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Fig. S1 The collection processes of CNTs samples on different sites of SiC supports for

characterization: (a) on the surface, (b) in the pore.
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Fig. S2 Surface and Cross-section SEM images of different SiC supports: (a, d) SiC-200, (b, e) SiC-100,

(c, f) SIC-50, (g, j) SIC-m200, (h, k) SiC-m100 and (i, I) SiC-m50.
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Fig. S3 EDS elements mapping images of Fe, C, Si and O elements from different SiC supports: (a)

SiC-m200, (b) SiC-m100 and (C) SiC-m50.

A series of the following reactions will occur in the quartz tube:
CzHSOH(g)9C2H4(g) + CO(g) + H,(g) Eq.S1

C,H.,OH(g)>CH,(g) + H,0(g) + C(s) Eq.S2

3 1
C,H-OH(g)>—C(s) + -CO,(g) + 3H,(g)  Eq.S3
2 2

3Fe +4H,0->Fe;0, + 4H, Eq.54
3Fe + C>Fe,C Eq.S5
Fe,C>3Fe +C Eq.S6

Fe atoms originate from the decomposition of ferrocene®. The reactions of ethanol in tube furnace
are listed in Eq. S1-S3%3. From Eq. S4, Fe;0, impurities outside of CNTs from catalyst deactivation
can be attributed to the oxidation reaction of Fe with H,O. While the formation processes of Fe and

FesC particles inside of CNTs from catalyst decomposition are shown in Eq. S5-S64.
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Fig. S4 XRD pattern of CNTs powers collected from the pore channels of the SiC-100 support.

=)
Sl

Average pitch=64 nm

|

50 60 70 80
Diameter(nm)

Distribution(%)
— 3 (73
= 2 =

500.nm

3

d Average pitch=171 nm
§30 ™
-1
8
: gm
=
Z
- H H k
160 170 180 190

Diameter(nm)

Fig. S5 (a) SEM images and (b) the pitch distribution of S-CNTs on the surface of SiC-m200 support,

(c) SEM images and (d) the pitch distribution of S-CNTs in the pore channels of SiC-m200 support.
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Fig. S6 Characterization results of CNTs on Al,0s-m100 support: (a)cross-section SEM image, SEM
image of CNTs on the surface (b) and in the pore (c), (d) pore size distribution of Al,O3 support, CNTs
diameter distribution (e) on the surface and (f) in the pore, EDS elements mapping and spectrum of

(g) & (i) the top cross-section and (g) & (i) pore of Al,03
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