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Role of Surfactants in Aqueous Suspension of Carbon Nanomaterials
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Aqueous suspensions of carbon nanomaterials were prepared with different industria

I surfactants. The pulsed field gradient (PFG)-NMR method showed that the mole fraction ratios of secondar
y particles composed of carbon nanomaterials and surfactant were from approximately 10:1 to 5:1 for nanoca
rbon/surfactants. When the carbon nanomaterials were dispersed in the aqueous surfactant solutions, the tr
ansverse relaxation times of the surfactants were dramatically reduced, indicating that all the surfactant
molecules were bound to or interacted. After the dispersions were mixed with aqueous solutions of other s

urfactants, the first adsorbed surfactants remained strongly adsorbed to the surface of carbon nanomateril
as and were not exchanged. Our results are significant for determining the inherent toxicity of carbon na

nomaterials in vivo.
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SDS
Sodium dodecyl sulfate
DSDMAC distearyl dimethyl ammonium
chloride

TritonX Octylphenoxy polyethoxy ethanol

SWCNT MWCNT

SDS
Tween
2
Tween80
Triton-X100  PluronicF127  artificial lung
surfactant (ALS) SWCNT

1
SWCNT

1 CNT

sample name SWCNT (mg/mL) surfactant (mg/mL) ALS (mg/mL)

Al - 0.22 (Tween80)
A2 0.05 0.22 (Tween80)
A3 0.05 0.22 (Tweeng0) 0.5
Bl - 0.22 (TritonX100) -
B2 0.05 0.22 (TritonX100) .
B3 0.05 0.22 (TritonX100) 0.5
Cl - 2.3 (PluronicF127)
C2 0.05 2.3 (PluronicF127) -
C3 0.05 2.3 (PluronicF127) 0.5
2
Sample name d, (nm) standard uncertainty (nm)
A2 770 13
A3 980 38
B2 680 23
B3 1000 18
C2 640 34
C3 850 33
3
Sample name zeta potential (mV) standard uncertainty (mV)
A2 2.0 0.1
A3 -5.4 0.2
B2 -11.7 0.1
B3 -15.8 0.8
C2 -8.3 0.7
C3 -15.9 0.4
1
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