Supplementary Materials
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Figure S1: SEM images Of (G) FeOX, (b) F60,99Mn0,010)(, (C) FEU,QOMng,lgOX, (d) FEQ,ggMnolzgox, (e) F60,50Mn0,500x, (f)
Feo.20Mno.800x, (g.) Feo.10Mno 900y, (h.) Feo.01Mno.990y, (i.) MnOy. Left image obtained using secondary electrons, right image
obtained using backscattered electrons.



Figure S2: SEM-EDX images of (a.) FeOx and (b.) MnOy



Figure $3: SEM-EDX mapping of (a) Feo.99Mno.010x, (b) Feo.90Mno.100x, (c) Fe-0.80Mno.200x, (d)
Feo.50Mno.500x, (e) Feo.20Mno.s00x, (f) Feo.10Mno.900x, (g) Feo.01Mno.990x
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Figure S4: Mn 2p XPS spectra for the iron-manganese mixed metal oxide catalysts



SEM HV: 15,0 kV WD: 4.88 mm | MAIA3 TESCAN

View field: 2.77 ym Det; In-Beam SE, In-Boam BSE 2um
SEM MAG: 126 kx Sefydliad Catalyddu Caerdydd

&
5 | ety
s 0 wr o |
SEMHV: 16,0V WD: 498 mm L WAIA3 TESCAN)
Viow fild: 2.77 ym Det; In-Beam SE, InBeam BSE  Zpm
SEMMAG: 125 ks P —

SEMHV: 15,0 kV WD: 6,06 mm | MAIA3 TESCAN

View field: 2.77 ym Det; In-Beam SE, In-Boam BSE
SEM MAG: 126 kx Sefydliad Catalyddu Caerdydd
e - g

SEMHV: 16.0 KV WD: 4.80 mm MAIA3 TESCAM]
View field: 11.1 ym Det; In-Beam SE, In-Boam BSE
SEM MAG: 31.3 kx Sefydiiad Catalyddu Caerdydd

e
.
s ‘ ks TscAN

Det; In-Beam SE, In-Boam BSE 2um

Sefydiiad Catalyddu Cacrdydd

MAIA3 TESCAM
View fleld:
SEMMAG: 31.3 kx Sefydiiad Catalyddu Caerdydd

Figure S5: SEM images of the Feg soMno s00x prepared using (a) NaCOs, (b) K2COs, (c) (NH4),CO3, (d) NaOH, (e) KOH and (f)
NH,4OH. Left image obtained using secondary electrons, right image obtained using backscattered electrons.




Figure S6: SEM-EDX mapping of Fe0.50Mn0.500x prepared via co-precipitation using different precipitating agents : (a)
N02C03, (b) KzCOg, (C) (NH4)2C03, (d) NGOH, (e) KOH and (f) NH,OH



Table S1: Elemental surface composition for the Feps0Mn.500x catalysts prepared using different precipitating agents

derived from XPS data.
Sample Surface concentration (%) Relative | Relative
Fe Mn 0] K Na surface Surface
Fe (%) Mn (%)
Na,CO3 13.6 18.9 62.6 - 4.9 42.0 58.0
K,COs3 21.4 18.6 60.1 4.9 - 53.5 46.5
(NH4)2CO5 | 21.5 19.1 59.5 - - 53.0 47.0
NaOH 21.4 19.0 59.3 - 0.4 53.0 47.0
KOH 20.1 14.2 64.7 1.1 - 58.6 41.4
NH,OH 20.3 20.3 59.4 - - 50.1 49.9




