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Table S1. Failed trials to further enhancing the polymerization efficiency

1 1:1:0.02:0.5:0.5 15-Crown-5 72.8 8100 1.74
2 1:1:0.02:0.5:0.2 bTBABr 71.7 8400 1.65
3 1:1:0.02:0.5:0.08 <SLS 74.3 8500 1.86

a4 1:1:0.02:0.5:0.08 °SLS 73.8 11700 2.34




Polymerization conditions: Np3) = 0.5 mmol, I/(l,4-di0xane):I/(MeOH): V(Water): 35153, V(Total
solventy = 7.0 mL, Time = 12 h, irradiation under blue LED at room temperature.
2Addition of 0.14 equiv of n-Hexadecane, “TBABr: tetrabutyl ammonium bromide.

¢SLS: sodium lauryl sulfate (3.5 wt%).
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Figure S1. The actual polymerization phenomena before and after the polymerization
(Polymerization conditions: [A2]y:[B3]o:[Ru(bpy);Cly]o:[AsAc-Na], = 1:1:0.02:0.5,
ng) = 0.5 mmol, V(i a-dioxane): Vimeom: Viwatery = 3:1:3, Vitotal solventy = 7.0 mL, irradiation
under blue LED at room temperature, Time = 12 h). (a) Picture taken instantly once

completion of the polymerization, and (b) picture taken after standing-still for 2
minutes.
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Figure S2. The total NMR ('H and !°F) spectra for one polymer sample (A2B3),. (a)
in-situ "H NMR spectrum of polymerization system; (b) in-situ '°’F NMR spectrum of
polymerization system; (¢) 'H NMR spectrum of the perfluorocarbon-containing
alternating copolymer (A2B3), (Yield% = 67.9%, M, gpc = 6200 g/nol, M/M, = 1.72,
Mynmr = 5900 g/mol); (d) 'F NMR spectrum of the perfluorocarbon-containing
alternating copolymer (A2B3), (Yield% = 67.9%, M, gpc = 6200 g/nol, M/M, = 1.72,
Mynmr = 5900 g/mol); (e) 'H NMR spectrum of the residues from precipitant
(MeOH), obtained through rotary evaporation; (f) °’F NMR spectrum of the residues
from precipitant (MeOH), obtained through rotary evaporation. All the NMR tests
were carried out in CDCls. The detailed sampling process for the in-situ NMR tests
was described in the experimental part. Polymerization conditions:
[A2]o:[B3]o:[Ru(bpy);Clr]o:[AsAc-Na], = 1:1:0.01:0.3, ngy = 2.0 mmol, V4
dioxane): Vveon) = 3:1, ViTotal solveny = 4.0 mL, Time = 20 h, irradiation under blue LED
at room temperature.
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Figure S3. Modification for the alternating copolymer (A2B3), and the corresponding
NMR ('H and 19F) spectra. (Polymerization conditions:
[A2]o:[B3]o:[Ru(bpy);Cla]o:[AsAc-Na], = 1:1:0.02:0.5, ngzy = 0.5 mmol, V4.
dioxane): VMeon): Viwatery = 3:1:3, Vitotal solventy = 7.0 mL, irradiation under blue LED at
room temperature, Time = 20 h). (a) General modification process of the alternating
copolymer (A2B3),. (P1 stands for the original (A2B3), (M,cprc = 8200 g/mol,
M/M, = 2.18, M, xmr = 6600 g/mol); P2 stands for (A2B3),, (M, gpc = 2700 g/mol,
M/M, = 1.07, My xmr = 4200 g/mol), which has underwent the reduction reaction.) (b)
Comparison of "TH NMR spectra of P1 and P2, (¢) Comparison of 'F NMR spectra of
P1 and P2. All the NMR tests were carried out in CDCls.
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Figure S4. °F NMR spectrum for A2 (CgF,1,) in CDCls.



