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Supporting Information

1. The characterization of catalysts
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Figure S1. XRD patterns of the different solid catalysts
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Table S1. The BET surface area and pore size of different catalysts

BET Surface area (m?eg-

Catalyst 1 Pore volume (cm?sg!)  Average pore diameter(A)
)

CuCoAlINiFeOy 66.78 0.1217 42.21
CuCoAlNiFe-250R 46.43 0.1005 44.22
CuCoAlNiFe-350R 47.95 0.1071 4591
CuCoAlNiFe-450R 57.56 0.1211 49.56

CuCoAlNiFe-550R 37.43 0.09303 51.82
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Figure S2. The N, adsorption-desorption isotherm and pore size distribution of CuCoAINiFeOx (left) and CuCoAINiFe-250R (right)
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Figure S4. The SEM images of CuCoAINiFe-250R (a), CuCoAlINiFe-350R (b), CuCoAINiFe-450R (c),
CuCoAlINiFe-550R (d) , and CuCoAlINiFe-650R (e)

-



Intensity/a.u.

Intensity/a.u

DG ]

Tpta s e e grtie

sl sl

S e

v oqe

T LR

o O L L L U

| EEE

Figure S5. EDX results of CuCoAINiFeOx catalyst (a) and the CuCoAINiFe-250R catalyst (b)

1500

0ls (b) Alzp| "™ (C) Cozp
] (3)
135 4 S T8 25004 | 8152w
4000 4 /’31'503" \
532.81ev 31200 4 Sxo00 -| __797.05ev \
4500 4 z 80 lfﬂ\ TS0 £ A \/ 785.02ev I
z 5 /o 2 \
52998y | 3 2 v, Y 7sq.zu<» N \
b4 = 1050 - 1500 ¥ \ X
3000 4 = = e \a / \
15004 20 2000 4
0 T T T r T 750 - - - - - - 6500 . . .
REL) 53 3 530 528 K2 B0 ™ 76 ™ n 200 790 750
Binding encrgy/ev Binding energy/ev Binding energy/ev
Cu2 o Fe2p 1000 Ni2
u2p e Ni2p
(@) () (")
9353 lev 727.10ev 23 N 10500 - N
s - 723 83ev \ 856.50ev | |
L AANe \ <
" ) T18.5ev I\ \
13000 { g3 390y 955.2lev \ I \\ 2125000 ]\
s \ f & 10000 BS0.6dey  874.5dev [
3 N 943.20ev . 6000 4 \ i \ i hd } A
3 -»\ A 3 — w \ 3 864.04ev [ |
12000 < Y\ Y W \ £ o500 \ | \
/ o\ Z \ = / |
P 5 ss00 | \ £ [\ \
\ L \
/ \ = \710.53ev | 2 400 F\
11000 4 / = 1 = \ \
/ d — \ \
Lt 5000 - \
\ 5500 - \
10000 4 K
aso0 4 5000 -
004 T T T T T T T T -
90 50 0 90 735 70 ns 0 715 10 708 w0 a2 564 §56

Binding energy/ev

Binding energy/ev

Binding energviev

Figure S6. The XPS spectra of the O, Al, Co, Cu, Fe or Ni element in CuCoAINiFeOx catalyst
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Figure S7. The XPS spectra of O 1s and Cu 2p of CuCoAINiFeOx catalyst and the CuCoAINiFe-250R catalyst

3. The used analysis conditions and the obtained GC spectra of products
The analysis condition of gas chromatography with a FID detector is presented as follows: The used

capillary column is HP-5MS column (30mx0.25mmx0.25um); Detector temperature: 250 °C; Injection temp

erature: 220 °C; Carrie gas: N, with the 1.0 mL/min of rate.

In addition,

the qualitative analyses of products were conducted with the Aglient 6890/5973 GC-MS
equipped with the HP-SMS capillary column.
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Figure S8. The GC spectrum for the reaction of furan-2-acrolein using the CuCoAINiFeOx solid catalyst
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Figure S9. The GC-MS data for the reaction of furan-2-acrolein with the CuCoAlINiFeOx catalyst
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Figure S10. GC spectrum and GC-MS result for the reaction of furan-2-acrolein with CuCoAINiFe-250R catalyst



