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Table S1 Acidity of synthesized catalysts from NHs-TPD analysis.

Catalysts Total acid site density (mmol gt)
Cu-Fe/Al203 0.384
Al203 0.534
Cu-Fe/SiO: 0.251

SiO2 0.967
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Figure S1 NHs-TPD chromatograms of synthesized catalysts and supports of () Cu-Fe/Al,0s,

(b) Al,O3, (c) Cu-Fe/SiO2, (d) SiO».
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Figure S2 The elemental composition of Cu-Fe/Al.Oz mixed metal oxide catalyst from EDX
analysis.
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Table S2 The type of element from EDX analysis of Cu-Fe/Al,O3 catalyst

Element | Line | Apparent k Ratio | wt% | wt% | Oxide | Oxide | Standard

Type | Concentration Sigma % Label

o) - - - 37.31 - - - -

Al K 14.84 0.10656 | 32.46 | 0.57 | Al:O3 | 61.34 | AlOs3
series

Fe L 6.17 0.06166 | 23.66 | 092 | FeO | 30.44 Fe
series

Cu L 1.56 0.01563 | 6.57 | 0.37 | CuO | 822 Cu
series

Total: - - - 100.00 - - 100.00 -
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Figure S3 The elemental composition of Cu-Fe/SiO> mixed metal oxide catalyst from EDX

analysis.
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Table S3 The type of element from EDX analysis of Cu-Fe/SiO; catalyst

Element | Line | Apparent k Ratio | Wt% | Wt% | Oxide | Oxide | Standard

Type | Concentration Sigma % Label

o) 49.49

Si K 20.90 0.16557 | 41.25 | 050 | SiO, | 88.24 SiO,
series

Fe L 1.28 0.01281 | 491 | 071 | FeO | 6.31 Fe
series

Cu L 1.23 0.01232 | 435 | 028 | CuO | 544 Cu
series

Total: 100.00 100.00
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SEM HV: 5.0 kV WD: 15.04 mm VEGA3 TESCAN| SEM HV: 5.0 kV WD: 10.06 mm | | VEGA3 TESCAN|

SEM MAG: 500 x Det: SE 100 pm SEM MAG: 1.50 kx Det: SE 50 pym
View field: 554 ym  Date(m/dly): 09/28/18 Absotec Company View field: 185 um  Date(m/dly): 09/28/18 Absotec Company

SEM HV: 5.0 kV WD: 10.05 mm 11l VEGA3 TESCAN|
SEl 10KV WD19mm  SS50 x500 B ———— SEM MAG: 2.00 kx Det: SE 20 pm

View field: 138 um  Date(m/d/y): 09/28/18 Absotec Company

Figure S4 Morphological of heterogeneous bimetallic and metal organic framework catalysts
(@) Cu-Fe/Al;03 at x500 magnification (b) Cu-Fe/Al,0s x1000 magnification (c) Cu-Fe/SiO>

at x500 magnification, and (d) Cu-Fe/SiO- at x2000 magnification.
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Figure S5 The phenolic compounds concentration peak area from GC-MS analysis for KoCOs-lignin depolymerization with Cu-Fe/Al>Os,

Cu-Fe/SiO2, and without catalyst (Microwave heating at 300 watts, 1%w/w of H.O2 in NaOH solution for 15 min)
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Figure S6 The phenolic compounds concentration peak area from GC-MS analysis for K.COs-lignin depolymerization with Cu-Fe/Al20s,

Cu-Fe/SiOz, and without catalyst (microwave heating at 300 watts, 1%w/w of H>O2 in NaOH solution for 30 min).
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Figure S7 The phenolic compounds concentration peak area from GC-MS analysis for NaOH-lignin depolymerization with Cu-Fe/Al>O3,

Cu-Fe/SiOz, and without catalyst (microwave heating at 300 watts, 1%w/w of H>O2 in NaOH solution for 15 min).
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Figure S8 The phenolic compounds concentration peak area from GC-MS analysis for NaOH-lignin depolymerization with Cu-Fe/Al>03,

Cu-Fe/SiOz, and without catalyst (microwave heating at 300 watts, 1%w/w of H>O2 in NaOH solution for 30 min).
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Table S4 The phenolic compounds peak area percentage from GC-MS analysis for KoCOzs-lignin depolymerization with Cu-Fe/Al20s,

Cu-Fe/SiOz, and without catalyst (microwave heating at 300 watts, 1%w/w of H>O2 in NaOH solution for 15 min)

Cu-Fe/Al,O; Cu-Fe/SiO, No catalyst
RT %Area Type RT %Area Type RT %Area Type

Benzoic acid 7.26 1.41 Benzoic acid
Benzeneacetic acid, methyl ester 7.33 0.59 Benzeneacetic acid, methyl ester... 7.33 1.19 Benzeneacetic acid

7.38 3.32 1-methyl-2-Octyl-Cyclopropane 7.38 0.84 7.37 2.85 1-methyl-2-Octyl-Cyclopropane
2-methyl-Benzaldehyde 7.64 0.42 Benzaldehyde, 2-methyl-
2-Coumaranone 7.83 0.55 2-Coumaranone
1,2,3-Trimethoxybenzene 8.32 0.32 1,2,3-Trimethoxybenzene 8.32 0.26 1,2,3-Trimethoxybenzene
Heptanedioic acid, dimethyl ester 8.51 0.22 Heptanedioic acid, dimethyl ester

8.63 7.71 | Syringol 8.63 6.94 8.63 4.89

8.83 6.4 1-Tetradecene 8.83 4.18 8.83 5.18
3-(2-Hydroxyphenyl)propionic acid 8.93 0.42 3-(2-Hydroxyphenyl)propionic acid
Vanillin 9 0.97

9.58 0.63 | Acetovanillone 9.58 1.08 9.58 2.44

9.67 23.19 | 2,4-Di-tert-butylphenol 9.68 24.39 | Phenol, 2,4-bis(1,1-dimethylethyl) 9.67 21.71 Phenol, 2,4-bis(1,1-dimethylethyl)

9.79 0.57 2-tert-Butyl-4-(hydroxtmethyl)-5 9.8 0.48
Nonanedioic acid, dimethyl ester 9.87 0.77 Nonanedioic acid, dimethyl ester

10.17 9.03 1-Hexadecene 10.17 7.14 10.17 7.45

10.21 0.32 Tetradecane 10.21 0.12 Tetradecane
Diethylaminothyl Chloride Hydrochloride 10.56 | 0.39 Diethylaminothyl Chloride Hydrochloride

10.66 041 Benzophenone 10.66 0.96 10.65 0.44

11.05 | 047 1,2,3-trimethyl-4-p-Naphthalene, 11.06 | 0.47 10.97 0.24

11.25 | 0.34 Methy! tetradecanoate 11.26 | 0.37

1131 0.55 1,1-Bis(p-tolyl)ethane 1131 0.62 11.3 0.45

11.42 0.36 | Sodium-2,6-Diisopropylnaphthalene 1143 | 0.44 11.42 0.32

11.51 0.64 Acetosyringone 11.51 0.95 11.52 2.89

11.96 7.26 1-Octadecene 11.97 7.74 11.95 6.07

13.05 0.76 Bi-1,2-Benzenedicarboxylic acid 13.06 0.52

13.81 8.56 Hexadecanoic acid, methyl ester 13.83 | 8.18 13.81 7.9

14.27 7.56 Methyl-3-(3,5-Ditertbutyl-4-hydroxy) 14.29 | 10.55 14.26 5.27

14.62 2.36 Dibutyl phthalate 14.64 | 2.62 14.62 2.09

15.07 4.53 1-Nonadecene 15.08 4.74 15.06 4.32

15.50 2.24 N-(2-(Diphenylphosphinyl)benzyl) 15.51 1.62 15.5 1.4

17.82 0.76 9-Octadecenoic acid (2)-, methyl 17.83 1.24 17.8 0.9

18.63 4.91 Octadecanoic acid, methyl ester 18.66 5.94 18.63 5.39

21.06 2.76 1-Chloro-hexadecane 21.1 2.02 21 2.19

Total | 95.64 Total 96.1 Total 89.95




Table S5. The phenolic compounds peak area percentage from GC-MS analysis for KoCOz-lignin depolymerization with Cu-Fe/Al20Os3,
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Cu-Fe/SiOz, and without catalyst (microwave heating at 300 watts, 1%w/w of H>O2 in NaOH solution for 30 min)

Fe-Cu/Al,O3 Fe-Cu/SiO, Without Catalyst
RT %Area Type RT %Area Type RT %Area Type

7.37 8.67 Benzoic acid, ammonium salt 7.37 9.09 Benzoic acid, ammonium salt 7.37 4.13 Benzoic acid, ammonium salt

7.43 2.65 Dodecace 7.43 12.04 | Dodecace 7.43 12.59 | Dodecace
Benzoic acid 7.56 21.59 | Benzoic acid
2,6-Dimethylbenzaldehyde 7.69 0.32 2,6-Dimethylbenzaldehyde 7.69 12.79 | 2,6-Dimethylbenzaldehyde
2-Coumaranone 7.83 1.09 2-Coumaranone

7.92 13 Benzeneacetic acid 7.92 2.04 Benzeneacetic acid 7.92
Acetic acid 8.01 6.19 Acetic acid
Tridecane 8.18 0.78 Tridecane

8.32 0.28 1,2,3-Trimethoxybenzene 8.32 8.32 0.6 1,2,3-Trimethoxybenzene
2-Methoxy-4-vinylphenol 8.38 8.38
1,3-Isobenzofurandione 8.46

8.54 0.33 1,2-Dimethyl-4-(dimethoxymethyl) 8.54 8.54

8.64 13.78 | Syringol 8.64 10.07 | Syringol 8.64 5.14 Syringol
3-(2-Hydroxyphenyl)propionic acid 8.74

8.83 5.03 1-Tetradecene 8.83 3.46 1-Tetradecene 8.83 0.94 1-Tetradecene

8.88 0.37 1,1'-Biphenyl 8.88 0.31 8.88

9 0.45 Vanillin 9 0.41 Vanillin 9 1.19 Vanillin
1-(4-hydroxyphenyl)-Ethanone 9.27 1.05 1-(4-hydroxyphenyl)-Ethanone
Benzofuran 9.33

9.58 213 Acetovanillone 9.58 1.6 Acetovanillone 9.58 5.27 Acetovanillone

9.67 20.98 | 2,4-Di-tert-butylphenol 9.67 20.02 | 2,4-Di-tert-butylphenol 9.67 2.76 2,4-Di-tert-butylphenol
Dodecanoic acid, methyl ester 9.7 0.38 Dodecanoic acid, methyl ester

9.79 0.62 2-tert-Butyl-4-(hydroxtmethyl) 9.79 0.54 2-tert-Butyl-4-(hydroxtmethyl) 9.79

10.17 8.21 1-Hexadecene 10.17 4.55 1-Hexadecene 10.17 1.35 1-Hexadecene

10.21 0.22 Hexadecane 10.21 10.21

10.65 0.54 Benzophenone 10.65 0.47 10.65

10.84 0.68 Syringaldehyde 10.84 0.87 Syringaldehyde 10.84 0.65 Syringaldehyde

11.05 0.43 1,2,3-trimethyl-4-p-Naphthalene 11.05 0.42 1,2,3-trimethyl-4-p-Naphthalene 11.05

11.3 0.31 5,6-dihydro-5,6-dimethylbenzol 11.3 0.37 5,6-dihydro-5,6-dimethylbenzol 11.3

11.42 0.29 2,6-Diisopropylnaphthalene 11.42 0.26 2,6-Diisopropylnaphthalene 11.42

11.53 471 Acetosyringone 11.53 4.33 Acetosyringone 11.53 7.12 Acetosyringone

11.95 6.36 Heptadecenal 11.95 3.18 Heptadecenal 11.95 0.97 Heptadecenal
4-hydroxy-3-Benzeneacetic acid 12.02 041 4-hydroxy-3-Benzeneacetic acid 12.02

13.04 0.39 Bi-1,2-Benzenedicarboxylic acid 13.04 0.63 Bi-1,2-Benzenedicarboxylic acid 13.04
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Fe-Cu/Al,O3 Fe-Cu/SiO, Without Catalyst

RT %Area Type RT %Area Type RT %Area Type

13.8 2.53 Hexadecanoic acid, methyl ester 13.8 5.77 Hexadecanoic acid, methyl ester 13.8 1.03 Hexadecanoic acid, methyl ester
14.25 2.07 Methyl 3-(3,5-di-tert-butyl-4-hydro) 14.25 4.78 Methyl 3-(3,5-di-tert-butyl-4-hydro) 14.25 0.88 Methyl 3-(3,5-di-tert-butyl-4-hydro)
14.62 2.26 Dibutyl phthalate 14.62 1.83 Dibutyl phthalate 14.62 0.97 Dibutyl phthalate
15.06 4.13 1-Octadecene 15.06 1.73 1-Octadecene 15.06 0.7 1-Octadecene

15.5 1.92 N-(2-(Diphenylphosphinyl)benzyl) 15.5 1.77 N-(2-(Diphenylphosphinyl)benzyl) 15.5 0.56 N-(2-(Diphenylphosphinyl)benzyl)
18.6 1.65 Octadecanoic acid, methyl ester 18.6 3.43 Octadecanoic acid, methyl ester 18.6 0.65 Octadecanoic acid, methyl ester
21.05 2.06 1-chloro-Hexadecane 21.05 0.85 1-chloro-Hexadecane 21.05
Total 95.35 Total | 95.55 Total | 91.37




Table S6. The phenolic compounds concentration peak area from GC-MS analysis for NaOH-lignin depolymerization with Cu-Fe/Al>Os3,
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Cu-Fe/SiOz, and without catalyst (microwave heating at 300 watts, 1%w/w of H2O2 in NaOH solution for 15 min).

Fe-Cu/Al,O3 Fe-Cu/SiO, Without Catalyst
RT %Area Type RT %Area Type RT %Area Type

7.27 1.09 Benzoic acid 7.27 1.39 | Benzoic acid
7.33 0.46 Benzeneacetic acid, methyl ester 7.33 4.08 Benzeneacetic acid, methyl ester 7.33
7.37 2.87 Benzoic acid, ammonium salt 221 Benzoic acid, ammonium salt 7.37 10.47 | Benzoic acid, ammonium salt
7.94 Acetic acid 7.94 2.71 Acetic acid 7.94 2.79 | Acetic acid
8.03 3-methoxy- 1,2-benzenediol 8.03 1.15 3-methoxy- 1,2-benzenediol 8.03

7,7-dimethylbicyclo octane 8.11
8.38 0.44 2-Methoxy-4-vinylphenol 8.38 0.4 2-Methoxy-4-vinylphenol 8.38 0.32 | 2-Methoxy-4-vinylphenol
8.64 13.39 Syringol 8.64 19.21 | Syringol 8.64 5.86 | Syringol
8.83 4.16 1-Tetradecene 8.83 2.77 1-Tetradecene 8.83 3.24 | 1-Tetradecene

9 1.39 Vanillin 9 2.156 | Vanillin 9 1 | Vanillin

9.09 0.8 4-Tricyclo decanone 9.09 1.1 4-Tricyclo decanone 9.09

Octanedioic acid, dimethyl ester 9.2 0.25 | Octanedioic acid, dimethyl ester
9.58 2.33 Acetovanillone 9.58 3.69 Acetovanillone 9.58 2.84 | Acetovanillone
9.67 20.17 2,4-Di-tert-butylphenol 9.67 27.29 | 2,4-Di-tert-butylphenol 9.67 13.09 | 2,4-Di-tert-butylphenol
9.79 0.84 2-tert-Butyl-4-(hydroxtmethyl) 9.79 1.23 2-tert-Butyl-4-(hydroxtmethyl) 9.79 2-tert-Butyl-4-(hydroxtmethyl)
10.16 6.53 1-Tetradecene 10.16 | 2.37 1-Tetradecene 10.16 4.62 | 1-Tetradecene
10.65 0.49 Benzophenone 1065 | 0.71 Benzophenone 10.65 0.38 | Benzophenone
10.84 0.98 Syringaldehyde 10.84 | 2.16 Syringaldehyde 10.84 0.77 | Syringaldehyde
11.05 0.47 1,3-diformyl-2-chloro-5-isopropyl 11.05 0.48 1,3-diformyl-2-chloro-5-isopropyl 11.05 0.39 | 1,3-diformyl-2-chloro-5-isopropyl
11.3 0.45 1,2,3-trimethyl-4-p-Naphthalene 11.3 0.74 1,2,3-trimethyl-4-p-Naphthalene 11.3 0.32 | 1,2,3-trimethyl-4-p-Naphthalene
11.42 0.48 2,6-Diisopropylnaphthalene 11.42 0.42 2,6-Diisopropylnaphthalene 11.42 0.24 | 2,6-Diisopropylnaphthalene
11.53 4.72 Acetosyringone 1153 | 9.36 | Acetosyringone 11.53 6.39 | Acetosyringone
11.95 5.47 Heptadecenal 11.95 1.07 Heptadecenal 11.95 4.03 | Heptadecenal
12.02 0.68 4-hydroxy-3-benzeneacetic acid 12.02 12.02 1.13 | 4-hydroxy-3-benzeneacetic acid
13.04 0.54 Bi-1,2-Benzenedicarboxylic acid 13.04 13.04 0.35 | Bi-1,2-Benzenedicarboxylic acid
13.8 6.91 Hexadecanoic acid, methyl ester 13.8 2.77 Hexadecanoic acid, methyl ester 13.8 5.44 | Hexadecanoic acid, methyl ester
14.26 4.49 Methyl-3-(3,5-ditertbutyl-4-hydro- 14.26 1.88 Methyl-3-(3,5-ditertbutyl-4-hydro- 14.26 4.79 | Methyl-3-(3,5-ditertbutyl-4-hydro-
14.61 1.81 Dibutyl phthalate 14.61 245 Dibutyl phthalate 14.61 1.25 | Dibutyl phthalate
15.05 3 1,2-diethyl-cyclohexadecane 15.05 15.05 2.47 | 1,2-diethyl-cyclohexadecane
15.48 1.52 N-(2-(Diphenylphosphinyl)benzyl) 15.48 1.65 N-(2-(Diphenylphosphinyl)benzyl) 15.48 1.24 | N-(2-(Diphenylphosphinyl)benzyl)
17.8 0.88 9-Octadecenoic acid, methyl ester 17.8 1.79 9-Octadecenoic acid, methyl ester 17.8 0.75 | 9-Octadecenoic acid, methyl ester
18.62 4.87 Octadecanoic acid, methyl ester 18.62 18.62 3.57 | Octadecanoic acid, methyl ester
20.51 1.33 Lauramide 20.51 20.51 0.75 | Lauramide
21.03 151 Trifluoroacetic acid, n-heptadec 21.03 21.03 1.37 | Trifluoroacetic acid, n-heptadec
Total 95.07 Total | 95.846 Total 81.5
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Table S7. The phenolic compounds concentration peak area from GC-MS analysis for NaOH-lignin depolymerization with Cu-Fe/Al>Os3,

Cu-Fe/SiOz, and without catalyst (microwave heating at 300 watts, 1%w/w of H2O2 in NaOH solution for 30 min).

Fe-Cu/Al,O3 Fe-Cu/SiO, Without Catalyst
RT %Area Type RT %Area Type RT %Area Type

7.33 2.92 Benzoic acid 7.33 14.24 Benzoic acid 7.33 34.42 Benzoic acid

7.38 4.32 Benzoic acid, ammonium salt 7.38 16.68 Benzoic acid, ammonium salt 7.38 4.823 Benzoic acid, ammonium salt

7.42 10.16 Tetradecane

7.9 1.08 Benzeneacetic acid 7.9 2.25 Benzeneacetic acid 7.9 2.8 Benzeneacetic acid

4-ethyl-2-methoxy-phenol 8.12 0.55 4-ethyl-2-methoxy-phenol

8.18 0.73 Tridecane 8.18 0.24 | Tridecane
1,2,3-Trimethoxybenzene 8.33 0.31 1,2,3-Trimethoxybenzene
2-Methoxy-4-vinylphenol 8.38 0.42 2-Methoxy-4-vinylphenol
Phthalic anhydride 8.47 0.41 Phthalic anhydride

8.64 27.06 | Syringol 8.64 13.52 | Syringol 8.64 10.34 | Syringol
4-hydroxy-benzaldehyde 8.75 0.5 4-hydroxy-benzaldehyde

8.82 1.29 2-Tridecene 8.82 0.76 2-Tridecene 8.82 0.41 2-Tridecene

9 1.61 Vanillin 9 1.25 Vanillin 9 1.35 Vanillin

9.26 0.81 4,5-Dimethoxy-2-methylphenol 9.26 0.56 4,5-Dimethoxy-2-methylphenol 9.26 0.94 4,5-Dimethoxy-2-methylphenol
Benzofuran 9.34 0.44 Benzofuran

9.58 4.39 | Acetovanillone 9.58 2.74 | Acetovanillone 9.58 4.7 Acetovanillone

9.66 2.78 Phenol, 2,4-bis(1,1-dimethylethyl) 9.66 2.29 Phenol, 2,4-bis(1,1-dimethylethyl) 9.66 1.27 Phenol, 2,4-bis(1,1-dimethylethyl)

9.69 1.13 Undecanoic acid, 10-methyl-, methyl ester 9.69 1.33 Undecanoic acid, 10-methyl-, methyl ester 9.69 0.55 Undecanoic acid, 10-methyl-, methyl ester

9.79 1.58 2,4-Dimethyl-3-(methoxycarbonyl) 9.79 0.81 2,4-Dimethyl-3-(methoxycarbonyl) 9.79 0.37 2,4-Dimethyl-3-(methoxycarbonyl)
2-tert-Butyl-4-(hydroxtmethyl)-5-formylfuran 9.8 0.75 2-tert-Butyl-4-(hydroxtmethyl)-5-formylfuran

9.86 1.03 Nonanedioic acid, dimethyl ester 9.86 0.73 Nonanedioic acid, dimethyl ester 9.86 0.72
2,6-Dimethyl-3-(methoxymethyl) 10.07 | 0.27 2,6-Dimethyl-3-(methoxymethyl)-p...

10.16 1.6 2-Tetradecene 10.16 1.05 2-Tetradecene 10.16 0.74 2-Tetradecene

10.84 1.97 Syringaldehyde 10.84 1.48 Syringaldehyde 10.84 0.79 Syringaldehyde
7,8-dimethylbenzocyclooctene 11.11 7,8-dimethylbenzocyclooctene

11.24 0.48 Methyl tetradecanoate 11.24 0.78 Methyl tetradecanoate 11.24

1154 | 11.71 | Acetosyringone 11.54 7.56 | Acetosyringone 11.54 | 10.28 | Acetosyringone

11.94 1.33 1-Nonadecene 11.94 0.84 1-Nonadecene 11.94 | 0.52 1-Nonadecene

12.02 1.99 4-hydroxy-3-benzeneacetic acid 12.02 1.58 4-hydroxy-3-benzeneacetic acid 12.02 1.23 4-hydroxy-3-benzeneacetic acid
1,3,5-Benzenetricarboxylic acid 12.6 2.37 1,3,5-Benzenetricarboxylic acid

13.79 3.03 Hexadecanoic acid, methyl ester 13.79 5.99 Hexadecanoic acid, methyl ester 13.79 1.18 Hexadecanoic acid, methyl ester

14.23 1.56 Methyl 3-(3,5-di-tert-butyl-4-hydro 14.23 18 Methyl 3-(3,5-di-tert-butyl-4-hydro 14.23 0.49 Methyl 3-(3,5-di-tert-butyl-4-hydro
Hexadecanoic acid 1444 | 0.32 Hexadecanoic acid

14.6 1.37 Dibutyl phthalate 14.6 1.17 Dibutyl phthalate 14.6 0.58 Dibutyl phthalate

15.04 Ethyl-cyclododecane 15.04 0.69 Ethyl-cyclododecane

17.81 9-Octadecenoic acid, methyl ester 17.81 1.08 9-Octadecenoic acid, methyl ester

18.59 1.73 Octadecanoic acid, methyl ester 18.59 24 Octadecanoic acid, methyl ester 18.59 0.48 Octadecanoic acid, methyl ester

Total | 87.66 Total 85.95 Total | 83.193




Table S8. Recyclability study of CuFe/Al.O;and CuFe/SiO; catalysts on depolymerization of NaOH-

lignin under microwave at 300W for 30 min.

S18

CuFe/Al;05 catalyst
1st reaction 2nd reaction 3rd reaction
Products Concentra | Concentr | Concentr | Concentra | Concentra | Concentra

tion (mg ation ation (mg tion tion (mg tion
[5) (Wt%) LY) (Wt%) LY) (Wt%)

S1 (Syringol) 2.82 4.50 5.25 10.10 2.01 5.19
S2 (Syringaldehyde) 38.46 61.31 22.92 4411 14.75 38.05
S3 (Acetosyringone) 9.46 15.08 6.48 12.46 11.36 29.29
G1 (Vanillin) 4,98 7.95 6.32 12.17 6.81 17.58

G2 (Acetovanillone) 411 6.55 3.14 6.05 3.83 9.88
E'ultéféﬁéﬁé];e” 2.89 461 7.84 15.00 0.00 0.00
Total phenolic products 62.73 100.00 51.95 100.00 38.76 100.00

CuFe/SiO; catalyst
1st reaction 2nd reaction 3rd reaction
Products Concentra | Concentr | Concentr | Concentra | Concentra | Concentra

tion (mg ation ation (mg tion tion (mg tion
LY (Wt%) LY (Wt%) LY (Wt%)

S1 (Syringol) 2.26 4.21 4.66 12.47 2.70 23.12
S2 (Syringaldehyde) 17.68 32.95 21.17 56.68 0.00 0.00
S3 (Acetosyringone) 20.06 37.37 3.81 10.20 3.02 25.81
G1 (Vanillin) 5.23 9.74 4.88 13.05 3.66 31.28
G2 (Acetovanillone) 3.01 5.62 2.84 7.60 2.31 19.78

Eultélzéﬁé?&;e” 5.42 10.10 0.00 0.00 0.00 0.00
Total phenolic products 53.66 100.00 37.35 100.00 11.69 100.00




S19

350,000,000
y =1,637,968.62x =1,568,425.36x
300,000,000 R==1.00 4 R= 0.99
250,000,000
y=1,317,106.04x .
RZ= 0.99 Syringol
200,000,000 Vanillin
g Acetovanillone
150,000,000 y = 628,908.29x Syringylaldehyde
R==1.00 .
K @ Acetosyringone
2,4-Di-tert butylphenol
100,000,000 Y £569,221.64x yP
R=2=1.00
ol
50,000,000
y = 166,415.06x
R==0.99
0 e
0 50 100 150 200 250

Concentration (mg/L)

Figure S9 Standard curve from GC analysis of main products of lignin depolymerization for

recyclability study.



