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! Consultancy	
  services	
  on	
  tex3le	
  technologies,	
  from	
  raw	
  materials	
  to	
  final	
  products	
  

! Modifica3on	
  of	
  materials,	
  surface	
  func3onalisa3on,	
  development	
  of	
  novel	
  chemical	
  
processes	
  

! R&D	
  on	
  treatment	
  and	
  reuse	
  of	
  industrial	
  wastewaters	
  

! Design	
  of	
  mechanical	
  devices	
  and	
  machinery	
  development	
  

! R&D	
  on	
  process	
  automa3on	
  and	
  control	
  systems	
  

! Laboratory	
  tests	
  on	
  fibres,	
  yarns	
  and	
  fabrics 	
  	
  

! Experimental	
  tes3ng	
  of	
  tex3le	
  machines	
  and	
  processes	
  

Main	
  facts	
  



Introduc3on	
  
When	
  the	
  diameter	
  of	
  the	
  polymer	
  fiber	
  is	
  reduced	
  from	
  micron	
  to	
  
nanometer	
  level	
  it	
  has	
  the	
  appearance	
  of	
  different	
  characteris3cs	
  	
  

! High	
  Porosity	
  

! High	
  surface/volume	
  ra3o	
  (ra3o	
  rise	
  by	
  a	
  factor	
  of	
  103	
  compare	
  to	
  
micro	
  fiber	
  

! Wide	
  range	
  of	
  polymers	
  capable	
  of	
  spinning	
  

! Different	
  addi3ves	
  can	
  be	
  embedded	
  

! Good	
  breathability	
  

! Small	
  and	
  uniform	
  pore	
  size	
  

! Nearly	
  impercep3ble	
  amount	
  of	
  mass	
  added	
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Introduc3on	
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Advantage	
   Limita6ons	
  

High	
  filtra3on	
  efficiency	
   Necessity	
  to	
  provide	
  appropriate	
  
mechanical	
  proper3es	
  

Low	
  pressure	
  drop	
   Adhesion	
  of	
  the	
  nanofibrer	
  layer	
  

Nanofibers	
  for	
  filtra6on	
  applica6ons	
  



Introduc3on	
  

Nanofibers	
  for	
  filtra6on	
  applica6ons	
  

Interna3onal	
  filtra3on	
  News,	
  2013	
  

67.6%	
  

6.7%	
  

18.6%	
  

2.7%	
   4.4%	
  

Polyester	
   Aramid	
   Glass	
  fibres	
   Polyphenylene	
  sulfide	
   Other	
  

740,000	
  tons	
  



Materials	
  and	
  Methods	
  

A	
   thermoplas1c	
  polyurethane	
  has	
  been	
  used	
  and	
  combined	
  with	
  polyesters	
   since	
   it	
  
can	
  assure	
  proper	
  sealant	
  proper3es	
  according	
  to	
  its	
  Glass	
  Transi3on	
  Temperature	
  	
  



Process	
  and	
  System	
  Parameters	
  

Op3misa3on	
  of	
  the	
  solu3on	
  viscosity	
  	
   Op3misa3on	
  of	
  the	
  electrical	
  field	
  



Results	
  

!

PET	
  nanofibres	
   PET:PU	
  1:1	
  nanofibres	
   PU	
  nanofibres	
  

348	
  nm	
  

553	
  nm	
  

620	
  nm	
  



Results	
  

!
At	
  hgher	
  viscosity,	
  a	
  larger	
  electrical	
  field	
  	
  strengh	
  is	
  required	
  



Results	
  

! !

PU	
  nanofibres	
   PU	
  nanofibres	
  heated	
  @	
  150°C	
  for	
  5	
  minutes	
  

!   Point	
  bonded	
  structure	
  is	
  generated	
  by	
  PU	
  mel3ng	
  
! Increase	
  of	
  the	
  fiber	
  diameters	
  up	
  to	
  800	
  nm	
  
! Decrease	
  of	
  the	
  superficial	
  area	
  



Results	
  
Peel	
  test	
  similar	
  to	
  the	
  ISO	
  10373	
  	
  

!



Conclusions	
  

! The	
  addi3on	
  of	
  the	
  PU	
  sealant	
  is	
  significantly	
  improving	
  the	
  adhesion	
  of	
  the	
  
nanofibres	
  onto	
  the	
  support	
  

! Homogeneous	
  nanolayer	
  can	
  be	
  produced	
  by	
  increasing	
  the	
  electrical	
  field	
  
when	
  PU	
  is	
  added	
  to	
  the	
  electrospinning	
  solu3on	
  

! By	
  increasing	
  the	
  amount	
  of	
  sealant	
  an	
  increase	
  in	
  the	
  fiber	
  diameters	
  is	
  
recorded	
  

! The	
  improvement	
  of	
  the	
  adhesion	
  is	
  allowing	
  to	
  spread	
  out	
  the	
  applica3on	
  
of	
  nanofibres	
  in	
  filtra3on.	
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