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15
BACKGROUND OF THE INVENTION

Wholly aromatic synthetic fibers spun from
liquid-crystalline polymer solutions have been hereto-
fore used as industrial fibers or fibers for special-

20 purpose clothing because of their excellent heat resis—
tance and high Young's modulus. Polyparaphenylene
terephthalamide (PPTA) fibers and polyparaphenylene
benzobisoxazole (PBO) fibers, for example, are known as
the representative of such wholly aromatic synthetic

25 fibers spun from liquid-crystalline polymer solutions.

According to known preparation process of PPTA
and PBO fibers, the polymers are converted to liquid-
crystalline state with strong acid which is used as a
solvent for dissolving the polymers to make spinning

30 solutions, and then subjected to shearing force exerted
by a spinneret to be shaped into fibers of high crystal-
line orientation. Immediately after the spinning, the
as—spun fibers are washed with water and treated with
alkali to neutralize conc. sulfuric acid or phosphoric

35 acid which is used as the solvent, dried and heat-treat-
ed at temperatures not lower than 150°C, and thereafter



ed at- tenperatures not |ower than 150[err]C, and thereafter

2 wound up as filanments (cf. U S Patents 3,767,756 and 5, 296, 185) .
U S. Patent 3,869,430 (Japanese Patent Publica- tion No. 14567/ 1984)

al so disclosed a preparation nethod 5 of filanments, in which as-spun fibers
spun froma | i quid-crystalline polynergsolution is given a neutral -
lzing treatnment with an alkali, and then washed with wat er. The crystal

size of the pqlotad dsp fadersIbRbAES (cf. auNSat Plratted, 7417 Ch5er angbt ai ned
according to the 10 s pat ent exceeds 50 A, when cal cul ated based on the
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insulation  therein, the salt or salts formed by the neutralization
and normally the salt content of the fibers ranges 0.5

15 to 3 wt%. For example, when sulfuric acid is used as
the solvent and sodium hydroxide is used for the neu-
tralization, the ions constituting the salt are mainly
Na+ and 8042', their mol ratio being approximately 2:1.

This salt is apt to be ionized in the presence

20 of water when the fibers are used under highly humid
conditions, to deteriorate insulation property of the
fibers. This causes a problem when the fibers are put
to uses where electrical insulation property is re—
quired.

25 On the other hand, it is known that paper, rope,
cord or textile produced from PPTA or PBO fibers exhibit
excel lent characteristics such as good dimensional
stability, processability, high Young' s modulus and !ow
shrinkage under high temperature treatments attributable

30 to their polymeric structures, as insulating and low-
dielectric materials when used as electronic insulation
materials. However, when used in épplications requiring
high insulation property, for example, a material for
electric circuit substrate, there is the possibility

35 that the ionic substance induces migration as above,
which has incurred restrictions on development of their



materiral s. However, when used in applications requiring hi gh insul ation
property, for exanple, a material for electric circuit substrate, there
is the possibility 35 that the ionic substance induces nigration as above,
whi ch has incurred restrictions on devel opnent of their

3 further usage. The purposeg of the present invention is to
sol ve the aforesaid problens in prior art and to provide whol |y
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synthetic fibeg a&FBLHRBY0F THE INVENTION

It is an object of this invention to provide
wholly aromatic synthetic fibers spun from liquid-crys—

15 talline polymer solution, process for their preparation
and use thereof, which are characterized by the features
as summarized below:

(1) wholly aromatic synthetic fibers spun from
liquid-crystalline polymer solutions characterized by

20 having a crystal size (110 plane) of 50A or less and an
ionic substance content of 1.0 wt% or less;

(2) wholly aromatic synthetic fiber according
to (1) above, wherein said wholly aromatic synthetic
fiber spun from a liquid—-crystalline polymer solution is

25 polyparaphenylene terephthalamide fiber; .

(3) wholly aromatic synthetic fiber according
to (1), wherein said wholly aromatic synthetic fiber
spun from a liquid-crystalline polymer solution is
polyparaphenylene benzobisoxazole fiber;

30 (4) wholly aromatic synthetic fiber according
to any one of (1) to (3), whose moisture content ranges
15-300 wt%;

(5) Wholly aromatic synthetic fibers wherein
the ionic substance content of the fibers described in

35 any one of (1) to (4) is reduced to 0.2 wt% or less by a
deionization treatment;



to (1), wherein said wholly aromatic synthetic fiber spun froma

| iquid-crystalline polynmer solution is pol ypar aphenyl ene benzobi soxazol e
fiber; 30 (4) wholly aromatic synthetic fiber according to any

one of (1) to (3), whose npisture content ranges 15-300 wt %

(5) Wholly aromatic synthetic fibers whereif the ionic substance content

of the fibers described in 35 any one of (1) to (4) is reduced to 0.2 W%
or less by a de'0”'169'°thﬂﬂ@t@$ﬁmatlc synthetic fiber haV|ng a
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ing the polyparaphenylene terephthalamide fibers ob-—
tained through the manufacturing process of (7) above at

15 150 to 500°C.

(9) A process for manufacturing polyparaphenyl-
ene benzobisoxazole fibers, which is characterized by
spinning and neutralizing a phosphoric acid solution of
polyparaphenylene benzobisoxazole, adjusting the mois-—

20 ture content of the resulting fibers to 15 to 300 wt%.,
and thereafter subjecting the same to a deionizing
treatment, without an intervening heat treatment.

(10) A process for manufacturing polyparaphe-
nylene benzobisoxazole fibers, characterized by heat-—

25 treating the polyparaphenylene benzobisoxazole fibers
obtained through the manufacturing process of (9) above
at 150 to 700°C.

(11) Insulating and low dielectric materials
characterized by comprising the wholly aromatic syn—

30 thetic fibers which are described in (5).

(12) Cord characterized by comprising the
wholly aromatic synthetic fibers which are described in
(5).

(13) Fabric characterized by comprising the

35 wholly aromatic synthetic fibers which are described in

(5).



(10) A process for manufacturing pol yparaphe- nyl ene benzobi soxazol e
fibers, characterized by heat- 25 treating the pol yparaphenyl ene

benzobi soxazol e fibers obt ai ned t hrough the nmanufacturing process of (9)
above at 150 to 700[err]C (11) Insulating and | ow
dielectric materials characterized by cgwrising the wholly aromatic
syn- 30 thetic fibers which are described in (5). (12) Cord
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or less and an ionic substance content of 1.0 wt% or
less.

Th term “wholly aromatic synthetic fibers spun
from liquid-crystalline polymer solutions” used herein

15 means synthetic fibers obtained by spinning a liquid-
crystalline solution of a wholly aromatic polymer or
copolymer such as a wholly aromatic polyamide. The kind
of wholly aromatic polymer or copolymer is subject to no
critical limitation, so long as its liquid-crystalline

20 solution is spinnable into fibers. According to the
present invention, PPTA fibers and PBO fibers are pre-
ferred as the wholly aromatic fibers obtained by spin-
ning a liquid-crystalline solution, in particular, the
former of the two, i.e., PPTA fibers are the most desir-

25 able. Accordingly, hereinafter the invention is ex—
plained referring mainly to PPTA fibers, but it should
be understood that the invention is in no sense limited
to PPTA fibers only, but is similarly applicable to any
other wholly aromatic synthetic fibers obtained by

30 spinning liquid-crystalline solutions of wholliy aromatic
polymers or copolymers.

PPTA useful in the present invention is a poly—
mer obtainable, for example, through polycondensation of
terephthalic acid and paraphenylenediamine, which may

35 contain a minor amount of other dicarboxylic acid and/or
diamine as copolymerized therewith. [t is normally



of wholly aromatic polyner or copolyner is subject to no critical
limtation, so long as its liquid-crystalline 20 solution is spinnable into
fibers. According to the present invention, PPTA fibers and PBO fibers
are pre- ferred as the wholly aromatic fibers obtained by spin- ni ng
a liquid-crystalline solution, in particul ag, the former of the two,
I.e., PPTA fibers are the nost desir- 25 able. Accordingly, hereinafter
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by di ssol ving PPTA ar PBO in concenjrated ul furic acid or phosphoric
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a gaseous nedi um,such as air, nitrogen, ﬁr on, .15 helium carbon di oxi de or
the |ike mhich'PFPl? £3889YR, medium suc s air, nitrogen, argon,

15 helium, carbon dioxide or the like which fills a narrow
gap between the spinneret and a coagulant bath, and then
into water which is used as the coagulant. In that
occasion, the shear rate at the discharge time from the
spinneret is preferably made 25,000 to 50, 000 sec .

20 When the polymer used is PPTA, the fibers subsequently
coagulated in spinning bath are given a neutralization
treatment with an aqueous sodium hydroxide solution, and
then dried at 100-150°C, preferably for 5-20 seconds.
Where PBO is used, the fibers coagulated in the spinning

25 bath are washed with an aqueous phosphoric acid solution
and water, and then dried.

Thus obtained wholly aromatic synthetic fibers
generally have a crystal size of 50A or less, prefera-
bly within a range of 35-45A. When such fibers are

30 heat-treated at temperatures ranging 150-700°C, prefera-
bly 150-500°C, their crystal size exceeds 50A, normal ly
becoming in the order of 55-75A.

The desirable moisture content of so obtained
PPTA fibers before the heat treatment generally ranges

35 15-300 wt%, in particular, 20-70 wt%.

According to the present invention, wholly aro-



gap between the spinneret and a coagul ant bath, and then i nto water
which is used as the coagulant. In that occasion, the shear rate at the
di scharge tinme fromthe spinneret is preferably made 25,000 to 50, 000
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efe s to su substances which are readily electrolyzed
15 in a polar solvent such as water or ammonia to generate
ions, eg., Na®*, K* and the like. As examples of such
substances, saits like sodium sulfate, sodium chloride,
sodium phosphate and calcium sulfate can be named.
These ionic substances are composed mainly of the strong
20 acids and their neutralizing agents used in the spinning
process, and hence the kind of specific salt present in
individual fibers can generally be readily known, which
allows determination of content of the ionic substance
by quantification of the alkali metal forming the salt.
25 Deionizing treatment of the wholly aromatic
synthetic fibers before a heat treatment as obtained in
above can be effected in the following manner. For
example, wholly aromatic synthetic fibers which have
been spun in the above—described manner, whose crystal
30 size, moisture content, etc. are adjusted, may be washed
in, or extracted with, water of around 20°C for at least
9 minutes, preferably for 30 minutes to 1 hour. With
such a deionizing treatment, ionic substance content of
the fibers can be reduced to not higher than 0.2 wt%.
35 Thus obtained wholly aromatic synthetic fibers
of low ionic substance content are then heat—-treated at



The term "ionic substance", as used herein refers to such substances
which are readily electrolyzed 15 in a polar solvent such as water or

anmonia to generate ions, eg., Na +, K+ and the like. As exanpl es of
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size is contro to at [east r range o¥ﬁ55 75A.
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excellent properties of the wholly aromatic synthetic

15 fibers and also has high insulation properties because
its ionic substance content such as of sodium sulfate is
low. This combination of properties render the paper
optimum for use in electrical and electronic parts.

The wholly aromatic synthetic fibers of the

20 present invention are also useful for making cord,
textile, knit goods, fabrics such as non-woven fabrics,
and furthermore sheet—form structure for electric cir-
cuit substrate, where their excellent properties are
utilized. In particular, by further processing said

25 fibrous paper containing a wholly aromatic synthetic
fiber of low ionic substance content of the present
invention to secure in them the properties required for
an electric circuit substrate, eg., such processing
comprising thermal working with a calendering machine,

30 impregnation with thermosetting epoxy resin varnish to
form a prepreg and lamination and shaping of the prepreg
to form an electric circuit substrate, a sheet—form
structure for electric circuit substrate excelling in
electrical insulation property can be provided.

35 Hereafter the invention is more specifically
explained, referring to Examples. The physical proper-



| engths, may be m xed with, for exanple, a binder forned 10 of a

thernosetting resin or pulp-fornmed particles or staple fibers at a
prescribed ratio, dispersed in water and subjected to a paper-naki ng

met hod known per se, to provi de fibrous paper. This fibrous paper
exhibits the excel l ent properties of thegwholly aromatic synthetic 15
fibers and al so has high insulation properties because its ionic
substance cont eiessyell idatefd Safli the SExdmp e Swerel MvasTitied dgnitheati on of
properties renggﬁlthe paper optimumfor use in electrical and el ectronic

parts. P NEhdIatPodomatic synthetic fibers of the 20 present

i nvention are al so usef{d) fobniekisubstente cortnt!| e, knit goods, fabrics
such as non-woven fabr

| CS, and furt,her nor eet-formstructure for
electric cir- cui t tﬁgépgaﬁg,e%ﬁ@“@‘%Hﬁ?#ﬁzﬁgelﬁmﬁt{%ﬁbﬁﬁrt?BQ'ﬁre
utilized. |5 psubistainge, cantfaimdwdrtipsoeessi agsediidm2sufiifateus [Suekirum
containing a wholly aronmat.ic synthetic fiber of | I @ni, G subst ance
content of themﬁﬂ:@ﬁedt" sa'i‘ﬁ\f‘&%ﬁ It dekerpined E’Me%ﬁ?hgodﬁ(%véﬂg es
required for me&hodl.ectric circuit substrate, eg., such processing
conprising thermal workjn i\th a cgl enderi hi ne, 30, ipregnation with
t her nbsetting epoxy reébﬂg$2bngsﬁ ©d @ %QWéﬁg;ﬁﬁhﬁﬁe%F%nﬁaggﬁiﬂH?Poﬁ and
shapi ng of theppaephet dishy fdisealvedethrsal €ur¢oi acsddbandatashead with
sheet-fornH structure for electric ci{cuit substr?he ex%%ILin in h
el ectrical ithsl &80 YWiNGedf A ‘blee‘b_ bif aBYeNgs 'hus © ﬁér'\?g'ftaesr t he
Iﬂventlfm i s mpae bradied adldly sulfuxpl @i aedd, rﬁﬁerﬁbnecgd R ﬁﬁ';oﬂdhﬁf—_ |
physi cal proper-, . ... ties ipdicate
in" the Exanpl e8"WEr 8%Hgas % PoyeFIMPOsed; | ohhAgIREPHBAS tion Procpu?ka)
| oni ¢ substancgaeodtie’iolved in dilde&d ngitpiexaspdetof pPdlAde e typi cal
ionic 5 substance, contained therFiP.is sogignlsulf t?. S%diunl . .
constant-volume solution. odium metal determination in
15 the constant-volume solution was conducted by atomic
absorption spectrochemical analysis.
(b) Moisture content
About 5 g of a sample was precisely weighed,
subjected to a heat treatment of 300°C x 20 minutes,
20 allowed to stand for 5 minutes under normal state and
weighed again.
The moisture content indicated is the dry base

moisture content calculated by the equation below:

25 Moisture content =

[Weight before drying] - [Weight after drying]

[Weight after drying]

30 (c) OCrystal size
Samples were adjusted to have each a size of 4
cm in length and 20 mg in weight and hardened with a
collodion solution, from which data were taken using
wide—-angle X-ray diffraction (diffractometer) method.
35 Of the so obtained 206/0 intensity data, crystal size was
calculated from half-value width in 110 plane according



metal in said salt was determ ned by the foll ow ng met hod.

About 0.5 g of a sanple fiber was taken onto a pl ati num di sh, di ssol ved
in sulfuric acid and ashed with 10 a gas burner and an electric oven. Thus
obt ai ned ash was heated with sulfuric acid, nitric acid and hydrofl u-
oric acid, to be deconposed. The deconposi g§gon product was di ssolved in
diluted nitric acid to provide a const ant - vol une sol uti on. Sodi um net al
determ nation +5 &ahkhte e¢0RsS atvidwine sol uti on was conducted by atomc

absorption spectrochem,cal anal ysi s | sture conten
About 5 g of a sanple &éﬁ p?@ép 3F9°ﬂefﬁﬂé@b'l'é¥ eﬁﬂexm?bsguﬁﬁa?
treatment of 388kpklibae X 20 ninutes 20 allowed to stand for 5 m nutes
under normal state an hed st ur on
indicated is the dry gggglve ﬁﬁ 3 & édﬁﬁ@ﬁﬁ%ﬁﬂ(ﬂh%ﬁ%dgﬁéafﬂﬁgeﬁﬁa%%

bel[%v . 25]:5 proceshbioft whe scomwalit Fon or other prbH‘ésSbe b:efr@(rje:wtryi ng]
- I ght a ter ryin . af ter I ng
30 () ingpY5taP g Sibers, hot prsssREoserscda Ntbed bEGR e cach
a size of 4 papers bqn@tafpeenm:amr@ whth\eagﬂilindéﬁl hamﬂeagﬂawletdwath a
col | odi on sol ution, %rﬁgl h data were taken Ie X-ray

t

diffraction (dYPfPas @r") er?&’i’YoJe%B" FOPpRS ég'gﬁt gpﬂedriﬁ 0 |°nt ensity
data, crystal pra¢idespregrdgaliwiiath fwere heefvebalklvi dshsubstkd tdanef

according 10 printed circuit boards. The substrates were laminated

and shaped into circuit boards incorporated with copper
foil and having a comb—-formed electrode. Those circuit
boards were allowed to stand for 500 hours and 1000
hours in a high temperature and high humidity atmosphere

15 of 60°C and 95% RH, while being applied a DC voltage of
20V. Thus treated circuit boards were returned to their
normal state in an atmosphere of 20°C and 60% RH. A DC
voltage of 35V was applied for 60 seconds to the comb-
formed electrodes of the circuit boards which had been

20 left in said high temperature—high humidity atmosphere
for zero hour, 500 hours and 1,000 hours, to measure
their insulation resistance values, and each the minimum
resistance value was recorded.

Example 1

25 One (1) kg of PPTA (molecular weight: approx.
20, 000) obtained by a normal method was dissolved in 4
kg of conc. sulfuric acid, discharged through a spin—
neret having 1000 hoies of 0.1 mm in diameter at a shear
rate of 30000 sec ', spun into water of 4°C, then sub-

30 jected to a neutralization treatment in a 10% aqueous
solution of sodium hydroxide under the conditions of
10°C x 15 seconds and then to a low—temperature drying
at 110°C x 15 seconds to produce wholly aromatic syn-
thetic fibers not yet subjected to a deionizing treat-

35 ment.

The properties of these wholly aromatic syn-



10 to Scherrer's equation. (d) Insulation reliability after
noi st ure ab- sorption Whol Iy aromatic synthetic fibers
obtained by the 5 process of this invention or other processes were cut
i'nto staple fibers, hot press processed into fibrous papers by
paper-nmaking with a binder, inpregnated with a varni sh of an epoxy
resin conposition and dried to provi de pregregs which were serviceabl e
as substrates ehet@cpHiibiedd cirewhovwainisTabhe substrates were | ani nated
and shaped into circuit, boards incorporated wth,c ere., foi nd havi ng
a conb-f or med eIectrodthe?ﬁogéoéﬁycﬁfpmat'ﬁbépﬁgjﬁg$§3aﬁ|%%kﬁ %8$8{§nd f or
500 hOErs and &?QOd[eiolmdlzrimg' It ree dinggm t eﬂTee zgtlmen anellahieghwriltrhi d\iaTner f
at nosphere 15 of ,60 r] C and ,95% RH i ej ng_appli a.DC.vol tage o
20V. Thus trealBdeL| &i’ﬁjl € 'rtd's°%r%f\r,\%¢6$n’édit%oi’ﬁeﬁpg deﬁc?tnrhﬂe‘}st ate in
an at nosphese 66120wedr b¢ anha&aotRéatindt atv400iQexoB035¥comisappl i ed
for 60 secondspgo Lhelconb- iornae Iectrﬁdes of &he 8i%CUEL boards

whi ch had beenf 2¥SI'&R PXOPRTE 1P eﬂ%%?%t ¢ LR gRdnaARTaNEd ta e o
for zero hour, who0 | goarsmatd cl, S0t Heti s, f {lbe neasgneeshownhdinr Tiabsld ak.i on

resi stance val yes, .and ea t he .m ni num . esi stance val ue recor ded.
bl o1 25 1he F1Bars Kl i inoFER0R LA ferghe: Sul i, s tas e
20, 000) obt ai n¢dbey sa amer mldgTEitiinsl fHsr siisspaped togdtherkyiath eonc.

sul furic ac%p,bdi%chargj% t hr ough a sgbg- nergt h%King 1000 holes of 0.1
mmin di andtler PAN9E§Tshed e PaR{Te WAS IMOBPERESPE V] tNsBuRa fNS STt of

4 err] C, then mabhid@ jadek danpreegnateed rval thhasanoepoxgatresin ivara ildBoagdieous

| uti f sogiumhydroxi de under th di.t f . 10lerr]C x 45
econds and thah B0 X0 BRGNS deT ST T8k 1B 8PA &L/l S conas

t o produce whopkyndedmatircusiyin-board.hetTlee fpbepeepot wget dabiecitsl tand

g?gﬁg;f;ngyhfeghépéé q%%%’circuit boagyg pr?ﬁngégaI%fo%h%%%pﬁg¥#3%
15 their insulation reliability is shown in Table 2.

Comparative Example 1

Example 1 was repeated except that the sample
was given a heat treatment of 180°C x 15 seconds immedi-
ately after the neutralization treatment, the interven-

20 ing low-temperature drying being omitted. Physical
properties of so obtained wholly aromatic synthetic
fibers were as shown in Table 1. The fibers were then
cut to staple fibers and processed into a fibrous paper
together with a binder, hot—-processed with a calendering

25 machine, impregnated with a heat—-curable epoxy resin
varnish and formed into a prepreg useful for preparing
circuit boards. The prepregs were laminated and shaped
into a circuit board. The result of evaluating the
board’s electrical insulation property is shown in Table

30 2.



thetic fibers are shown in Table 1. These wholly aromatic

synthetic fibers before any deionizing treatnent were then treated with
wat er under the conditions of 20[err]C x 1 hour and dei oni zed, 5

foll owed by a heat treatnment at 400[err]C x 30 seconds Physi cal
properties of these deionized and heat-treaged whol |y aromatic synthetic
fibers are shown in Table 1. The fibeia thys obtained in Exanple 1 were
cut to staple fibers and made into fi paper together with a 10

bi nder. The paper was hot pressed with a calenderlng nachine and

i npr egnat ed W ph—at—epoxy—restarvarntsh—and tdrrep—to provide prepneg

useful for preparation of prilnt ed dixammie 1hoar d. ¢m@q@sa’ep¢ee§samnépe

| am nat ed and shaped 1 nto cin u#t boari‘f The regy E% of e %f i%%ng 15
their insulatifon reliability is g A r§‘° 12”1 tfi gy 8 lle 1
Exanpl e 1 wgs [repeated except t}h f ?j' %% eat Etr% ty% héate timent
of 180[err]C xf 15 seconds i mredi|- Q neu rall4§ L nts

tr eat nent , th | nt-ervepn-—20. 1 ¥4 | n\m_j nﬁ? -at ||rt:.\ lI nn hcu [} om-itad-

Physi cal prispe i esn&htsovtabt ai 1gegeémhol | yoamzsrrat c mem)hetl c 0.540i bgrs
were as shown [T Tapte T The fijbers weref{then TPt to stapre fibersjand

processed intoM8'$WEPd%§“Bﬁber t oget hef with a bj nder, hot{ processed
with a caIenderWh 25 _machi ne, innr@gﬂatej wi ¢P a_hpat -28r ablle e y rgsin

varni sh ang,f of n prgg useful {or preparfng cirlcuit boardgs.
The prepr egg %cﬁrgéga{mgﬁzaet égﬂgnd shapgd int@ga cifcuiygboard. The reqult
of eval uating } H-hsulati-on- rty s shoWwn |

Tabl e 30 2.
Table 2
15
Electrical Insulation Resistance of Circuit Board (unit: Q)
Moisture—absorbing Example 1 Comparative

treatment time (hr) Examplie 1

20
0 (hr) 2 x 10" 6 x 10"
500 (hr) 1 x 10" 1 x 109
1000 (hr) 1 x 10" 1 x 109

25

The results as shown in Tables 1 and 2 indicate
that the deionizing treatment conducted before the heat
treatment of wholly aromatic synthetic fibers reduces

30 said fibers’ ionic substance content and enables produc—
tion of wholly aromatic synthetic fibers excelling in
insulation properties.



12 . Table 1

Exanple 1 Conparative Exanple 1 Bef ore

After Bef or e After 5 dei oni zi ng dei oni zi ng
dei oni zi ng dei oni zi ng treatment and heat

treatment and heat 13 treatments
treatnents Sodi um content (wt % 0. 360 0. 023 0. 600 0. 540
Moi st ure cont ent (Wt % CLABMSO 2.0 3.5

2.0 10 Cystal size (110 pl ane) 42 65

70 70 Table 2 15

El ectrical Insplation \Resl| by aaeemat i€l sguitheBdar d iberid :sguirfyom
Moi st ur e- absor

tinme (hr) PH‘ id‘CFVS%?Wln%(i—)ﬁdwglelr %npuatr%glé/’e ch@,r?ﬁ”rtirz%%t
2 x 10 [err] havifgxalBk9srth! size (110 pRHe)X 6§ 50A or less and an 11

X 1 X10[ er¢ 1000 .(hr 1x 1012
x 10[err] 25[°"'é substance ?RQ%QQ$HQ% LD e nl848B1es 1 and 2

i ndi cate f tzl.altlthe Wieo bhy za ngma t ¢t e}yngheqri@ugti%ﬁ:sefw@%d\?j%eab

treatnment o rompti c syntheti i bers reduces aid_fjbers' ionic

subst ance conﬂgﬁ?'%n 'eﬂgﬁrgssﬁﬂ ﬁ%“ﬁly ﬁﬁQW?B?cmﬁ%mfeegf8nﬁﬂb8r§ynthetic

fibers excelligguhnfrom andulgatiide ystel tirgs.polymer solution are
polyparaphenylene terephthalamide fibers.

nent
by

3. Who!ly aromatic synthetic fibers according to
Claim 1, where said wholly aromatic synthetic fibers
spun from a liquid-crystalline polymer solution are
polyparaphenylene benzobisoxazole fibers.

4. Wholly aromatic synthetic fibers according to
any one of Claims 1 to 3, whose moisture content ranges
15-300 wt%.

5. Wholly aromatic synthetic fibers spun from

liguid—crystalline polymer solutions characterized in
that the fibers according to any one of Claims 1 to 4
are given a deionizing treatment to have an ionic sub-
stance content reduced to 0.2 wt% or less.

6. Wholly aromatic synthetic fibers spun from
liquid-crystalline polymer solutions characterized by
having a crystal size greater than 50A, which are
obtained by heat-treating the fibers of Claim 5.

7. A process for manufacturing polyparaphenylene
terephthalamide fibers, which is characterized by spin-
ning and neutralizing a sulfuric acid solution of poly-—
paraphenylene terephthalamide, adjusting the moisture
content of the resulting fibers to 15 to 300 wt%., and
thereafter subjecting the same to a deionizing treat-
ment, without an intervening heat treatment.

8. A process for manufacturing polyparaphenylene
terephthalamide fibers, characterized by heat-treating
the polyparaphenylene terephthalamide fibers obtained

R g



13 . CLAI M5 1. Whol |y aromatic synthetic
fibers spun fromliquid-crystalline polyner solutions, characterized by
having a crystal size (110 plane) of 50A or |ess and an ionic substance
content of 1.0 wt% or |ess. 2. Whol |y aromatic synthetic fibers
according to Caim1, where said wholly artdmatic synthetic fibers spun from
a liquid-crystalline polyner solution are pol yparaphenyl ene terepht hal am de
fibers. 3. tWhelgh dhemaana fagitiurdinge pridoss as b ba g 7oa€l 460 to where
said whol |y ariﬂag#c synthetic fibers spun froma liquid-crystalline

pol ymer sol uti e pol ypar aphenyl ene benzobi soxazol e fibers. 4.

Whol |y aronati@. synt heﬂtip:rdicté)essfaccmadumgctturang cproel ytpfar@pshemy lete 3,

whose noi sture cont ranges 15:300 wt ar o nt hetic
M hers opun 1 asrrpBlbakBR8TR HibeE S oMish Js HarRcYetl SRR ChT, BETTt hoy
the fibers acaormgngndonauyraﬂezohgdamphmébharFbea&u@ugehualdaloﬁlzung
treatnent to hav

e} tanc .cont e redu wt % Qr. | ess.
6 ol 1y B9 brBRr aBBS Ry e, bePabd ez L4 6 s hPng, E0B Mols
pol yner soIutiﬁmsecbanaehErbfedhhyrhﬂuﬂﬁgn%cﬁwbéﬁé BoszgteaﬂGO whédn ,50 A,
whi ch are obtain g¥ ?% trea% g t.ne f,ibers of A process
for manuf actur?’?@ BRPYBAT kBRe fYPdRE td& Jite 208 diéof? b%‘?éon\kﬁl'!?ﬁ is
characterized bts/ea'pmentnl wd thod theuwt r:aiﬂezmnm inghéar i trestiensl ution of
pol y- paraphen ene te hthala de, Estlng'the gﬁlsture content of the

f

resul ting f|be “to 1 r%&ﬁﬁ /@r ﬂﬁﬂ RSEUAA NG POJYPATARNERNEC RS e (0 a
dei oni zi ng trekaénzabhéoxuizbheutf:brerlsnt eshmmmﬁzeéd thpaheBbt-tr8ating A

process for mapul agtpr 0 BREHE AR BUN S soxazole fibers obtained
through the manufacturing process of GClaim 9 at 150 to
700°C.
11. Insulating and low dielectric materials charac-
terized by comprising the wholly aromatic synthetic
fibers spun from liquid-crystalline polymer solutions,
which are described in Claim 5.
12. Cord characterized by comprising the wholly
aromatic synthetic fibers spun from liquid-crystalline
polymer solutions, which are described in Claim 5.
13. Fabric characterized by comprising the wholly
aromatic synthetic fibers spun from liquid-crystalline
polymer solutions, which are described in Claim 5.
14, Sheet—form structures for electric circuit
boards characterized by comprising the wholly aromatic
synthetic fibers spun from liquid-crystalline polymer
solutions, which are described in Claim 5.

A



terepht hal am de fibers, characterized by heat-treating the

pol ypar aphenyl ene terepht hal ami de fi bers obtai ned

14 through the manufacturing process of Claim7 at 150 to 500[err]C. 9.

A process for manufacturing pol yparaphenyl ene benzobi soxazol e fibers, which
is characterized by spin- ning and neutral{sing a phosphoric acid solution
of pol yparaphenyl ene benzobi soxazol e, adjusting the nbis- ture content of
the resulting fibers to 15 to 300 wt % ,ABBTRAGTEr eafter subjecting the sane
to a deionizing treatnent, w thout an intervening heat treatnment. 10. A
process for manufacturing pol yparaphenyl ene benzobi soxazol e fi bers,

characterized by heat -Whekty ngr éhigt pel ypathaphesy ifebe rieerpali stoewol e fibers
obt ai ned throueh tqi_nanu&ggﬁuring qrocess qf Clain1§y§t.150 to 700Lﬁrr]c.
11. I nsul at | WY ARG Y BRI dPEc PR ¢ Medt SO AT Uear 12V 1RE; 3BT 5T
?:_orrp_ridsi ng thlekeI el (y}arpllrahb? sfnhbet &gﬁ_efair;c@f suﬁawrsqﬂogand an _ion5ic 15

i qui d-crystalline polyner sol utians, ic re desgri in C ai : :
Cord charact er%"i’%ﬁt%’c%oﬁﬁf‘igpﬁgO?hé'omﬂ'(?lrley ti\adhg'tlsti WAt HEE i S'F‘Pgnel%dspun
flgom i |ciuibd_-cr yﬁt al | |t rs;mb&gmwoﬁyﬂ.ggsat\g]\bwmoﬂi@ @Q&%Csftité?ﬁfb_ |<ﬂ%,§]1?h{;n 5.

: abric characterized by comprisin e aronptjc synthetic

fi bers spun fréhﬂ[?qﬁ? ngyegaFﬁPné”ESWf rhééﬁﬂﬁFﬁﬁg,r%ﬁl%ha%FE 888cri bed
in daim5. lhigh Ybeeg:somnodaluect ands afrer wefullr igarct 6| ar bpardy .
characterized b Qg tic synthetic fibers spun from

rising,the wholly aro
l'i qui d-crystal%i%e gg?ﬁfre?ﬁgo?(j?ﬁsﬁg,r”ﬁhip@ﬁ e described in Claims5s.



