
Chemical Barrier Nonwoven
Fabrics Containing Active CarbonFibers

fn Japan, fabr ics contain ing act ive carbon
f ibers f ind use in solvent  recovery systems and
a i r  cond i t i one rs  i n  h i ghe r  p r i ced  au tomo t i ves .
Simi lar  sorbent fabr ics may be used to remove
toxic aerosols and vapors,  which are contaninants
in Laboratory,  industry,  consumer,  and other en-
vironments, and raay take the form of respirators
and sui ts that  can protect  the wearer against
chemicaL carc inogeñs,  poisons,  and i r r i tants.  A
variety of such materials and end items are manu-
factured in several  countr ies f rom act ive carbons
that  are avai lable commercia l ly  in povder,  granu-
I a r ,  and .  f i be r  f o rms .

Fabr ics contain ing act ive carbon f ibers have
the advantage of  being able to be incorporated in-
to text i le systems wi thout  being poisoned by chem-
ical  b inder addi t i .ves.  These i .nherent ly  weak
f ibers may be supported by stronger text i le f ibers
in such a way as to remain completely available
for  sorpt ion,  resul t ing in fabr ics having high
sorpt ion ef f ic iencies and capaci t ies.  The pre-
cursor opt ions avai l -able for  using f ibrous act ive
carbon in text i le st ructures include wovens,  need-
Ied fe l ts ,  yards,  and staple f ibers f rom tow (con-
t inuous f i laments )  .

S tap le  f . i be r  ( sho r t  l eng ths )  i s  po ten t i a l l y
t he  l owes t  cos t  f o rm  o f  f i b rous  ac t i ve  ca rbon  be -
cause i t  is  produced by cut t ing tov that  need not
be highly uni form and f ree f rom breaks.  The sta-
ple f iber may be converted into act ive carbon-
loaded webs by ei ther of  two processes:

1.  suspending the f ibers in a l iquid car-
ry i -ng medium (such as water)  which de-
posi ts them onto a moving forming screen
(we t  l a i d ) ;  and

2. suspending the f ibers in a dry carry ing
mediun (a i r )  pr ior  to web format ion (a i r
la id )  .
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F ram Co rpo ra t i . on ,  C lemson  Un i ve rs i t y ,  and  US
Army Nat ick Research and Development Center have
col laborated on explor ing ai r - la i .d webs contain ing
ac t i ve  ca rbon  f i be r s .  I t  was  t he  ob jec t i ve  o f
th is vork to invest igate the concept of  using fu}-
ly  act ivated f ragi le carbon f ibers to achieve sor-
bent  nonwoven fabr ics wi th text i le- l ike hand and
cor¡ for t  propert ies.  Successful  resul ts were de-
monstrated af ter  Fran and Clemson developed a pro-
pr ietary ¿ir - la id process for  web format ion f rom
such f ibers (US and foreign patents pending).

Di . f ferent  staple f ibers b lended in these fab-
r ics perforrn the basic funct j .ons of  sorpt ion,  car-
ry ing and bonding.  The sorpt ion propert j .eS of
act ive carbon f ibers are typical  of  powdered and
g ranu la r  f o rms .  F i be rs  added  as  ca r r i e r s  ac t  t o
p romo te  t he  t r anspo r t  o f  sho r t e r  o r  l ess  mechan i -
calJ-y resistant  f ibers through a process.  I londing
f ibers are usual ly  low temperature thermoplast ic
mater ia ls that  consol idate a web by bonding at
f iber crossover points when subjected to heat  and
p ressu re .

From in i t ia l  work i t  was determined that  car-
bon f iber tended to powder excessively when air
la id wi th carr ier  and binder f ibers on normal  a i r
lay equipment.  Carbon f iber loss averaged almost
Jo-percent  by weight  as part ic le f ly .  This carbon
dus t  was  a  hea l t h  and  equ ipn ren t  haza rd ,  as  i t
tended to be inhaled into the lungs and to short
e l ec t r i ca l  c i r cu i t r y .  Bu t  when  t he  p rocess  was
modi f i .ed to accomnodate the new carbon f iber pro-
cessing technique,  carbon f iber f ly  was reduced
dranat ical ly  to a l -oss of  f iber below one-percent
by weight .  AIso,  the percentage of  carbon f iber
that  coul-d be loaded into a web and the resul tant
r¡eb uni formity were both great ly  increased. Thi-s
process enabled the text i l -e propert ies of  the car-
bon f iber to be combined ni th those of  support
and bonding f ibers.  The resul tant  webs reta ined
the fu l l  sorpt ion capabi l i t ies of  the act j .ve car-
bon  f i be r .
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