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Figure S1. SEM images of (a) and (b) PPy; (c) and (d) PPy@rGO 
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Figure S2. XPS survey spectra of PPy@rGO@Q[6] for the OER before (black lines) and after (red  
lines) stability test. 

 

 

 

 

 

 

 

 

 



 
 
Figure S3. (a) Corresponding Tafel slopes of the stepwise-coating catalysts for the OER in 1.0 M 
KOH; (b) the CVs at different scan rates (20-100 mV·s-1) for rGO@Q[7]; (c) the CVs at different 
scan rates (20-100 mV·s-1) for rGO@Q[8]; (d) the trend of Cdl values for the catalysts in 1.0 M 
KOH; (e) corresponding ECSA of the stepwise-coating catalysts; (f) LSV curves of different 
samples normalized to (e) ECSA. 
 

According to the LSV curves (Figure 3a), the Tafel slope of 210 mV·dec-1 for rGO@Q[6] was 
determined to be much smaller than the values of rGO@Q[7] (254 mV·dec-1) and rGO@Q[8] (258 
mV·dec-1), suggesting more favorable and fast catalytic OER kinetics for rGO@Q[6] (Figure S3a). 
In addition, electrochemical active surface areas (ECSA) were also estimated by calculating the 
double-layer capacitances (Cdl) via cyclic voltammograms (CVs) at different scan rates from 20 



mV·s-1 to 100 mV·s-1(Figure S3b, S3c, S3d and S3e). The higher values of Cdl and ECSA for 
rGO@Q[6] (11.03 mF·cm-2, 275.75 cm-2) than rGO@Q[7] (4.77 mF·cm-2, 119.25 cm-2) and 
rGO@Q[8] (2.65 mF·cm-2, 66.25 cm-2) also indicated that rGO@Q[6] had a higher electrocatalytic 
activity. To consider the intrinsic activities of the different samples, the LSV curves were 
normalized to ECSA, respectively (Figure S3f, ESI). The results still displayed the best OER activity 
of rGO@Q[6], confirming the highest intrinsic activity. Furthermore, Figure S4 (ESI) described the 
Nyquist plots of the samples, the smaller semicircle diameter was found in the case of rGO@Q[6], 
which indicated that the Rct value of rGO@Q[6] (3.92 Ω) was much lower than those of rGO@Q[7] 
(4.52 Ω) and rGO@Q[8] (5.13 Ω). Hence, compared with the rGO@Q[7] and rGO@Q[8] , the 
rGO@Q[6] produced lower charge transfer resistance and better electronic transport capability. 

 
 

 



  

 
Figure S4. Nyquist plots of the catalysts. 

  



 

 
Figure S5. (a) LSV curves of the catalysts with layer-by-layer coating for the OER in 1.0 M KOH; 
(b) corresponding Tafel slopes of the stepwise-coating catalysts; (c) LSV curves of  
PPy@rGO@Q[6] and rGO@Q[6]@PPy in 1.0 M KOH. 
 
 
 
  



 
Figure S6. The CVs at different scan rates (20-100 mV·s−1) for (a) PPy; (b) rGO; (c) Q[6]; (d)  
PPy@rGO; (e) PPy@Q[6]; (f) rGO@Q[6] 



 
Figure S7. (a) The trend of Cdl values for the catalysts in 1.0 M KOH; (b) corresponding ECSA of  
the stepwise-coating catalysts; (c) LSV curves of different samples normalized to (b) ECSA. 
  

 
 
 
 
 
 
 
 



 
 
 

 
 

 Figure S8. Nyquist plots of the catalysts measured at 377 mV 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table S1. The Rs and Rct of PPy@rGO@Q[6] extracted from fitting electrochemical 
impedance spectra measured at different potential to an equivalent circuit 

Potential / mV (vs. Ag/AgCl) Rs / Ω Rct / Ω 

357 mV 8.348 2.34 

367 mV  8.564 1.49 

377 mV  8.544 1.45 

387 mV  8.759 1.16 

397 mV 8.577 1.07 

407 mV  8.956 1.06 

 
 
Table S2. The Rs and Rct of the different catalysts extracted from fitting electrochemical 
impedance spectra measured at 377 mV  

Catalysts Rs / Ω Rct / Ω 

PPy 8.56 9.16 

rGO 10.47 5.62 

Q[6] 31.32 20.73 

PPy@rGO 8.96 2.56 

PPy @Q[6] 8.57 6.39 

rGO@Q[6] 8.91 3.92 

PPy@rGO@Q[6] 8.76 1.16 

 
Table S3. Faradaic  efficiency  (FE)  of  the  produced  oxygen  amount during the 
water splitting process 

Times/s V/ mL FE / % 

1200 0.65 93.32 

2400 1.35 96.91 

3600 2 95.72 

4800 2.7 96.92 

6000 6.4 97.63 

 


