
EFFECT OF SURFACTANT ADSORPTION ON 
MULTI-WALLED CARBON NANOTUBE DISPERSION

Wipawan Mattavakul

A Thesis Submitted in Partial Fulfilment of the Requirements 
for the Degree of Master of Science 

The Petroleum and Petrochemical College, Chulalongkom University 
in Academic Partnership with 

The University of Michigan, The University of Oklahoma,
Case Western Reserve University, and Institut Français du Pétrole

2012

5 5 1 7 6 7



Thesis Title: Effect of Surfactant Adsorption on Multi-walled Carbon 
Nanotubes Dispersion 

By: Wipawan Mattavakul
Program: Petrochemical Technology
Thesis Advisors: Asst. Prof. Boonyarach Kitiyanan

Accepted by The Petroleum and Petrochemical College, Chulalongkom 
University, in partial fulfilment of the requirements for the Degree of Master of 
Science.

Thesis Committee:

(Asst. Prof. Boonyarach Kitiyanan)

(Prof. Sumaeth Chavadej)

( Dr. Sarawut Phupaichitkun)



Ill

ABSTRACT

5371037063: Petrochemical Technology Program
Wipawan Mattavakul: Effect of Surfactant Adsorption on Multi- 
walled Carbon Nanotubes Dispersion.
Thesis Advisor: Asst. Prof. Boonyarach Kitiyanan 55 pp.
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Carbon nanotubes (CNTs) have attracted particular concern of researchers 
throughout the world due to their exceptional electronic, thermal, optical and 
mechanical properties for many applications. To obtain advantages of these 
properties, CNTs should have a high degree of individualization as well as 
homogeneous distribution. However, CNTs normally form agglomerates and 
inhomogeneous dispersion because of strong van de Waals interactions. One of the 
approaches to disperse them is non-covalent modification by using surfactant 
adsorption. The purpose of this work was to relate the adsorption behaviour of 
surfactants on multi-walled carbon nanotubes (MWCNTs) and activated carbons, and 
MWCNTs dispersion. The effect of surfactant concentration and the molecular 
structure of surfactants on the carbonaceous adsorbent in solution were investigated. 
In this study, sodium dodecyl benzene sulfonate (SDBS), cetylpyridinium chloride 
(CPC) and polyoxyethylene octyl phenyl ether (OP(EO)io) were used as anionic, 
cationic and non-ionic surfactants, respectively. The adsorbed amount of surfactants 
on MWCNTs and activated carbon showed an order of SDBS > OP(EO)io > CPC 
and CPC > SDBS > OP(EO)[0, respectively, as results from the different head group, 
tail length and charge. Moreover, the different dispersions of MWCNTs at various 
concentrations were also affected by the charge and alkyl chain length of surfactant.
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ค า ร ์บ อ น น า โ น ท ิว บ ํไ ด ้ร ับ ค ว า ม ส น ใ จ ข อ ง น ัก ว ิจ ัย ท ั่ว โ ล ก  อ ัน เน ื่อ ง จ า ก ค ุณ ส ม บ ัต ิท ี่ด ีเย ี่ย ม  
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ส า ร ล ด แ ร ง ต ึง ผ ิว
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