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Figure S1. Particle size distribution of β-Fe2O3@PDDA.

Figure S2. TEM image of bulk α-Fe2O3 (a); TEM image of α-Fe2O3 nanoparticle (b).



3

Figure S3. EDS spectrum of β-Fe2O3@PDDA.

Table S1. The crystal plane spacing of β-Fe2O3@PDDA sample and PDF standard 

value.

Planes–crystal
structure

d-Spacing (Å)
PDF#76-1821

crystal plane spacing of 
β-Fe2O3@PDDA sample 
(nm)

Ratio(%) 

(0 0 4) 5.6375 0.56 3
(1 0 0)  4.8151 0.48~0.49 13.8
(1 0 6) 2.9627 0.29~0.32 20.7
(1 1 -1) 2.7591 0.27~0.28 24.1
(1 1 3) 2.6074 0.26~0.27 37.9
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Figure S4. XPS spectra of β-Fe2O3@PDDA nanocluster.

Figure S5. Magnetic hysteresis curve of β-Fe2O3@PDDA nanocluster.



5

Figure S6. β-Fe2O3@PDDA nanocluster samples are uniformly dispersed in aqueous 

solution(a), and let the solution sit for 10 d(b).

Figure S7. Electrocatalytic impedance spectra (EIS) Nyquist plots(inset:Equivalent 

circuits of Nyquist plots of materials consisting of three elements: Rs, Rct, and CPE.)
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S1. Mass activity and specific activity Calculation.

Mass activities (mA mg-1) of catalysts are calculated based on the catalyst loading 

(0.25 mg cm-2) and the achieved current density j (mA cm-2) at an η of 520 mV. The 

corresponding equation is

𝑀𝑎𝑠𝑠 𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑦 (𝑚𝐴 𝑚𝑔 ‒ 1) =
𝐴𝑐ℎ𝑖𝑒𝑣𝑒𝑑 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 (𝑚𝐴 𝑐𝑚 ‒ 2)

𝐶𝑎𝑡𝑎𝑙𝑦𝑠𝑡 𝑙𝑜𝑎𝑑𝑖𝑛𝑔 (𝑚𝑔 𝑐𝑚 ‒ 2)

Figure S8. Mass activity (MA) of bulk α-Fe2O3, α-Fe2O3 nanoparticle, β-

Fe2O3@PDDA nanocluster and β-Fe2O3@PDDA nanocluster under an additional 

light for OER at an η of 520 mV.
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Figure S9. CV curves for (a) β-Fe2O3@PDDA nanocluster; (b) bulk α-Fe2O3; (c) α-

Fe2O3 nanoparticle in the region of 0.10~0.20 V vs. Ag/AgCl with various scan rates 

(10~120 mV s-1) for OER; Fitting curves for of scanning rate and current density for 

(d) β-Fe2O3@PDDA nanocluster; (e) bulk α-Fe2O3; (f) α-Fe2O3 nanoparticle. 
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Table S2. Comparison of the OER activity for several recently reported active 

transition metal-based electrocatalysts.

Electrocatalysts Overpotetial 
(mV)

j=10 mA cm-2

Tafel slope
(mV dec-1)

Electrolyte
(pH)

Reference
.

β-Fe2O3@PDDA NC 
(PEC-OER) 

300 45 1.0 M KOH This work

β-Fe2O3@PDDA NC 370 77 1.0 M KOH This work
α-Fe2O3 NP 430 107 1.0 M KOH This work
α-Fe2O3 B 460 129 1.0 M KOH This work
α-Fe2O3@g-C3N4 425 280 0.5 M KOH 1

γ-Fe2O3 NWs 650 ~ 1.0 M KOH 2

α-Fe2O3 310 272 0.1 M KOH 3

Fe2O3 440 134 1.0 M KOH 4

Ni-Fe2O3 277 68 1.0 M KOH 4

γ-FeOOH 550 ~ 1.0 M KOH 5

FeTiO3 hollow spheres 420 ~ 1.0 M KOH 6

NiO ～ 242 1.0 M KOH 7

NiOOH 360 111 1.0 M KOH 8

Co3O4 Mesoporous 636 ~ 0.1 M KOH 9

Co3O4 Mesoporous 476 ~ 1.0 M KOH 9

Co2CrO4 400 87 1.0 M KOH 10

Co2CrO4 370 56 1.0 M KOH 10

IrO2 481 238 1.0 M HClO4
11

Pt 420 ～ 1.0 M KOH 12

Figure S10. Line chart of RhB concentration (C/C0) changing with irradiation time.
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Table S3. Comparison of several iron oxide based photocatalysis for RhB degradation 

reported in recent years.

Photocatalysts Degradation time 
 (min)

Degradation 
percentage of the 

RhB dye (%)

Reference.

β-Fe2O3@PDDA NC 
(magnetic-field-enhanced) 

110 94 This work

β-Fe2O3@PDDA NC 110 50 This work
α-Fe2O3 NP 110 42 This work
α-Fe2O3 B 110 23 This work
pure α-Fe2O3 120 56 13

PANI/α-Fe2O3/FeOOH 120 91 13

α-Fe2O3 100 60 14

α-Fe2O3/RT(0 mM) 100 76 14

α-Fe2O3/RT(0.025 mM) 100 93 14
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