
CHAPTER I 
INTRODUCTION

The d iscovery  o f  carbon nanotubes (C N T s) has inspired m any researchers to 
innovate advanced m aterials for n ew  applications sin ce C N T s exh ib it outstanding  
m echanical, electrical, and thermal characteristics. H ow ever, C N T s usually  
agglom erate due to strong van der W aals force, surface area, and hydrophobic 
interactions; these entanglem ents are able to cause m any d efects  in com posite  
m aterials. On the other hand, C N T s suspension  is a sign ifican t factor to im prove the 
properties o f  the original m edium .

To disperse C N T s, a number o f  m ethods are suggested . S o m e are based on  
covalen t m od ification  o f  the tubes, w h ich  inevitably  lead s to undesired deterioration  
o f  the C N T  properties. A lternatively, n on -covalen t m od ifica tion  through am phiphilic  
se lf-a ssem b ly  can be used  to stabilize the dispersion  o f  C N T s in aq u eou s solution, by  
the electrostatic repulsion or steric hindrance o f  the m ice lle s  form ed around them , 
w ithout changing their chem ical and electrical property. W hile, surfactants are 
em p loyed  in C N T  dispersions, surfactant m olecu les w ork  by adsorption at the sold- 
liquid  interface and self-accum ulation  into supram olecular structures. Therefore, the  
C N T s structures are m aintained after the m odification .

The purposes o f  th is work are to study the adsorption o f  surfactants on  
M W C N T s and to investigate m ulti-w alled  carbon nanotubes (M W C N T s) dispersion  
b y using  surfactants solution. Sodium  d odecyl b en zen esu lfon ate  (S D B S ), 
cetylpyrid in ium  chloride (C PC ) and p o lyoxyeth y len e  octy l phenyl ether (O P(EO )io) 
are used as an ionic, cation ic  and n on-ion ic surfactants, resp ectively . T he im pact o f  
surfactant concentration and the m olecular structure o f  surfactants o n  the M W C N T s  
in  so lu tion  are a lso  investigated.
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