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time per step of 15 seconds. The samples were spun during data collection. Analysis was
performed using the Br alokgewih tihcBtsrrationat Cefntre ferar e  p ¢
Diffraction DatadatabaseX-ray photoelectron spectroscopsas used to analyse the surface

of plasmatreated carpets using Bhermo Scientific K-ALPHA machine equipped with a
monochromated AX-rays at 1kV. Wide scans were pesfmed at a pass energy of 200 eV

and analysis performed using the Thermo scie



Graphite rod (anode) n MWCNT carpet

Figure S1. Carpet of vertically alignednulti-wall carbon nanotube@/A-MWCNT$
suspended from a slit in graphite rod, prepared for plasma treatment (direct exposure to arc

discharge).



Bottom face

.

SEI 5.0kY X25 Tmm WD 10.3mm

Figure SI12 Representativecanning electron micrograph oAN&-MWCNT carpet showing
the difference between thempactness of the ensemble of MWCNTSs at the bottom and top of

the carpets.
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Figure SB. Representativeansmission electron micrograplasd corresponding electron
diffraction patternfindividual pristine @, b and ¢ and heat treatedd( e, and f MWCNTs

with similar outer diameter and straightness
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Figure SH. Full rangeRaman spectrumal and Raman &and rangelf) of the core, top

and bottom of the pristine and heat treated carpetseMWCNTS.
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Figure Sb. Represetativeload-indentation graphs ahe (a) bottom and|f) top surface oa

typical pristine VA-MWCNT carpet
Plasma treatment of largearea carpets of ultralong MWCNTSs

As can be seen from scanning electron micrographs in figléethe carpettreated with
plasma transformed into a composite consisting of graphite, CVD MWCNTs and
arcdischargdike CNTs 1. The formation mechanism of the graphite matrix is rather
indeterminate but seems to be due to the evaporatimfpie and deposition of graphite from

the electrodes, instead of graphene layers folding as proposed in top down mechanisms for the
formation of fullerenes and CNFs The aredischargdike CNTs were significantlyhinner,
straighter and hence easily distinguishable from CVD MWCNTs. Moreover, they mostly seem
to have grown from the tip of the CVD MWCNTSs. Again, the formation mechanism is not fully
understood but XPS revealed (figi8®) no traces of residual CVD inecontaining particles

on the surface of carpets after the plasma treatment. Therefore, it is unlikely that the formation
of arcdischargdike CNTs is catalysed by reactivated residual CVD+containing particles
because such particles probably evammraturing the arc discharge. The parts of the carpet
exhibiting this type of composite structure changed colour from black to silver. The
transformation under the plasma was-omiform as there were some areas fully covered with
graphitic particles whilether areas remained unchanged. This composite could potentially
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exhibitinteresting mechanical properties as the microstructure resembles that of czntimm
composites. Due to the high integrity of the structure, isolation of individualdischarge

like CNTSs for further characterisation was not possible. We were unable to observe-any arc
dischargdike CNTs under TEMeven after 30 minutes of intensive sonication of sample in
acetone. The Raman spectra taken from the whole structure was exactly identical to pure
synthetic graphite with no sign of Raman Radial Breathing Mode (RBM) resonance suggesting

the absence (or &emely low abundance) of singleall CNTSs.



Figure S16.Scanning electron micrographa-¢{) and Xxray photoelectron spectrum)(of the
surface of the plasma treated carpets ofMA/CNTs composed of CVD and alischarge

like MWCNTs embedded imgaaphite matrix.



