Supplementary material for the manuscript:

Stoichiometric control of single walled carbon nanotubes functionalization

Damien Voiry,”” Olivier Roubeau*“”* and Alain Pénicaud®’

5 “ CNRS, UPR 8641, Centre de Recherche Paul Pascal, 115 avenue du Dr. A. Schweitzer, 33600, Pessac, France. Fax: +33 556 84 56 00, Tel: +34 556 84
30 28; E-mail: penicaud@crpp-bordeaux.cnrs.fr
b Université de Bordeaux
¢ Instituto de Ciencia de Materiales de Aragon (ICMA), CSIC and Universidad de Zaragoza, Plaza San Francisco s/n, 50009 Zaragoza, Spain. Fax: +34
976 76 1229. Tel: +34 976 76 2461; E-mail: roubeau@unizar.es

10

Table of contents

Figure S1. Selected thermogravimetric data for pristine and functionalized SWCNTs. p.-2
Figure S2. Infrared spectra of SWCNTs functionalized with decanoyl acid. p-3
Figure S3. Infrared spectra of SWCNTSs functionalized with 4'-cyano[1,1'-biphenyl]-4-oxypentyl. p.- 4
Figure S4. Variation of the N/C and O/C atomic ratios and of the weight loss at 650 °C as a function p.5
of the number of charges per 1000 carbons.

Figure S5. Typical RBM region of functionalized SWCNTs fitted to lorentzian-shaped bands. p. 6

Figure S6. RBM area of the Raman spectra of pristine SWCNTSs and functionalized SWCNTs with 4'-  p. 7
cyano[1,1'-biphenyl]-4-oxypentyl.



0—*\

—

NS -10 |+

N’

2]

0

2

g 20]
30 -

0 100 200 300 400 500 600 700
T(°C)

Figure S1. Thermogravimetric curves for pristine SWCNTs (black line) and several decanoyl acid-functionalized SWCNTs obtained from reduced salts
with various stoichiometries.
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Figure S2. C-H stretching mode area of selected Infra-Red spectra of decanoyl acid-functionalized SWCNTSs. The inset shows the variation of the
intensity of the corresponding strongest C-H band as a function of the initial salt charges/C ratio.
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Figure S3. C-N stretching mode area of selected Infra-Red spectra of SWCNTSs functionalized with 4'-cyano[1,1'-biphenyl]-4-oxypentyl. The inset shows
the variation of the intensity of the corresponding band as a function of the initial salt charges/C ratio.
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Figure S4. Variation of the O/C (top) or N/C (bottom) atomic ratio deduced from XPS data (red dots) and of the weight loss observed at 650 °C (blue
dots) for pristine and functionalized SWCNTs as a function of the number of charges per 1000 carbons of the initial salt. Top: SWCNTs functionalized
with decanoyl acid; the O/C ratio has been corrected for that of the pristine SWCNTSs. Bottom: SWCNTs functionalized with 4'-cyano[1,1'-biphenyl]-4-

oxypentyl.
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Figure SS. Experimental data and best fit with a set of Lorentzians for the RBM region of the Raman spectrum of decanoyl acid-functionalized SWCNTs
(charges/C x10° of the initial salt of 10.8) at 632 nm. The Y axis depicts counts/s while the X axis represents the Raman shift (in cm™).



R = 4'-cyano[1,1'-biphenyl]-4-oxypentyl

8z §8 0.4
T Z 2o 0.
Sl4nm| St <c g
o o a g ©
- -2 9
1 ®
002
=
% (10,7)+SCs
0
0 10 20 30 40
05r Charges/C x10?
o —
w2
5
z ¢ : ‘
p— 150 200 250 300 350
)
2, vz ogar
= S > 2SS
— A T ©<
L o o g NS _o4f
a4 s T TR )
@
o
502 %
o0.
= )
0.5} ®
12,3)
oL
0 10 20 30 40
632 nm Charges/C x103
0

200 250 300 ; 350
Raman shift (cm )

Figure S6. RBM area of the Raman spectra at 514 (top) and 632 (bottom) nm excitation of pristine SWCNTs (black lines) and a selection of
functionalized SWCNTs with 4'-cyano[1,1'-biphenyl]-4-oxypentyl. Main RBM bands are given in the format indices (n, m) / diameter in nm, in italics for
semi-conducting ones. Normalization of the spectra is with respect to the metallic (8,5) band for spectra at 514 nm and to the semi-conducting (9,4) band

s for spectra at 632 nm. The insets give the variations of the fraction of the total RBM area for the main RBM bands for all charges per 1000 carbons of the
initial salt.



