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Figure S1. An image of the flow synthesis system used in this study. 

 

 

 

Table S1. Molecular weight and Ð of PTB7 synthesized by flow system from three times of repeated runs. 

entry catalyst solvent Mn[kDa] Mw[kDa] Ð 

1a Pd(PPh3)4 toluene 3.13 4.25 1.36 

2a Pd(PPh3)4 toluene 3.16 4.26 1.35 

3a Pd(PPh3)4 toluene 2.71 3.47 1.28 

4a Pd(PPh3)4 chlorobenzene 3.13 7.46 2.38 

5a Pd(PPh3)4 chlorobenzene 3.18 7.67 2.41 

6a Pd(PPh3)4 chlorobenzene 3.56 8.23 2.32 

7 Pd(PPh3)4 o-xylene 3.29 7.20 2.19 

8 Pd(PPh3)4 o-xylene 3.49 8.42 2.41 

9 Pd(PPh3)4 o-xylene 3.25 7.47 2.30 

10 Pd(PPh3)4 toluene/DMF 59.54 146.34 2.46 

11 Pd(PPh3)4 toluene/DMF 55.12 125.32 2.27 

12 Pd(PPh3)4 toluene/DMF 58.12 123.12 2.12 

13 Pd(PPh3)4 chlorobenzene/DMF 53.59 106.08 1.98 

14 Pd(PPh3)4 chlorobenzene/DMF 55.24 116.81 2.12 

15 Pd(PPh3)4 chlorobenzene/DMF 52.80 113.76 2.16 

16 Pd(PPh3)4 o-xylene/DMF 58.70 132.10 2.25 

17 Pd(PPh3)4 o-xylene/DMF 55.97 127.97 2.29 

18 Pd(PPh3)4 o-xylene/DMF 61.34 145.90 2.38 

19 Pd2(dba)3+P(o-tol)3 toluene 42.44 92.41 2.18 



20 Pd2(dba)3+P(o-tol)3 toluene 46.17 106.71 2.31 

21 Pd2(dba)3+P(o-tol)3 toluene 44.16 88.81 2.01 

22 Pd2(dba)3+P(o-tol)3 chlorobenzene 55.16 130.47 2.37 

23 Pd2(dba)3+P(o-tol)3 chlorobenzene 50.59 109.32 2.16 

24 Pd2(dba)3+P(o-tol)3 chlorobenzene 48.65 94.81 1.95 

25 Pd2(dba)3+P(o-tol)3 o-xylene 40.98 77.92 1.90 

26 Pd2(dba)3+P(o-tol)3 o-xylene 43.79 90.19 2.06 

27 Pd2(dba)3+P(o-tol)3 o-xylene 40.23 87.13 2.17 

28 Pd2(dba)3+P(o-tol)3 toluene/DMF 15.45 66.14 4.28 

29 Pd2(dba)3+P(o-tol)3 toluene/DMF 14.79 62.00 4.19 

30 Pd2(dba)3+P(o-tol)3 toluene/DMF 14.82 61.10 4.12 

31 Pd2(dba)3+P(o-tol)3 chlorobenzene/DMF 11.65 51.96 4.46 

32 Pd2(dba)3+P(o-tol)3 chlorobenzene/DMF 11.00 42.25 3.84 

33 Pd2(dba)3+P(o-tol)3 chlorobenzene/DMF 10.03 39.78 3.97 

34 Pd2(dba)3+P(o-tol)3 o-xylene/DMF 12.58 45.05 3.58 

35 Pd2(dba)3+P(o-tol)3 o-xylene/DMF 12.50 46.51 3.72 

36 Pd2(dba)3+P(o-tol)3 o-xylene/DMF 12.26 47.33 3.86 

      

 

 

 

 

 

 

 

 

 

 



 

 

Figure S2. GPC traces of PTB7 synthesized for 10 and 15 min by using Pd2(dba)3/P(o-tol)3 (a) in a toluene/DMF, 

(b) in a chlorobenzene/DMF, and (c) in a o-xylene/DMF.  

 

 

 



 

Table S2. Molecular weight and Ð of PTB7 synthesized for 15 min by using Pd2(dba)3/P(o-tol)3. 

entry solvent reaction time [min] Mn[kDa] Mw[kDa] Ð 

1 toluene/DMF 15 11.41 56.55 4.96 

2 chlorobenzene/DMF 15 9.45 47.41 5.03 

3 o-xylene/DMF 15 11.12 53.15 4.78 

 

 

 

 

 

 

 

 

Figure S3. Absorption spectra of standard solutions of (a) PTB7 and (b) Pd2(dba)3, respectively. 

 

 

 



 

Table S3. Hansen parameters of the solvents and polymer. Parameters of the PTB7 is gained from Manley et al.[1] 

The others are from Barton.[2] 

materials δd δp δh 

toluene 18.0 1.4 2.0 

chlorobenzene 19.0 4.3 2.0 

o-xylene 17.8 1.0 3.1 

PTB7 21.05 2.18 5.92 

 

 

 

Figure S4. GPC traces of PTB7 synthesized by batch reactor using (a) Pd(PPh3)4 with toluene/DMF, (b) Pd(PPh3)4 

with chlorobenzene/DMF, (c) Pd(PPh3)4 with o-xylene/DMF, (d) Pd2(dba)3/P(o-tol)3 with toluene, (e) 

Pd2(dba)3/P(o-tol)3 with chlorobenzene, and (f) Pd2(dba)3/P(o-tol)3 with o-xylene/DMF. 



 

 

Figure S5. H1-NMR graph of PTB7 (a) synthesized by flow system, and (b) purchased from Sigma Aldrich. 



 

Figure S6. UV-vis absorption spectra of solution and film of PTB7 synthesized by flow system. 

 

Figure S7. Cyclic voltammogram for PTB7 synthesized by flow system. 

 



Table S4. Optical and electrochemical properties of PTB7 synthesized by flow system. 

polymer 
λmax

sol 

[nm] 

λmax
film 

[nm] 

λon
film 

[nm] 

Eg
optical 

[eV]a 

HOMO 

[eV] 

LUMO 

[eV] 

Eg
electrical 

[eV] 

PTB7 645 664 767 1.62 -5.41 -3.62 1.79 

a Optical energy band gap was measured on film. 

 

 

 

Figure S8. (a) UV-vis absorption spectra of PTB7 thin film and (b) Cyclic voltammogram of PTB7 in two 

different molecular weights. 

 

 



Table S5. Optical and electrochemical properties of PTB7 in two different molecular weights.  

Entry Mn [kDa] λmax
sol [nm] λon

sol [nm] HOMO [eV] LUMO [eV] Eg
electrical [eV] 

1 15.02 633 737 -5.51 -3.65 1.86 

2 41.53 645 748 -5.41 -3.62 1.79 

 

 

Figure S9. GPC traces of PTB7 synthesized in various reaction volumes. 

 

Table S6. Molecular weight and Ð of PTB7 synthesized in various reaction volumes. 

reaction volume [mL] reaction time [min] Mn[kDa] Mw[kDa] Ð 

1.2 10 57.59 131.59 2.28 

0.6 10 58.25 129.69 2.23 

2.4 10 54.31 126.08 2.32 
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