH + HO• → CO2 + H2O

–61.16        0

–154.46       0

–95.11        0

–61.90        0

–30.92          0

–48.24          0

–21.85        2.16

–120.59         0

Step 1                    HCHO + HO• → •CHO + H2O

Step 2                      •CHO + HO• → HCOOH

Step 3                       HCOOH → CO + H2O

–61.16        0

–154.46       0

20.21    69.01

–30.92          0

–48.24          0

19.25        65.81
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43
44 Fig. S1. The biaxial strain configurations of BiOCl (001) from –10% to +10% in the AB direction.
45

46
47 Fig. S2. (a) Hirshfeld charges of [Bi2O2] 2+ in BiOCl (001) under different strains. (b) Hirshfeld charges of [Bi2O2] 2+ 

48 and 2Cl− in BiOCl (001) under uniaxial strains of C direction.
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50
51 Fig. S3. (a) The dipole moment of BiOCl 3 × 3 × 1 supercell along the Z-axis under biaxial strains of AB direction. (b) 

52 Hirshfeld charges of [Bi2O2] 2+ and 2Cl− in BiOCl 3 × 3 × 1 supercell under biaxial strains of AB direction.
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55 Fig. S4. The adsorption configuration of PMS under the strain of BiOCl (001) from –10% to +10% in the AB 

56 direction.
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59 Fig. S5. The reaction pathway of PMS activation by BiOCl (001) with –8% strain.
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61
62 Fig. S6. HOMO-LUMO orbitals of BiOCl (001) with the strain of –8% ~ 10%.
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