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ted from  trans-1,4-cyclohexylene, 1,4-
phenylene and mixtures of 1,4-phenylene with
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radicals and 1,4-phenylene groups linked by
trans-vinylene, ethynylene, azo or azoxy. In
addition, R may be trans-vinylene, ethynylene,
trams,trans-1,4-butadienylene

above cited description, e.g., not having ex-
tended bonds, or non-rigid.
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ed
cent er sssarw&m%@ﬂ?wgwgﬂﬁﬁ t mqwetﬂbg IaEHtOWﬂscannl ng speed of 1 2[190r] per

m nute, _a n . diffracti etlapézcmons oe n agiyx?a qh ciun_ speed
of 0.5 i NGhRARdPahe ihBArbhic tﬁlna mmm c% eshdnli 'th AheE miay pgrmt the

| i ght bean®rthoe)ris idnicedselittlé more alfan Balf-wi :t-hyo 5 scatterl ng to pass t hr ough
the nDsS40 i FAy épe the solwep aeflﬂze naweprc}eéceu Wi sagion lof & diberntdiatel %myp ofg 105

scintilla- T@Sgig(ﬂi tfﬁ%gﬁgﬁ n%pﬁﬁsf& %ﬁ % pﬁg r“ Y83 on

det ect or W ehidonal wet Lpihain F serd@epfﬁ?ﬁ%d cent ering,
and after faamysenecesd cenmnrvg atﬁweualnglxse et vimedt b IFegutendinf Hothashé 8damind 80

-l

sary fi4be ?éd ?"9 i of ﬁ%‘é&%@?ﬁje&msmm diffracted beam Thel®ul |
scal e defl th ugh at of
t he recor c&, bmé.‘é%: "‘s@f J;a{h} & grayhic € g@wg%%zfglﬁslfﬁ&%%%‘!bi err] rotation

of the fi Iﬂhg x%sdr\égquiealbnhe why DI rbcumhennr enﬁu:mﬁle @d. m@ﬁnehavamamhs lag fdl4 near, 20
Ssui t abl® ca6r@e rigitrect th as_ | ar e a response
as possi bl AR repmte‘gﬁ’gé %wgfﬁeﬁﬁt n}ﬁj: % a’ﬁ:ﬁfﬂg}ﬁi“c T pheferably
with the rramgﬁwmdqmm%&ungmeﬁt of @iber thﬁ-ae* Ming Nl  dhe ASf! e | u&@,@a dered the
vertical axdtsn (Repdst ab@%), ok dptraresCHll €. arrangamgst he angul ar di spl acerrent
the hor$zoiifdhe edee fhieolihe SRlERIEE gtk flans di) o fsqcv vfawwomth a
base |ine [ s AR S 2o, SO aE . Bsa  ser veliEy “3%{ \df a‘%}{(&“ﬁ E‘ entlon
consi st, 2Zhe lofd &xal @hof es&n&@&geﬂtcﬁlﬂ{ to thegy ‘ﬁl ma on eac n the

sanpl e is wreige &6), | the shoof axis (81 tagd rthe (@) dzes«oéndtm quemhumaé\waner pendi cul ar
line i §0 dRosiiem (5) if sheprpsmeee fqr {hefdpsicases t ‘%ﬁfr tha‘ g0 P"‘Pend“g 5‘3d from

each peak TN toskhe. Raskd RERKS. are | oc Bout 17
l'ine. Thr onghapkrie B glacRD biNiny Odoin€ akd1oPEr PEBY 2 ld nerna (ié £h hajbf or most
sanpl es 19wb diamdrer2 @) from either dff heibarlodg ne (i . e360° kewithba chexima €N ty" point)

In a few cases one of the two peaks will be 30 is drawn a horizontal |ine
which intersects evident only as an inflection, which, however, each
| eg of the respective curves. The leg-to- wll be sufficient to |ocate

its position. 95



| eg Il ength of each "half-intensity"” horizontal Cccasionally, only one

maj or narrow crystal - line is converted to the degrees of arc as fol-
line peak is observed. The _procedure _used_to. |l ows. The hori zont al

di stance equivalent to obtain the apparent crystallite size (cf "X-ray 35
360 of angul ar displ acenent is determ ned Diffraction Methods in Pol yner
Science by L by rotation of a oi nt through 3¢60[err E.

Al exander?/ \W-ey—tnt Zr S Re-e—Ll069, 9&3‘3901(1 100 fgnl |!61\M|'::\f‘| ]h\/ di E%\r‘t

nmeasur ement of (4) hén sdae@rins cesshegabaentybael obensitometry hor| zont al d| spI acenent

for such a rotati onpatermns ‘?@P@IP% nofhep rfearma fetevlerg
For exanple, one of & %@' agﬁ ¢ bﬂm@g‘q‘m Te' sy 6

feature of ¢he 40 e nay sed or ty¢ ep,g,gg an im slit. ~-
d| ffract ogransB. |Two fajer difiaeioh hﬁagappar ent canlsbaiem of a classrlrmpﬁiirb lisosaannedt he

"hal f-i nt ensi é]',ﬁf feamxe Atop B eg;;lmad@dsq 2 | qnal@eﬁﬁnas lips copnecting the maxima

105 di st Eg‘sf‘c% f heCtion iG] ee;‘*f‘sﬁi e in hab R (a0 1S
first estafyi SRt shHEscotor With a sighMAUMES d Q) bRy kAEOndek dife. Alifas BVARaged and
this by drawplaed slesied aeagzkpbrtdrt p@mh\et ween tdies mingtaSmxfom ring s tHeemair irent at i on

angle referred!t é‘eﬁ qgjlines 0f ofcmgw atﬁegnoamj: %@[‘ wice < wh]the RRLSEL

vertical 45 (gi eﬂﬁﬁ" 1 %tmfl n73 i s
dropped frgm g ?ﬁlm%ﬁﬁ;m be enhes Ilpgtﬁ@thﬁ%a{n T it dana95%
of the sel ect egteptek tHao atehpraliciste ohé m;hean ré scaikd along thproahablxﬂel by tleevel .
poi nt ni dway f(rethpeddf), Fﬁ@‘&“ﬁﬁﬁ@ﬁd s (é)aﬂk xxxma and on a line through the center of

tte
bnd the base I"}) gl ot wuﬂ"?hw‘gc“g%rg(”%' Figure 7 d ﬁgltggjltermé’i g

Crystal | itg Sk tions intercha T I dmdd @lohgS th ma\enmailms
X-ray diffractiten (5Ca&n@) G eviderte of Htng d@t tfithe patten ofl xgum&Th?Ipraks (Zshendmay cut

one shoul der g?andéoandlmvemnmrﬁhoubjree cuzIwhd er@?& ( ?A “ sé’h ﬂ;‘:t) sl‘ﬁmﬁe gReak
or, if the m ,R vveenthe d I '% rened
crystal li njgdy of gakibbns obg a§1v£ o BB ksc;"fi,smd Bl TRQ UG -
degree of or dasr“aarad“mmyaﬂspahbxpﬁ thd1S ﬁz shoul ders The br eadth of

t he sel ected pggif&;ﬁ Soqopi A rreas;i‘rése of appar J’%’r fg%?‘lﬂf"?"ﬁ@ §raze §

this point is | RIEt By pag % ng hts ?a?'é r\%d
maj or di ffyachpgimroths ,qé?s?g‘érg‘c‘fgd” e ganii G Aiie ek ﬁmmﬁaﬁ

peaks i s cal crhgtagd)o mmdaiﬁ;ﬂohte 3 Iaﬁ:de r dnalgnatschdm dnef‘b”t by rdfieenveera theal | i ne

and doubl i ng P‘Imm!bpmemz@'hlch Comawné(ur Udl R f‘\%r §1“¥1 % ef | ec-
when  possi bl ¢ xima areffptge e l:tﬂfiﬁvg E‘ Ccys
the intensjg ymﬁlglaﬁempy or ﬁ fhbmna rAgd rhI

means of an Xart dapeldd F4°1 act orret er !teahm:erel @scesw rmednas peak

are no maximgA\on peyenX- e{@2
o S AR R ST gm s BM TR g

el ectroni cyfi gog,gg }efpgam Hantl AR Bﬁterﬁd’oﬁMh ofithé Yricet o con-
125 usedthe ﬁxﬂex e el dnangéﬁem mmg r4a6i | @B6). pat t er n. vert the observed
S are com

conti metors 1) mgfg}';ﬁ‘; R g*‘gg‘?ff;}ﬁf‘t PR SLS Bl 0 1S wound
er ouwlder a

Phi l i ps s I@aen fqlﬁ.r axrlosa§1 Sor ot}@, olyz@r eektchded ebyd b vaaight life (380li 803S,

the axis th.fg yas Be paauaeﬂd'l 48 | ther inhed ohd1e dravh amaliel e the egentipllydinkar asgphr h

1, 393, 011 peak (28). The ipngr shoulder of SXBFEr . op.

Cit., p. 443), Qudtity Tesss for Difiraction Parierssy ecgwualep( b tllsiée:sfeﬁtfahﬁyﬁzehl@tﬂﬁern | gortiol €110

conven- 50  Suitable ed. patterns have features as Of the inner shoulder of the inndripeakaR6) i ber

x-ray di f f r acfollows: pattern (ob- The peak height of a peak is the smaller

ical distance between the pe 1
tained in t hﬁ/emat ho gle ,-fi Ol’m ?&?%{fg‘%&&,yp%&a' Ibergﬁound line or (2) the extenm&‘f gfeg; are
i dentified. S'[tlo ,é shoulder of the ﬁﬁcﬁ']peak In Figure 8 the 115
vention have swa ﬁﬁ&]dﬂﬁnaix&;ﬁ lwixt tai cOmi& 1o tHae S Peak height of peak (26) is measvrm on the
pondi ng t 05x- spaszl witjg 25F OIfrbem dbbmml@ gr t Fertical (42%

> back-
i nst runent al o GRTPERAIP i Rc¥ Jliney iy grognd v gﬁé’faihﬂg% 28) S Struc-

radi ans. The i n {t&ﬁiﬁ“ nIpa em ,@,Q{]Sbﬁlafand thel leténsion &xmﬁf EHebmruBlezhawe
only one maj or cefer lhxeltsatdet,vemmzsedf byingreasuri ng the |ine breadth
reflectlonﬁﬂcorras ilorparalich to theindex dins p &c Figees having mﬁf”““ﬁhé”‘“’ﬁ‘é’@(ﬁ“l“&‘éat ed at
appr oxi nmat el y 2 ’eF‘Ff‘“Z;eéF} nd (Bnie Bl ar epq %’Leg,"gfg &0 as anaﬂg&é%xahﬂer St ruc-
65 on ar P F2 g ‘am of a silicon crystal tures”. An el ectron
diffraction un| t is cali- powder sanple supplied by the manuf act ur er
brated so that the above major reflections can of the X-ray equi pnent

(Philips Electronic be identified in the electron di ffraction pattern 10
I nstrunents, Munt Vernon, N.Y.). The con- of specified thin fiber
sections, since this test



stant b is this line breadth in radians. The procedure is only concerned

wth those major 70 i nstrunment settings used are: scanning speed
refl ections. 0. 125 ' i i e
densities of the major reflections in and chart speed 1"/ mn.

the electron diffraction patterns are neasured 15 Finally, the apparent
crygtak ite size associ- in a s S 'ﬁied manner and a Iateral C{ystallite
ate ue

cal cuI attethe above—cf. Figure 9. Abpiece of tracing densxtometer trace for both posmonS@csbqomh Preparation

[e paper is placed over the tra(c)e and a horizontal qf bdY’ bp(oér:lslcﬁffl hxs g £ tgét ed are
heat ed Iﬁ Twﬁdﬁ n Ofttﬁ(’ﬂ-s‘:fond ométer trace for same patterns
peri Og ol ddEpel (ﬁﬂ% f%ﬁcon e Alatedal Crystallﬁglfﬂirﬁer (L.C.O.)
t enper atilegioh ls aﬂaen bﬂlﬂ@q:a a pQ0[ ehe [f€.a fitiet [ie., 8@ a given secuonb(:s is taken as
one (unl%!;nshlf%? lﬁegpﬁ:i% the fiducial lmheorexaﬁethavgﬁgpfté "d We;b%‘egé?‘?fb v70| d de- 20
Als X-r lmcﬂ If the alfati on of
%akdsl‘rﬁ"“ﬁ.f ?i‘wer s“grfé °fd;3 = s° dnﬁﬁfr@eral pMMsr ans (see
heat| ng ihfRctloR.NTRE | RdWigy isd @hife _pgssvat\gs dré1 @veraged and the recip@al @f that
fiber thmugtapa—m tﬂ{a e;nljn;lfmt;l L}gg:;heat gretepgrred. Ifqu‘h velpes rarq mﬁ@“‘-t h% Br agg
angl e (f‘FC ero(44 . r Ihe \peg aﬁﬁg &Llﬂ%osmutlagde t to
_prev th gz;nﬁ?fzeﬁ . Jigl'nm’fal par N _ec{h@ ngep lues 96 3 AORLAI Belined CONt act Wi t h
the t ubeecteaﬁhomder of df:ve gk, THa hf:‘gmtactoogk ardmples using “i” as mﬁmty A
wel | - al iofjmedesblueticipeak (26D duthe Yervaai dis-n Average 1.CO
_di anet ersnghiors icththq wegrouRt i bers i s g@iRpic ValbNe PR.ARIY appar ent
crystall§ te-mélhg,g” s Bfdesd in epoxy resin. A short segment is cut
(PACSyp US®Re plk m@htstsrmetvumﬂ dib@shdeni tilon of from the pieparation and
gl ued t dramhthe geak toOfe backgrmmmenqor oducts_of this invention is defined for of
a tapere&i rmm hoff gmm 0 e fibefs havi ﬁ‘q nore than one
maj or The ea]ﬁ%ﬁﬁ @gﬂﬁ% are mpgt easily em 0 45 crystalline
peak as etqma parram,tofctﬁya‘t @ghtsl ze bedded using small "BEEM capsul es
(e.g.25 is mkemal@ul@tbwﬁmwt!ﬂdedmak whi cke)is | ocated ati-ihe from Ladd
Researck? haK dtpa of the pattemy f Fiertgtéon, smal | er (snal | est%1 val ue of 2 [err]
-Vermont )eadiGit 1S made in the taperedBtl p 95 >t#i s measurenent,
it is recuBNis@edf idildensitibs o @@pmajbre alppng a diangter tojadmt the li ne
br eadf h dlf!wa!btisemawd sshalfajemrs (@wief i+ specinen, which is inserted into
the ¢ ensty °“1d 1ti habevh "?Pryst al 8. (whi chiare ofi-in- the edge of
the film gi s;r,;, {,J&@mcgmﬁiu & axis. kn mn g%y é#lde) as well as
by cr ystaakdbhzhr&muy T;hene&aﬂsuice with n filPed wit h epoxy size, and
for th @emmmmbwamé’ammwym)al agd pol yngyi zed. 75
100 °fl"i'°t‘g gnd & “t‘b "’e dcpepts apedl ed apparent . Sections 0.1 to
0.2 [err;:t‘tl;ﬁle e@%"é 'g,ﬁff,,ef" o “31 &rom eVal ues det er m heel.by this nethod
have ertbeﬂd;adfﬁiem arll right-hafd vﬂt&ﬁrp| es preferably, 40 b;ﬁg shown to be
preci gp t 82 ey the srucrplefag@ewhich dsi ng  a “di amond kni fe A a mcrotone
probab| | T Q% ,‘:;a:mpao’f“&ﬁzﬂae:éehm ¢ de& gned §xn9 preparing very
thin se réf&fba in the products of the in-

the " Ul vetah.onBdr bglass LKB stradrar&St oAkhol m 05 i i-QUANTI TATI VE
LATE (a/b)s/(a/b). where a/b is %We%ﬁ)ﬂieat a cytting gpeed of,1 mm/second
CRYSTAL LY .CWL'?EE;T“‘“ and ‘th or | ess.” The sanpl es shoul d be
oriente espectively.| N I‘O(TUC%I h 118 20-306 cutting
so t hat theﬂientaﬁeeoed IIsstpeg:endhcul ar 45 The test, which involves
"t he asd)rﬁ q)dﬁﬂdﬁz)nt‘ﬂ‘etehg Heaswi s (di bection ¥f extr¥stbn) of the

el ect };agmt i g i, ber sections, ; fiber, bundle of film and
is paraldrée asc,mpe strates that the products of this inven-
"t hi ckness thh inée:tinmnandf patdﬂd, fraspepnively. ti on have a.euni quesdtzd er al

arran r@’ﬁ - patt 1°fP4"me havi ng a cl ass | structure

crysta I own to are'cut at-hn angl e of about

45[err] ,ﬁ@xi anl qgg ndmgé&pi?@?gd V\nthkthe i mproved teny cdhty of the
axi s of difesios asspécevely. The sybscpitaCX and The pr ‘eferred Structure has one

Fi ber g a‘n&’—qul‘? AePatesy taen i Y &sad| Y- struct 115 38  set fi pl anes whose
average W?@ZB%& it d ddye are cut so that the nol ecular chain axis
to pl ane,alu am;aqmnahﬂlgh Kan. qaxis and is esdénti al I'ST mormal to the
surface of the radi us. section
(established by using a polarizing 55 In the test procedure the ngjor

(i.e., nost mcroscope with a universal stage).



11 1, 393,011

11 The film section should be prepared in edges of the section
and at -a—point one or two 65. — such a way that it _contains at |east one
|l ong aperture dianeters fromthe short edge of the side (parallel to

cutting direction) and one section near its center for the S- and L-posi-
short side (normal to cutting direction) which tions respectively. 5 are
original extrudion surfaces, 1,393,011The above procedure, afterl4

processing the UsaR| 5 seebi ons shoul d P.%(?f ug film

yi el ds three phot agraphi c negad | ves eagh 70, Egggtggmﬁgk ﬁﬁﬁtaln
excessi ve kni fe marks, haV|qg tmq)glqptron ék;&; qjhpns

chatter marks, wrinkl es or conpreSS|on di st dring abmmd1.8 | i ne (made by the-
edge of the halfvplate 44ti ons issee D. Kay, "Techni ques for Electron
mask) for each pattern. 10 M croscopy", Second Edition, page 220; F.

Figure 3 depicts a typi cgil &5d. pati-erin takéﬁbef De"‘mA‘ Davi s, Phiiadelphia
1965) . v in,,the Ssppsition d :gi@"?tx& g Ifg;n'éam (5

t er epht hal am de) er of this inven ion. Ammmmﬁu, odd I§052G8,) AR

i ndex l'i ne (18)e has 462been 15¢¢iawn 27, 19Wh$odxﬁedb3rusmed¢nmarbon 10
prepared above are through the cent er‘madﬂ?“de ify system fot
transferred to el ectron nmitPoscopdgrids andt (AR ,aﬁ iy %(ﬁﬁ; e’t‘f,“i?&lg

of the half- 15 ;placed;in thegs cgnventha@ms f¥inehiEf 9drhl he @termined

mask. The pattern has pairs of d|ffrac- 80 the avera t¢uﬂnmdf an AE1 EN@G@
electron mcro- tifon arcs 6610, 122and 14) mnf h& g::*%%pe
operated at an accel erating_ potential of %ﬁ gﬁér chgﬁlsradll
(from the 100' KY. The'hal f-grate nask I'S ’urn |nto center of the
pattern). Each arc of a pair has position. The m croscope is set for

diffraction its point of maxinmum density (hereafter 20 and the
diffraction coarse focus is turned one "maxim" for arcs corresponding to
the major 85 click counterclockwi se (i.e., to produce a nag-
equatorial reflections in the x-ray fiber nitication of about
600X) fromthe diffraction pattern), as neasured in an azinuthal direc-
focus position. The section to be studied is tion, |located on a |ine, not
shown (hereafter then rotated until the long axis (approxi- "center
|l ine") passing through the center of 25 mately parallel to the cutting
direction and the pattern. The center is obscured by a circu- 90

passes through the center of the section) of Iar region of high density

(16) caused by the the fiber (or filn section is perpendicul ar

i ncident electron beam Arcs 10 and 12 are to the edge of the

hal f-pl ate mask.- The selec- identified as the major reflections for this

cl ass ted area aperture (hereafter "aperture") (hav- | structure and
therefore have "maxima ". 30 1ing an effective dianeter of about | mcron

in Figure 4 depicts an e.d. pattern taken in 95 t he obj ect pl ane)

is placed along the short the L-position of the sanme section as used
axis (through the center of the section and for Figure 3. In this and
succeedi ng Fi gures perpendi cular to the long axis) of the fiber the
dense portion about the center (20) has section centered at a point
that is one or two been omtted and only the major reflections 35
aperture dianeters fromthe edge of the fiber are shown.

100 section (this will be referred to as the S Figure 5 depicts an
e.d. pattern in the S position). The diffraction pattern is then
position. The locations of maxima (10, 11 and focused, the

phot ographic film (DuPont 12) correspond to the najor reflections by
Otho-S) is advanced a little nore than half- x-ray. 40 way into the
columm and the pattern recorded. A section of a fiber that is not a part
of 105 The diffraction coarse focus is again turned this invention
that is typical of poly(p- one click counterclockw se and the aperture
phenyl ene terephthal am de) fibers prepared noved to a position al ong
the long axis of the by conventional wet spinning yields e.d. pat-

fi ber section and centered at a point that is terns simlar to Figure 4 in
both the S- and 45 at a distance of one or two aperture dianeters

L- posi ti ons. 110 fromthe edge of the
fiber section (this wll be referred to as the L-position). The
diffrac- Quality Tests for Diffraction Patterns- tion pattern is
focused, the photographic Class | Structures filmis
advanced all the way into the col um Suitable e.d. patterns have

features as fol- 50 and the diffraction pattern recorded. The | ows:



process is repeated for at least three different A At |east one pair of

maxima with a center 115 fiber sections.

line that is parallel (wthin 30fer+r)—t+o—the—Fgure—2—deptrets—the
arrangenment of a fiber index line and one of the follow ng

section (2) (cut at 45[err]), the aperture (4) arrangenents. 55
and th% edge (6) of.the half-plat? mask in (1) a secon?spair of
maxi -

center line that i ar.al | el Wi thin 120 gsition diffraction
pattern. Al so showzag?me Tath? + 50 to tHE&VHdex line (cf. Fig.

the long axis (8) ofi the section perpendipeil ar 1.44 4), or to edge
(6), the short axis (7), and the (2) a second pair of maxim
with a 60 positiof49) of tMie apertare for thé-4-posi - - center
line that is perpengjgular , tion pattern. 145

(within 30[err]) to the index line 125 dactions of a film are
oriented as above. 1A vi(cf. Figs. 3 and %45 or The aperture is
pl aced at any poi nt one or (3) adffractionring (i.e., a mjor
two dianeters in fr&feither of the two long 142 360 arc without
maxi ma) 12 1y I 1.48 1,393,011

12 (4) In sonme instances the above type Densitonetry

patterns may have a second pair of a,The processed filmbearing the e.d.
pattern maxi ma havi ng equal radii to one is examned with
a Joyce-Loebl M crodensito- 65 b of-4¢the above maxi ma (cf.
Figs. 5 meter using a | OX objective, 20:1 ratigsarm 5 and

6) . 1.6 d wedge range and a 4 nm square
slit. B. Two major diffraction rd,ngs 1.42 Each pattern of a
class | structure is scanned |f features A or B are not realized, a
new along a center |line connectind the maxi ma4! diffraction pattern
set should be nmade on nost nearly gparallel tg4he index line or in 70
anot her section, or another diffraction pattern t he absence of maxima in
that area (e.g., for 10 nade on the ssane sectidA3with a slightly dis- a
ring) along the index line. Class Il struc- | aced sel ected area
aperture position. tures havidy a uniforﬁﬁ?ing as the major re-

If the center lines of two pair of mgxima' flegyjon are scanned tw ce
through the center are nmutual ly perpendicular (within 30) in of the
pattern, (1) parallel and (2) per- 45 thel® position pattern then the
sane reflec- pendi cular to the index line. A Pg%tern of a 15 tions in
the L-position nust be either (1) on’ class Il Structure having a pair of
maxi ma center lines that are panallel to opgganother are scanned

al ong the center line of the (within 300), cf. Figures 3 and 4, or (2)
on maxima and on a line through the kenter of 136 the original nutually
perpendicular (wthin the pattern pqrpendicula{4}o the center line. 80

30[err]) center lines with the inner 'and outer Figure 7 depicts
densitoneter trace (24) 20 refl ectirons interchaged. The absence of con-
made al ong the center line of maxi ma (10) dition (1) or (2) is

evidence of cutting dis- of the pattsern of Fight® 4. The peaks (26) and
tortion and new secyions shoy}d be cyt and (28)s (designated "a" and "b")

are due to exan ned. maxi ma (10)
and (12) in Figure 4. Maximum 85 b The naxé ma and/ or major rings in
a set density plateau (30) is due to the darkened 25 of patterns for a
gi ven sanple are designated center &nd a base lfhe is shown. as "a"
or "b" by inspectiogf the g positign pat{ g4 n.

Anal ysi s of Densitoneter Traces If the S-position pattern has maxi ma
on a The test requires that the. rati o betweke#s t he l'ine

perpendi cular (to within +30[err]) t? t he heLghts (proportional to
densities in the e.d. 90 30 index fine (cf. ‘ﬁ%. 3, 5 and 6), then al
pattern) of the peaks be known and tRe peaks 43 rings and/or maxim in

both the S- and L- designated "a" or "b" by reference to the
position patterns which correspond im radius el.#6 pattern. Because the
peaks may be cl ose [from the center of thfxfattern] to these and

interfere with each ot her, correctioh for



maxima are to be labelled "b" and the other this interference (if present)
must be made. 95 35 mmjor maxima or rings, if they are present, The

nmet hod of doing this-and-the -definition -are—tabel l ed "a"

of peak height, are discussed below In all If there are no maxi ma
on a |ine perpen- cases a curved background line (32)-cf, Fig.

dicular (to wthin 30[err]) to the |nde>f343|0qe and 8-is-drawn with gg¢
flexible clutbe—trulebe et~ e S—ef—red-rre—ext-st—tirat—cambe
tween the bott onrhe(vwidily @ﬂ‘mnhﬂtepalsemtderﬁbt:rs ate deel Amaterbvhne@tnéGS is| plageds
parall el (to widiishinvenG®] @Hrty%?w haw sghd fﬁedELe Viing, davice- f,FtSttgﬁBnl B2 fhe

er—s vent
trace t he°] ﬁﬁl‘?g"[‘ﬂt &7 Bl the other (2)

rondifro 1 cyli
if both reflec ﬁﬁ%lghiﬁ%ﬁy reor fora tota(l?znsatbgot ﬂc,%w rwied alln@xhe 8 and
aring are p eaedatme e,&,ectéﬂrmmsmmgth ng two resbkeyaey pdaﬂcsm 1 cylmctehémdttlme

outer (greater dinsgembent flquts ppree of L of the f1"he §omeEne snrend Xe“tﬁnedtfﬁ’é’ iiner
peak 45 centerl Fﬁ@gﬁ%p )wn gg:fmgg ,gmxga ?ﬁ% eck(( omnecting pa, o g
by a strai gI] é;“’&%ii) 11 are phithdily €8 {QechRally d epinnidy bladkdhatviitg 4 nner
one drawn par fkpoteof llfugracisgsbe process) Fxcenitneswinleypgreal felt filter "(Rynaloy X5 made 50
portion of the foruthercombmilv'deqst finy B oEYtdFé‘l“‘(‘) Syna‘;l“cs’ Inc., of M"’“S“t’“’lg ]5())

peak (28). The amalicYL ghs ﬁ&‘t% B BUFEr hoies” of 2 IRI(b A mﬁﬁ ismeloP! The

Di ffraction Pat 'ﬁo:ffng dée%ﬁxalnﬁlae%‘é ENGET wlatir Bt i FiFh ol sl 118 Wixing
Class Il St rﬁctm&& comparative: the heat- tparedfites] degicd sl étssremllledgth of| theéndingupper

i I; T | ing 5
e 5 R mq;’?ﬁ < THNE, ot g bty vover e Shner
(d an&)’ga of( le VI wrappcd with a steam line.

The peak heighty 3)’]c | er The dope is pumped from the mixing

vertical dis ance bet ween the eak (1) t he devxcethﬁughahfsapmgdr@arzlﬁgpmh(woth
the S and L-posi-_ bac Line or (2) BRE ke B am}h o layer of 60
tion patterns o PP of o4 V. s mbel o dcalé’ i oy ndt ﬁddﬁ 0P AT | N

X id (99.7%, H,S80,) in the
Figure 8 the %65;‘12‘2“; . @( 4 rpzehgamﬂl&a méthiﬁn ef a bpedirotgnata ssmeak

+ri
'_'L

hei ght of pegk 20%/S by TRaighty. e"dheomctehrelxﬁs of 69 |s WI thin 25[err] bej ng
(a) parallel orof dwghthkeads isf yragpferred °”‘ “’aSh’“gda“d ait ?’%)
per pendi cul ar t’B‘ %’S:% &M %wgp f‘;’ av"i"he pea‘k TefSht 9 feak
(28) is eds| s faBihg %iah asﬂd a\npohnoaom:ﬁd dritd yasiEi@ plisderd a0n t he

vertical (44), bﬁtovuaﬂﬁctédhmough a tee to apgEbE tal/demigr of 1$3iand pfssedebaiovegh anl® h a
83 05 metas) Pg fug‘me That

peak and the extsrisicopor{rig) 1“85?“ ‘Er;’;ge f"“” e

i's within 25[ert ity "‘15 [ﬁ% RS smm"s Oﬁtq b8 AR 4D of i ndex

l'ine 2. Trace \’]\Datn@agﬁ&s ’IlhElmel@ 3¢euildsa(300 fpm). The yam ts)GnlyCdiﬂﬂtl tions

(a) and (b) $rddie lsSﬁtted to a paiong pawny mhitle cabpuyrd.005 times its origimp lengtly

respectively. closely fit each cylinder. A small hple eagcg u%ggqggefqu the, p% ﬁr’fﬂt‘“o@'ﬂu?a‘rm?%er
1

13 piston is opened for the uu:lal o:itung cslr oy dre given
ir an en
13 to the aB¥UR™S 11‘“1"":me;trtermeov ) 70\ p| ece of tracing _densi torret er trace

for both positions. cond S er and a

hori zontal  val ue of " -l)gh '§“cal @E‘gﬁg{ogél ;E‘g%guo;%f i duci al

i ne drawn. ‘ghe pOI’tIOnya tdu race val oi&xd Oof a andohedn the | ef t - hand
hal f of the V\hlotrhntnmlangles t he |nﬂl?éct|on (28?02; t he un-

densi t onet er trace for tPREens sryealigsieer ns. 464 resol ved Ptk and the shoul der
(31) of the The Lateral Crystallite Oder (L.C Q) |nflect|on S
drawn on the paper. The peqMPLE ¥l ue for a f|13t9rd ¢ isgtransfpyngd lpesrlined, 100

section) is S then shi Med kegBA‘ﬂ‘? thof“aboutE égilcﬂ) b7 ?g V%EH‘Q:
n 1

average of ABS an ric c1d ;9)’[% about3'H a\ltes 1SRmbRa y 51
of the shoul derwathfq;c VN pl ety Shixed N€tiscdl It tha/ @ansfere (The d6pe is punhﬂeénds
into the shoul d@fougha YopQhmrinke ovbeﬂmixt\@uimutds réem ketﬂF thPRah\? g%‘%bﬂﬁf‘_ Bt 108§

a finite val ue t.b(Bwe ekio ahdb ges Ph qﬂ@gj i;]}‘?sp

infinite val 8, m h’é‘“ CT}’%IHE%L; b va p g‘faﬁw A} Jmbtees
transferred- by m‘:"@f A EwRA Gh edh&el’dﬁlﬁkltﬁﬂ’oﬁgh tigk pishigd in the blekr bon
paper to the ortggsral atur &G:eplﬁrﬁtagfl mem@ blad&-velt(a @Wﬂédsoﬁq) fvaqcl?elslﬂ

are infinite, suaredar peiow apbed fdist shont “ﬁ ﬁ; rage
s infinity. ss we e e o el Bl mﬁ%ﬁ“ M
maxi mum verticaly o ﬁmeg)g@“n p%h%@m@r,ageuﬂ.) Giafaktery uao;and eﬂtﬁlded from
separation bet \Ne@amhheoromogl matouranmet edutionr the spingeret zan eetofelovg mg o7 35
filanments exam ﬂwhasabu&amofsﬁ%m of t hRM- FEMP H’émﬁ’tgé rER YA £ or
t he exanpl es using "as infinity. of the resolved peak (26) is the

vertical dis- Aver age LCO




tance fromit to the background I|ine. Exanpl e Val ue

Range 3. Traces haV|ng a single peak 20 The peak height is the
vertical distance . i i fromthe
peak to the background |i ne.

1A (a) . 12, 24. - i A. Traces with two peaks, neither
resol v , The peak helghts consi dered to be (b)

26 qg d_ \_; _I'\J nn||g| L‘E?s‘:"gj'?fglll’ Qf I fa) ﬁf 1‘ hﬂ f \ViV a nn:-\l( hej r}ﬂf S 25 | S

i - \g% reely revol gf:uz{:{ reEﬁmple 1 Tllae dopes
1B ““del' the spin to direct the tﬁgreﬁ]gél ampl= I a Epmnﬁr%st s\:rrxnt;laltlw:::ty e. Sum of
t he dgnstotliesdndap whikkGtedR]ugtk a ceranlidrodd mil (0. 076 mm ) diameter holks throu

hal '°7
diffr actmn@mmeafsww at diffgredtasbdedssg@an cx(l.Cl@y’&f of aisfio Dutnar d)rer,s%a@udl dsdoe at
| east 0.%P der |gowater (50°C.) spray Bhear g, thoroughly washed in water andjairidried  density of

bobbms of, yarn are stored in a ta
t he backsy nj €th bmersed %a i‘@ pattern should give
10 NaHC033éhd then efr:lrtstirmerse d w1th ab@d&f)m o Cﬂ%lgéjn results g §g@|1<‘ trace, with
t he mgm°§) weaswzmcinahﬂvmrﬁdne HSOIRy H(gﬂ.(l]dnﬂ:(mft6049/51 by weléht), 55
114 ing devicey ntip &J.§. éﬁ?ﬂhaﬁd M40 (108 b0)-ratehs pelales amiss o -

2,659,22 %‘ fv
blerr] mddnt &hﬂagé%\ Oxﬁ)%operﬂp ﬁeﬁ%"o@ﬁ‘ ydrjﬁu;:fénsllsa o}'ern each

‘bei ngs5nof Y Gridd given as items f-nS mixture of an additive-arid H, SO, 1.2-1.6
t he nmeanitof af hend afin -Tab.hd/' Ir ﬂ'ght itran d (e, ) ds used. Windup speeds used range 60

3-25  have spmostraigh fqropsiab 15 Bdcandiddl  frem 1608 Siteahiic ke 4090 (item g) feet/ e[ err] 40

t aken asla aﬁ a“égf‘m 11G. teemJaOpvﬁnng:inbdepmmts of mixing ( Gy the mixing 49

ter mi ne "PRAR Hei ghts, a par anet er, Aﬁ"“H 51885 s“’m?lllg) %eT'\ScfP’éEP" a neasure
of the degree of B (itemPB to 4‘; (,tem ngm ?ff‘polymj;referred
st r ucaour eAldopet mma ngducgrsnsoéf rx?m—rn 100 ml. of ¥@vehd a8 addmlw‘;arom& bpRéific 65
st ruct ur ml of sulfuric aggg conditionj and fiber propestiesj are given in
(a/ b) [ ersfo( é??ﬁ’% @?5;‘ ‘fx ﬁ”&g@ tF ie1s oBservecP thatt Qle 450f dtl)ees%honrl]cel ght s of

f r actat @ne ﬁloaf}dofthbélﬁ' 4 f&e 19.5 m) acid¥ as additives in 1texjx$§and g affords g 90~ |

subs C35i pes mBugmiiroughr ef3er mfnolaizehe)f Sir alowkr Lviscosity d¢pe Shdni withS sulf@spaes i 70el y.

h o o 146 %:25 mm verticgl &f 7°C. ahzi_lhn t he case of . cI ass |l structures,
— C
i A TR L RIS i QP and Herr)
are of about 23. Mifke r'obbin is sprayed  lower than th t ofj & 1db epgds foll ows:
| n a YPsissrarhted anve EaIdKSO adhttion. NAfudr]| effuoqosulfiuth Hﬁcensr e solvent (eg, item 75 [
are the l{z“}ﬁm 9‘3' ?@)‘? #Ppe’ﬂ%émﬂabe spun at ﬁlewqrh@mam@x line, and
demer /h 7 e fiber from item g has anu For an

par al elwha{ froildk @ (Scm auge | mod 1

e.d. patt €om, aa*gmg ik it ConRining O he v Gt ﬁga“fﬁkalﬂé?& onth ;\aﬁ‘ er r] are the
peak Jﬁelag-‘ntesmg fis done in the envifonment used fucrométhanesulfonic acid-ab an addit€.an (g9)

per pendls e The flm Bes 28 1Y rof yat Jegstt heThe mqumd‘éﬁddhtlwetharveh (>fb)oleper pendi cul ar

to scan”(a) k[err] 7.3%6 “:‘Die'a"" iy m ag °°“I‘ tion,
respectively. TheExsMpPegmipts S and addmje/Joﬁ rat %ken in the S

and L-  This example shows the use of orae sol- a paste tha(caknoB6k exﬁ'ﬁﬂidi t'rhem& gaspectively.
A val¥e VE%S " A" pﬁs) 1J (; ICXW ug’lgﬁig addljgive/solvent ratjo for item m and 1.8

’ o 131
1.7-1. 91tems f, \ﬁalnuﬁﬂ xﬂfana vgmﬂs l;gh%’ 't/olcm m%"tmde %@sﬁogt Et}lég 14

1, 393, Oadds containing additives are prepared by additive/solvent ratio for itefh j gives only a
hand mixing followed by 15 to 120 dry crumb.



Aver age LCO L.C. O values for PPD-T filanents pre-

Exanpl e Val ue Range pared by conventional wet
spi nni-ng—net hods S — 1.2 —06-22— ——tange fromoO
to 4.5 with nost of the values
bei ng about 1.0. V a 44 15-1i
6.5 5.5-8.3 Fi ber Densities . ,
Fi ber densitie® are neasured using the 1,823101 d 72 18
15-132 density-gyadi ent tube procedure for plastics
specified in ASTM nmet hpd D 1505- 68, Part e 462
154-i 27, 19;70wmyd|f<1ed= by usi ng hept ame- gargor2 10 4
tetrachloride at 25[erffQ~as"tfe 1 quid systemfor " ' 105
35-1i t he.dpnsj ty-gradi ent tube. The densities of
four | oosely knotted-lfsfért.'(about Lte 24Ccnh -~ o § wn ¥ wn 37
15-81 Ien@tﬁ of Y1 ahent & yarn are detefni fledtarfd ™
t he average val ue repoftef. 15 h 65
12-110 Fal | ow a9 @.I‘Q;thﬂ vl &eso(todhkeeﬁlgmél o g
cant figures) of den&i {§ [¥n Jranhs/cul cecemti-~ = noo.
nmeter, g/cnferr]) foE he| fi bers of the exanples. - 15
1, 393,011 15 Exanpl e
Tabl e item | |© deNSEtY « @ @ A @ @ 9 ¢ @ < v
as-spun 1.44 A \ a
1.45 < |11 A VI o wP ¢ o @ w 145
1A Vi gcem~~~~1~45—'ﬂ—‘—*~'--‘llB
1.42 IV 11 a 1.48
alerr] 1.43 b
. < w — < o ©~ (o} o0 Lol 0'1. < [ ~D.
éigrzr] La G|FAFSIS G S FII S d S
1.41 . flerr] 1.42
g 1.438 4%
555838323'_5: = FE & 8 2 &8 &
Ex E
7 T
= flesss888%8 858555
S
o
E‘-E\'eessas R 8 8 8¢g 2 ¢
§|§§§§§§§§ 223223 2
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8 s 5 2
g 2 g § S
. £ 2 & _ g3
2 7 8 3% % g o8 g
= T ¢ 8 g8 s % &3
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h 1. 43 h[err]

1.46 i 1.43
G 147 -k

1.39 k[err] 1.36

I 1.43 . ) r

1.46 S 1.40

Y, 20 LV 3 1393011 1 45 ' 20

b 1.46 ' o

1.44 VI Vi d 1.45

e 1.45 e . f

1.44 3 a e Q B < = - 1.41

h @ 4 £ 4 5 55 ¢ R~ |

1.43 6§ 8 & & & @ @ g E D383 011

16 The whodl yn-aromatl G2 pol Eam cfxa flr:ls)err:s ofa ckose A water bath at
about 95] err]@:. Ts Pl acBd & thEs i Aventd om wi | & pref er abl v have a density
around the m xi hpg device. After about 1 to 2 40 of at least 1.38
g./cnferr] to agsure that the hours the pol yner-solvent m xture is pushed
fibers wll not|have an-excessive anmount &f by the pistons from1l

cylinder to thejother % voids or bubbleg that woul & significantly re- .
for a total of about 5 @cles. Wth all of the 3 dudce the expected
tensil e strengt 1. g xtyre, now a dobe, in E cyld ndeg (and the
In general, at gasﬁ pards of all of 4 he §ole cgnneeil nge passage), the.
plug is rem)vgd Erofh 4% %l owng E('amﬁeSN &l Igstraie bpt hgﬁhe product

t he gooseneck:aigh actied t th%’“conﬁnectﬁ'ﬁg PaszE & and pragessSof the
i nvention althmg Ex- %ageo@ndﬁ he sggosenes;lg '§ com\ect%d gg an 10
amples |1, VI apd VEI are pr}@ar::ly fog el eteri g Ilfheaegedggpl nni ng bl ock
havi ng a t h¢ Sputpose of 1l us&trat} 89 Ehe;,gfogess » Exceptg &stai nl ess
steel felt filteg (_E)y’_\na Y )@é‘ﬁ&@& o Efog thE cgr]gar@tlvfé tggt ment i oned
in Ex- by Flui JI_“:;Dy@[cjgn g5, 'I.E'&"%a h@:grlgtog\@, B );50‘: ﬁ%
5 ¢E 5 =g §s EE § £ EE 5 = §3
$ 82 3 52 8 £% £ &% €3 & 5 &
= & 58 $5 oF £3 48 & 58 &S &5 B &2
2 % BE B B4 8% F° F 5 g gt f g
B

Diamine — Diacid Chloride
PPD — 4,4'-azobenzenedicarbonyl chloride/TCl

PPD — trans-hexahydroterephthaloyl chloride/ TCl

chloro-p-phenylenediamine — TCl
chloro-p-phenylenediamine/PPD — TCl
1,2-bis(p-aminophenyl)ethane/PPD — TCI
3,3’ -dimethylbenzidine/PPD — TCI
m-phenylenediamine/PPD s TCl

PPD — 4,4’ -bibenzoyl chloride/TC1

PPD — fumaryl chloride/TCl

PPD — chloroterephthaloyl chloride/TCl
PPD - isophthaloyl chloride/TCl

PPD — chloroterephthaloy! chloride

Item
a
al
b
c.
d
e
f
g
h
1
]
k



anple VI, all spinning processes in the Ex- and a 0.5 inch dianmeter

spi nneret with 50 anpl es are according to the invention, hol es of 2
m | ,
95[err] C wat er bat h is replaced around the m xing however, conparative:

the heat-treated fibers  device and the initial length of the tubing.
at the end of Exanple I|;.(g) and (h) of Ex- The short length of the tubing
between the 53 anple 11l in Table | 33ggmiin Table 11; (c), water iath

and the spinning brock IWHLEERLC) (d) . pt and 1 Qb4 QRRL €,y 4N
Table iS W appeghicidink Sofeilel (8o AtousV. (55 e o?}ﬁson Eﬁi?m‘if sl
The dope is purﬁaﬂdmﬂds Ginde tffom diltmndﬁ opnd diacid  furic and fluorosulfuric acids in a weight ratic

devi ce throughh@l i po [ nneret 2 lg)s %f {{1 )}D }64 forg}tems 1,lam2§nr£‘rj§ 1.15: bgo I\/PLE
3 : St
ot ot 5.4 1 = A Bl L O LB S0
4[err] C. usingd® diacid cbﬂb:ﬁd& @itﬂ fsumng: aad:|cdx-(9tﬁ>ns7% H[ err] SO[ err]) | n t e

spi nni ng tutlj‘g %ngr’:]a/\ﬁhmt F§° ;;agsslble,do a%ﬁ é(iplher geﬁﬁb asf ewed rm:%mi% | ymer
per 100 ni f ﬁ@" ee (}’g‘% o 20f§)
by veight). Théys i Bl e caueé‘nng on @t;g fécphé,ﬁs, RRRK 1S
transferred t o adilter an ezftddb&ﬁlﬁngafwitblvva@' etnhordomghngvag;hs gl Qg1 at DOE{Bmm )

m xi ng devi ce G'@nsiirmgr #“alt nintf 1§ hﬂﬁ\ﬁbm'a!h a| 13Wr ofofir @58t°and a
d.p.f. of 15 ingyhig dé‘Pﬂg éa‘&?’\g gﬂﬁﬁgg’lﬁogﬂm C&%@?ﬁﬂ ) and the

connect ed by stapBlass wsdeah tﬁadelmmV\dah&h |§Of .POI tnd. ﬂ)&ﬁe bk ﬂi @‘OE y
is plied to a 3 shainsmTaimﬂnHethtxed:eta jbnsa. fipene ([4@8 ango()sfeznmkp ﬂ‘bet albemdenl er

of 183 and EgssBBDf Jg}‘n @d for p-phenylepe- | sa"té' Eﬂhbrr‘YaP}Vdm Elggeﬂﬂd dpiRicn
cyl i nder el

(g {E AR E °§E T4 Al blofsrties 49 asg
filter pack [ 3mielzRES é&@am 135Wh;.§2 atapl 2 ETh i RS o of

1.4 gpd rrmhomrcéehb’ @mb Gypreshissicioeens , meamsdd/ a raodonce:atamm aSpekl to gi ve a
resi dence tj nepe‘i'l?gbé‘m molar rati (pb b/ LOWMEE M Zé?t’SOi ‘t°8°1 5 af “%&danf/ﬁfﬁg

seconds (300 (OIS A, QB i, ‘Sff' Jipae :ﬁ ai o Of
pi stons whi ch pabaMEe da)QEo Nt ,hmspyfrmo&r(mgl epmcedur@hxﬁs . T11 each

cyI i nder. A smatel uskbfoe allnitema@krept itePr oyhere| esDoxie ¢omam Mad Qispo errpeat@ heat

i stonlp riggeth {DMAS) Vs rs
Py ool we e ink B ARG R

as- spun of the 2 kub@iis sl ghvth @l the table as is  the above pma‘ed ré i fibers haitA. aE{eM / t ou
26/ 3. 7/ 750/ 0. 50he weight /rgtiogf € fdve@3to the total tenacity of 17 gpdrarn, Ten./E/ M
22.8/2.8/811 monomsg. 571 7/1103 80 yarn, tou., gpd

0. 314 0. 164 orientation angle

11. 2[err] 9.0[err] . apparent crystallite size
40 A 109 A EXAMPLE || .

The dope is transferred to a glass-1lined, 100 A
wat er-jacketed (90[err]C. ) kettle. A vacuum 85 PPD-T pol yner of 6.0
l.V. is added to of about 69-76 cm of Hg is applied for sul furic
acid (99.7% Herr]SJerr]) at 40[err]C. in a about 30 mnutes to renove
any air or bubbles wat er - j acket ed conmerci al planetary m xer caused
by the transfer. The dope is punped through a top entrance over about
2 mnutes fromthe kettle through a transfer line closely 105 to give

a ratio of 46 grans of polyner/100 wapped with a water line (90[err]C.)
to an elec- 90 mnm. of acid. The m xer is sealed and placed trically
heated (80[err]C.) spinning block and under 68.5 to 76 cm of Hg
vacuum The attached gear punp. The gear punp neters t enper ature of
the water jacket is increased the dope through another passage in the

bl ock to 85[err]C. and the planetary mxing blades to a

wat er -j acketed (80[err]C.) spinneret pack 110 started at a sl ow speed.
After about 12 mn- containing a backing screen, stainless steel 95 utes
the jacket tenperature is reduced to felt and a 0.5 inch (12.7 mm)

di anet er 77[err]C. which affords a tenperature in the spinneret
containing 100 holes of 2 m| (0.051 sol ution of between 79-82[err]C
Mxing is mm) dianeter. The dope is extruded from continued for
about 2 hours. The solution the spinneret at a jet velocity of about 207
115 then has a bulk viscosity of 2300 poises. f.p.m (63 mp.m)
vertically through a 5 mm



17 1, 393,011

17 | ayer of air into 1[err]C water in a spinning tube m nut es of
.mxing in the mxing 45 simlar to that shown in Figure 1. ltens
a and devi ce of Exanple . The dopes b are made using a

freely revolving roller
under the spin 'tube.to direct the
with T\Aagh'r\/ 3 5 to the windup whitf

eedlrne

are extruded W th apparatus simlar to Ex-
anpl e |

nmc uses a ceramc-raod

t hrough a spi nner et
m |

(0.076 mrr) di aneter hol es through al
di fferent speeds on cm layer of air into 1-3C
bobbi n under a water (50[erf]C.) spray. The up, t
water and air dried 130 ins of yarn are stoneq
the bobbi n. The bobbSn$aar et hgn Aubmer sed fn
conditions and results ar &ven-‘iloN C(jg{rrk] ahq
with below Solvents use dr r BC Serr]
(70[err]C.) on an advanci g Eeel cLexS:ra t- SHSE ey
(49/51 by weight), 55 ng device of the type {
Herr]SO[err] (100% for iteéms a, b, c, and d
yarn i s wound up respectively. @e’*soluvent for itd

dried on the bobbins at 70[ ¢rr] Cg PiEop&rti es ’;ture
hydrofluoric acid and for 1% of § dii ed 3arh &
itens f-n a mixture of an aglditi & @ndﬁl—l[era"]wér
in Table VI. These items ( ﬁo% & sSused. \ﬁnc_gjp_:osr
have spin stretch factors o ul 5£ 3.4 %nd @43fr§or
(itemg) feet/ respectr\?ely.g s 3 & 8 %
(185 to 610 mp.m). The cofgentia-£ 3 & g 2
tion of the spinning dopes f&nges friom534 & & 2
(itema) to 47 (itemf) gra of(?)olfs mer/ ) § &
of PPD-T 100 m. of sol & %,ancao%i give.§ Otheld ¢
5.9) per 100 m of sul furfc|@c d o alroves cahdid i @ns
are given in 99% Her{ES & r) igsE nixed ard
. slot 2.5 m| Xg0.35|4Eh¥05H3E8.D ) §
the use of the sul fonig SH L& veodtyeofe
acids as additives in gems £ tindk g-af Zok dS a 252 [
mm | ayer of air |ower=viscogity Flome han it il
al.6 X25 mmvertical §lu of 7[err]C. alone.
passed under a ceram ca The dope of item_e cont ai
rod and wound up on a bobbip at a S$F acr{:ﬂ has a

about 50C. of about 2.3} The bokﬁar nis sprayed

mel ting point of a dope with 30 saturated %aqueou's

The yarn is wound up at

vat er, wound 50 a
hor oughly washed in

| in a tank of water. on
0. 1N Specific

| t hen further extracted
F, wat er

|F/ Herr]Serr] mxture
hown in U S. Patent and
2,659, 225. The extracted
M c IS a m x- and
of FSJ err],H and

5.2 1.V. are given as

] items a, b and c
)eeds used range 60

h 608 (itemj) to 2000

m nut e

B
ope contai ning 46 grans
pecific 65 (r.w.
and fiber properties

extruded froma Table
It is observed that
lbout 64 feet (19.5 m
er mnute through a 3.2
furic acid 70 into
water and the film
ni ng hydrofluoric
melting point that is
with |ower than the
NaHCO err] sol ution.

After fluorosulfuric acid as the scdvént (. 9. ,§ tlem 75 neutral i zi ng,
washi ng, and drying, the fi Iﬁﬁ b) ard n be spun‘ 4t a | ower tenperature.
of 871 denier has a Ten. /E/ i 18/ 5. §3 5 The% ber fromitem g has an
unusual |y high when br90 €n usi ng a&Z Bcm g_apge length as-spun yarn

modul us. Simlar high val & & t £10@% el Hngat |;or per m nute.

Condi ti oning have been obt igned & r gm pes— tgrfing tri- 35 and testing
is done in the environmen§ liSed 4 or c%rret hane§uI§cn| c acid as an additive.
80 for yarns. The fil E has arg | 3. 20 a@ Iast The amount of
additive that can be tolef- |2 %02 _§ & S E

ated, under nornmal spinni sondi;tic&rs.,g by § ° E
rrerizationaregiveninT I@III_§ \\%}ergz*r,‘i—g‘f1 EXAMPLE | 11.
addi tive/solvent ratio fop iltem f3 yiel & onfy 3 ~ | This exanpl e shows the
use of other sol- a paste t@at cannot %oe eXtruded.] The use of a 85 40
vents. r B 8 g EP0ABJ additivel/solvent ratio
for itemm and Dopes (f’ PPBLT“' of" 5.8 2. %(4.6 for 20% polyner
gives a very viscous m xturé¢ itens f, k, mand|n) and various acids and
that cannot be extruded. Ehg use of a 40/ 60, acilds containing additives
are prepared by additivefsdlvent” ratic for™it@m% |gives only a hand

m Xi ng to

90

followed by 15 120 dry crunb.



[err] [err]
1, 393, 011
EXAVMPLE | V.
Thi s exanpl e shoms t
m xture of su
quorosquurlc aci ds
of 1:1 for i2&nms j_

19
19
—_— __ Dopes are_prepared using sulfuric acid__35
he use of various (99.7 to 100.0% Herr]SJerr]) (a
pol yam des nmade from di ami nes and diacid furic and
in a wight ratio hal i des. ’
| and n and 1.15:1 %£398.0iltem 5 The pol yhers_ar e22rade

by dissolving the b
am ne in the sol vent
cases the poly- %40

mer used is a bl &hd

stirring and con- t
| east The dopék.a
pol ymer is recov& ed
the crunbs or gel | by
usi ng the apparat pg

and techni que of EXa
washi ngs with wgtgr
then drying. Th& lsu
of air (05to%5.§|
water (0 to 4[eEr|C.
filaments woundgup

[err]) to give 46 grans of polymer/100 m . of

coollng the am ne solu- acid (20 weight %. In sone
= Ztiondogaboutts to Fo[err®FC, thed r &i fl y2addi ng
5f <2ver al pdl ymer fFza- @ tHe di act dthFor Fde~wi th
ons. tinuing the stirring, when possible, for at
e extruded af genperatugesgl0y gbowd L heurw The o
Trom (eplnheret bIockg) Yetween 51 and 100[err]T
pulverizing it in water (except itemj, 35[err]C.)
A5 o i g Wrigg 8l e@dqg gpe; mMxxek; ol kecgi ng on
nqsleol d ren spi BneEet s < i 14 ers ard rcepeatedc
and containing 2 or 3 ml (0.051 or 0.076 mMm)
aI precautlons in forn} di aneter hol es through a | ayer

ing high “rolecl af! wai ghit PolImess Ar& L 97en) Ento

g and the observed.
speeds ranging from 50 Mononmers used and the
(Ef.D. 8 13 B P BorgitImF tD RBE & Sar sAown

[ag]

in Table Il where|t
fibers "PPD'| a
washed i n water a1L§j
t he bobbi ns. i
filanment properti ES
I11. Wien 2 Tabl psl
sane type are usef f
pol ymers the nolar r
5/95 co- 25 Eis gige

al
polyners forned:s |23
h
n

e abbreéviations f.p.m f43§ m p. m) for I'tem p° The
"TA " are used for p-phenylene- are thoroughly

4 e=d 20 l~d| &m e |ndet elhepht kal oyl occhloor rdeer espec-
ey it SOHE sPecifi & ddtafl sTof¥the (fol A 8. S"F."and
re givenin 55 merization are given in Table

. Jhe; | V. <oneitegmge qandge;qise 3  =oBoNgr sxofat he
r co- rreasured at a concentration of 0.1%

tio of the nononers A 20/ 80 copolyner of itemq, a

e =~ < o = « o polynmer gf jtens

c, d, mand @ ane*h
pol ymer of r2and p.

N- et hyl pyr (ol i dong
used for all |tems:nn
per 100 1000/

(23.4 weight %
from poly(chl Br

mers

P
The wei ght ratl'e an

of the 2 solvents|{£s
fibers with fil anment
tenacity of 17 gprad

u'-'Q
LA
c <
17

Polymer

hotroe= v = HI xtur€s of 2 5ol vents, vhexanet hyl phos-

jall of Table Il. can be 60 phoram de (A and

(B) o spun_by _the above procedure |nto fi bers Jare
epi 4 em aswharer Dope cont@i ning: 5& gii off pal yier
, N-di net hyl acetam de (DMAc) was m . of sulfuric acid
de 30 wused and itemj, where equal volunes of B
-phenylene. terephthak- « o and DVC were enployed.
iZle)* of” 471 5 VT afd §at‘i‘sf°&ct°br|°ry“5pﬁln By S 0
given in the table as is the above procedure |nto
the weight ratio of the solvent to the total

nononers.
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e
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hl.
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|
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s
el
fl
bl

Item



21 [err] [err] 23

1,393,011 23

EXAMPLE V A homppolyner (item c¢) [poly(p-benz-
Thi s exanpl e shows pol yam des nade from ani de)] i s made by cooling

NN- di net hyl - A- B nononers. acetamde to
- 10[err] C and rapldly addi ng 4- 30 A random copol ymer (item a)
(p- benz-23 - ' p-A3henyl ene
t er epht hal am de ZSEiQMpLgh\} ori de (sol veRpt ﬁdmp@ﬁﬁf &nf- D) S
nmade by addﬂmgexpnramhmmlym‘;iés nGaldé Bbrh demdm)l i ma&rwqﬁﬁz&gﬁgg&ws hour s of
stirring, °f mor"’mmh drochl or |)de to a gt éﬁ%&g%an@[feﬂ@]’?% %s‘bl 40

: H a; 1de ro~
m Xt Ur% | Smidf, mhihﬁn hi é(@rs @t@ﬁt rent monorf% l.bt ratio= y6
p- phen erheﬁladanayn drngl ;ﬁanﬂ%m,.' vE cHdride @ th%ui‘dhé'!ﬂ 295 GARLH other 1.5
hours. 35hydrochlor1da tdapaﬂekis(ahm mgmu- fmxkte:xam gaz@lhmﬂphhinm carbh@repol yrrer S
recovered“ a vbv"e jamipging % diiwed exfothhy dbthayd.- 35 The
pol yrey, | ﬁf‘ﬁﬁ E"%’féﬁ’ g ’ﬁfé 'gﬁm‘e F@‘"’;‘Z%"fst?i;"%o {1 nut €S
and wi Oh p)b)olnﬁdﬂe& utes @%}1 bé nued
cool i ng ta’natb@tutoo&i{geu Aot 6°Ct, edreppididial Gylfunc &dhf(m i€ 1605/, dizsg)g foOgi 00%

H err] Sq g‘}“}“ For added Wti,thl giriinge | about &6 e Ofa’dbleer/melhof asidi r40i ng.
about 46 gﬁéai, g?‘?g mb‘fs ac(rzgiog"ﬂb‘ 7e f°§§ PEPS REERES E9nt i nued for
ml or 18 weiglht
about 5 niadbltof e 5 is 105f3 “@ 4 Hemperararsh€ pol ymer
i S recoveresmgctiygy. above The rml e lo(l,emeenon 1&@\@) ghd 689C. (item c)rati o of
the three §°1§yeer i(igerm b3 (B-benzq'hewlm)ﬁ)esppa!ﬂels e')dtthm{@G Oéﬁxam!?hpeﬁat ures
[ espect Veu}'n e/chloro-p-phenylene tcrephthalamlde I from spi §/GaRtpn an d
p ¥ /25) is made by dissolving p-ammobe or 0.076 m d,am ter Hole wﬁ? gh
68[ er r | C. cHidrid€ M hy@ochloride  an@ ! 8¥§ GPRP (Y. Qku usi ng
t he appara!tenosenaimhmeemhmmfmeedqiacdaﬁadépl and ﬁlaments m .rgurghenyl ene
t er epht hasi‘fl‘r‘ﬁgd ab°“‘lllf¢o‘|w1§1pﬁ¢¢mrtetp§- cdmaamﬂrfmgn A1k m;pnm for (em35® 28 75/ 25)
p i
'+ s, b u T v © e B e ol theough
l ayer mglﬁh R rah&l‘if nm ( 5to0 1.2
cn into Milerspécﬁvetyo 3[ err] C) phen:ysbmdmegmme; Ta{ble Iv.
NN- di et hyl acetam de, and-the filanments wound up at speeds rangi ng
cooling to about 11[err]C., rapi dIVBér(’fdi\’ng tereph- from600 f.p.m (184
mp.m) for itemb to 50 thrggnpwmpgmegrl de with stirring and
recovering 1060 f.pvn (325 mp.m) for itemc. ARae.5 dke pol yner as
above aft eriett asth. ngYMMEr -Tenf | DEr' s @re t lapr oughby washed in water and
ni ght. Th 3:1:1
respectivel y. 47 54 3 5.4 800 R opekWi es3are gil¥én in Table IV.
TABLE |V Fi l nt Properties
b 53 3 4, 3, ge
LV 4 9 2 8 680 3 5 A O A
a Iltem §7S. F3.7Yarm den 570 E 1.0 Mo.a mlpf 15.80u. [err]
[err] —a 4.7 54 32 54800 1.9 0.90 32
11.9 b 4.5 3.9 23 4.8 680 3.3 - 14
EXAMPLE VI. passed under a rod and into a second bath
This example shows some variables in the (water 15°C.), under a rod and thence to
spinning process. Dopes of PPD—T in sul- the windup, Windup speeds of from 650 to 80
furic acid (99.7—100%, H,SO,) are made 1450 fp.m. (198 to 440 m.p.m.) are used.
60 and spun using the apparatus and general All fibers are thoroughly washed and dried
technique of Example 1. Some specific con- on the bobbin. Filament tenacities are given
ditions and results are given in Table V. All in Table V. All items have filament (a)
dopes contain 46 g. polymer/100 ml solvent elongation of 3.5 to 4.8%,, (b) moduli of 420 85
(20 weight %) except item e which uses (item e) to 850 g.p.d. (item f), (c) deniers
65 38 g/100 ml (17 weight ). per filament of 1.1 to 2.7 except items ¢ and
All dopes are extruded at about 95°C. d (12.4 and 10.5 respectively) and all have
(spinneret block) except items e, i and j (73, toughness values of 0.22 to 0.69 gpd.
85 and 80°C. respectively) from a spinneret When the procedure of item e is changed 90
- with 2 mil (0.051 mm) diameter holes except by placing the face of the spinneret under
70 items c, d, and j [10, 8 and 3 mil (0.25, the surface of the water the maximum wind-
0.20 and 0.076 mm) diameter respectwcly] up speed that can be used is only 90 f.p.m. (27
through a layer of air of from 0.5 to 1.5 cm p.m.) at a spin stretch factor of 0.6 to
thick into a coagulating bath. give 9.2 d.pf. filaments with a tenacity of 3.7 9
The coagulating bath is water for all items gpd.
75 except f, g and h which use 47.5, 54 and 70%, Using the procedure of item a with a SSF

H,SO, respecuvely For the latter 3 items the
yarn coming from the coagulating tube is

of 3, filaments with tencities of 23, 22 and
21 gpd are obtained when spinning tube



5.7 3.7 19 4.0 570 1.0 0.41 11 15. 8
EXAVPLE VI . passed under a rod and into a second bath
Thi s exanple_shows sone _variables in the (water 15C ), under a rod and __
t hence to spi nni ng process. Dopes of PPD-T in sul- the wi ndup. W ndup
speeds of from650 to 80 furic acid (99.7-100% Herr]SdJerr]) are
made 1450 f.p.m (198 to 440 mp.m) are used. 60 and spun using the
apparatus amd# general All fibers arebi¥8tbughly drj 24
techni que of BExgmelde sls, 4SR8.5S RRieh f(hLs, G0N war@NurkiliG LR Bhdlou bi hebRto 2 10
tenacities areandi UENcm.) are Gicli Ths varfadon @6 UwindupastetsQifpen (147 habh.p with Al | i n
Tabl e V. All ipopiss e lsngth vasiesethe "‘Gggy of the of 300 e jweshad ag‘i dggg ¥ib&sY / 100
m sol vent eI&E’?‘a“f‘f‘ cpfthegtension pn jth; gaready)) uﬁ,‘%‘é%ﬁemwu%%ré wit -
wei ght % e?cep mc&{ﬂh&@ ot i%e@Sa aré hle?—m% r Lo af# Ofeplited byl a |&rﬁ'mt;tl) of (3
deni ers 65 38fied/ O&unding ihé dapd ghiboBf) 90°C. toluene so that the spinnerpefacefis inameset  of

1.1 to 2.7 excdpm #6c¥ polymey) through a lajom. diggelueneir e extruded at about 95C.
d (12.4 and 10257 eEepcrerictl s ket o *Have (spi nneret bl ock) except
itens e, i and j (73, toughness values of 0.22 to 0.69 gpd. 85 and

80C. respectively) froma spinneret TAM&Vthe procedure of iteme is

changed 90 with 2 ol (0.8] dicgieter diol es except by placing the
face of the spi nne\rigﬁs@ﬁder Tem E},{%ﬂ errsé%,e d, st | HihRent8 and 3 m | (0. 25,
the surfaceltad thelywat/esmthe rraxi MUINTwhi®C. FactorQ. 2Cenadig 0. WaBabter) di anmet er

respectivel - LS
through a | #&er of 4d§/t4-20f froff® 5 to 138 cm 3%. m) 24t a spPrH tteRi%h

factor of 0.46 to thick into a coagylating bath. ,, bath tempet¥e 9. 2
d.p.f. filaments with a tenacity of 3.7 95 The coagul ating bath is
water for ald itens47@pd. 75 except f,4g andi2it whi ch7use 4Tarks débkr and 70%
Using the procedure of itema with a SSF Herr]SOerr] respectively.
For the lattkr 3 items the of '3, filaments wlth tendéities ‘¥ 8 22 and
yarn comi ng §rom thg_coagul aggng tube,ps 21 gpd ar gqobt ai Rggmhen

spi nni ng tube 24 1, 393,011
24 | endt hs of BB 4 andc99% inched (21.61 10. 2Hhat er, aciddimth a gui de
and out of the bath to a 10 and 1,27 cm,)), are ed. The iation in
windup at 480 f.p.m (147 mpSHY with 2 3dbi nni #S tubeaf'g;%ﬁ‘h vari es
the vel ocity of the [SSF of 3:095 The waghed and driedpfi berscid vath Wat er and
hence the tension on the thread- have a filanent tenacity of 17 gpd. This
5 line. i 6.9/5.4 ca 85 3 5.8 procé8s was imhsrsaintiscasity
repeated with the The LOning conditigns of i.fema af i-...]ayer
of air repl dced by %S/fscm Iaég?&of 159 fqirbed by léxtrudilwge{qﬁgsﬁ%ﬂe at
about 90[err]C. toluene so that the spinneret face is inmersed (from
4.6 1.V. polyner) throBSAMRLEVII in tol ugnabout 500 f.p.myers3 Qhpal)y witkrd i cal |y
into a bat ﬂoofte x@éa:u;xg%; Sl::m;srocﬂ;: effect of extrusion F%E of ibm:t :.7 btc?u tS.QSIﬁ.S‘,The dopaph ghey/ 30

| nher ent ing 46 g PaGmer/100 m1 SPLL of the transter i yéi%%? i
Tenperature  of Bﬁl??ijc acid (59—St I%atI%go;/) &Jﬁ@ﬁ&ﬁttﬁé}ﬁs@& r é/béfuﬁl;gg

[err] C. franPPD+dT of |5C. 1.V. Fnextroded—usinige nieropetagure  for eack/aspinaliibe esdmated
4.7/4.2 25 the geperglsprocedure of Examples II—from wgrature of the gope—as extrudedyynithe 35

a spinneret having 100 holes of V.05 mm. . of the fiber an filament properties
tenperature Djjameter, through about a 4.8 mm. layer 054 ae ixveg below. b2l P 1

22 batdir ihISPE.r dtddl The fiber was wound u . 4
12.1 17 Iang& denier d b - .
. 10.5 17 ! | ar ge*deni er ¢

Extrusion

Temperature °C. 85 100 110-115

IV, 4.8 4.5 3.9

Ten. 24 22 19

E 5.0 4.6 4.5

Mi 484 458 414

dpf 1.3 1.3 1.3



e 4.7/ - - 73 23 6.0 16

pol ynmer con. f 5.4/ - - ca 95 3 4.1

23 acid bath ¢ — ca 98 5

3.1 21 acid bath h . ca 95

4 ) 4.4 .20 acid bath i 6.9/5.4 ca 85
3 5.8 ° . 30 i nherent viscosity | 2.8/2.8

ca 80..25 -3 4 0 1,393,045 inherent Vi ancizﬁv

EXAVPLE VI | . EXAMPLE VIIL at abendt» 2Q@Qrifd pr M el 38 130°6. M) With a 20

Thi s exarrb‘ibes sbfovwly(msneesﬂdnectereplhhaext r Llszmrt an$SFar£)fwa$bbbﬁ thé. bobli® 5. 5. The
dope in atn-?gal e @FD—T) axe v?lgﬁg:@ aor 12 hours standing in 3%ettle is
kept at HBROUE 'Eﬁif&foﬁj Wi 2 48 cthearNrnt™a6 g.

%%

U
POl y Ry / peYRrtRd are lshwaSin abltehﬂ toF Al P, ariP} AT REhddl SiEK o RBRs of
sul furi cd &ci d (99+ % H err] S r}o)ixumaliielrboszpe Reh@ior ton athe wardppiSt ed t o

about theE Prapgratures arp

t enper at Jiia: £ Eaigﬂh'éh;hr{x % ’?gr‘edt%éoé%ﬁ’ér‘ﬁ?“ pisstietiure of

Exanpise i ze°f(I Qiier. IRAP QY af Hraﬁd of usE yitfs &X¥ethd/@l60md nlahSs ply,3P a
Spi nner ebllen afr Q@Guthoit@s goind(bu@& rmtyand Zbiy répectivalp. fi ber and’ the filanment

propert |°é‘§“;‘fel’m 3 d" ar. H“’a?b {?lmu rez;:girfs:&gvlzed g#ven bel ow,
ly
air int q“fste.rkﬁ]v inn %mtam i rt@:)f is example are particularly
itemap mm) diameter holes 8xcept item f (20 ol&s useful fd¢ preparing tire cords. Such yarns

Extrusi ot 6 mil, 0.15 mm diameter). Jet velocitidse dithavee af ewrgdf: at leasB8%.0, and 100

110- 115 range from 68 (item f) to 200 (item i) feety/ have yarn properties (ten/E)| ofgat least 18 305

3 9 minute (ca. 21 to 58 meters/m nT Spm— gpd and 39%,. Preferab Zhyams for use in 19

ngd thbefdres the sextragingHevics nép
qme

stretch factors range from 1.5 (ite é cords should have an I.V. of 4.5 and ten/E
E 25 (item d). Item g is pﬁsp ed from gran esO (on yarn) 0/3.5/0.35. The filaments of M
484 of sdlﬁﬂied dope byl fefnelting in a screw preferred yamns will Bk a dpf of less than 1.3

1.3 melugr E: 2.5 and preferably <2.0 since a greater %5393 011
or?%éﬁé}n

25 5 wnlhtenl}s find é’ef 2% dried on hot

conversion of yarn s gﬂ%r
S
roll Sioatsprlﬁa with Iwhfer; e and % store lﬁns Olfe%@t mm:g@ﬂé‘;{‘nﬁrﬁaﬂgeégéﬁﬁp thal -
|tens f imwdter amd themdrs Hibok aueduh) NaOHbbioughness asanieadedd PRI d )haarie apr epar ed
usi ng t Ifhen feding therestractiveidarior Ttems tfouleast Ed%antitngalhme:gBed at 248@ner 4 spi nni ng
conditions of Exanple IlA water and then dried in air at room tem
with the exceptions noted below Fiber perature. 10 properties are

shown in Table VI for itens Itemrs d and g are washed wi th aqueous d
to i. : sodi um bi carbonate sol ution on
t he wi ndup Extrusion tenperatures are about 85[err]C and in the
bat h before the extracting device. 40 except for item i which is

95[err]C. The co- Itemd is dried at 40[err]C and itemg is dried



agulating bath is 1-4[err]C water except

20[err]C water. Itens d, e, f,
are 6 ply, 4 raller after
ply respectively. ceram c

filament properties on itens d,
h are made on 5, 5 and 4_breaks respectively.
Thb3 R;Jg'pnc of this exanple are

hol es, respec-

i
and h use a The yarns of
the spin tube; itens g and |

pi n.
e and 45

which at 75[err]C. 15

IS
items d, g and h
.and 2

l[tens e and h are extruded from The
spinnerets with 570 and 285

tlvelg

Al'l spinneret® contain 2 nil (0 05

particularly 20 nmr dianeter
preparing tire cords. Such ya
vel ocities should have an |V
f) to 200 (itemi) feet have
mnute (ca. 21 to 58 netersém
use in tire stretch fac&o
shoul d have an IV. of 4.5 agd|®
fromgranules (on yarn) of&2
dope by renelting in a screg
mel ter.

a greater 55

ltens ema

ho
ns
20

Yal

.§

es except
of 6 ml, 0.15 nmdia
Cats| east< 4. 0 fank © ®a
A T oper t5 e (f’enPE) SofSa
Spln- gpd and 3% Pref
fsoe 35 @temp) &0
'WBTOWZ& tem &) . Al ten
5/0.35. The filanments of
feferred yarns will have a
G OR 3 3 2.5and grefe

h"use a feed whéel spray%d

6/3
P

d

yarn strength to tire cord wWth NaHCO err] before the

strength i s obtained than wthgl arger dpf. Pre- 30 spraye
and h store the bobbins ferrgd |§Farfs hare Ja &t eBact y&e
wat er and then in dilute aquepus| NaOH toughness as neasu
that is at when feeding the pxtracting device. Itens e
t he val ue neasured at 24[er§]3"g 2 ® 2 ergd o g o g7
1, 393, 011 g2Iv- - - = = 2T & -

|S: - clai.ngp 1 to 4 wherein the fiber
1. Afiber or afilmof a poljgn de havin radi~cal orient

an LCO val ue

| east 10. 55 si sting essenti al
units | and 11, 6. Afiberfjor{a filmaccording to clain
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may be the sane or different, are divalent of recurring units | and IIl, or
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el ongat i Eﬁi L ‘@Yr “rg%h%a b 1L op &y I&&g Yol acc Ai&g(h a pr| nary

appar ent o Thgnd 2pq {1 4og T whegin o o) 1 te7 S«L £6er O aOﬁlh;oacsozdu{g to any of

[err] Iis2. A fiber or a fil m accelhitsrigtotOwkdren the fiber or filpsenrein R R
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15. A nmethod according to any of clains Il is 9 to 14 wherein the

| ayer of fluid is between [err] 0.1 and 10 cm thick. 10
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