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Catalyst characterization techniques

Transmission electron microscopy (TEM) images of Ni-Sn metallic oxide
catalysts were taken on H-7650 (Japan) with an acceleration voltage of 100 kV.

Powder X-ray diffraction patterns (XRD) of catalysts were recorded on X Pert
(Netherlands) from 20° to 80°.

FTIR spectra of pyridine adsorbed on the catalysts (FTIR-pyridine) were
acquired on a Nicolet is50 FTIR spectrometer. The catalyst samples were activated in
the IR cell by heating from room temperature to 300 °C under vacuum (1 x 10-3 Pa)
and maintained at this temperature for 1 hour. After cooling to 30 °C, the catalyst was
saturated with pyridine vapor and then evacuated at 30 °C for 10 min prior to
recording the IR spectra.

X-ray photoelectron spectra (XPS) of the catalyst was taken on a Thermo
ESCALAB 250 with a monochromated Al Ka X-ray source (hv = 1486.6 eV). The
binding energy was calibrated using the C 1s peak at 284.8 eV.

NH;-Temperature Programmed Desorption (NH;-TPD) measurements were
carried out on an Automatic Chemical Adsorption Instrument (Quantachrome
Instruments, American). 100 mg of catalyst sample was pretreated in a flow of helium
(30 mL/min) at 700 °C for 1 hour, and after cooling to 100 °C, then saturated with 5%
NHs/He. Subsequently, the excessive, physically adsorbed ammonia was removed by
purging with helium at a flow rate of 30 mL/min.

Qualitative analysis of the monomer products in liquid product were identified

by GC/MS (Agilent 19091s-433) equipped with a HP-5MS column (30m X 250pum



x0.25um). Quantitative analysis of the monomer products in liquid product were
determined by GC-2010 gas chromatograph with a FID and a HP-5 column. The oven
temperature was held at 50 °C for 3 min, then increased to 250 °C at 10 °C /min, and
held for another10 min.

The elemental analyzer model is Vario ELIII. When the O element was
measured, the furnace temperature was 1150 ‘C. When measuring the C, H and N
elements, the temperature of the combustion tube was 1150 ‘C, and the temperature of

the reduction tube was 550 C.



Table S1

The correction factors of monomers

Compound Monomer Correction factors
1 2-Methoxyphenol 0.92
2 veratrole 0.87
3 4-Methylguaiacol 0.87
4 3,4-Dimethoxytoluene 0.92
5 4-Ethylguaiacol 0.90
6 Eugenol 0.96
7 4-Propylguaiacol 0.98
8 Vanillina 0.69
9 Isoeugenol 0.69
10 Acetovanillone 0.52
11 3,4-Dimethoxyacetophenone 0.77
12 Homovanillic acid 0.44

Unknown monomer 0.79




Table S2

Effects of nickel and tin mole ratio, reaction temperature and time on the monomer

yield.
1 23 4 5 6 7 8 9 10 1 12 TYi TYu TY
Bk 041 0 069 0 048 019 019 006 056 02 0 069 347 091 438
1:0 035 0 093 0 045 02 026 005 065 014 0 037 34 127 467
105 046 0 068 0 069 0.1 057 009 038 017 0 067 38 056 438
1106 0 073 0 058 049 044 006 024 014 0 0.6 38 226 614
;13 075 0 076 0 06 048 043 007 019 0.8 006 077 429 239  6.68
;5 074 0 07 0 06l 028 041 005 018 016 006 079 398 267 665
01 037 0 113 0 049 015 026 011 046 013 0 048 348 106  4.64
13% 053 0 068 0 054 013 028 008 047 016 0 073 36 103 463
: &
S £260 027 0 039 0 03 029 009 009 05 017 0 057 269 069  3.38
] £
§ £270 053 0 06 0 049 024 022 008 034 015 0 058 323 143 466
[
£280 075 0 076 0 06 048 043 007 019 018 006 077 429 139 668
£20 08 005 09 003 08 06 065 005 02 015 008 104 549 159  7.08
£300 105 006 103 005 098 08 079 01 021 024 007 112 652 249 901
310 123 009 111 039 109 08 08 014 016 021 003 123 736 362 1098
< 108 01 097 04 074 08 08 015 024 023 005 101 64 144 784
£ 4 123 009 111 039 109 08 08 014 016 021 003 123 736 3.62 1098
£ 125 023 116 026 1.11 089 08 01 012 033 006 151 787 48 1267
12 13 044 123 027 108 095 094 011 015 046 01 149 852 57 1422
24

18 128 058 124 015 1.18 099 096 0.1 0.1 054 0.09 161 882 5096 14.78
24 136 063 132 0.14 1.14 097 105 006 0.12 058 0.12 165 0914 774 16.88

TYi: Total yield (identified monomeric product), TYu: Total yield (unknown
monomeric product), TY: Total yield



