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APPENDICES

Appendix A Calculation of Surface Area of Single-Walled Carbon Nanotubes

The diameter of SWNT is found with:
) \\/
D = \nj(2+m2+nmr2.

Where D = diameter
a =0.246 nm
.m = integers and m represented by a pair of indices ( ,m)

The surface area of SWNT is found with:
SA = TiDL,
where SA = surface area
D = diameter

L = length

Example: (6,6) SWNT with the length of 7.44 nm

,m=6
L=744
So. diameter of SWNT(D) = 0'246_ (0! +62+(6X6)f2=0.8138 nm.

So, surface area of SWNT (SA) = %0.8 138X7.44) = 19.0204 nm2
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Table Al The diameters and surface areas of SWNTS

SWNT Diameter (nm) Surface area (nm?2)
(6,6) 0.8138 19.0204

(12,12) 1.6275 38.0408

(20,20) 2.1125 63.4014

Appendix B Calculation of the Number of SDBS Molecules in the Simulation
System

Example: (6,6) SWNT with the length of 7.44 nm at the surface coverage of 2.8
molecules/nm2 (0.357 nm2/surfactant headgroup)
From

Surface coverage of SDBS on SWNT = 2.8 molecules/nm2

Surface area of (6,6) SWNT = 19.0204 nm2

So, the number of SDBS molecules on (6,6) SWNT

‘2.8 SDBS molecules "19.0204 nm2 SWNT"
v 1 nm2 SWNT yy y

= 53.26 SDBS molecules.

Table BL The number of SDBS molecules on SWNTSs at the surface coverages of
1.0 and 2.8 molecules/nm2

The number of SDBS molecules

SWNT Surface coverage of 1.0 Surface coverage 0f2.8
molecules/nm?2 molecules/nm?2

(6,6) 19 53

(12,12) 38 106

(20,20) 63 178
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Appendix C Calculation of the Effective SDBS Surface Coverage

The effective surface coverage of linear SDBS on the three SWNTs was
computed from the time-average number of linear SDBS adsorbed on the SWNT by
integrating the number density profiles of the linear SDBS molecules around the
SWNT up to a cutoff distance of 12 A (see Figure Cl). The linear SDBS molecules
located within the cutoff distance from the SWNT surface are considered to be
adsorbed on the nanotube, and the linear SDBS molecules that are beyond the cutoff
distance ,are considered as dispersed in the aqueous media (these can be found as
monomers, and, sometimes, as small aggregates). The average number of SDBS not
adsorbed is calculated at the difference between the total number of SDBS molecules
present in the simulation box and the average number of SDBS molecules adsorbed
on the nanotube.

%% \Within the cutoff distance
_ (13,4 away from the SWNT
Sy ®. ! surface)

-
S8,

Bevond the cutoff dastance
k7

&
-~
‘.
L]
-“(( K,(‘

Figure C1 The SDBS adsorbed on the nanotube (within the cutoff distance) and the
SDBS dispersed in aqueous media (beyond the cutoff distance).
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Example: the average number of SDBS molecules adsorbed on the (6,6) SWNT with
the length of 7.44 nm is 14 (the nominal surface coverage is 1.0 molecules/nm2. 19
SDBS molecules).
From
Surface area of (6,6) SWNT = 19.0204 nm2
Number of SDBS molecules (nominal surface coverage is 10
moleculesinm?)
= 19 molecules
Average number of SDBS molecules adsorbed on the nanotubes
= 14 molecules
So, average number of non adsorbed SDBS
=19.00- 1400 1
5.00 molecules.

So, effective surface coverage

14 SDBS molecules
19.0204 nm2 SWNT

= 0.7361 molecules/nm2
= 1.3585 nm2surfactant headgroup.
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