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Abstract—Carbon nanotubes (CNTs) are attractive because of 

their excellent chemical durability mechanical strength and electrical 
properties. Therefore there is interest in CNTs for not only electrical 
and mechanical application, but also biological and medical 
application.  

In this study, the dispersion power of surfactant-treated multiwalled 
carbon nanotubes (MWCNTs) and their effect on the antibacterial 
activity were examined. Surfactant was used sodium 
dodecyl-benzenesulfonate (SDBS). UV-vis absorbance and 
transmission electron microscopy(TEM) were used to characterize the 
dispersion of MWCNTs in the aqueous phase, showing that the 
surfactant molecules had been adsorbed onto the MWCNTs surface.  

The surfactant-treated MWCNTs exhibited antimicrobial activities 
to streptococcus mutans. The optical density growth curves and viable 
cell number determined by the plating method suggested that the 
antimicrobial activity of surfactant-treated MWCNTs was both 
concentration and treatment time-dependent. 
 

Keywords—MWCNT, SDBS, surfactant, antibacterial.  

I. INTRODUCTION 
NTs were discovered in 1991 as a small byproduct of 
fullerene synthesis.[1] Multiwalled carbon 

nanotubes(MWCNTs) show some excellent properties, 
including high moduli of elasticity, high aspect ratios, excellent 
thermal and electrical conductivities, and optical and magnetic 
properties Due to their excellent optical, electrical, and 
mechanical properties, carbon nanotubes enjoy a preeminent 
status in the panoply of nanomaterials, finding wide range of 
applications in biosensors [2], composites [3], field emission 
devices [4], electronic components [5], probe tips [6], etc. 
Delocalization of π-electrons renders them conducting and 
alleviates adsorption of various chemical moieties via π–π 
stacking interaction [7]. A high aspect ratio makes them prone 
to entanglement and bundling. Particularly, carbon nanotubes 
are bundled with strong van der Waals interaction energy of ca. 
500 ev/μm of tube–tube contact [8]. Such high interaction 
energy renders CNT dispersion a challenging task. So, they 
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need to be functionalized or modified to improve their 
dispersion ability via covalent or non-covalent attachment of 
functional groups. The non-covalent method of 
functionalization is preferred over covalent method because the 
pore textural properties of CNTs are not affected. This is 
because the π system of graphene sheets is undisturbed, 
meaning to say that the external surface area of the tubes will 
not be affected [9]. Indeed, non-covalent surfactant 
modification has become a frequently used approach for 
increasing CNT dispersions due to its simple modification 
procedures, involving only ultrasonication and centrifugation 
or filtration, and a capacity for preserving the nanotube 
structures and properties [10-15]. 

A wide variety of surfactants have been investigated to date 
for dispersion of carbon nanotubes, such as sodium 
dodecyl-benzenesulphonate (SDBS) [16], octyl phenol 
ethoxylate (TritonX-100) [17], hexadecyltrimethylam-monium 
bromide (CTAB) [18], and sodium dodecyl sulfate (SDS) [19]. 
However, one usually needs high concentration of surfactants 
to obtain stable CNT dispersions, which is inconvenient for 
further CNT processing into composite materials. The 
introduction of suspensions containing high concentration of 
surfactants inside the resin/polymer matrices increases the 
viscosity drastically. This results in a higher viscosity profile, 
so for further applications like composite processing, the whole 
process needs to be optimized. 

In this study, a surfactant SDBS was used to modify 
MWCNTs and increase their dispersity in the aqueous phase. 
Besides, the antibacterial activity of SDBS-treated MWCNTs 
was also reported. Streptococcus mutans (S. mutans) was used 
as the testing microorganism. Their antibacterial activity was 
investigated by determining the optical density (OD) growth 
curves. The mechanism for the bacterial inactivation of 
SDBS-modified MWCNTs was discussed. 

II.  MATERIALS AND METHODS 
A. Purification of MWCNTs 
MWCNTs were purchased from CNT CO. Ltd. (Korea) with 

average of 15nm; they synthesized using the chemical vapor 
deposition technique. Purification method was as follows. 
100mg of as-pure MWCNTs were heated in air at 450°C for 
90min. The heating MWCNTs were then introduced into a 
flask containing 6M HCl to remove the metal catalyst (Fe, Mo 
and Cr). Afterwards, the acid solution was filtered through a 
membrane filter and the filtered cake was transferred to a flask 
with 3M NaOH and heated under reflux at 100°C for at least 
12h to remove the aluminium oxides. The resulting suspension 
was filtered and the filtered cake was washed with distilled 
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IV. CONCLUSION 
The dispersion ability of surfactant-treated MWCNTs and its 

antibacterial activity to S. mutans were investigated. Both the 
UV–vis absorption and TEM images suggest that the surfactant 
treated have an ability to disperse MWCNTs in the aqueous 
phase. The OD growth curves confirmed that the surfactant- 
treated MWCNTs showed high antibacterial activity. 
Moreover, the SEM images also showed the well interactions 
between the bacterial cells and surfactant- treated MWCNTs. 
The binding of surfactant molecules to MWCNTs increases its 
dispersing ability in aqueous solution.  Well dispersed CNT 
increased the antibacterial activity. 
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