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Figure S1(a-d) shows the representative HRTEM images of HCNF at the P/C ratios of
0.25, 0.5, 1 and 2 respectively. Figure Sla, the HRTEM image of CP-0.25, clearly shows a
discontinuous filling of the polymer in the inner cavity along with an uneven coating of the
same on the outer surface. In CP-0.5, the coating is rather uniform and the image indicates
almost continuous filling in the inner cavity as well (Figure S1 b). However, at higher P/C
ratios, as can be evident from Figure S1 c-d, the entire CNF is immersed in the polymer
matrix with the individual tubes interconnected by a thick polymer layer. These results
indicate that the uniformity as well as the extent of the polymer incorporation varies with the
P/C ratios. It is also important to note that at the P/C ratio of 0.5, a uniform coating on the
outer surface along with its continuous filling in the inner cavity is formed in CNF.
Moreover, at higher P/C ratios, the excess polymer is deposited as agglomerates in the

regions away from the CNF surface.
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Figure S1. TEM images of (a) CP-0. 25, (b) CP-0. 5, (¢) CP-1 and (d) CP-2 clearly depicting

the variation in the extent of the polymer incorporation with different P/C ratios.
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Figure S2. Elemental mapping of C, N and O in CP-0.25-700
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Figure S3. Elemental mapping of C, N and O in CP-0.5-700
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Figure S4. Elemental mapping of C, N and O in CP-1-700
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Figure S5. Elemental mapping of C, N and O in CP-2-700



Electronic Supplementary Material (ESI) for Journal of Materials Chemistry
This journal is © The Royal Society of Chemistry 2012

C

Elem W% At%

a b
CK 89.01 91.16 c
NK 5.63 495
OK 494 3.80 Elem Wit% At%
Fel. 041 0.09
Total 100.00 100.00 CK 89.54 9133

NK 6.11 534

OK 435 333

Fel. 0.00 0.00
Total 100.00100.00

Elem Wt% At%

CK 88.24 90.99
NK 465 412
N OK 600 4.65

FelL. 1.10 0.24
Total 100.00100.00 .
5 0 Fe

0.40 0.80 L.20 1.60 0.40 0.80 1.20 1.60

C d
C C

Elem Wt% At% Elem Wt% At%
CK 88.02 9041 CK 87.82 8999
NK 677 596 NK 757 6.65
OK 451 348 OK 427 329
Fel. 0.70 0.16 Fel. 034 007

Total 100.00100.00 Total 100.00100.00

N N

o Fe e, _ o Fe I

0.40 0.80 1.20 160 0.40 0.80 1.20 L

Figure S6. EDAX report of a) CP-0.25-700, b) CP-0.5-700, c) CP-1-700 and d) CP-2-700
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EDAX analysis and the elemental maps from CP-0.25-700, CP-0.5-700, CP-1-700 and CP-
2-700 are given in Figure S2-S5. It is clear from the EDAX analysis that C, N, O and trace
amount of Fe are present in all the samples. This slight amount of Fe content detected is from
the catalyst used for the CNF synthesis. The nitrogen Wt % obtained from the EDAX
analysis in CP-0.25-700, CP-0.5-700, CP-1-700 and CP-2-700 are respectively 5.63, 6.11,
6.77 and 7.57. This increase in the nitrogen percentage in various samples is in accordance
with the increase in the precursor amount. However, the EDAX results for the CP-0.25-700
sample taken from two different areas displayed two different nitrogen contents; 5.63 and
4.63. Such an inconsistency in the nitrogen Wt % indicates non-uniform N-incorporation in
the sample. The EDAX elemental maps shown in Figure S2-S5 indicate the uniform
distribution of C, N and O in all the synthesized products. This demonstrates the

homogeneous N-incorporation in CNF.
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Figure S7. Rotating disk electrode (RDE) polarization curves obtained for (a) CP-0.5-700,
(b) CP-0.5-900, and (c) CP-0.5-1000 in O, saturated 0.1M KOH with various rotation rates at

-1
a scan rate of 5 mVs™.
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Figure S8. (a) Cyclic voltammogram obtained at a scan rate of 50 mV/s and (b) Rotating

disk electrode (RDE) polarization curves obtained at 5 mV/s and at a scan rate of 1600 rpm

for CP-0.5-900 in O, saturated 0.1M KOH using Pt and carbon counter electrodes.
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Figure S9. The Koutecky — Levich plot obtained for (a) CP-0.5-700, (b) CP-0.5-900, and (c)

CP-0.5-1000 derived from RDE polarization curves at different electrode potentials.
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