
absorbance 65–67, 71, 76–78, 83–86, 
89–91, 173–74

absorbance values 65, 68, 77
absorption bands 187, 198, 207
absorption wavelength 198
acid-based chemical purifications 23
acid-based chemical treatments 23
adsorption, physical 54
AFM (atomic force microscopy) 58–59, 

62–63, 69, 98, 130, 228
amorphous carbon impurities 23, 91
annealing, thermal 23, 87
annealing treatment 130
antimony tin oxide see ATO
aqueous dispersions
	 surfactant-SWCNTs 79
	 surfactant-CNT 56, 69
aqueous surfactant-CNT systems 70
aqueous surfactant solutions 55, 57, 68, 

98
arc-discharge 19, 88
as-produced CNTs 7, 20, 54, 87, 89–90
as-produced SWCNTs 34, 38, 88, 151
ATO (antimony tin oxide) 194
atom transfer radical polymerization 

see ATRP
atomic force microscopy see AFM
ATRP (atom transfer radical 

polymerization) 203
AuNP dispersions 206–8
AuNP Series 208–9
AuNP surfaces 202–3
AuNP–SWCNT dispersions 207
AuNP/SWCNT reactions 206
AuNPs 202–4, 206–11
	 monodisperse 203
	 synthesis of 204, 206–7

Index

bath sonicators 55–56
Brunauer–Emmett–Teller surface areas 

79
buckypapers 169, 189, 191

Carbolex 84–85, 188–89
Carbolex and HiPCO SWCNT batches 

187
Carbolex and HiPCO SWCNT dispersions 

64
Carbolex and HiPCO SWCNTs 190
Carbolex and HiPCO systems 67
Carbolex CNTs 65, 67–68, 88
Carbolex SWCNT-based nanocomposites 

191
Carbolex SWCNT batch 188
Carbolex SWCNT dispersions 82, 93
Carbolex SWCNT/PS composites 192
Carbolex SWCNT/PS/PEDOT 190
Carbolex SWCNTs 57, 62, 64, 82–83, 90, 

93, 186–91
Carbolex system 192
Carbolex tubes 188–89
carbon 2, 5, 10, 14, 18, 24, 47–52, 58, 67, 

92, 100–8, 112, 126, 165–67, 
213–14

carbon allotropes 58
carbon atoms 26, 71, 227
carbon impurities 67–68
carbon nanotubes see CNTs
carbon/polymer composites 145
catalyst particles 19, 22, 39, 60, 68, 83, 

87–88, 92–93, 202
CdSe particles 197–98
CdSe QDs 197
centrifugation 39, 56, 92–96, 187, 198, 

200
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centrifuged surfactant-CNT dispersions 
92, 98

chain transfer agents see CTAs
chemi-sorption 203
chemical discontinuities 10
chemical thermodynamic principles 4
chemical vapor deposition see CVD
CMC (critical micelle concentration) 75
CNT-based nanocomposites 94, 228
CNT bundles 20–21, 23, 35, 37, 39, 63, 

74, 76, 86, 91–93, 95, 97
CNT composites 9, 144
CNT/conductive polymer composites 

171
CNT/conjugated polymer 

nanocomposites 31
CNT debundling 54–55, 68, 72, 86, 98
CNT debundling parameters 70–71, 73, 

75, 77, 79, 81, 83, 85
CNT-dispersion/polymer-emulsion 

system 42
CNT-filled composites 28
CNT films 79, 226
CNT interfaces 119
CNT/iPP-g-MA nanocomposites 144
CNT lattice 30–31
CNT/polymer composites 28, 34, 169–

71, 193–94, 196, 222
CNT/polymer nanocomposites 44, 53, 64, 

98, 139, 143, 217, 220, 222–23, 
226

	 conductive 44
CNT/polyolefin nanocomposites 29
CNT/PPO/PS nanocomposites 156, 158
CNT walls 22–23, 26–29, 31, 35, 41, 46, 

54–55, 64, 71, 78, 87–88, 98, 
119, 138, 170

CNT wetting 145
CNTs
	 laser-oven 25
	 non-purified 88–89
	 purified 25, 56, 88–91

CNTs (carbon nanotubes) 5–8, 17–38, 
42–44, 53–64, 66–98, 111–14, 
119–27, 137–40, 142–53, 155–
57, 159–62, 169–72, 193–96, 
217–21, 223–27

cohesion 21, 227
colloidal systems 35–36, 56, 112, 218
	 stable 42
compaction 113–14
complex matrix systems 158
composite conductivity 3, 6, 10, 118, 

176, 184–85, 190, 192, 196, 
201

composite materials 1
	 engineered 2
composite production technique 7, 9
composite systems 2, 4, 118, 147, 171
	 hybrid 169
composites 4–5, 9, 27–28, 30–32, 34, 

50, 117–18, 120–22, 126–28, 
159–62, 171, 176–77, 182–85, 
192–94, 207–9

	 conductive 7, 42
	 conductive polymer-based 18
	 hybrid 197, 202
	 latex-cast 131
	 nylon SWCNT 26
	 polymeric 2, 8, 52, 134, 169
	 SWCNT/PmPV 32
	 water-based CNT-polymer 42
compression moulding 128
conductive fillers 4, 6, 11, 20, 54, 112, 

144–45, 161, 180, 186, 192, 
210, 220

conductive films 18, 175, 224, 226
conductive materials 9, 138
conductive polymers 34, 171–72, 175, 

179–80, 182, 184, 192, 211
conductivity 3–4, 18, 24–25, 32–34, 37, 

43–44, 116–18, 125–26, 141–
44, 159–61, 185–86, 192–94, 
200–1, 220–22, 225–26

	 enhanced 97, 144
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conductivity behavior 28, 32, 42, 146
conductivity levels 3, 18, 27, 34, 120, 

142–43, 170, 220, 222, 226, 
228

conductivity measurements 27, 33, 38, 
119, 121, 128, 131, 141, 157, 
200, 208–9

conductivity profiles 162, 209
conductivity properties 148, 192
conductivity values 24, 30, 43
conjugated polymers 30–32, 34, 172
connectedness criterion 8–9, 125, 170, 

178–79, 185
constant SWCNT concentration 201
copolymers 153
	 amphiphilic block 203, 205
	 block 203–6
critical micelle concentration see CMC
crystallinity 19, 146, 162
CTAs (chain transfer agents) 115, 118
CVD (chemical vapor deposition) 6, 19, 

24, 29, 32, 42, 57, 86, 91, 221

D-band 71–72, 188
D-band of SWCNT samples 72
DDLS (depolarized dynamic light 

scattering) 56, 63, 70
debundling 59, 61, 63, 66–70, 75–76, 

79, 83–87, 89, 98
depolarized dynamic light scattering 

see DDLS
2,6-dimethyl-1,4-phenylene ether 138, 

153
dispersion of CNTs 7, 23, 28, 35–36, 54, 

56–57, 59, 61–62, 64, 66, 68–
69, 74–76, 94, 203, 224

dispersions
	 colloidal 225, 227
	 homogeneous CNT 75
	 surfactant-SWCNT 93
DLS (dynamic light scattering) 56–57, 

63, 71–72, 98, 147, 151

DNA-metallic SWCNT assemblies 96
DNA-semiconductive SWCNTs 96
double percolation system 195
dynamic light scattering see DLS
dynamic percolation 111, 113

electrical conductivity 18, 28, 125, 152, 
155, 220

	 intrinsic 18, 151
electrically conductive nanocomposites 

17–18, 20, 22, 24, 26, 28, 30, 
32, 34, 36, 38, 40, 42, 44, 46

electrodes, transparent 224, 226, 228
electron transport 17, 146, 170
electron tunneling 8, 150, 170, 184, 

194
electronic structures 95–96, 98, 187
emulsion polymerization 38, 41–42, 46, 

119, 137–38, 163, 218, 229
EPDM (ethylene propylene diene 

monomer) 159
epoxy-based systems 7, 9
epoxy matrix 25
epoxy resin 24, 194
equilibrated systems 4, 142
equilibration 160
equilibrium, thermodynamic 114–15
ethylene 29
ethylene propylene diene monomer see 

EPDM
ethylene-vinyl acetate see EVA
ethylenedioxythiophene 173
EVA (ethylene-vinyl acetate) 29
exfoliated CNTs 34, 37–39, 83, 92
exfoliation 23, 70, 72, 86, 89–90, 93, 

187, 204–5, 227
exfoliation behavior 89–90
exfoliation process 60, 63, 72, 91, 147
exponent, critical 8, 127, 129, 176–77, 

195

Fe catalyst particles 89, 91
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FETs (field-effect transistors) 224
field-effect transistors see FETs
filler concentrations 18, 149, 158
filler conductivity 226
filler loading 4, 8, 140–41, 149, 228
filler material 4
filler networks 3, 150–51
	 conductive 8
filler particles 3–4, 11, 18, 111–12, 114, 

141, 160, 202
filler system, double 195
fillers 1–4, 10–11, 18, 20, 23–24, 27–28, 

32, 42, 44, 111, 137, 151, 158–
59, 175–76, 227

	 composite 94
films 27, 38, 42, 120, 130, 157–58, 175, 

200, 222, 225, 228
	 composite 27, 41, 171, 178, 187, 

201, 226
	 spin-coated SWCNT/PS 130
four-point conductivity measurements 

132, 155
four-point conductivity measurements 

for SWCNT/PS composites 
128

four-point conductivity measurements 
of MWCNT-polymer 160–62

four-point conductivity measurements 
of MWCNTs/PS 120

four-point conductivity measurements 
of SDS-SWCNT 41

four-point conductivity of MWCNT/PS 
223

gold 129–30, 194, 202, 206
gold particles 194, 206–7, 209–10
graphene 146, 210, 227–28
graphene-nanocomposites 227
graphene sheets 5–6, 58, 79, 146, 227–

28
graphite 5, 58, 80, 87, 227
graphitization, degree of 187–88, 190

hemi-micelles 80–81
hexadecane 37, 154
high pressure carbon oxide see HiPCO
high resolution transmission electron 

microscope see HRTEM
high-Tg latex 127–28
high-Tg latex systems 129
HiPCO (high pressure carbon oxide) 19, 

68, 80, 82, 188–89
HiPCO-based nanocomposites 191
HiPCO CNT dispersions 76–77, 89
HiPCO CNTs 25, 61, 65, 67, 79–80, 85, 

89
HiPCO SWCNT batches 89
HiPCO SWCNT bundles 93
HiPCO SWCNT dispersions 61
HiPCO SWCNT/PS/PEDOT 191
HiPCO SWCNTs 38, 57, 62, 67, 70, 73, 

79, 83–84, 88, 92–94, 147, 
186–87, 190–91

	 exfoliated 80
	 purified 90–91
homogeneous film formation 175, 177
HRTEM (high resolution transmission 

electron microscope) 147
hybrid polystyrene-nanocomposite 

systems 210

ICPs (intrinsically conductive polymers) 
224–25

impurities, carboneous 87, 92–93
inter-particle distance 126, 170
inter-tube distance 9, 119, 125, 150
inter-tube junctions 9, 118, 170–72, 

179, 185, 193, 196
interstitial space 42, 111–12, 114, 124, 

142
intrinsic conductivities 33, 148, 151, 

161, 163, 171, 189, 192, 221
intrinsically conductive polymers see 

ICPs
iron particles 88–89
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latex concept 153, 158, 161, 163
latex form 41–42, 137, 139, 158, 218
latex particles 39, 43, 114, 122–24, 

133–34, 142, 175, 199
latex systems 132
latex technology 11, 38, 46, 112–13, 

127, 138–39, 145, 153, 158–
59, 169, 172, 197, 211, 219–20, 
227–28

latexes 42, 112, 115–18, 131, 154, 156, 
159–60, 172, 197, 199–202, 
217–18

	 composite 198
	 final 199–200
	 polyolefin 138–39
	 soft 133–34
layers
	 photoactive 224
	 polymeric 179, 181
light scattering, depolarized dynamic 

56, 63
liquid crystals 10–11
liquids 10–11, 21, 35, 54, 112
lowest unoccupied molecular orbital 

see LUMO
LUMO (lowest unoccupied molecular 

orbital) 172, 194

materials
	 amorphous carboneous 222
	 carbonaceous 187
matrix materials 9, 21, 118–19, 125, 

133–34, 171, 178
	 composite 112
	 low-molecular-weight 118, 120
matrix particles 111–12
matrix polymer 145–46
matrix viscosity 115, 117, 119, 121, 

123, 125–26
melt-blended polyaniline/

functionalized counterion 
systems 175

melt viscosity 18, 115, 126
mesophase assembly 10–11
metallic impurities 187
metallic SWCNTs 95–96, 194
metals 4, 7, 19, 187, 193, 224
micelles 75, 82, 181, 204–5
	 macromolecular 205–6
	 spherical SDS 82
microscopic techniques 56–57, 59, 62, 

69
microscopy 69, 228
multi-walled carbon nanotube see 

MWCNT
Miltner 102, 135, 164–65, 231
molecular weight distribution see MWD
MWCNTs (multi-walled carbon 

nanotubes) 5, 53, 159, 170, 
194

MWCNT-based nanocomposites 148, 
151, 219

MWCNT-based nanocomposites of iPP-
g-MA and PS 146

MWCNT bundling 69
MWCNT concentration for MWCNT/

iPP-g-MA and MWCNT/PS 142
MWCNT concentration for MWCNT/

PPO/PS nanocomposites 155
MWCNT concentrations 83–84, 139, 

156–57
MWCNT debundling 62, 68, 85
MWCNT dispersions 42, 83, 85
MWCNT/EVA nanocomposites 29
MWCNT-filled iPP-g-MA 149
MWCNT/iPP-g-MA composites 151
MWCNT/iPP-g-MA nanocomposites 

139–40
MWCNT–iPP systems 162
MWCNT loading 30, 117, 120–22, 132, 

142, 155, 157, 160–62, 222–
23

MWCNT nanocomposites 146
MWCNT/PMA composites 131
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MWCNT–polymer nanocomposites 163
MWCNT/PPO/PS nanocomposites 

153–54
MWCNT/PPy nanocomposites 32
MWCNT/PS nanocomposites 142, 145, 

220–21
MWCNT–TPV systems 162
MWCNTs 5–7, 17–20, 27–30, 56, 59, 68, 

83–86, 117–22, 126–27, 140–
43, 145–47, 150–52, 154–59, 
162, 220–22

	 decorated 194–95
	 polystyrene-grafted 69
MWD (molecular weight distribution) 

32, 41, 114–16, 119, 125

nano-fillers 3, 11, 195
nanocomposite films 38, 223, 228
	 molded CNT/polymer 116
nanocomposite materials 31
nanocomposite matrix 138
nanocomposite polymer matrix 33
nanocomposite structure 148
nanocomposite systems 32, 140
nanocomposites 2, 18, 20, 24, 30, 32, 

43–44, 46, 121–22, 137–38, 
141–51, 153–61, 163, 221, 
227–28

	 conductive 28, 38, 46, 70, 139, 158
	 iPP-g-MA-based 145, 149
	 latex-based polystyrene 139
	 percolation threshold of 54, 86, 

222
	 polymeric CNT 197
	 styrene-isoprene copolymer 36
nanomaterials 2, 217
nanoparticles 9–11, 23, 119, 169, 171, 

193
nanotechnology 2, 12, 165, 202, 229
nanotubes 5, 44, 52, 104–5, 134, 149–

50, 173, 178, 180
network, percolating 178, 182–83, 210

nitric acid 22, 27, 88
non-contact resistivity 172, 192

OLEDs (organic light emitting diodes) 
224, 228

organic chemistry 37, 165
organic light emitting diodes see OLEDs
oxidation 23, 29, 88–89, 227

PEDOT 173–87, 190–92, 210–11, 220, 
224

	 commercial 176
	 connected 192
	 critical 175
	 homogeneous 178
	 loading of 182–83
	 penetrable 178
	 percolated 182
	 theoretical 182
percolation 3–4, 7, 9, 32, 111, 114, 117, 

119, 129, 132, 134, 141, 143, 
169, 183

	 double 159, 196
	 geometrical 7–8, 148
percolation network 144, 181, 184, 189, 

201, 207
percolation threshold 7–11, 24–26, 32–

34, 42–43, 114–18, 120–21, 
124–29, 131–33, 143–48, 159–
63, 169–72, 175–81, 183–85, 
190–92, 209–10

	 composite 9, 194
	 electrical 146–50, 224
	 rheological 148–50
percolation threshold of carbon 52, 134
Pickering emulsions 10–11
pigments 156
polycarbonate 29, 34
polymer blends 2, 152–53, 155, 157, 

159, 161, 175
polymer chains 26–27, 150, 203
polymer/CNT nanocomposites 91
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	 conductive 211
polymer composites 3, 119, 126, 145, 

169, 179, 194
polymer dispersions 112, 116
polymer latex 42, 112, 115, 125, 144, 

163, 218
polymer latex particles 112, 124, 137, 

142
polymer matrix 6–7, 17–18, 20–29, 31–

44, 46, 53, 112, 114, 119–21, 
123–24, 137–38, 145, 153–55, 
219–20, 227

polymer matrix material 114
polymer nanocomposite materials 217
polymer nanocomposites 29, 54, 70, 

104, 155, 164, 220, 228
polymer nanocomposites films 226
polymer particles 35, 42–43, 114–15, 

124, 142, 154
polymer PEDOT 210
	 conductive 210
polymer poly(phenylene-ethynylene) 

see PPE
polymeric nanocomposites 2
polymerization 28–29, 36–37, 115, 154, 

198–99
polymers 2–3, 10–15, 17–18, 22–26, 

28–34, 36–38, 40–44, 46, 
48–50, 52, 114–15, 134–35, 
137–39, 166–68, 202–4

polystyrene see PS
poly(styrene sulfonate) see PSS
polystyrene latexes 40, 199
PPE (polymer poly(phenylene-

ethynylene)) 34–35, 153
PPE-coated SWCNTs 34
	 resulting 34
PS (polystyrene) 27–28, 34, 41, 43, 115, 

118–19, 124, 127, 137–38, 
142–46, 153–54, 157, 159–60, 
171, 181–83, 200–1, 204–5

PS blends 175–76

PS latex 130, 159, 161, 181, 199–200
PS matrix 43, 114, 117, 123, 141–42, 

144–45, 155, 180, 201, 228
PS nanocomposite systems 145
PS nanocomposites 119, 147, 150, 153, 

157
PS phase 159–60
PS/QD/SWCNT composites 200
PS/SWCNT composites 192, 200, 209
PS/SWCNT nanocomposites 210
PS/SWCNT polymer composites 202
PS systems 144, 151
PSS (poly(styrene sulfonate) 172–85, 

187, 190–92, 203–6, 210–11, 
220, 224, 227

PSS/AuNP/SWCNT dispersions 208
PSS blends 175, 190
PSS composites 186, 190–91
PSS-covered SWCNTs 180, 182
PSS loading 175–76, 182, 184–85, 191
PSS/PS composites 177, 191
PSS/PS/SWCNT composites 192
PSS-stabilized Carbolex SWCNTs 190–

91
PSS-stabilized SWCNTs 174, 176–77, 

183, 185, 209
PSS/SWCNT and PSS/AuNP dispersions 

208
purity 22, 27, 72, 151, 218, 226

QDs (quantum dots) 2, 4, 193–94, 197–
202, 210–11

quantum dots see QDs

radial breathing mode see RBM
radical polymerization 27–28
Raman spectra of SWCNTs 58
Raman spectroscopy 22, 56–58, 61, 69, 

96–97, 188
RBM (radial breathing mode) 58, 97, 

188
resistivity 151, 182, 210
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SCAC (surfactant critical association 
concentration) 82

scanning electron microscopy see SEM
SDBS (sodium dodecyl benzene sulfate) 

37–38, 75, 154
SDS (sodium dodecyl sulfate) 38, 55–56, 

59, 67, 75–76, 78–80, 89–90, 
119, 170, 173–74, 176, 181, 
187, 190, 198

SDS-Carbolex SWCNTs 69
SDS-HiPCO SWCNT dispersions 72
SDS-HiPCO SWCNTs 69
SDS molecules 64, 66, 80, 82–83, 119, 

181
SDS-MWCNT dispersions 68, 84–85
SDS-stabilized Carbolex SWCNTs 190
SDS-stabilized high quality HiPCO 

SWCNT loading 184
SDS-stabilized HiPCO SWCNTs 190
SDS-stabilized SWCNT dispersion 181
SDS-stabilized SWCNTs 174, 177–78, 

182, 184–85
SDS-SWCNT dispersions 66, 71
segregation 10–11, 21, 210
SEM (scanning electron microscopy) 

22, 40, 58–59, 61–63, 69, 91, 
98, 112–13, 154, 177, 201–2, 
228

semi-conducting CNTs 6
semi-crystalline polypropylene matrix 

138–39, 141, 143, 145, 147, 
149, 151

sheet conductivity 225
single-walled carbon nanotube see 

SWCNT 
sodium dodecyl benzene sulfate see 

SDBS
sodium dodecyl sulfate see SDS
sonication 21, 24–27, 32–35, 37–39, 42, 

55–57, 60–66, 68, 70, 72–74, 
78, 86, 88–89, 98, 151

sonication energy 72–74

spherical fillers 195–96
spherical micelles 81–82
spin coating 128
SPR (surface plasmon resonance) 206
statistical percolation law 176
styrene sulfonate 172–73, 203, 224
surface plasmon resonance see SPR
surface tension 145, 148
surfactant-CNT dispersions 83, 94, 96, 

98, 156
surfactant-CNT systems 55
surfactant concentrations 56, 70, 75, 78
surfactant critical association 

concentration see SCAC
surfactant dispersions 79, 94
surfactant organization 81–82
surfactants, polymeric 38, 95, 170, 172, 

203
SWCNT (single-walled carbon 

nanotube) 18–20, 35–40, 43, 
55–56, 58–60, 68–70, 72–76, 
78–81, 116–19, 139–43, 145–
48, 151–52, 177–92, 200–2, 
206–11

	 as-synthesized 95
	 band-gap semiconductive 64
	 chiral 6
	 conductive HiPCO 186
	 defect-free 17
	 dispersed 39, 172, 190
	 exfoliated 93
	 individualized 92, 177, 192
	 isolated 58
	 oxidized 93
	 semiconducting 97, 187, 189, 194
	 surfactant-purified 94
	 two-component 131
SWCNT-based nanocomposites 147, 

219
SWCNT batches 88, 126, 186–87, 189
SWCNT buckypapers 193
SWCNT bundle pore structure 91
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SWCNT bundles 7, 20, 92
SWCNT bundling 69
SWCNT-coated polymer particles 38
SWCNT-coated polymer powder 38
SWCNT conductivity 126
SWCNT dispersions 25, 40, 42, 55, 60, 

75, 78, 93, 174, 181, 187, 202, 
204–6, 208

	 aqueous HiPCO 64
	 aqueous SDS-HiPCO 63
	 diluted 75
	 standard 64
SWCNT exfoliation 59, 173
SWCNT individualization 172
SWCNT loading 34, 42, 116–17, 128, 

143, 176, 183, 191, 200–1, 
208–9

SWCNT networks 210
SWCNT percolation threshold 201
SWCNT/PMA composites 131
SWCNT/PMMA nanocomposite 26
SWCNT/polyethylene nanocomposites 

146
SWCNT/PS composites 118, 128, 207
SWCNT/PS nanocomposites 39, 156
SWCNT surface damage 71, 73

TCO (transparent conductive oxides) 
226

techniques
	 chemi-sorption 203

	 latex-based 175, 210
TEM (transmission electron microscopy) 

20, 22, 28, 57–59, 61, 69, 98, 
112, 140–41, 174, 176, 199, 
207, 221

temperature programmed oxidation see 

TPO
TGA (thermo gravimetric analysis) 22, 

78, 94, 187–88, 200
thermo gravimetric analysis see TGA
TPO (temperature programmed 

oxidation) 22
transition, insulator–conductor 175
transmission electron microscopy see 

TEM
transparent conductive oxides see TCO

ultracentrifugation 56, 93, 95, 97
ultrasound 21, 48, 64, 102
unfilled polymer matrix 148
UV-Vis absorbance 66–67, 69, 76–78, 

84, 93
UV-Vis spectra 64–66
UV-Vis spectra of dispersions of SWCNTs 

93
UV-Vis spectra of HiPCO SWCNTs 90
UV-Vis spectroscopy 56–57, 63–64, 68, 

70, 76, 86, 89, 91–92, 94–95, 
98, 105

viscous polymer matrixes 23, 41, 122
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