
CHAPTER I 
INTRODUCTION

E lectrosp inning is a process by w hich polym er nanofibers (w ith  
diam eter low er than thousand nanom eters and lengths up to k ilom eters) can be 
produced from an electrosta tica lly  driven je t. V arious polym ers have been  
su ccessfu lly  electrospun into ultrafine fibers in recent years, m ostly  from  
polym er so lu tion s or m elts. W hen diam eters o f  polym er fiber m aterials are 
shrunk from m icrom eter to nanom eters, there appear several interesting  
characteristics such as very large surface area to vo lum e ratio (th is ratio for a 
nanofiber can be as large as 103 tim es o f  that o f  a m icrofiber), flex ib ility  in 
surface fu n ction alities, and superiority in m echanical perform ance. S ign ifican t 
progress has been m ade in this area in the past few  years and this tech n o logy  
has been exp lo ited  in a w ide range o f  applications.

E lectrosp inning is a unique process that u ses an e lectrica l fie ld  to 
create an e lectrica lly  charged je t o f  polym er solution  or m elt, w hich dries or 
so lid if ie s  to leave a polym er fiber. The properties o f  fiber obtained from this 
p rocess depend on tw o types o f  parameter, the first is system  parameters 
including m olecular w eight, m oleculaar w eight distribution, architecture o f  the 
polym er e .g . branched or linear chain and solution  properties (v isco sity , 
con d u ctiv ity  and surface tension). The second one is processin g  parameters 
includin g e lectrica l field  strength, flow  rate, so lution  concentration, d istance  
betw een  the capillary and the co llector, and am bient param eters (tem perature, 
hum idity and air v e lo c ity  in the cham ber).

Som e advantages o f  e lectrosp in in g  process are sim ple equipm ent, 
requiring a short tim e, cost the e ffec tiv e  process and producing a very high  
orientation fiber with very sm all pore sizes. Thus, the obtained nanofibers w ill 
not on ly  be useful in filters, but a lso  as supports for cata lysts in high  
tem perature reactions, in com p osites to im prove m echanical properties, or for 
therm al m anagem ent in sem iconductor d ev ices.

Therefore, the electrosp in in g  process has regained more attention  
probably due in part to a surging interest in n anotechnology , as ultrafine fibers
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or fibrous structures o f  various polym ers with diam eters dow n to subm icrons  
or nanom eters can be ea sily  fabricated with this process.

Up to date, it is generally  b elieved  that nearly one hundred different 
polym ers, m ostly  d isso lved  in so lven ts yet som e heated into m elts, have been  
su ccessfu lly  spun into ultrafine fibers using this technique. Strangely enough, 
although the e lectrosp inn ing  process has show n potential prom ising and has 
ex isted  in the literature for quite several decades, its understanding is still very  
lim ited.

P olystyrene is one o f  m ost useful p lastic. It has high electrica l 
resistance and low  d ielectric  loss. G enerally  a brittle PS can be m ade into a 
certain degree o f  flex ib ility  by fiberization  and polym er fibers have been  
produced by e lectrosp inn ing . B ecause polym ers fiber prepare by th is technique  
w ere able to ach ieve fiber diam eters in the range o f  nanom eter to a few  
m icrom eters.

In this work, attem pt w as m ade to try to understand the fundam entals 
o f  influent o f  so lven t on m orphological appearence o f  the as-spun polystyrene  
fibers. The characteristics o f  the prepared so lu tion s w ere evaluated by a 
surface tension  tester, a v iscom eter, a conductiv ity  m eter and the surface  
m orphology and diam eters o f  the as-spun fiber w ere investigated  by a 
scanning electron m icroscope.
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