
S-1 

 

Supporting Information 

Controllable Design of Polypyrrole-Iron Oxide Nanocoral 

Architectures for Supercapacitors with Ultrahigh Cycling 

Stability  

Chunping Xu,+a Alain R. Puente-Santiago,+b Daily Rodríguez-Padrón,*b Alvaro Caballero,c 

Alina M. Balu,b Antonio A. Romero,b Mario J. Muñoz-Batista,b Rafael Luque*b,d 

[a] School of Food and Biological Engineering, Zhengzhou University of Light Industry 

Zhengzhou, Henan, 450002, PR China 

[b] Departamento de Química Orgánica,Instituto de Química Fina y Nanoquímica, Universidad de 

Córdoba, Campus de Rabanales, Edificio Marie Curie (C-3), Ctra Nnal IV-A, Km 396, E14014, 

Cordoba, España. *D.R.P.: dailydggs@gmail.com, *R.L.: q62alsor@uco.es 

[c] Departamento de Química Inorgánica e Ingeniería Química, Instituto de Química Fina y 

Nanoquímica, Universidad de Córdoba, Campus de Rabanales, Edificio Marie Curie (C-3), Ctra 

Nnal IV-A, Km 396, E14014, Cordoba, España. 

[d]Peoples Friendship University of Russia (RUDN University), 6 Miklukho-Maklaya str., 

117198, Moscow, Russia. 

‡These authors contributed equally to the work. 

mailto:dailydggs@gmail.com
mailto:q62alsor@uco.es


S-2 

 

 
Figure S1. Pore diameter distribution of the polypyrrole-modified iron oxide nanomaterials. 

 

 
 

Figure S2. SEM-mapping images of (a-d) Ppy@Fe2O3-160 °C for C, O, Fe and N, (e-h) 

Ppy@Fe2O3-140 °C for C, O, Fe and N, (i-j) Ppy@Fe2O3-120 °C for C, O, Fe and N. 
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Figure S3. TEM image of iron oxide synthesized in absent of pyrrole. 
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Figure S4. XRD pattern, (Inset) Fe2p and O1s XPS spectra of iron oxide synthesized in absent 

of pyrrole. 
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Figure S5. TG and DTA analyses of (a) Ppy@Fe2O3-120 °C, (b) Ppy@Fe2O3-140 °C, (c) 

Ppy@Fe2O3-160 °C and (d) Ppy@Fe2O3-180 °C. 

 

Table S1. XPS data for the PPy@Fe2O3 samples. 

Sample 
Fe2p3/2 

(eV) 

O1s 

(eV) 

C1s 

(eV) 

N1s 

(eV) 
C/N 

Fe/

N 

(C+N)/F

e 

PPy@Fe2O3 120 °C 710.4 529.7 284.6 399.4 2.8 3.6 1.0 

PPy@Fe2O3 140 °C 710.4 529.6 284.5 399.3 3.4 1.7 2.6 

PPy@Fe2O3 160 °C 710.2 529.9 2.84.6 399.5 3.6 1.6 3.1 

PPy@Fe2O3 180 °C 710.3 529.9 2.84.6 399.4 4.1 1.0 5.0 
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Table S2. Comparison of the cycling stability of the polypyrrole-modified iron oxide 

nanostars supercapacitors electrodes with others nanostructured PPy-based supercapacitors. 

Device Electrolyte Current 

density/scan 

rate 

Capacitance 

retention 

Ref 

V 2 O 5 -PPy/RGO symmetric PVA/H2SO4 10 A g-1 88.1% (5000 

cycles) 

1 

GF/CNTs/PPy//GF/CNTs/MnO 

2 

0.5 M Na2SO4 1.5 mA cm-2 83.5% (10000 

cycles) 

2 

PPy@MoO 3 //AC 0.5 K2SO4 0.5 A g-1 83 (600 cycles) 3 

PPy-NPG//MnO 2 -NPG 1M LiClO4 100 mV s-1 85% (2000 

cycles) 

4 

PPy@cellulose symmetric 

 

2M NaCl 30 mA cm-2 84% (8500 

cycles) 

5 

PPy-MWCNT symmetric 0.5 Na2SO4 20 mA cm-2 94.2% (5000 

cycles) 

6 

FEG/PPy-NS//FEG/MnO 2  3M KCl 6 A g-1 97% (10000 

cycles) 

7 

PPy hydrogel symmetric PVA/H 2 SO 4 - 90% (3000 

cycles) 

8 

CQDs/PPy-NW symmetric 1M KCl 5 mA cm-2 85.2% (5000 

cycles) 

9 

PNTs@NiCo2S4 symmetric 1M Na2SO4 5A g-1 91.6% (4000 

cycles) 

10 

GO/PPy/cellulose 1M NaCl 10 mA cm-2 89.5% (5000 

cycles) 

11 

HDC/NiCo2O4/PPy 3M NaOH 4A g-1 90% (5000 

cycles) 

12 

nt-GPPy 1M Na2SO4 - 95% (1000 

cycles) 

13 

NiNTAs@PPy// MnO 2 PVA/LiCl 100mV s-1 75.3% (10000 

cycles) 

14 

Fe2O3@PPy 180 

 

0.5 M Na2SO4 40A g-1 97.3% (20000 

cycles) 

This 

work 
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Figure S6. EIS of the four nanohybrids. 

 

 
Figure S7. Charge-discharges profiles of the pure Fe2O3 nanoparticles. Density current: 25 A g-1. 
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Figure S8, (a) C1s (b) N1s and (c) Fe2p XPS spectra of Ppy@Fe2O3180 °C sample before and 

after 20000 cycles. (d) XRD of Ppy@Fe2O3180 °C sample fresh and after 20000 cycles. 
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