2548
ISBN 974-17-5093-5

3:2220) 44



EFFECTS OF TYPES OF ANIONS AND COSURFACTANTS ON ZnS
NANOPARTICLES SYNTHESIS IN MICROEMULSION

Mr. Amornsak Chanagul

A Thesis Submitted in partial Fulfillment of the Requirements
for the Degree of Master of Engineering Program in Chemical Engineering
Department of Chemical Engineering
Faculty of Engineering
Chulalongkom University
Academic Year 2005
ISBN 974-17-5093-5



Thesis Title EFFECTS OF TYPES OF ANIONS AND
COSURFACTANTS ON ZnS NANOPARTICLE
SYNTHESIS IN MICROEMULSION

By Mr. Amornsak - Chanagul

Field of study Chemical Engineering

Thesis Advisor Associate Professor Tawatchai Charinpanitkul, D.Eng.
Thesis Co-advisor Professor Wiwut Tanthapanichakoon, Ph.D.

Accepted by the Faculty of Engineering, Chulalongkom University in Partial Fulfillment
of the Requirements for the Master’s Degree

LATICT LN B, Dean of the Faculty of Engineering
(Professor Direk Lavansiri, Ph.D.)
THESIS COMMITTEE (» » |

(Associate Professor Suttichai Assabumrungrat, Ph.D.)
\V’\f«Thesm Advisor
(Associate Professor Tawatchai Charinpanitkul, D.Eng.)

74 @\zwﬂ&‘* *Thesis Co-advisor
(Professor Wiwut Tanthapanichakoon, Ph.D.)

‘Member
(Assistant Professor Seeroong Prichanont, Ph.D.)

v A(;A...“‘YTX_"TYT?TTVM ember
(Varong Pavdfajarn, Ph.D)



(EFFECTS OF TYPES OF ANIONS
AND COSURFACTANTS ~ ON  ZnS  NANOPARTICLE ~ SYNTHESIS IN
MICROEMULSION), . L ,
, ISBN:974-17-5093-5

-V




##4670594621 :MAJOR CHEMICAL ENGINEERING

KEY WORD: ZnSIMICROEMULSION/NANOPARTICLE
AMORNSAK CHANAGUL: EFFECTS OF TYPES OF ANIONS AND
COSURFACTANTS  ON  ZnS  NANOPARTICLE ~ SYNTHESIS IN
MICROEMULSION, THESIS ADVISOR: ASSOC. PROF. TAWATCHAI
CHARINPANITKUL, D.Eng., THESIS CO-ADVISOR: PROF. WIWUT
TANTHAPANICHAKOQON, Ph.D., ISBN: 974-17-5093-5

Now, much attention has been paid to synthesis of group II-VI semiconductor
materials due to their excellent properties in catalysis, optical and magnetic functionality,
and so on. There are many methodologies available for synthesizing ZnS nanocrystals,
however, water-in-oil (w/0) microemulsions technique is one of the most recognized one
due to its several advantages, for instance, soft chemistry, demanding no extreme
pressure or temperature control, easy to handle, and requiring no special or expensive
equipment.

In this research, the effects of types of cosurfactants, the molar ratio of water to
surfactant, reactant, types of anions and temperature are investigated. From the
experimental results, it could be clearly shown that the size and the morphology of the
ZnS nanoparticles are dependent upon these parameters. With relatively high reactant
concentration and w0, some certain amount of ZnS nanorod and nanotubes could be
successfully synthesized. Moreover, microemulsion with larger molecule of cosurfactant
could provide higher possibility to synthesize these morphologies of the nanoparticles.

When adding anions such as cr or Br' into the microemulsion, the higher population
of ZnS nanorods and nanoneedles were obtained, especially when employing n-butanol
as a cosurfactant. Moreover, the reaction temperature can greatly effect on the
morphology and size of the resulting nanoparticles. The interesting morphologies of ZnS
nanoparticles were obtained such as nanotubes and nanowires with very small diameter.
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