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1. Characterization of CNT forests

With both cases of the catalyst configurations, there is no significant difference in the
heights of CNT forests and diameters of the CNTs. The heights of CNT forests grown for 3
minutes are about 400 um for both catalyst configurations. The CNTs are multi-walled and
have average diameter of 12 nm. The CNT forest grown on Fe 1 nm/Al,O3 10 nm/Si0, 300
nm/Si(100) wafer for 3-10 min is usually spinnable, even though longer growth time

degrades the spinnability.



Figure S1. Low magnification SEM images of CNT forests grown on (a) Fe 1 nm/Al,O; 10
nm/Si and (b) Fe 1 nm/Al,0; 10 nm/SiO; 300 nm/Si wafers. (c) A TEM image of a typical

CNT from the CNT forests.



2. Comparison of the porosity of Al,O; films by TEM image

As shown in Figure S2, it is very difficult to obtain any quantitative information
about the porosity of the alumina films from high-resolution TEM images. Thus, in our work,

the ellipsometry technique was used to evaluate the porosity of alumina films.

Figure S2. High-resolution TEM images of Al,O3 support layers (a) without and (b) with

thermally grown Si0O, sub-supporting layer.



3. Elemental analysis

To confirm the composition of the Al,O5 films on Si wafer and SiO,/Si wafer are identical,
TEM-EDS analyses were performed. As shown in Figure S3(c), the atomic ratios of Al and O

are nearly identical in Al,O; layer of the two substrates.
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Figure S3. HAADF STEM images of (a) Fe/Al,05/Si wafer and (b) Fe/Al,03/S10,/S1 wafer.
Red dots in (a) and (b) indicate seven positions where elemental analysis was taken. (c)
Average atomic percent of Al and O of AlL,O;3 layers from atomic percent at the seven

positions in Figure S3(a) and (b).



4. Role of SiO, as diffusion barrier (X-ray diffraction, TEM)

Two high-resolution TEM images are added to clearly show the interface between

AlL,Oj5 and Si0, layer. No additional phase is observed at the interface of the whole sample.

Figure S4. High-resolution TEM images of the interface between Al,O5 and SiO, layers.



The crystallinity of heat-treated wafer was characterized using X-ray diffractometer
(Rigaku, Smartlab). No crystalline structure other than Si is observed, which is in consistence

with the TEM images shown in Figure 4(b), Figures 7(a) and 7(b).
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Figure S5. XRD pattern of Fe 1 nm/Al,O3 10 nm/Si0, 300 nm/Si wafer after heat-treating at

700 °C under H, atmosphere for 10 min.



