
CHAPTER V 
CONCLUSIONS

5.1 Conclusions

In  th is  w o rk , th e  e lec tro sp in n in g  te c h n iq u e  w a s  u sed  to  p ro d u c e  P S  fibers. 
T h e  e ffe c ts  o f  p ro c e ss  c o n d itio n s  an d  so lv e n t sy s tem  o n  m o rp h o lo g ic a l ap p ea ran ce  o f  
su b m ic ro n  P S  fib e rs  w e re  th o ro u g h ly  in v es tig a ted . P S  so lu tio n s  w e re  p rep ared  in  
b o th  s in g le  so lv e n t sy s tem s an d  m ix ed  so lv e n t sy s tem s. T h e  f ib e r  d ia m e te r  and  
m o rp h o lo g ic a l a p p e a ra n c e  ap p e a r to  d ep en d  n o t o n ly  o n  so lu tio n  p a ra m e te rs  such  as 
v isc o s ity , co n d u c tiv ity , an d  su rface  ten s io n , b u t a lso  o n  p ro p e rtie s  o f  s o lv e n t th rough  
its  im p a c t o n  th e  fina l fib e rs . T h e  e le c tro sp in n a b ility  o f  th e  so lu tio n s  w a s  found  to  
in c re a se  w ith  h ig h  b o ilin g  p o in t, h ig h  d ip o le  m o m e n t, h ig h  d ie le c tr ic  co n s tan t, h ig h  
d iffe re n ce  in  th e  so lu b ility  p a ram e te r, an d  h ig h  v isc o s ity . F u rth e rm o re , P S  fiber is 
in f lu e n c e d  s tro n g ly  b y  p ro cess  co n d itio n s  su ch  as  a p p lie d  v o lta g e , co llec tio n  
d is ta n c e , an d  e m ittin g  e lec tro d e  p o la rity , th e  ch a rg e  d e n s ity  o f  th e  so lu tio n  (by  sa lt 
a d d itio n )  an d  th e  p ro p e rtie s  o f  th e  so lu tio n  su c h  as  c o n c e n tra tio n , v iscosity , 
c o n d u c tiv ity , an d  su rfa c e  ten sio n . T h ere  w as an  in c rea se  in  a v e ra g e  f ib e r  d iam eter 
w ith  in c re a s in g  a p p lie d  v o ltag e  and  d e c re a s in g  c o lle c tio n  d is tan ce . W ith  increasing  
c o n c e n tra tio n  o f  P S  so lu tio n , th e  m o rp h o lo g y  ch a n g e d  fro m  b e a d e d  f ib e r  to  un iform  
f ib e r  s tru c tu re . F o r  m ix e d  so lv en t sy s tem s, th e  av e ra g e  f ib e r  d ia m e te rs  o f  the  as- 
sp u n  fib e rs  w e re  fo u n d  to  d ec rea se  w ith  in c re a s in g  c o n te n t o f  th e  se c o n d  so lven t. A t 
h ig h  c o m p o s itio n a l ra tio s  (i.e . g rea te r th a n  5 0 %  (v /v ))  an d  h ig h  c o n c e n tra tio n  (i.e. 
3 0 %  (w /v )), f ib e r  o f  ro u g h  su rface  an d  fu sed  f ib e rs  w e re  o b se rv ed .

5.2 Recommendations

T h e  e ffe c t o f  p ro c e ss  c o n d itio n  an d  so lv e n t sy s te m  fo r e le c tro sp in n in g  o f  
p o ly s ty re n e  so lu tio n s  o n  d ia m e te r  an d  m o rp h o lo g ic a l a p p e a ra n ce  o f  th e  a s -sp u n  fiber 
h a v e  b e e n  in v e s tig a te d  in  th is  w ork . T h e  e ffe c t o f  a m b ie n c e  co n d itio n s  (tem p era tu re , 
p re ssu re , an d  h u m id ity )  o n  d iam e te rs  an d  m o rp h o lo g ic a l a p p e a ra n ce  o f  ob ta ined  
fib e rs  a re  in te re s tin g  fo r fu rth e r in v e s tig a tio n  to  p ro v id e  c la r if ic a tio n  an d  m ore
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understanding o f  the electrospinning process. D ue to the influence o f  ambience 
conditions on je t form ation, diam eter and m orphological appearance by evaporation 
rate o f  solvent and therm al properties o f  the polym er used. It w ould  also be 
interesting  to look at the diam eter, m orphological appearance o f  fibers, crystalline 
structure o f  the fiber, and m echanical p roperty  o f  fiber o f  polystyrene fibers when 
spun near the glass transition  tem perature o f  the polym er.

In th is w ork, it m ust be noted that electrosp inning  setup used a single 
syringe. This lim its production  o f  th ick  fiber m at w ith in  short spinning time. In 
order to transfer this m aterial to industrial applications, m ass production 
electrospinning set-up has to be adopted. T herefore, a m ulti-syringes electrospinning 
set-up m ay be used to achieve large quantity  o f  fibers w ith in  short spinning time. 
U sing this set-up, the je t form ation, diam eter, m orphological appearance, and 
arrangem ent o f  syringes are needed to be studied.
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