Supplementary Materials

Figure S1. The SEM images of (A) Ni-MaAl and (B) 2K/Ni—-MaAl.
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Figure S2. (A,D) the TEM images and (B,C,E,F) TEM-EDS mapping of Ni-MaAl.



Figure S3. (A) the TEM image and (B,C,D) TEM-EDS mapping of 0.5K/Ni—-MeAl.



Figure S4. (A) the TEM image and (B,C,D) TEM-EDS mapping of 2K/Ni—MeAl..
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Figure S5. XRD patterns of (a) MeAl, (b) 2K/MeAl, (c) SK/MeAl, (d) MaAl, (e) 2K/MaAl, and
(f) SK/MaAl.
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Figure S6. Time on the stream of total H» and CO composition in gas products. The values of
the (H2 + CO) composition from Blank test and the reactions over MeAl, 2K/Ni-MeAl, MaAl are
zero and not clearly shown in the graph.



35000

30000

25000 |- |
< 20000 |- |

15000 |- |

Intensity (mV

10000 | i

5000

1 1 1 | L | L | 1 |
0 10 20 30 40 50
Retention time (min)

Figure S7. A typical gas chromatogram of liquid products (reaction conditions: Ni-MeAl
catalyst, T = 600 °C, t = 2 h, mass of catalyst = 0.25g, Fi-methylnaphthalene = 0.14 ml/min): (1) ring-
Opened products, (2) aromatics, and (3) condensed products or polymerizates.



--®-- Blanktest - /- 0.5K/Ni-MeAl —a&— Ni—-MaAl
- 0- MeAl - &= 2K/Ni—MeAl —v— 0.5K/Ni-MaAl
30 + - A- Ni-MeAl —o— MaAl —o— 2K/Ni-MaAl
20
o~
c g
R,
920
)
= .
3 .\,,-‘Lf_; _______________ A
= . = \
= 533-’—’-:::=":$“:==‘--== c
gl e o .
=Q
we &
- .
o . a. N
5 l L | L | A l A |
20 40 B0 80 100 120
Time (min)

Figure S8. Time on the stream of 1-MN conversions for all catalysts.




