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fntroductlon

Actfi¡ated carbon can be lncorporeted ln varlous
forns lnto permeable rEterlals for uee ln protectlve
clothlng. Carments m,cle of these ruterials are
sorptlve to chemlcal vapors and. aerosols ancl could
be used to prevent contact of chenfcels vlth skin
of personnel ln areas vhere chemlcals are mnufact-
ured or used. Such garrnents r¡oultl thus reduce or
ellmlnate real ancl potentlal hazards to chenleal
plant or laboratory vorkers who rray be exposed to
harmful chemlcals whlch can be absorbed through the
skln. Garments of thls type ere generally more
comfortable than nonperr¡eable protectlve gear be-
cause they are alr end moi.sture permeable.

Sorptlve textlle materlals havlng potentlal
for use ln garments can be r¡acle ln varlous vays.
These lnclude surface coatlngs with ¿ctlvatecl carbon
powder, lnpregnatlon vlth activatett carbon powcler,
ancl carbonlzatlon and actlvation of e sultable ¡arn
or fabrlc precursor.

Surface Coatlngs

Surface coatlngs can be applled by tlustlng the
powder onto a flber, fabrlc, or porous flln but the
anount of actlvatecl carbon cleposlted ln thls nBnner
1s severely limlted by surface area of the ¡Daterlal
ancl lov adherlng forces. Febrlc, of course, holds
n¡ore of the carbon povder than film or flber be-
cauae of partlcle entrapment betueen ffbers or
JÉrns, but lt cloes not a¿Ihere vell. One potentlal
solutlon to thls problem ls to use a sultable b1n-
cler ulth the carbon. Evaluatlon at the tts Army Nat-
ick Research andl Developnpnt Connancl, Natlck, of a
cerbon/bln¿ler nlxture applled to I sollal monof'lla-
nent of nylon has lndLcetetl that conslalerable acl-
alltl.onal research roulcl be requlred to prevent rup-
ture and flaklng of the coatlngs yhen the fllament
bentls, en¿l rubs agalnst another. Similar problens
¡¡ere antlclpeteal ulth fllm antt tbbrlc so thls eethod
nas abandoned 1n favor of other approeches.

Inpregnatlon

Inpregnatlon of varlous n¡aterlels wlth an ac-
ttvate¿I carbon por¡aler slurry contelnlng an acryllc
Iatex bLnder has net nlth more auccess than flLa-
nent coatlng. Treatmente of thls type have been
applled to woven f'abrl.c, non-voven fabrlc ancl foa¡¡.
Each of the6e types of treateal mtertel was preperetl
tton an aqueous slurry of the carbon by rnnerston ol
the ¡naterlal ln the slurry, sgueezlng out the excess
betveen tr¡o rol-ls and ¿lryrng tne product. Sonetimes
more tnan one lm¡[ers¡.on 18 necessary to obtaln a
¿lestreal actd.-on of the slurry. By varylng the anount
of carbon 1n the sl-urry and the number ol. r¡¡¡nerslona
It ls po8slble to obtau ¡naxlmum sorptlvlty conslst-
ent vlth fabr¡.c capaclty. A tlghtry voven t'abrlc
ha8 less capaclty or vold slnce for such a slurry
th8n doeg a Ioosely voven or loosely constructed
non-voven fabrlc. An open cellecl foam hss the
Iargest capecity. Fabrlcs whlch have been investl-

gated at Natlck for such lnpregnatlons are cotton
sateen, relnforced nylon non-woven fabrlc and re-
lnforced polJrurethane foan.

Another useful way to lnpregnate Eterlal ls to
lneorporate the actlr¡ated carbon ponder lnto the
base materlal before the textlle ¡¡Bterial is mde.
Forous filn, poroue sheet, filanent or yarTr contaia-
1ng activatetl carbon ls thus obtalnable. Uslng thl.s
methoil of lnpregnatlon polypropylene fllanent as
veII as Teflon conposlte sheets contalnlng hlgh car-
bon loatllngs have been pnepered by l{etlck anct H. L.
Gore and Assoclates, respectlrrely. The l¿tter u-
terlal ls relatecl to Gore-{lexx fibrlllated or ex-
pended Teflon flln. Actlvatecl carbon has also been
mtxeal wlth vlscose clope anit the nlxture spun and
coagulatecl lnto rpnofllament flbers. As hlgh as B0É
carbon has been lncorporatecl lnto vlscose nonoflle-
nent by thle ¡Dethod. Sorptlvlty of all these u-
terlels varles r¡1th the amor¡nt of carbon yhlch can
be lncorporateal and wlth the anount of pore block-
age. Vlscose JBrn Bnd fabrlc ancl the Teflon porous
sheet naterlal contalnlng activated carbon rere
hlgh1y sorptive vhtle polypropylene fll¿nent vas
less sorptive alue to an lncreased atiffuslon barrler
and eubstantlally less carbon content.

Yet another way of lncorporatlng actlvated
earbon ln ¡naterlals is to lnsert the carbon ln tbe
core of a hollow tube or fllanent. Thle hae been
clone successfully at lÍatlck on an experlnent¿I
scale using polyethylene antl polypropylene and the
resultlng filaments have shonn a d.egree of sorp-
tlvlty fn splte of the filn barrler betveen the
source of vapor ancl the carbon.

Carbonlzatlon and. Actlvatlon

A more allrect nethocl of obtalnlng actlvated
carbon textlle naterlals fs to carbonfze and ac-
tlvate a sultable fabrlc or Jrarn precursor aueh as
vlscose, phenollc, acryl lc, or other naterlal.  Ac-
tlvated earbon fabrlc 1n a plaln reave has been
prepared at Natlck. The Brltlsh ¡¡aterlal By so6
be avallable conmerclally. Actlvated felt vas pre-
pered by Barnebey Cheney and. Cerborund.r¡m. Rovlng
r{86 preperecl by Carborundun. l¡bnofllarent yarn ras,
or ls being, prepared fron vlseose l¡arn by Unlon
Carbltle, lM Conpeny, and Georgla fnstltute of Tech-
nology under contrect rith the tS Arny llatlck RrliD
Co¡rnand. AII of these ¡¡aterials can be mde ylth
hlgh surface 8rea, 1.e., above looG/e and are
hfghly sorptive but thoy clo not have sufflcient
textlle propertles to be used for clothlag by theu-
selves. Thue, they ¡nust be conülned vlth other
textlle ¡uterla1s. For thls purpose, actlr¡atect
carbon yarns have been lncorporatect lnto leltteat
ancl woven fabrlcs and actlr¡atecl carbon fabrlcs have
been atteched. to other fabrics by st l tchlng or '
Ianlnattng. Sone of these composltes vere descrlbed
at the l2th Blennlal Carbon Conference.
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