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IKTRODUCTIOK

A« inoreeslsg number of fabrics contelnlng tro or more

fibers is found on the open msrket todey. The aanufecture

of ppun rayon is largely responsible for tfcis trend es the

staple fiber lends itself to raixture ^ Itfc other fibers,

Flnlsi.ee often conceal the identity of the rlber so thet

infors.&tive labeling is the only means the conauaiers may

have of knov-ing fiber content* Most oonsumers ere

interested Ic knovlng vbet they ere getting?, end if tl:ey

are pailng the price of vool, they vant t^ool.

It is important that the consumer be informed concern-

ing the fiber content of febricf because cf the differences

In usin? end caring; for fabrics laade of mixed fibers. It

is eRf;entiel for some consujaers vho are allerf.ic to certain

fibers to kno^. t^e ooRtent cf the fabrics they buy po es to

avoid those knov?n to glre discoafcrt.

At the prcpent tliae sota« textile fabrics ape being

labeled es to fiber content, use, end oare. The Federal

Trade CoffiQlssion la encouraging the infora&tive labeling

of fcbrics,end nany merchants ere attempting to ^Ire correct

inforroatlon to purchasers . This trend tovard inproveaent

in buyinv conditions v-ili probebly lead to more accurate

labelinr of jslxed fabrics.
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Tb« purpose of tie study ««e to aseerteic tte extent

of labelln;; concerned with fiber Identification, the

percentage composition of certeln nixed ffebrles obteinefl

on the ojjen market, end to compftre tte inforaetlon oonc€-;ru-

ing fabrics jlven the consmaer vith I'eets es determined

by quentitetlTe sDelyses*

Ko study has been found thet ce&lt v^ith tbe detersiic-

etion of fiber content vltfc reserd to edequ&te lebeliR/?.

LegielLtlon fces felled to develop a ••truth in fabrics"

bill, ''eTercl etteaptf? fceve been mede by the ledirel

Trede Coaffilssioc to eld end protect the conBtuser in

purcheeins: textiles. The Cosualsslon ruled In 1930 tJ:at

••the ^ord, wool, shell not be ueed In eny way in the

iftbelin;^, edvertUing or merer endising of fcnlt unden^ear

unless the percentage, by rei?:ht, of wool conteined in the

aieraent is stated** • In 1952 iEbeiin-'; of t.ool end part-vool

blenicets vsith guarenteed mlniflHui vool content Te« estab-

lished as a coaaercial stej-idard {!)• The Federal Trade

CcfflBaission {2) set up rules on October 26, 1937 for rejon

trade practices in \hich provisions ere ^ade for cleer end

proper identlficetion of rayons. Including? those in nixed

febricr, offered the eoneuser. "The rules ere designed to
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fo«t«r end prcssote fair aoajmtltiv* conditlco® aad tb« pro-

taction of the pu^'ctaslr!"^ *-^-''
(? --.•^'tr.ilr -^ nubile it. t"be Inter-

eet of boti^ Industry «nd tbe pubilo'". The K«itioi:ftl Fe5er-

Rtlon of Te'ptll^jt (Sj epprovi? tfcir aecsure r.ra f.iTir ftir-

th«r eoaifttiRory Hentlfioetrlca. Froitror'' !r- trr !.<*i5ntlfl-

cfction of flbern tn tflrr.tlle febrlcs Eei-iss .Ir.avlteti.le.

itlxe^ ft'brlt5« j-erultinf, free n eoabinjitios of f latere

may be ec>.i^re^. 1* 2; -*»•«?»: tte r«iw fibers mcj' b*. >ilr«^. to

form blendr before fiplnslne; f iV:T» jsicy be RiKO<t ?.n tt« form

of i>ly j&*Tir, 0«iCh ply Iseins »e*e '^f » <*4ff«rent fiber; Rnd

yerns of one flbir siay bs iaterlfecad vlth yerns of eaother

fib«r i« weaflnf

.

Flt>er J<Sei^.tl*lctttloii sMiy b« 8ai4« by »««K« of the

miero80Op«, oLesalcr^lt' or ii^'vi^m Ori« aewiiod cea not b* «x-

p«ot«d to 8«rT« 'trltt ocmrlet© suocecR for ell fibers; ?o

ell tfcree metJofr er« URe<5 5nt*'T»c>«i!5f«!abl.y. It ir often

edlTl»eble to confirm »n identiricetloc by other tests

rt-ther tten to rely on e rlnirle dlR,?3iOsii?,

Aocor<Sin-- U: ^^Y-vtbtz {€) ro rinpl* EietfcoC .C* as simple,

reedily d^^rllcetftf uad |!io«islT« ©f 'nlcroreoplc ICentifloE*

tlon. Tte ."nlcropcope le fr«nersliy ase^ to v.'henk fiber l^en^

tity before !?ny 'ii;©slo«i t'sst?- r^ i^«(S» i«oc».u»« salcropcopio

detisnainfftJoas r«r;tiir« lc?:s llm«* Rn4 fcr« score oonci»4i5lve thz^t

ctcjaioal tect«» i. coKperisor. of lor.gitudiaal 8i!<» cro«e-



wicticcel Btountu of tb* unkcowtt fiber *itl-. fa f.«rl«» of

^crjctp any bo se<39 In e-lr, glyo«rli3 or Cftceda bslntsia..

TbtJ optlwia aouatla^^. cs^eiun f^M- i^ .'lb r Is t!be 7.«<21tt?ii

bavins ac Index c-f rofr«eiilor. ilffsrsrl f3*ar tt.tt of the

fiber. Air aotuiit- a-Tts prafai-sbls far .t^.ofr.'Jja.^! ?tir?5c«>

perriiir.er.t; 5ut 'Ijcsrlr. rtcunt^ TU'-t b^;-* 5>ettl*(! if the*' ars

to be pr«rerved»

k'sGj fibers otr b.: l?f:ntlfls^ ^r lor. -ttr?lral n=unt©;

but for Sdertlficstion of f«llk *c' the rsrlDti- rryouf,

cpo»fi-s9Ctl-t;n«I ^iouct.3 fr« n«o«o««?sry» Cros^-ftcctlont- of

flbere ssey be fxt6e eit^.^r by U« TlTlrni-oorfc aetlod or

faf enbeacsln^? in ptirtfi'ln (4). The oork sawthoe 1?< U.e

r«uloker end is ^alte f«il«?f(sotcry for ISentlfiet^tlon

purposes.

Cotton isey be ideBtlfle* lon^ltutflnrOLly by itp rolled

#iipie end the '^vl«tf clon*? tfee lenietn of ttc fiber* 'col

flbftrr- *.re Idtntif Ur;* ,Unji,f,itudlsfelly by the prftpercfl of

•«elef!i« Ce?!te of *;col tf.i fcelr fibarr- aajr be rnnde In

oollfwSioc cr coloroc rinfer-ne'l pollH'i In ar<ie:^ to s^tufiy

tfce aoeie? in ttlxil» j.i Ip t31f.\icul\ to dl¥tlaf<t.i3fc kjo-

hair frc« ^tol fice to the Rjisitl^rH,^ of et:*r»ct<jrl' tlos# ;.o«

oordln;:: to in»a &fer^rn i£) tie ciliiof m^^cs of Iciontlfio&tl(»



is in tfce jspeoln?; endi cfceracterisitles of tli» •«»i««»

htama l« digtlu^iuiafced froa cotton bj the ooe»« ftj^^^&rins

at taterreilr ^bloh ere sMapheslxod by polsrlssd llitl^t,

fllk aatf tfeo rayooff ere retdlli' Hfferertiatee in croe«-

»«ctlca»l fiiOuntE. ' ilJi 1» trien^'^ultr; eupraamcniuft,

roufid; cellulose eeistete, lobcdl; ena Tificose hRs »errRt«a

foXutloQ of cftlliiloce eo«t6t« in eeetoce I0 « 9HI«!I«

of eleailosl i(ier.tif leetlcc coretoaly u^ea bfccauss* cf lt»

rupl^it; end ]>osltlveR»»«» ftp ?> athoprotelc test licd tJr.e

teat t>ltt Kllloc'e r©fcS«at to c: -ulsh fecla»l fUMre

fyttB v*f»t&ible fibers ttr» Ti«ll Kno'tn, es Is tbe ceustle

poi««t te«t for rool, Cfceraicftl tert? for identifioatloa

fcr« used less frecuently ttao aicrosooplc because they

often Iftoit relirbllity*

Dj'ttlu.^ is fl repld s»ti:.;o<? c:' ic!entlfle«tlon ; nd Is

oftec Tftlueble es e eteck en otter acttods* ;;mon|y tfce

dyes osed ere aettylene blue, i^'.Slicn's reticent, Kerzberr^'s

solution, 6oein» f'eooexmlii B end Seoeareiii " • : Gocai^jin ;.

fee« eppesred for i<Sentlf le? tlon purposes vltMn tLe last

yeer and dyes esoh of tfce ysrlous fiber* t d iff* rent

color. TLl'- '. :« 1'^ recoj^-^-ended for c^uioii: IdentifiOEtioa

of ttc rayoxtp since It colors? rite&m, i>urple; oupreeaaociua,

red; ead eellulore &cet&t<^ bright yello«»*



The three fundemental ways of determining the fiber

content cu.ntitetlTely ere oechenicel, microscopic end

chemioel methods. va>en tuo different single yerne are

interlaced or two yarna of different eppeerance ere twisted

togetler before ^eaTin^t, the peroentare composition cen

usuelly he deteraine<i mechanically. For those fahrioe

In vhlch the rar fibers ©re mixed before ppinniB*? or the

plya ere not readily dlstLns^ulshable from each otfcer, the

Quantitetive rnelyses oast be either miorosc pic or

chemical, fch^^rz (4) stated that the analyeis of textile

fabrics v<ith absolute certainty la a ~oal not yet achieved.

Ko one method ean be expected to serve n.lth CCTiflete euccess

for all fibera; so each sjettod must be ^Iven due consider-

ation.

Vhile the identification of fibere Is easily accom-

plished by the U!-e of the microscope, the quantitative

deteraineticn is dir icult. There has been coaptratively

little vork done on quantitative rilcroscopic analysis.

According to fchvarz (1) thir .?ive8 a volumetric rather

then £ /ravinetrie enalyais. Until better date are

determined on the specific gravity of fibera, there vlll be

dlf Ciculty in relating the findings from the laicrosoople

analyses, vhicb ere volumetric, to the ordinary chcmicel

e&slyeea, vhich are gravimetric.



Bceeui'C of the cloche siniltrlty in the chemical

ooopoeition of sorse fiber.", they cen not be analyzed

chenically. Blende of cotton and linen, riscose end linen,

wool end rabait hair or .-nohrlr tnd «ool are difficult or

iBspoasible to separate cuentitat'.vely by chemicfii r es^rp,

Kicrcscopic analysis Iss the only method applicable in such

eases.

Herzog (6) has storn tliat the pcreenttge of fiber

presrent in e mixture ajey be found by the formula:

per cent of fiber A ae ^ "a

Oa "a ^b ^b

i»li€n £, is tie number of fibers end £ ia the v-ei,i;bt of each

fiber per unit length. fJcinkle (7) and Ton Bergen (5)

have done analyses of v^ool end x&ohair by counting the

Bttsber of each kind of fiber in a croes-sectlcn of yarn.

Eklafele^ (7) in his ^iorU on animal fibers which are nearly

round in cross*section ?nd of approximately the sum

denaity, has exprttsecd the percentage by the equation:

100 c^ d^
per cent of fiber A ss g—2-—S—

^e. <1 a •• Ob d*^i,

vimi d, is the ©veraRe diameter of the fibers end n is the

Buaber of fibers.

Chaaot cad IrTtson (8) give certt^in points ^hicb ami

be conaidered in order that the aicrosoopic analyais be



eufficietitly ticcurste. First, tte coapocents of the mix-

ture atuet differ enough in epi-eeracce to permit easy

recognition, fecocd, tfce aejaple isuet represent the

«eterlf<l to be enelyzed iind amst be suet thet setisf'^ctory

eteeko aukf be obtained from duplleste determinetions end

from saapleF of knomi coapoEition.

Aecordlnc to rchrmrz (9) if en avere^e of eevtrel

' determinations is teken la qusntitetlTs asicrosecpic

enelysis the results ere often more eccurete t^ea tbe

reeultst of cber.ieel fccelyeis. Cteaicr^i determinetione

that depend upon tbe eetion of 8 selective aolvent on a

fiber mixture may be inaccurate because of pertiel solution

of the fiber vshich it in desired to retain, Another

consideration is thet of the Teryiag density of the

different fibf-rs. Rayon hea a much higher density then

silk; therefore, a fifty-fifty ^ern by ^.-ei/^ht «?ill

aotUElly have a greater voluae or number of eilk filaiaents.

The physical proper tie* of tl-e fabric depend more upon

the nombv^r of fibers pr^-rent or the relative fnount of

•l^ttc occupied by each then upon their veifiht. Therefore

oluaetrie analysis ie as important as greylflietric slthourii

less oooaiOBl; used.

Before proce^dln ' with ectuel chemical analyses all

non-fibrous natural constituents of the fiber and any



substeneee tdced by the Eionufaoturer Eioulcl. be reaoved,

fetarct,, cLine clBy, suEi.>e, v-Exes .* Md non->drylne oils say

be reaored by cerbon tetracLlorice extraction en<3

laaersion in u gterd. - nd proueiii-soluuilisiafe* er-ent

feccor^in- to Coiiaaittee i^-15 (10) • Tl.6 &u:iurs cu act

Clair: complete reiuovtl of eli yoseible rubstences rince

tte aelusterttd reyons snd meay of the nc^er tre- tmcnts

pr«e«at special probleas. Jvlatthevs (11) proposes boiling

tt« j-ern in a fiilute eolutior, of hycrocl loric ecia end then

in sodiuii earbonete for t>:e cztrt'Ctioii of coiorlng aetter

fend eizing. Krels and M^rlcert (12) eugf?«st elternete

treataent tlth etter, alcohol, enayoes, dilute acifis,

dilute aaaaonifc, benzol end c&rbon disulfide aocordic^ to

tlie n&ture of tbe non-fibroui? natter preEent*

Ib cfcealcal analysis the fire fibers coraxnonly con-

si(8«red €V» v,ool, cotton, eilK, ceilulore acetate end

regenerated rayon. The taetfcod ooet frecjuently sugj?;ested

for the reaoTel cf the ceilulore ecetete is Rol\ition in

ecetoae» '^"loce ttis nctLod is eccurate &s well ag sisple,

otBer sethodE ere seldom f!ur:^'7,ested. Cryer (13) proposes

tfce u«e of acetic acid cs k solrent, but ecoordlc<; to

Sdgar aod others (14), ttis aetbod is liable to a bigh

percentage cf error as 1» the une of Bneline*

Aocordin * to Coaalttce I.-13 (10) silk aay be reaoTefl
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trtm cojablcfctione vltL r«?i4-corat«ifi ra^^on, v^ool cr cotton

by solutloa la c&lclujs ttiocyur^c; ts af c 5»finita ciioclfle

6r«Tit;f ^Ittout affect .la,5 tb« other flbsfs» Lo-ss^s

rtaifeat Is 9ai!*g«st«d by Ksrafelc (16) s.s e slik aolTent

sl50"6irj'.f little action on rcoi, cotton, cr Tiseo«9« TJ^lt

aetfcoa Is also recofiLucndad by lt5ttt.«i««? {life but acocrdln«

to ?jrota»a (16) It l; llsblo to e Isl'jb p«rc«nt«g« of «rror

d^e to the aolatioc of »0£m of tke rfiyoa* 3«ald«» tte

flwttovts alreadj soiitioofta, silk jssfty b« s^parctad froa

cotton \f^ solatloa In sodlua bySroxifie cr eisesonlsoal

alcitcl by<iroxld« knows, ss Riofc&rdsoa's roagont. Tfcc cotton

DNiy %« r«i30vsd frtMS » slllE &M cotton silxturis by ooncentret-

•4 sulfuric «ol£* ixF. <s»nd rtool ssay be sapar&ted oy tim

•«l«otlT« {solvent action of L«nmi'« x«^^Aat« Elo&«j>d«on*8

r*iS«nt, celoi'ira thioo^reneto, dilute sulfuric aeld or tot

byarootloric eold. Brey (17} f;.l :'.*:.' f L ,c.- cc-.z

eorroctlan to tli© latter .-aetLod for pftrtlal t?oiutloa of

tt« T.ool. Hstthcv-'s (11) iBolufi«« b«8ic zir^o chloria* at

ft ellk soIvi.--t f-lvlE>j & Z p«r cent correction Tor v.'Ool#

iissonl&c&l coppt^r oxldo Is Migii^eted ae t. selective

oolvert for ^llJc Bnd vool by sorac etittors; but aecordlne

to liftttteua (11) thl^ ::tetlod is not to be reooaanwded

beceup* It it «ipt to be <'eiet4;rlou8 to the *^ool«

If rer.enerftted rftvon is prerent in c Bixtore Ttltb



eotton or vool. It mey be rensoTea by cclutioo in eelcl^Jta

tfciocysnftte of specif io graTity 1.36 accordin,' to

Committer D-IS (10). Trotisac (IS) cleiss this reettoS la

liable to a £ to 4 per cerit <5rrtr Sue to the lose of wool

and cotton. He olalas tli«r« is ao accurate sethod of

aaparatin.^ regeneretea rayon &rA cotton. It Is alvays

best to get the peroentsge of the fiber of greater amount

directly, and the one of lerser anount Indirectly. In a

aixture containing laor© rayon tLan vool, tte vrool aay be

disaolved in ». 5 per cent solution of potasi.'iua bydro-slda

leevln ' the reyon Intact.

T^ool end cotton are the tuo regaining fibers to ba

considered. The usual oiathodi has been tre&tnent of tba

Mixture vlth hot sodiun or potassium hydroxide to reriova

tha vool. The residue of eotton i- velghad end a 3 to

5 per cent correction factor is applied to the cotton,

liatthews (11) clalffia that potassium hydroxide is less harm-

ful to the cotton tVen eodium hydroxide. Thle aettod is

speedy snd slaple hut It has eoae drawbacks. ' ool, usu&lly

the more v&lueble fcnd inportant component of the afaterial,

should be detersiinee directly rather than by difference.

Another disssdvantsge is that a variable tnd &om»iiat

uncertain correction factor laui t b© applied to the vetght

of cotton. The laoft ^auocessful oetLod accordint^ to Ryberg

(18) is the treatment of the aanple \*ixh dilute hydrcchlorlo
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seid follorsd by trestaent rith coccentreteG &eld» The

Initial tres-tsicrit "itt dilute &oi;J causes partial tydrolysie

of tho eellulope ?n5 causes the fiber to 'be 3sore ausacptlbl*

to attf.oic ty strong acid. Ctitai ikStLods ars solution of

tbe oottoa in saoderately concentrated suirario acid,

oarbonizatlon of cotton '^Ith alurainxja cbloride, and

estimation of the v^ool ty detorciination of the nitro*5«»

content accord in.^ to th« KJeidabl netfcod. TLe letter

a«thod i3 icpreetioel Ijeoause it is tioe consttadog and th*

results are •ve.riable.

It Is iraposaible to reperata bldftehed linen fron cotton

oLealcally becaa c the cellulo q of the tvo fibers is

identical In c'c«aical reection. Id all oti-er cosibinetione

linen aey be treetod In tb« ease aannar es cotton due to

tiiair sinil&rity,

Eaterisle ««ra puretas«<l tram, depertiaent stores in

totns end cities of vfcrious eiaas. An attaajpt -vma nade

to select ee v^ide & rericty as possible consietin- of

Tarious fiber ccab lrfe.t lone. TLe fiber content of tie

fabrioe ras dcterai&ad by one of three aetLocs before it

nvae subjected to quac^lttxtire (tnalyeis. Tie noct fe&^ibla

appropriate raetl-od of qugntitetive analysis 1^elC cl.osen

for eaot fiber eoatbinetion.



Saterlals

Jorty-tivo mixed fabrics v«r« i.>ure?:&»«d frc«3 11 5epart-

»ent atorec IccfetcJ ir. Ilansis, Msf^curi, Illincle, ant

Wisconsin. All lnfcr:Bfitlon ooaeernlnj?; th^ fiber content

of eaoh fabric, t^Licl- coAld b© obtained eitlicr froa a label

or th« aaleapersoa, waa recorded.

Identification

The fiber content of raoafc fabrics vrae a«oertaixied

laicrosocpiceily bv coaperin^, longltuJinal end croaa-aeetion-

aX Jtaants with knovn aouats. Mounts of varp end filling

fibers vero aade in ^iicsrln, Cro?s--seotlonG were prepared

by the Ylvianl-cork satiod. .. netiag .'aacblne needle waa

threaded "e/ith dsntti flosp r.d puffJed tr.rouf'h e cork. The

bundle or fiber;? >f e placed in tie loop oede by the float

&z6 pulled into the cork by reaoTal of tiie needle. After

a drop of collodion had been epplled to the end of the

cork to hold tho fibers in place, crosR-r>eotlonr ^ ere cut

ac thinly es poaaible vith a razor blade gnd aoxuited in

glycerin, ui-rk y;.rne were mixed v-ith vhite viscose ray<»

in order to .^ire the crosa-soction ffoiae degree of tranapa*

rency. The mounts vera studied under «agalf ieation vith

a 4 BSBi« objective end u lOx oculer. Cants of vool, elpaoa

end aohelr fibera were Q«d« in collodion or colored finder-
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BftU polleb*

Tte lEicroscopio idcntlf Icr.ticn of ell acctete rejrons

v«B cLecked otcjEically by solution Id scetone. Ic eaae

eeaes tie iCentltj of v.ocl v£.s tiroerteino: ty trentcent

%itt. !'illoi:*e reegesit In vhict ftclael fibers turn brick red

iten varaied. Neocerciin ' ^es used ss an a<3ditlotel test for

ieentification of fibers in cft««s cf doubtful identity,

ee^eei&lly for those fibers ' t let cculS not be succcassfully

erofts-sec t ioned

•

QuerAitetive cetcraiCfitlcnB of fiber ccntent rere mede

either mechftnicfclly, microgcoricelij, or cicsilcelly depend-

lof upon the ntture of tte febrio. Before proceeditir vltll

^uentltEtive tr.elysis t r u.piej of «-pprozi!utely 5 grftJsc of

eect ffibrlc vere dceited ECccrdinc to tte aetliod of

CoBKlttee D-.13 {10). Tte isciiples vere ertrectcd for £

tours vitb eerbon tstrechloride in e r cxtiet eitrectcr,

After ellerin ' tLc.'£ to dry in 6ir, tLey ^^ere vesled by

repeeted ifluaereicn in tot dirtilled vater end rqueesed

betveen ipEersione. Tie j]:eci4i»sn8 vere tten plfcced in &

£ to 5 per cent aqueous rclution cf Te-kalab, e eterct end

prctein-solublizlng en«yj£e, et 50 C, &r.< tl orougbli vet out

by reiesteo squeezing;* Tb© enzysifc solution 'ies rseint&ined

at SiO to 60 C, for 1 hour. TLe st^mjle %ab rinsed 1£ tijfaes

In freeti jortions of hot distilled vatcr to insure complete

reaoTal of sizinfr. Tbe rinsed speelmea wee tben dried to
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oonstent vel^^tt in a v«l£^fcin'? bottle in &n OYen et lOS to

llO C. for 2 hours. Tte bottles vere removefi from the

OTen snd cooled In e desiccator for one-half hour et root

teaperature. They wjere then weighed oa an anelyticel

balance efter v^hlch the heetlng proceea w^t repeated,

Sftjaples v^ere considered at constant ^eifrl-t ^lien S oonsec-

utl^e weights checked tithin 0,003 PX^mtm All vei-tts for

QuantitetlTe analyses «ere taken on the bone dry basis after

the aamplef had been desized,

c^uentltstlre kacharlcel Analysis

ll««h«Bi«aiI tfetemin&tlon of vcroentai;e of fiber content

v^as used wheneT' r it ves feBsibie. If the varp yarn tea

of one fiber and the fillln?!; yarn of another, the temple

«as easily sepe rated meohanically. In scmm eeaes effect

yarns of e different fiber then the becksround rare die-

tinguiphable <Jue to color or texture end vere readily

removed. Fly yerns cf different kinds of fibers could be

seperated, aepeeielly if each ply vaa of e different color,

Tha *'ei!7l:t of eaei kind of fiber vao found and the percent-

ai^e celcultted. If the results of the £ sanplea differed

.Tiore than 2 per cent, the experiaent ^'aa repeated.



Quentitatlre Kicroscoplcal Analysis

Th€ pereeatage of fiber eontertt by r.eiTfct of 3 soaples

VB6 determlEc^ both by the ur-e of *;he ialaro5:*ote snd

ctSifiically. A-icrcsccpic ccant£: ctn be Jit's by Oi'Gss-sec-

tioas OX" loagitudlriai-sastions of even fiber blends.

Tvo of tLe 3 s&aplep *'er« esiielyzetf by tbe oross-

««otion iietLod. Yarns froc th.© varp of & tool i*nd viscose

r&yon blend iJiate I) '^ero cross-psctloned by tbe ViTienl-

cork :&at'^.od« TLe n^eci.asn r-.^s siounted in .^lycerla cod

placed lis tliQ dicroECope - ith & i so. objective and lOx

ocular. A field vus cfcosen at readoa sncJ the entire cumber

of wool t^nd vlscoee rayon in ttc field Vics counted and

recorded. This procedure v.as repeated 10 tixaes for tbe

VAT^ ys^rns end 10 tines for the fillln<? yern-. The average

aunber of vool and of rayon fibers t-aa calculated. The

relative areas of vool and viscose fibers vrere arrived at

by dr&vflng approjciraately 20 ^ool and 20 viecope ray<»»

cro9»-»eotions on heavy paper vith the aid of tLe cemora

lucida {riate II). Tl.e cross-sections vsre out out and

ttOitjLed on tLa anelytical balance. Ti e average weight of

the paper in tbe drawing of one '. ool croes-sectlon end

of one visGoae rayon cross-eeotloa xr&s caloulctod end taken

ea proportionei ro tbo aice of tte fiber. TLe formula
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Plate I

Flfi* 1- Blend of
viaccae.

col, dyed
I-'abrlc 24 table i»

tnd dolustei'ted
(x380)

V,

FI4J, 2« PliotoalcrotiPax>ii of ^ ei'SSa-st'Otion of a
yaTCi from fabric 24 in table I, (x380)
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PlAt© II

Fifi» 1. Cf:nera-luc Ida drawTaj^ of croaa-Mtati^to* <x£

v.ool in r&bric 24 tabU !• (x600)

I'lp,* 2, Cwaex'Ei-luclda ^awiiu; of ci'oss-oections of
',-isoos© ixi raoi'ic ;:i4 table 1# (x600)
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used by fkinkle (7) w«» moGified la tLat v» everege vel^i-t

of canere lucide crevinge of tte crcs?8-sectlon, vas substl-

tutee lor d£, tl.fc ever&ec deleter of eecl fiber.

Tie i,ci-ccr,t£.i;e Li vcluric oi vDol es flb«r 4 in th«

Ucnd v.es cfeleuieted by tie fcllovleg fcri.uisi:

100 na *a
p«r cent of fiber A s ..i.

——

—

Hfi v.'b 4- lib ^"b

Ttie percer.tee€ by vel-^t of vocl ctn be expressed by the

foroulc

:

^ ICO nr^'R «^fi

per cent of fiber A -
^^ ^^ rg 4- nt ^ f,b

In tte ecuetlcnr £ Is tie cuaber of fiber?, v If tte ererece

T-elfTht ace £ ir the rpeclfic gravity of the fiber. Tfce

relues of tbe er^ciflc r^refitler Tcre te.KcD from rerzog (6)

tnd the Interne tlonel CTltlcal Teblcr, (10).

Tte cflculcticnf for tte cicrcpccplcel trRUris of

ffbrlc T.< In tfcble I vere tfs follows:

Countn of t.-ccl rr.i vlucoee- reyon In £C ficl<'e.

\»ool VI fcore Kp.yon

9 14
8 12

10 14

IC IJ^

16 10

IB 10
8 13
9 12
9 11
9 7

15 1»
7 17
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XiQ&X Viscose i^ayoa

« 7

a 8

11 »
9 IS
e 8

iO.i avei-afc,€ imaber- iO.8 avox'Aii« mujber or

of wool la 1 viacoae .-^ayoa in

fisld. 1 field.

Avor£-.i;e weigiit of 20 wool cross -sect; ions -S-^l^^ « -Ol^a gram

Ave rag© weight of iiO viscose cross -aectione ii*^^ .^0164 ftrao

PeiHjeataiio of fiber by volnm^t

per ccct of vool ••

n[icnr^?3ife]'V (!6!f-f ,0164)" = ^^-^

per cent of vlacoso i&yon s:

3-00 X 1Q,B 3C ^0164 .__, _ ^. . ,.

i^erc&niafjO of fil>ei- by v^cli.lit:

specific liU'feVlty of '*ool « ^«*'^2

specific gs^^vlty of 'fIscosq rayoii m 1*5*3

per- cent o.f v,'?>ol ?«

100 .T. 10*1 X ,0148 .X l»o2
. .,. ,

per o«3E*t of viscof'tf J'eyaii w
100 x 10,0 £ ,0164 X 1.52 £7,7
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'ihe percental* ««i^oslt.lon of f •.brie 4 In table 2, •

•ftaQ)le of «CK)1, silk ? rvd i-abbl^. hair, (FlMto IXX) *6fi

deteratned in ths «fia» maiaior.

Thd ti.ird eiimpXb, ft^bric 3d in table 2, ««• 6 bie^id

of linen ^nu viijcoise i^yon -^hich «aa aac-.Iyzdd by ooanting

abort i«nr,trifl oi^ iibei^s cue Trom & yarn, 5boit ion('itudl-

i»l sections, oiie-oixteentii of inch or lesa, were cut with

« ecissoi-3, teased ouv on a alius emd laotuated in i.lycertn.

Polariised lif^bt was uaed to aid in Iceatifyini, the linen

sections. A iiieohmiical sta-e. wnica ixad Z graduated scales

«t Plfyiit aniO-CE, v/as iafjiipuliitsd in ©ach a mtmner timt the

entiiHj area trndsr ^ cover glass *ee obaej-ved »ith a IC am.

objective :.nd a lO?,. ocular, and the fibers courtted. .en

slides were pi>epared I'x^ffl y^rns taken from various parts of

the fabric and ol'» eounta for each fiber wers tvera^ed.

The avorafie u,eirM of cainerti lucida tirawings of tlio cross-

sections of each fiber *a» oaicult.ted. '^^ preceding for-

mula© «ere uaed to deiencine pcrceutes® '>i' ^^^^"^ content

by vol^iase isaicL by Mei^i-Tit.

Qttantiitativo CbeciiCi-l Aiiulyalc

Due to tlie roAltipliclty ol jict^.-iods :i'or quantitative

^iMileel en-aiysls, a s'iudy '^^aw made '^ detex-itlne iise one

CMit satisfactory for the septiration of eacn fiber In ttie

mixture. Known weighiis ol desixed fibers were niixed and



i£2

?l«t* III

¥lf,» !• i51«ad oJ' ftiik, wool una r&b^lfc hiaU**

V

\

A .

,'^-

*<A

-m
xH ^

i

y«ra fwwa f«br.te 4 tebl*? t# {x380)
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then sspftreted chenice-il.v by eect of th^i posBlble Bsthodc.

j;ev«rei <Jeter-sinati.:nr -ere aad© for each aet: od in order

to decrease the i;robebliity of error ia imnipuletioa. Tfc©

percontage ot error "or B&ot .iseLrcf v-ac tabulated t.nd the

aost reliable aethoda Tor sepctratiii-^. the vs«riou:: fiber

alxtures were uaed ia thie study*

CaliulCBe acetate reyon was reaoveO. rroro mixtures iftitb

•ill:, viscoee rayon aad euprRiraonium rayon sooordins to

the oetliod of Coanittee D-13 (10). Tliet speclaeB »p«8

agitated vl?;orously in tbo Louiider-Ojaeter for 15 rainuteo in

250 ml, of acetone at rooci tea^ertture. The residue vaa

rinsed in 2 fresh portions of acetona. It \?.sb allo-red

to dry i.nd thes e^c: in vrater at a tenii>ersture of 70 C,

TlSB vrater '.*e8 renovod by squeezlnr end the I'esidue wee

dried to con.?tant v'ei?,ht. The d&te. inere recorded and the

peroant&j,e sy '.-'eiijtt of fiber oontont v?a3 calouleted. The

calcaietions for fabric 4 in table 1 uere as fclloirs:

I II

Average velgi-t of bottle sample 33.6206 52.9065

Average veigbt of bottle 28.7430 27.9180

l^el^t of sample 4.6776 4.9S86

Average vel^fct of bottlf 4 residue 50.4974 £5.7149

Averege weiet.t of bottle 26.7420 27.,Si8w

Telght of residue 1.7544 1.7969

taigbt of cellulose acetate 3.1254 3.1917

Per cent cellulore acetete- —64.0^ 63.9^
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Silk vee separated from ai^tures rltt visoop© reyon

aiid v,col according to the metiod cescribed by Mettbews (11).

Lov.e»s reegent reefiily dissolved silk vlea it va» lasaerBCd

at rooa tarcpereture Tor £0 ralnute?^. After trftetaent v itt

Low's reagent the residue ves vsBhed tlorour.hiy to reaoT*

eny deposit le:t on tbe fiber. It vea found that If the

residue *ee rinsed in e 1 per cent roluticc of hydrochloric

acid, the gelatinous preeipitete v/ks readily resjoved. The

residue wea dried to constant ^reigbt end tfee percentage

of sillt eelcul&ted.

The regenersted oellulore rayon t*s separated from

cotton by solution In calcium tbiocyanate according to

the ruethod of Coaaittee L-IS (10). Tl;e ea»pl© vee

agitated vlsorously in the L&under-Oraeter for 11^ our in

200 ml. of clear aqueous eolution of celclura tl: locypnete

of apeeifie gravity 1.35 to 1.36 st a temperoture of 70 C.

The solution vc&b iiede Just acid with acetic ecid. The

residue ^as ^yshed with hot distilled vater until free

fr<a thiooyanete end dried to constant veif^lt. The

percentege of regenerated cellulose rayon vas calculated,

^ool waa separated from mixtures t?ith Tieoose rayon

or cotton by disaolvin? the v^ool In potaesiua hydroxide

according to tbe nethod described by Metthera (11).

This aethod v: » used vhen the eniaal fiber mede up only



ce

• saall portion cf tbc fabric. TY.» specimen tPCB boiled

foi 10 minute!? In £00 ml. of t 5 per cent rolutioc of

poteseiusi h:/arcx?de in s flarii fitted ts-itl" c. reflux

conSfinser. The residue t-ss rlnset? in a <5ilut8 solution

of ecetic r-cl=-' rnd tl.en in distillod voter. It ves dried

to constant rei^^tt and tfce pcrcenttige of 'lool celculBted,

A 5 per cent correction factor iras applied to the viscose

reyoD#

then the regenereted cellulose fibers vere in tfee

minority in mixtures of vool end viscose reyoa or cotton,

t ey 'ere removed according to Committee r-13 (10), The

eenple ^es iausiereed for 10 ninutss In s boilinF solution

of eluainufl cfcloric'.e eontalnlnp; 9 grens of hydrated

cluxalnum chloride per 100 ml. of reter. It ves re»OT««

from the solution; end after elloif-ing the exeeep liquid to

drain off, it v-bp heated in rn oven at 105 to 110 C.

until tLe cellulof^e fiber tad bcocsme bro^^-n In color end

brittle. The ppeelaen wts placed on e ICO-^eGt screen and

rub»Dea s^rsinst the screen ^dtl puff Ic lent pressure to

po^.der the cerbonlzed cellulose end pass it through. Tbe

aeterlRl which passed throu^ii the screen ras screened

a^ln to recover eny *^ool fibcrp vhich pasted throu?:h the

first tlae. TLe vool vaa agitated in dilute hydrochloric

acid rnd raahed T?lth distilled ^ater until free froa
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chlorl(!cn, ?!:« reei<2ne r-nn erlo^v to conptent ^ eicli*- Ri^fi

tliC ^erccntr -Vi: of vocl celculcted.

Tie fieta cbtclnefi v'er« t&buirtec end purar-st risetJ. In

each Gf.oe tie type of fabric rrtkP. Pteted end the inforofttion

en ttc label end t\Bt obtained froa tl e eelcpperpon in

rcifjarfi to fib<;r contant veb fiven. Also, for eaol fabric

tte Bcnner Iti rbicb the different kinfis of fibara trere

coabin*^, the mathofi of enalyaia snd peroantp^ of fiber

content v«re .T,iven. A fabric vae? conridered accurately

labeled if ell the kinds cf fiber? ^hlch it conteincd raa

stf.tcd. It t>8 coniidere-. ^irtlfcliy eocurete^ if one kind

of fiber contained in the fabric m-h rjyen correctly rnd

the others trere not. Tte Informtion ves ooneidered ineccu-

rate if none of the kinda of fibers In the frbric -peii

eteted correctly, Cellulo-^e aeetete reyon re? cocnidcred

accurately Icbelfd if R;lvcn cs Celene??e rcion, acetate

reyon or acetate anC only pertlelly eocurete as rajoo or

Celancae. IcfonaatloE in regerd to the cuprnitt?ionium

rayon vas eor.sldeied accurate if ;;iTen ea cuprammonion

rayon, cuprarmoiiiuia or Bcmberg rayon exd only pfirtislly

accurate if glTen as Bembera: or rayon. In the oaee of

viscose r&yoR, iseose rayon or viscose was counted ea
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ecnurste end rajon es partially accurate.

Among the fabrics studied thn-^ ••'ers 12 diffarer.t

tv:0-flber oomblnotion? (Table 1) >3r.'d 6 threis-riber combin-

ations (Telle £) . The majority o;? the fsbrlors tested

contslned oellulore acetate, cupraiorRonluifi or visocse rayon

as ons of the coiTiponants. The most coxcnion mixture vas

celluiori «08tete and vipoose reyon.

Of th» 4S febrios en&lyzed 10 v.ers labeled, end ssleB-

men f^.&re informetion conc^srnins the fiber content of the

reiaeinin-3 3S, '">-Q infer tion v/as only : rt* • IXy «>C'Mirote

for all of the fabrics v;hioh v.ere lebeled. Tha information

acquired fro.-a the salespersons concerning the 3£ fabrics

v:sl8 accurule for 4, totclly inaccurate for 4 c i-u ijartlully

accurate for 24.

In 61 per cant of the oases of partially correct

information, the inaccuraclQ3 were due to the faiiuro

to dealinete tie type of rayon as visjcose, cupraintaoniura or

cellulose acetate rayon. Of the cellulose acetate rayons,

50 per cent vere desii^neted hb such; 33 per cei)t of the

cupraiaaonium rayons ivere sold under the trade nane, Beraberg,

but none ae cupraamonium rayon; .nd all of 'he viscose

rayons v/ere merely dypigneted te rayon*

One mixed fabric of the 42 purehesec vftus labeled

with the percentage fiber content, end that information

was only partislly correct.
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COI!?CUUr.IO«B

1. LabellS;* cf nixefi fabrics vitt regcrfi to fiber

cojctent TfC found to be Icfedccuetc.

£. /t tte rresert tia* t.tc ccr.RUiaer iwiKt obtelc so«t

of Mc Inforscctlcr. frcr^ the relesptrpcn ret! er ttec froa

lebele*

5, ?fc« greater pert cf tJe Icforrctlcr ccncarnln^

fiber content driven on tr.c Itbel? tnf. ty rclerjcrrctr -as

only pert 1 ally correct.

i, TJ-.e rtiyonn rerc reltfcE Scrt-^nrt«<5 ea Tl««o«e,

cuprwasjonlo* r.rd cellulofft tcetete rev on.

5. Little Infomctloc Ib rmrtre to tte peree&tagt

of fiber coEtcnt of nlx«e fiibrlcc ^'ft« eTallabl*.
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