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Fig. S1. M—H loops of the FesOsand MnFe204 sheet. Inset shows the M-H loops at the low magnetic field (top

left).
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Fig. S2. EPR patterns of FesO4 and MnFe 204.

Fig. S3. Difference in charge density of FesO4 from DFT calculations, Fe atoms and O atoms are represented by

golden and red balls, respectively.



Fig. S4. Difference in charge density of MnFe20O4 from DFT calculations, Mn atoms, Fe atoms and O atoms are

represented by purple, golden yellow and red balls, respectively.
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Fig. S5. Total density of states diagram for FesOa.
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Fig. S6. Total density of states diagram for MnFe20a4.

Fig. S7. SEM of MnFe204 after cyclic catalysis of lignin.




Fig. S8. MnFe204 after lignin cycle catalysis, (a, b) TEM images at different magnifications, (¢) HRTEM images,
(d) HAADF-STEM images and corresponding elemental mapping maps of Mn, Fe and O.
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Fig. S9. MnFe204 after lignin cycle catalysis, (a) Full range XPS spectra  (b) high-resolution Mn 2p spectra, (c)
high-resolution Fe 2p spectra, (d) high-resolution O 1s spectra.

Table S1. Comparison of catalytic depolymerization of technical lignin.

Lo Response ] o
Lignin Catalyst Solvent o Conversion and Selectivity Ref.
conditions
Alkali 250 °C, 4h, Conversions 94 w% , Alkyl This
o MnFe204 Isopropanol .
lignin 2 Mpa Hz phenol selection 90 w% work
320 °C, . .
o . Methanol and Conversion 90 wt%, Selectivity
Kraft lignin H-NiFe204 ] 24h, [S1]
1, 4-dioxane 70 wt%
2 Mpa Hz
. o . 280 °C,20 25.2 wt%, 17.3 wt % yield of
Birch lignin Pt/NiAl204 Water [S2]
h,2 Mpa N2 4-alkylphenols
Corncob 220°C,4h 15 to 37.8 wt% phenolic
o ZnMoO4/MCM-41 Methanol [S3]
lignin 30 Mpa monomers
Enzymatic 320°C, 7.5 ]
] ) cycloalkane yield of 104.4 mg/g,
hydrolysis NiMo/y-Al203 Cyclohexane h, 3 Mpa o [S4]
o 44 .4 wt% selectivity
lignin Ho
Sugarcane ) .
Ethanol and 320°C, 1h, Conversion 98.17%, Aromatic
bagasse Fe-Pd/HZSM-5 o [S5]
liani water (1:1) 1 Mpa H2 monomer selectivity 27.92%
ignin



yields of liquefaction (89.56%)

o Ni-Fe-Mo2C/AC H20 and 260 °C, 4 h, .
Raw lignin and phenolic monomers [S6]
methanol 3 Mpa H2
(35.53%)
Alkali Cu-Mg-Al mixed 340 °C, 4 h, )
o . Ethanol yielded 36 wt % monomers [S7]
lignin oxides 1 Mpa N2
) In situ-converted Conversion 92.5%, Yield Bio-oil
Alkaline . .
liani hierarchical H20 300°C,4h 63.02%, Total phenol [S8]
ignin
g analcime Yield 95.61%,
225°C, 12

o 4-propyl-2,6-dimethoxyphenol
Lignin Pd-zZn/C Methanol h, 3.5 Mpa ) [S9]
formation at 71%

H2
1, 4-dioxane, )
o . 280°C,6h, 87 wt% yield of petroleum ether
Kraft lignin MoOs isopropanol [S10]
1 Mpa N2 soluble products
and methanol
Enzymatic
hydrolysis  Ni-Ru/Al203 (0.125 220°C, 4 h, )
oo Isopropanol Total SP yield of 58.1% [S11]
lignin (0.5 9) 1 Mpa N2
g)
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