METHOD OF PRODUCI NG FI BER HAVI NG FUNCTI ONAL M NERAL POWADER AND FI BER
PRODUCED THEREFROM BACKGROUND OF THE | NVENTION This invention relates to a
met hod of producing fiber having mneral powder, nore particularly, to a
net hod of producing fiber having functional nineral pomder’siiv\hﬁi&'ﬂiﬁﬁ/frystal
forms(cl eavage forns) are pinacoid or having tw kinds functional m neral
powders which a first crystal forns are pinacoid and a second crystal
forms are prism pyram d, rhonbohedron, hexahedron(cube), octahedron, or
dodecahedron, and a fiber produced therefrom Recently, the functional
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Recently, the functional minerals such as elvan, hornblende, rutile, zeolite, zircon, mullite,
jade, or tourmaline or artificial synthesized functional minerals therefrom being used in the

fiber world.

The functional minerals function as far infrared ray radiating, antibiosis, stench cleaning,
electron wave isolating, ultraviolet rays isolating, absorbent, moisture absorption, minus ion

radiating, static electricity preventing.

General method of producing fiber having mineral powders is executed through spinning,
draft, combustion, cutting, or weaving after simply mixing and synthesizing mineral powders

4 with a chemical resin.

In conventional fiber producing method, however, each crystal form of used functional
mineral powders may be various such as prism, pyramid, rhombohedron, hexahedron,
octahedron, or dodecahedron thereby wearing fittings of equipments such as a heald, a
roller, and a guide body. Furthermore, it is not possible to gain a fiber having smooth

surface due to inherent particle structure as the foregoing of the functional mineral powders
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and the fiber is cut often.




E E B 2003 SUWARY OF THE INVENTION It is an object of the present
invention to provide a nethod of producing a fiber haV|ng1(ﬁFEghwE?

m neral powders, especially phyllosilicates mineral powders oni ng as
far infrared ray radiating, blood pressure controlling, ache relief,

anti biosis, stench cleaning, electron wave isolating, ultraviolet rays

i sol ating, absorbent, noisture absorption, mnus ion radiating, and static
electricity preventing, in which the crystal formof the functional m neral
powders are pinacoid. It is another object of the present invention to

provi degg MRRYSF PHEMNVENEIOND a fiber having m xed functional m neral
powders including both of phyllosilicates m neral powder and speci al
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of the |p|n!agg}3es m neral powders are distributed on the surface, and
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t he prd)uc IVI increased because fittings of the equi pnents such as a
heald, a roller, a guide body are not worn. In order to achieve the above
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@bwders according to the present B‘h é]owm s%sS the ? first
Bul ver i B¢ f?WO’P%HE'P?@thPW?ﬁ'ﬁé?%‘I' WhPeER TR, 'WS‘P & ﬁ” acoid; a
second é‘de@ﬁﬁin}heravlpbweérlfahdlngmh@es ffarmsftarwtayeadiate@ bbmtprersatab contnaing| povvders
to be le n ul ar N
synt hes?ci‘f’rfﬁn% T%}%)s&e g’ﬁfrd/ %P% cce!'%i‘ndae{'(g F&&% Z’gra\’@unc ona‘l;lt "W ner al
powder sat@otbedf)-rB@stBrenebspiyitizn,omins obte madlalngr end statia relecjsity rnrevgntlrme in
which the crystal forms of the mineral powders are a pinacoid, prism, pyramid,
rhombohedron, hexahedron, octahedron, or dodecahedron.

It is still another object of the present invention to produce a fiber by using the above
methods so that the surface of the fiber becomes smooth because particles of the
phyllosilicates mineral powders are distributed on the surface, and the productivity is
increased because fittings of the equipments such as a heald, a rolier, a guide body are not

worn.

In order to achieve the above objects, one method of producing a fiber having the functional
mineral powders according to the present invention comprises the steps of a first
pulverizing the functional mineral which the crystal form of is pinacoid; a second closely
pulverizing the first pulverized functional mineral powders to be less than 1/3 granularity of
desired fineness; mixing and synthesizing 0.1-10 weight% of the second pulverized
functional mineral powders and 90-99.9 weight% of a chemical resin; and spinning the

mixture of the functional mineral powders and the chemical resin.



m xture of the functional m neral powders and the chem cal resin. 2 1 2003
Anot her net hod of producing a fiber having the functionaLln;. rﬁ@ipomders
according to the present invention conprises the steps F éﬂfi

pul verizing first and second functional mnerals which the crystal form of
the first functional mneral is pinacoid and the crystal form of the
second functional mneral powder is prism pyram d, rhonbohedron,
hexahedron, octahedron, or dodecahedron; a second closely pulverizing the
first and second pul verized functional mneral powders to be |ess than 1/3
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havi ng fu ral powders according to the present invention. FIG
gis a %qd(r}gg F%'r%%’ﬁw ew showi ng a fiber produced by the nethod
©orr espondi ng to FIG 2.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to provide a further understanding of the
invention and are incorporated in and constitute a part of this specification, illustrate
embodiments of the invention and together with the description serve to explain the

principles of the invention.
In the drawings:

- FIG. 1 is a drawing showing various the crystal form of the mineral.

o FIG. 2 is a flowchart showing a method of producing fiber having functional mineral
powders according to the present invention.
FIG. 3 is a flowchart showing another method of producing fiber having functional mineral
powders according to the present invention.
FIG. 4 is a side sectional view showing a fiber produced by the method corresponding to
FIG. 2.
FIG. 5 is a side sectional view showing a fiber produced by the method corresponding to
FIG. 3.



FIG 5 is a side sectional view showng a fiber produced by the nethod
corresponding to FIG 3. 310 F E 8 20023 DETAILED DESCRI PTI ON OF THE

| NVENTI ON Reference will now be made in detail to the preférf ¢ BeRddi ment
of the present invention, exanple of which is illustrated in the
acconpanying drawings. FIG 1 is a drawing showi ng various the crystal form
of the mneral. Referring to FIG 1, (a) represents pinacoid crystal form
(b) represents prismcrystal form (c) represents rhonbohedron crystal
form (d) represents hexahedron crystal form (e) represents octahedron
crystal t fopphedron crystal form A detailed
descri E{'@ﬂﬂ%{;%’é@é{llﬁlb éﬁéﬁgf'ﬁv g mneral as the foregoing is explained.
(a) pinacoid crystal form chalcocite, pyrrhotite, narcasite, polybasite,

chrys O%Eé/rhncé i [ﬂ%&!vfg»% mad%f ﬂ% al % the %Léf&tédt&nbdﬁm&ﬂ iof @1e pREBAL Piséritien,

gi bbsite rucl oe mte, ¥ romagnesite, polyhalite,

chlori teaarajple@rﬁwh@haﬁj'ilwsérat@pwéwacwm%awwef WRSSi lite, hemninorphite,
allanite), -punpellyite, hedenbergite, bronzite, hypersthene, wollastonite,
rhodonite,.«pyrophyllite, talc, paragonite, margarite, prehnite, nuscovite,
phl ogopite, biotite, lepidolite, zinnwaldite, beldellite, nontnorillonite,
nont r org1eq ,Ssaa@}gmnheghowmgmmlmlmé aystﬂedﬂ'm ofitheeminetal.nochl ore, prochlorite,
thuringite, kaolinite, antigorite, anesite, cronstedtite, halloysite,

sani dine, heulandite, stilbite, phillipsite, and so on. (b) prismcrystal
form : RfsEingss FIS.1,0@) teptesentsrnachid, crystah deim, (k) represents er'srﬁ&rvatﬂhfqr@

felds p?‘ﬂ {egperés?e:n§ hhpo%HQcﬁ'Bht ste{r%l'ﬂvz'(ﬁfre présehRal hdx@hedoh Q:'F’S%'l‘dl tf@rm (e)

gnocha re uoi se, phenakite, w lemte, zircon,
dal ussepeserh:tyactah@!rom opsi2) fovsm 208 6 renpéesentaémqat‘%df%aaaﬁaf e,

thortveitite, lawsonite, ilvaite, clinozoisite, pigeonite, diopside
augi te, spodunene, aegirine, aegirine a enstatite nolite, conmon

hor nbl ehdetailed desstipionrst cryptabipmpsfithe m@Pfué\/éﬂg’aﬁ?fﬁgmn%ﬁt%'ﬁl?ﬁﬁ ite,

nephel i ne, anort hocl ase,

(a) pinacoid crystal form: chalcocite, pyrrhotite, marcasite, polybasite, chrysoberyl, iimenite,
brookite, columbite, euxenite, samarskite, gibbsite, brucite, diaspore, boehmite,
hydromagnesite, polyhalite, chloritoid, chondrodite, sphene(titanite), melilite,
hemimorphite, allanite), pumpellyite, hedenbergite, bronzite, hypersthene, wollastonite,
rhodonite, pyrophyllite, talc, paragonite, margarite, prehnite, muscovite, phlogopite,
biotite, lepidolite, zinnwaldite, beidellite, montmorillonite, nontronite, saponite,
vermiculite, penninite, clinochlore, prochlorite, thuringite, kaolinite, antigorite, amesite,

£ cronstedtite, halloysite, sanidine, heulandite, stilbite, phillipsite, and so on.

(b) prism crystal form : dyscrasite, corundum, rutile, manganite, azurite, malachite,
feldspar, kernite, glauberite, monazite, tantalite, colemanite, brochantite, triphylite,
apatite, turquoise, phenakite, willemite, zircon, andalusite, kyanite, topaz, staurolite,
datolite, gadolinite, thortveitite, lawsonite, ilvaite, clinozoisite, pigeonite, diopside,
augite, spodumene, aegirine, aegirine augite, enstatite, tremolite, common hornblend,
glaucophane, riebeckite, arfvedsonite, anthophyllite, nepheline, anorthoclase,
orthoclase, microcline, albite, cancrinite, marialite, dipyre, mizzonite, meionite,
thomsonite, laumontite, mordenite, mellite, flagstaffite, elvan, hornblend, tourmaline,

mullite, jade, tourmaline, and so on.



orthocl ase, mcrocline, albite, cancrinite, marialite, dipyre m zzonite,
neionite, thonsonite, launontite, nordenite, nellite, ?gs{eéEm , elvan,
hornbl end, tourmaline, nullite, jade, tourmaline, and so FEB
2003 (c) rhombohedron crystal form: calcite, dolomte, and so on. (d)
hexahedron crystal form: halite, and so on. (e) octahedron crystal form:
fluorite, and so on. (f) dodecahedron crystal form: sphalerite, and so on.
Anyt hi ng el se, celadonite and gl auconite are representative scal es crystal
forms. Xx:. In the present invention, the crystal systenms of the functional
mnerals are specially regarded as well as these crystal forns.
Hereinafter, representative functional mnerals of nonoclinic crystal

syst em(e) thombsbedroparystal lepmoeadisitel dolemifes @AY SR 98t em : acanthite, pol ybasite,
j amesonite, boul angerite, realgar, orpinent, cryolite, manganite, azurite,
mal achi te ¥dr02|n0|te nat r on, borax kernite, colemanite, glauberite,
br ocharig) hexahagyen srystal form; fiplite.@nd s8R0t i te, chloritoid, chondrodite,
sphene(titanite), datolite, gadolinite, uranophane, graphite, thortveitite,
clinozoiskte i dot e, aII ellyite, clinoenstatite, pigeonite,
diopsid@?oﬂéﬁﬁﬁgéqﬁﬁ?éb""adﬁT&aa”@ﬁ%@hnene jadeite, aegirine, aegirine
augite, trenolite, actlnollte connDn hor nbl end, gl aucophane, riebeckite,

ar f vedsgni tgéf%gggr ta| ftﬁpm gd’hlé ene Bn(p%;?rgom te, nmuscovite, glauconite,
€

cel adorit 8° | epidolite, zinnwaldite,
stil pnonel ane, be| deI K te rmnt mori | 1 oni te, nontronite, saponite,

verm cu ARl ddaR amsmte, thuringite,
ggntl gor'lll‘li)xnﬁ ﬁggsot Pfuﬁte an‘agrllds%?g {eﬁrgrep%s? 095| te, ® C&EI ygorskite, coesite,

ani di ne, orthoclase scolecite, launontite, heulandite, stilbite,
phi I I'i pgi §h@: praderTOhFBon, Clh NGpstall §)stinis of @heeifictichal aniderals an@. specially

regarded as well as these crystal forms.
Hereinafter, representative functional minerals of monoclinic crystal system are described.

* monoclinic crystal system : acanthite, polybasite, jamesonite, boulangerite,
realgar, orpiment, cryolite, manganite, azurite, malachite, hydrozincite, natron, borax,
kernite, colemanite, glauberite, brochantite, monazite, lazulite, carnotite, chloritoid,
chondrodite, sphene(titanite), datolite, gadolinite, uranophane, graphite, thortveitite,
clinozoisite, epidote, allanite, pumpellyite, clinoenstatite, pigeonite, diopside, hedenbergite,
augite, spodumene, jadeite, aegirine, aegirine augite, tremolite, actinolite, common

hornblend, glaucophane, riebeckite, arfvedsonite, pyrophyllite, brucite, paragonite,
muscovite, glauconite, celadonite, margarite, phlogopite, biotite, lepidolite, zinnwaldite,
stilpnomelane, beidellite, montmorillonite, nontronite, saponite, vermiculite, penninite,
clinochlore, prochlorite, chamosite, thuringite, antigorite, chrysotile, cronstedtite, halloysite,
palygorskite, coesite, sanidine, orthoclase, scolecite, laumontite, heulandite, stilbite,

phillipsite, harmotome, clinoptilolOite, evenkite, and so on.

As the foregoing, a preferable characteristic of mineral to achieve the inventive object is
that the crystal form is to be pinacoid, the crystal system is to be monoclinic. Further, these

hardness is to be low.



As the foregoing, a preferable characteristic of mneral to achieve the
inventive object is that the crystal formis to be pinacoid, the crystal
systemis to be nonoclinic. Further, these hardness is to be low. 5 10 FEB
2003 As a result that, Phyllosilicates mineral is preffef a;t@gez@g achi eve

t he above conditions anong various mneral kinds well known.

Phyl | osil i cates m neral r - pyrophyllite(Al 2Si 40, 0(0OH)2) -

tal c{My3Si 40, o(OH) 2} - dioctahedral group 1.

par agoni t e{ NaA12( Al, Si 3)0,0(0CH) 2) 2. nuscovite{KAI 2(Al Si 3)0O o(CH F)2} 3.

gl auconi te{ (K, Na) (Al , Fe3+' My) 2( Al , Si ) 40, o( OH) 2) 4.

| adoni t Fe, Al ) Si 40, CaAlZAIZS 0 2
Ce B P ogts i bycie BN SEER IR ES 0 00 2

phl ogoparcet klisraNinds WePkaddm.OH) ) 2. lepidolite{K(Li, Al)3(Si, Al )4010( F, OH) 2}
3. zinnwal di te{KLi Fe+2Al (Al,Si3)O o(F, OH) 2} 4. sti pnorrel ane{ K( Fe+2, Fe+3,

Al )10Si 22330(0OH) 12) - nontnorillonite group 1.

bei del I i t e{ { Raylicailicates raiddal( Al , Si ) 40, o( OH) 2. nH2G}

- pyrophyllite{Al,Si,O4,(OH).}

- talc{Mg3SisO1o(OH)2}

o

< - dioctahedral group
1. paragonite{NaAl(Al,Siz)O10(OH)2}
. muscovite{KAl,(AlSiz)O1o(OH,F)z}
. glauconite{(K,Na)(Al,Fe*'Mg)2(A!,Si)sO01(OH)2}
. celadonite{K(Mg,Fe)(Fe,Al)Si;010(OH)2}
. Margarite{CaAl,(Al>Siz)O01o(OH)2}
. micaschist
. lepidomelane{KFeALSio(OH,F)}

~N OO s W N

- biotite group
1. phlogopite{KMgs(AlSis)Q1(F,OH)}
< 2. lepidolite{K(Li,Al}s(Si,Al)4O1o(F,OH)2}
S 3. zinnwaldite{KLiFe+2Al(Al,Sis)O1o(F,OH)2}
4., stipnomelane{K(Fe*?,Fe** Al)10Si22030(OH)12}

- montmorillonite group
1. beidellite{(Na,Ca/2).03Al2(Al,Si)4010(OH)2.nH;0}
2. montmorillonite{(Na,Ca)o33(Al,Mg)2Si4010(OH)2.nH,0O}
3. nontronite{Nao asFez"(Al,Si)s010(OH)2.nH;0}
4. saponite{(Ca/2,Na)o.23s(Mg,Fe)s(Si,Al);01o(OH)2.4H,0}
5. vermiculite{(Mg,Fe,Al)s(Al,Si)a010(OH)2.4H,0}



3.
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- chlorite

mont nor i | 1 oni t e{ (Na, Ca) 0. 33( Al , My) 2Si 40, o( OH) 2. nH20)
nont roni t e{ Nao. 33Fe2+3( Al, Si )40 o(OH) 2. nH2G 4.
verm cul i te{ (M, Fe, Al)3(Al, Si)40,0(0H) 2.4H20} 6 1 Q F E B 2003
clinochlore{ (M), Fe2')5AI (Si, Al') 40, o(OH) 8} 3.
4.
thuringite -
}

5

saponi te{(Cal/ 2, Na)o. 33(My, Fe) 3(Si, Al )40, o( OH) 2. 4H20)
ripidolite{(M), Fe, Al)e(Si, Al)401o(OH)8)

chrysotil e{My3Si 205(CH) 4} 4.

fiber is produced by

group 1. penninite 2.
prochlorite) =
chanosite{(Fee', My, Fe3+)5Al (Si 3AI) O, o(OH, O 8) 5.
B(oH 4y r.:-.
5. cronstedtite 6.
(Al 2Si 206(OH) 4 by dewatering) 7.
@NofhOL I n accordance with the
, functi onal
) AdipisiolitatiMe. Fefla(ShAQes(RH)adf t he above
I(SRAND oM ehed froma group
pol yacrylonitrile,

kaol i nite-serpentine group 1. kaolinite{Al 2S 206(CH) 4} 2.
antigorite , Fe),3Si 2 3.
Prer (Vooa) CARSTISSRLTy )
hal | oysi t e{ Al 2Si 205( CH)pén@hikD} _
29,48 1
propyl ene,

anesi te{ (Mg2Al) (A

pal ygorskite = attapul git

first aspect of the present

m Xi ng and synt hesi zi hipreahtorikg

Phyl |l osilicates m nejal f(ReBRES

consi sting of pol yest e'?é, §rlcr)‘g}]ayé\(m'ed'e, ' p?lLAy

- kaolinite-serpentine group
1. kaolinite{Al,Si205(OH)4}

2. antigorite{(Mg,Fe)sSi.Os(OH)4}

3. chrysotile{MgsSi,Os(OH).}

vi scos rayon, and ace®-dbe¢rngi§on.
4. amesite{(MgAl)(AISi)Os(OH).}

4!!!!3

5. cronstedtite
6. halloysite{Al,Si,05(OH)..2H;0}
(Al;Si,05(OH), by dewatering)
7. palygorskite = attapulgite{(Mg,Al)2S8is010(OH).4H20]

In accordance with the first aspect of the present invention, the functional fiber is produced
by mixing and synthesizing one kind or more than one kind of the above Phyllosilicates
minerals and a chemical resin selected from a group consisting of polyester, polyamide,

polypropylene, polyacrylonitrile, viscos rayon, and acetate rayon.
In addition, in accordance with the second aspect of the present invention, the functional
fiber is produced by mixing and synthesizing a mixture and the chemical resins after making

{7
A
Yoo

the mixture of one kind of the Phyllosilicates minerals and one kind of functional non-
pinacoid crystal form minerals.
FIG. 2 is a flowchart showing a method of producing fiber having functional mineral

powders according to the present invention.



In addition, in accordance with the second aspect of the present invention,
the functional fiber is produced by m xi ng and synthesizing a m xture and
the chem cal resins after making the m xture of one Ki nd}aﬁf ége

Phyl | osilicates minerals and one kind of functional non- BEBiZ80%r yst al
formmnerals. FIG 2 is a flowhart show ng a nmethod of producing fiber
havi ng functional mneral powders according to the present invention. 7 1
O F EB 2003 Referring to FIG 2, a nethod of producing a fiber having
functional mneral powders according to the first aspect of the present
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second 33RGRE(sRb 108F Present invention is proceeded as follows.

The functional mineral is Phyllosilicates mineral preferably, in which these crystal system is

monodlinic and hardness is low.

FiG. 3 is a flowchart showing another method of producing a fiber having functional mineral

powders according to the present invention.

Referring to FIG. 3, another method of producing a fiber having the many kinds functional
mineral powders according to the second aspect of the present invention is proceeded as
o4 follows.

Firstly, the first functional mineral and the second functional mineral are pulverized, in which
the crystal form of the first functional mineral powder is pinacoid and the crystal form of the
second functional mineral powder is prism, pyramid, rhombohedron, hexahedron,
octahedron, or dodecahedron(step 201). Secondly, the first pulverized the first and second
functional mineral powders are closely pulverized in order to satisfy these fineness to be
less than 1/3 granularity of desired fineness(step 203). Thirdly, the second pulverized the

first and second functional mineral powders are mixed(step 205). Fourthly,



Firstly, the first functional mneral and the second functional mneral are
pul verized, in which the crystal formof the first functional m neral
powder is pinacoid and the crystal formof the second fUhOyf pRapggm nera
powder Is prism pyramd, rhonbohedron, hexahedron, octahedron, or
dodecahedron(step 201). Secondly, the first pulverized the flrst and second
functional mneral powlders are closely pulverized in order to satisfy these
fineness to be less than 1/3 granularity of desired fineness(step 203).
Thirdly, the second pulverized the first and second functi onal nineral
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or weavi n?( $tep an inorganic antibiotic agent nay
be addegut Wtoh\é'e?fé’tgﬁﬂe%l‘)cor ding to the first and second aspects to

increase the antibiosis. At this tine, the i norganic antibiotic agent IS
fabricated b ortin 5we|ght 5 wei ght % of
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st ep. Fnéém%étgée,e hpe steps of renoving netal elenents by an
el ectronBignet 1'n's ate of m xing mneral powders with water, and passing

m neral powder through a filter by a pressure nay be further executed.
Separ at & ¥ddifonS SHHAG BERbLOMalBE Radedin the 8B6Ve hétHa® BREMEE aMImfrittined to
gain fi ?t?e mineral at 600-1,200C, at this time the firing process is proceeded before the first
pulverizing step or after the second closely pulverizing step. Furthermore, the steps of
removing metal elements by an electromagnet in state of mixing mineral powders with
water, and passing mineral powder through a filter by a pressure may be further executed.
Separately, a sedimentation method or a centrifuge method may be used to gain fine

powders of the mineral.

In the above methods, the mixture ratio of the minerals is adapted to less than 3 denier
fiber. In case of more than 3 denier fiber, the mixture ratio of the minerals have to be
changed, at this time, the granularity of mineral powder have to be less than 1/3 of fineness
and especially 3 micron of mineral powder is preferable in case of spinning less than 3

denier fiber more preferably less than 1 micron.

It is preferable that 0.1-3 weight% of the mineral powders are mixed with the chemical resin
in case of less than 3 denier fiber, more preferably, 1.5-2.5 weight%, and 10 weight% of the
mineral powders are mixed with the chemical resin in case of more than 3 denier fiber,
more preferably, 2-6 weight%.



powders of the mneral. In the above nmethods, the m xture ratio of the
mnerals is adapted to less than 3 denier fiber. In case of nore than 3
denier fiber, the mxture ratio of the mnerals have to fg EQ?ZE
this time, the granularity of m neral powder have to be sg 1/3 of
fineness and especially 3 mcron of mneral powder is preferable in case
of spinning less than 3 denier fiber nore preferably less than 1 m cron.
It is preferable that 0.1-3 weight% of the mneral powders are nmixed with
the chemical resin in case of less than 3 denier fiber, nore preferably,
1.5-2.5 weight% and 10 weight%of the mneral powders are mxed with the
chem cal resin in case of nore than 3 denier fiber, nore preferably, 2-6
wei ght FIG8 Aapd-Emrexitrasections) views shewisg arfibersiraduced by thaasthodearcoshigni ng a
fiber ppemcodnly the nethods according to FIG. 2 and 3. Referring to
FIG 4, a fiber 100 have m neral powders(pinacoid) 200 arranged
successively around surface in the fiber 100 thereby the fiber is pleasant
t2 got hg F]géw:ﬂ Ag B FIGhaV £ fiBerMab Wafe nmmdl@ggeﬁs@tnaeoubmcbrmgweumw% povv(2186 s
ef er.,rin ayv eral powders
ar r angeio¥dy g@%‘? \V‘é{‘?c/;nbea{ﬂ(?hmber%m'r'ﬁﬁgé "'?ﬁpl{eﬁ?"ﬁ P‘S‘B‘F %6 agd fave gé'gtb’ﬁ%l ni ner al
powder sch3fitenblictiased en thieyrainatal pewders 300.pri sm pyram d, rhonbohedron,
hexahedr on, octahedron, or dodecahedron arranged irregularly at the inside
of the fiber 100. Since the first m neral powders 100 surrounds the second
m ner al Refewide tesFI806, thelfiber 109avave shepfirslamiaenal pawvderre2@Coarsngas dutrgssively nat ur e
Cgar aCtaer{)ltlrﬁ)I éu?f%c{gﬁﬁgf tﬂ%ﬂbB%n& bis8lor@Mingd efd mrﬁ{ncrﬂﬂws&ﬁal s 300 at

e sane vari ous exanples are describ detail, the
éav esentPrisHv epiraraid, irsombehedram, thexakggron, h%‘:‘?'lﬂdf%\m Hgdodsganeasen A5@nged er at i ons

are posgblisiy d18dsRe bf the fiber 100. Since the first mineral powders 100 surrounds the
second mineral powders 300, the fiber is pleasant to the touch and have a nature
characteristics based on the first and second mineral powders 200, 300 at the same time.

Hereirafter, various examples are described in detail, the present invention is not limited by

the followings but various alterations are possible.

Example 1

To produce a 2 denier filament radiating far infrared ray which is good to the human body

and having a superior quality, a first pulverize muscovite which crystal form is pinacoid to
be 325 mesh, and then a second closely pulverize muscovite powders so that the maximum
granularity of muscovite powders becomes less than 1 micron after firing the first pulverized
muscovite powders at 800 C. Thereafter, fine mineral powders are gained by the processes
of removing metal elements by the electromagnet in state of mixing mineral powders with

water, and passing mineral powder through a filter by a pressure.

Further, 17 weight% of muscovite powders and an inorganic antibiotic agent are mixed, and
then the mixed powders are treated in a polymerization using polyester. Thereby 2 weight
% of the fiber having the above mixed powder is produced by the general spinning process

10



To produce a 2 denier filanent radiating far infrared ray which is good to
t he human body and having a superior quality, a first pulverize nuscovite
whi ch crystal formis pinacoid to be 325 nesh, and thentd 5EBQRi3 cl osel y
pul verize nmuscovite powders so that the maxi mum granularity of nuscovite
powders beconmes |less than 1 micron after firing the first pul verized
nmuscovi te powders at 800 C. Thereafter, fine mneral powders are gai ned by
the processes of renoving netal elenments by the el ectronmagnet in state of
m xing m neral powders with water, and passing m neral powder through a
filter Ry 1, o)
i nor gan‘%’%}czegnc?ir1 gi i[agesg'l:glﬁeitr\%arnné;f ng §1 8{ ﬁe%ﬁglg’héé}oﬁ‘l& gﬁa\gmg%%gér e
t r eat edandncattimgpbfytie rfi bzaWas;moUlsaplpgnepbIatheeﬁberThelﬂel@yerOQAbngmce ndod t he
fiber xed powder is produced by the general spinning
processax%ggr&%ﬁggggf%ggb at 283 C'I C As a result that, wearing of
fittings such as a heald, a roller, and a gui de body and cutting of the
fi ber was not happened, and the fiber having a snooth surface and a
superi or ﬂgallty was gai ned. Exanple 2 Except for using polyam de instead
of poly le 2 jyj s exanpl e i s executed under same process as exanple 1.
Exanple 3 After treatlng the m xed pomders in the polynerization using
pol yest er exa Vi n WRis9 f. I e
P otce s (6 e, SoVAmPF JAsegnd ey s il ropRELRy BRHE e AET
t enper aprocessaasex@mp@0.poi se of a coefficient of viscosity. Thereafter, 1.4
denier staple fiber is spun at 283 C'1 C of a spinning tenperature. As
sult that, wearing of fittings and cutting of the fiber are not
Pbpened, and the fiber having a snooth surface and a superior quality was

gai ned. E%ﬁ@, le 4

After treating the mixed powders in the polymerization using polyester as example 1, chips
having 2 weight% of mineral power are produced by batch polymerization process at 290 C
of polymerization temperature and 2,700 poise of a coefficient of viscosity. Thereafter, 1.4
denier staple fiber is spun at 283 C"1C of a spinning temperature. As result that, wearing of
fittings and cutting of the fiber are not happened, and the fiber having a smooth surface and
a superior quality was gained.

Example 4

1
Gt

To produce a 1.4 denier acrylic staple fiber radiating far infrared ray which is good to the
human body and cleaning stench, and having antibiosis, moisture absorption, a first
pulverize elvan, which crystal form is not pinacoid and muscovite which crystal form is
pinacoid, after firing process. And then second closely pulverize elvan and muscovite
powders so that each maximum granularity of the powders is less than 1 micron.
Thereafter, 22 weight% of elvan powders, 61 weight% of muscovite powders, and 17
weight% of zeolite powder inorganic antibiotic agent supporting 3 weight% of Ag ion are
mixed. Finally, the mixed powders are synthesized with polyacrylonitrile and then the fiber
having 2 weight % of the mixed powder is produced by general spinning process thereby

11



:-) To produce a 1.4 denier acrylic staple fiber radiating far infrared ray
which is good to the human body and cl eani ng stench, and having
anti bt osis, noisture absorption, a first pulverize el van,} BhFEB iy st al
formis not pinacoid and nuscovite which crystal formis pinacoid, after
firing process. And then second closely pulverize elvan and nuscovite
powders so that each maxi num granul arity of the powders is less than 1
m cron. Thereafter, 22 weight% of el van powders, 61 wei ght% of nuscovite
powders, and 17 weight% of zeolite powder inorganic antibiotic agent
supporting 3 L ght %,of ..Ag J ] j i Ui poMders are
synt heé’fef‘gag Wﬂ%ﬁoﬁ%‘}z&&“{}ggﬁﬁ??. rgveéér;r}c]i&?j ﬁg%ﬂeﬁgéri‘d%g%flmﬁgy#%g s2 wei ght % of
t he mi sadaqmoanmder superiprqueliyevdsigpingéner al spi nni ng process thereby 1] FEB
2Uuj wearing of fittings and cutting of the fiber were not happened, and
the fiber having a snooth surface and a superior quality was gai ned.
Exanple 5 If r Except for using viscos rayon instead of polyacrylonitrile,
this e%s execut ed under sane process as exanple 4 so that the fiber
havi ng Tght % of the m xed powder is produced. c:.r Exanple 6 Except
for using acetate instead of viscos rayon, this exanple is executed under
sav\rrg pf_g)g;@sts@a ggn%x%aﬁEﬁxfayérlx mtda_kll_edf pblygcrjflbhie'ﬂe. htaisieyqqnﬂe\,i.eiegﬁmut% wfdet Ihe Pj)ged
powder i s produced. e 0 be - e fiber
Fad at | ST HOCRTH FHPERPHEY oA e gy HelGRNbebr EINHRS) Bouddrap

produced.

A%

i

Example 6

Except for using acetate instead of viscos rayon, this example is executed under same

process as example 4 so that the fiber having 2 weight % of the mixed powder is produced.

Example 7

To produce a 6 denier polyester staple fiber radiating far infrared ray and minus ion which
are good to the human body, a first pulverize muscovite which the crystal form is pinacoid
and tourmaline which the crystal form is non-pinacoid. And then second closely pulverize
€;‘ muscovite and tourmaline powders so that each maximum granularity of the powders is
less than 5 micron. Thereafter, 70 weight% of muscovite powders, 15 weight% of
tourmaline powders, and 15 weight% of zeolite powder inorganic antibiotic agent supporting
2 weight% of Ag ion are mixed. Further, 20 weight% of the mixed powders and 80 weight%
of polyester are mixed and melted to tabricate a master batch chip. Finally, 25 weight% of
the master batch chip and 75 weight% of polyester chip are synthesized so that the fiber
having 2 weight % of the mixed powder is produced by general spinning process thereby
wearing of fittings and cutting of the fiber were not happened, and the fiber having a smooth

surface and a superior quality was gained.
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are good to the human body, a first pulverize nuscovite which the crystal
formis pinacoid and tourmaline which the crystal formis non-pinacoid.
And then second cl osely pul verize .;~ nuscovite and tour-rrgl @%@@ders SO

t hat each maxi mum granularity of the powlers is |ess than i n
Thereafter, 70 wei ght% of nuscovite powders, 15 weight% of tourmaline
powder s, and 15 wei ght % of zeolite powder inorganic antibiotic agent
supporting 2 weight% of Ag ion are m xed. Further, 20 wei ght% of the m xed
powders and 80 wei ght% of polyester are mixed and nelted to fabricate a
master batch chip. Finally, 25 weight% of the master batch chip and 75

wei ght 96 Bie 3hoVe eareples, rﬁ‘?b"%ﬁ@"@%ﬂhfé’é?'i 8t LgMpleRut veriousiagificial iyaN 8?”@{; 2

wei ght rinefalstdan beiused asavdify toite pvaiive eglriby general spinning process
thereby wearing of fittings and cutting of the fiber were not happened,
and the fiber having a snooth surface and a superior quality was gai ned.

12 1 O Accbrdhg2@he presérteinadtive, Waumpbemly oa¢ Wiral of that fmm&inarfhmﬂ’ral s are
exanpl e _hut. A rtificial funtion r can e rding to
The | nvespol A fabTioReh midsal g ey R u Bl B Bedu P DS Y BeBE P on § Cone
ki nd ofthé Hendtionait minesdls vl dihe cr;esmeforrm lage phvign, awiramidatreemipdhedroal , whi ch
the crystahedH, da‘f\egnloﬂa%f"dgdecgﬁedrlér'\ "W P WHn Kﬁ@ﬂﬁ\c@gnal mglw iER Qﬁ@l

m neral's whi c st a ornms are prism pyramd ron
hexahedingtal feray lan@amfh thegrby dieiivising dher fiber h?\étregda sreeth ﬁwéBCﬁlﬂﬁ'ettQ paTiglesTi ner al

whi ch tdighe &wééu@btefs%Harbﬁpo%e&qmtﬁb&éﬂrebw SUrREsI 7 thd fibdrearid .h&éaaﬁgn ng a
snoot h surface due to particles yl l osilicates m ner gowders

t he
di stripbe SEPSHFUIf Besaiep dkeos A WH@QPPB@PtS "bires Acheatc prighert "1‘18“'8‘? BadEtivity
ecauseréinbtwergs of the equi pnents such as a heald, a roller, a guide body
are not worn. In addition, according to the present invention, by using the
functional m neral, especi ally phyllosilicates m neral, thereby pr oduci ng
t he fi Heradddivnapcardingl tbithel peseminstidrarbyi usingathe dunctignal markralt espgcially ood

PI @SS UM Shy RSUMOERS ifida, REABY PRduBhg uRMidePh&ig®a mhRREorFaRP Inftreafaf et f N
radiating, blood pressure controlling, ache relief, antibiosis, stench cleaning, electron wave
isolating, ultraviolet rays isolating, absorbent, moisture absorption, minus ion radiating, and

static electricity preventing.

Other embodiments of the invention will be apparent to those skilled in the art from
consideration of the specification and practice of the invention disclosed herein.

It is intended that the specification and examples be considered as exemplary only, with the

S true scope and spirit of the invention being indicated by the following claims and their

equivalents.
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isolating, ultraviolet rays isolating, absorbent, noisture absorption,
mnus ion radiating, and static electricity preventing. O her enbodi nents
of the invention will be apparent to those skilled in the art from
‘consideration of the specification and practice of the invention disclosed
herein. It is intended that the specification and exanpl es be considered as
exenplary only, with the { true scope and spirit of theOFpvesy?®3 bei ng

i ndicated by the following clains and their -equivalents. 13 10 February
2003 WHAT IS CLAIMED IS: 1. A method of producing fiber having functional

m newﬁl TD&V@ﬁAﬁWEqup” sing the steps of: a first pulverizing a functional
m neraf‘ whi ch a crystal formis pinacoid; a second closely pulverizing the

first pulverized the functional mneral powders to be less than 1/3
granularity of desired fineness; renoving netal elenments by an

el ecf r ATREABH of Prdau%tr@tfﬂqe@mamhgj!fmtrbh@l rhineed) ipeRakrs, BbAprigingRAvEeps Wit h
wat er; passing the functional mneral powders through a filter by a

pressufe; m xi ng and synthesizing 0.1-10 wei ght % of the second pul veri zed

t he functi,enal m neral powders. and 90-99.9 i ght % of a.chem cal resin;
and spi niid W§ Ry¥eraing ﬁrf‘é'g)%‘P”?'HB'”P[?r\ '%FWH\,&@Q SPRRFEIS and the chenmi cal

& nat ur 4 SSPry Brsreanh e Bac MaTiren 4 rghbnafnetIERhEBR eGi no o
cl ai pdlles¥iteirei /8 drasulbtyafidesisdd fMaiesel is phyllosilicates mneral. 0
removing metal elements by an electromagnet in a state of mixing the functional
mineral powders with water;
(\ passing the functional mineral powders through a filter by a pressure;
mixing and synthesizing 0.1-10 weight% of the second pulverized the functional
mineral powders and 90-99.9 weight% of a chemical resin; and

spinning the mixture of the functionatl mineral powders and the chemical resin.

2. The method according to claim 1, wherein the functional mineral is natural or

artificial functional minerals.

3. The method according to claim1, wherein the functional mineral is phyllosilicates

mineral.

4. The method according to claim 3, wherein the phyllosilicates mineral is selected
from a group consisting of pyrophyliite, talc, paragonite, muscovite, glauconite,
celadonite, Margarite, micaschist, lepidomelane, phlogopite, lepidolite, zinnwaldite,
stipnomelane, beidellite, montmorillonite, nontronite, saponite, vermiculite, penninite,
clinochlore, prochlorite, chamosite, thuringite, kaolinite, antigorite, chrysotile, amesite,

cronstedtite, halloysite, and palygorskite.
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4. The method according to claim 3, wherein the phyllosilicates mneral is
selected froma group consisting of pyrophyllite, talc, paragonite,
muscovite, glauconite, celadonite, Margarite, mcaschist, |epidonelane,
"phl ogopite, lepidolite, zinnwal dite, stipnonelane, beidellite,
montnorillonite, nontronite, saponite, vermculite, penninite,

clinochlore, prochlorite, chanobsite, thuringite, kaollﬂpfgwu%h¥mﬁorlte
chrysotile, anmesite, cronstedtite, halloysite, and pal ygorskite. 14 10
February 2003 5. The method according to claim1, further conprising the
step of mxing 3-30 weight% of an inorganic antibiotic agent. 6. The

nmet hod according to claimb5, wherein the inorganic antibiotic agent is

f akg.i cmedneﬂmysdsalmmmgn@ dginh o fuethgeebiripeisingaihei steppbb sfikiag e3-30r
zirconium 7. The nmethod according to claim1l, wherein fine powders of the
functY"SWQMrﬁfr?é‘r'ﬁ‘P'g?E'c YUPIolA 3Nt sedi ment ati on nmethod or a centrifuge
nmethod. C) 8. The nethod according to claim1l, wherein the chemcal resin
is selected from a group consi sting of polyester, polyanm de,

pol yp nit d_acet 9. The
oo AREEEGD BB T S Bl RRra i By P AP RERCS 21 g
COW$L&mrﬁl‘hﬁ/\§ﬁ@pﬁ) z@folltem:éilbimm pRosphates ogbir@onddmt he mi neral powders and
70-90 weight% of the chem cal resin selected from pol yester, polyam de, or
pol ypropyl ene; making a master batch chip by nelting the m neral powders
and the chemcal O resins; and synthesizing the master batch chip with a
basT-c Thatreethas ascording lengleiar 1, whetain SRe ﬁows?ers ghivefapeignaheiegral §g to claim

L yREEhY aldBimt MBI mBRId W £85hidgE Asthgd.ng

8. The method according to claim 1, wherein the chemical resin is selected from a
group consisting of polyester, polyamide, polypropylene, polyacrylonitrile, viscos rayon,

and acetate rayon.

9. The method according to claim 1, wherein the step of mixing and synthesizing

comprises the steps of:

mixing 10-30 weight% of the mineral powders and 70-80 weight% of the

chemical resin selected from polyester, polyamide, or polypropylene;

making a master batch chip by melting the mineral powders and the chemical
resins; and synthesizing the master batch chip with a basic material of the master
batch chip.

10. The method according to claim 1, wherein the step of mixing and synthesizing
comprises the step of mixing and polymerizing the mineral powders and the chemical

resin selected from polyester, or polyamide.



conprises the step of m xing and polynerizing the mneral powders and the
chem cal resin selected from polyester, or polyam de. 15 10 February 2003
11. -The method according to claim 10, wherein a content of the m neral
"powders is 0.1- 10 weight% and a content of the chenmical resin excepting
the m neral powders after polynerization is 90-99.9 weh(gp b% A net hod
of producing fiber having functional m neral powders, corrper &M O? he steps
of: a first pulverizing first and second functional mnerals, in which the
crystal formof the first functional mneral is pinacoid and t he crystal
f or rhlof Théenedhasbaccordingtte claih 10 nvherell a ponigelrofilke gunesat pevdersis Briir sm

DY 3 Qe ROTBRD S en AL (ARANELEOR o mipdacala o second

clo erizin i TSt and secon I zed func m ner al
pomq:vmwnérﬁzdmenhsase thQaWerghB’/ogr anularity of desired fineness; mxing the
first and second functional m neral powders; renoving netal elenents by an
el ectromagnet in a state of mxing the first and second functional m neral
powders with water; and Basm ng the first and second functional m neral
powdi A matedef RIOHUTING fi pyhayingiueetionabmingralipey s CRTRIIRBEI2E AgPS. 1- 10
wei ght %.of the m xed first and second functional mneral powders and
90-99. 9 'wei ght % of a chem cal resin; and o spinning the m xture of the

first ang ﬁ@fsemdeﬁﬂﬁg‘ms@aab sBEdHS RhciMefiieraBdintiach ehesi,sal foresim.  13.
The net hod according" to claim 12, wherein the first and second functi onal

ni nethel first wf@trﬁmlumer@ir isapinagdidiaal thanystahiarmnphiieapecond functional
mineral powder is selected from prism, pyramid, rhombohedron, hexahedron,

octahedron, or dodecahedron;

a second closely pulverizing the first and second pulverized functional mineral
powders to be less than 1/3 granularity of desired fineness;

mixing the first and second functional mineral powders;

removing metal elements by an electromagnet in a state of mixing the first and
second functional mineral powders with water; and

passing the first and second functional mineral powders through a filter by a
pressure;

mixing and synthesizing 0.1-10 weight% of the mixed first and second functional
mineral powders and 90-99.9 weight% of a chemical resin; and

spinning the mixture of the first and second functional mineral powders and the

chemical resin.

13. The method according to claim 12, wherein the first and second functional minerals

are natural or artificial functional minerals.

14. The method according to claim 12, wherein the first functional mineral is

phyllosilicates mineral.

16



14. The method according to claim 12, wherein the first functional m neral
is phyllosilicates mneral. 16 10 February 2003 15. The nethod according
to claim 14, wherein the phyllosilicates mneral is selected froma group -
"consisting of pyrophyllite, talc, paragonite, nuscovite, glauconite,
cel adonite, Margarite, mcaschist, |epidonelane, phlogopite, lepidolite,
zinnwal dite, stipnonelane, beidellite, nontnorillonitel0ibreraarn e,
saponite, vermculite, penninite, clinochlore, prochlorite, chanosite,
thuringite, kaolinite, antigorite, chrysotile, anesite, cronstedtite,
hal | oysite, and pal ygorskite. 16. The nethod according to claim 12, further
conprising the step of firing the first and second functional mnerals or
t he1bi The metﬂaodeanmoctiirhgmmtlab‘nmm wheeeinl the phglirsdicates BU@rd), Ro@Rded The
mstho according to claim.22, ther conp r|S|n t he st f mxing 3-30
wei ght 55%"6fa aﬂ{oV‘go‘?oé‘éf‘f‘it'eg a7t PHPBHY' teaé@ﬁt ‘f‘%’e%?ﬂ‘ﬂ@pa@%?(ﬁ]"ﬁg to claim

17, whesRidhite h®drgaite 2 riicasahist, bb@'ﬁbﬁ)e%@nbhlo@oplfe'ihéplﬁaﬁt@dzh’nhv@ltﬂtléort' ng Ag
ion to zeolite, calcium phos hate or zirconium_ 19. The method accordi ng

to cl Atengmelaneepeidglits, ﬁ@omm@rﬁte@ﬂomw'tﬁ pagonitgdvaravemlite. RaRREteonal
m neraénﬂeéﬁo@' ?&hba/mé gﬁ@fémn&atmgnn@%t hrsbiRite 2 &ﬂ%bhté‘ ugpryetiRod. 20.

The acco d| ng alm 12, wherein the chemc resins selected
from @mwlmprmmtm |ha@0xﬁtep@mq'e§W9¢TSklﬁﬁ)I yani de, pol ypropyl ene,
pol yacrylonitrile, viscos rayon, and acetate rayon. 21. The net hod
according to claim 12, wherein the step of m xing and synthesi zi ng
conprises th eps of: 17 10 Februa
”pe The metho acgordcl)ng to claim 1; tbrther é/omprusmg the step of firing the first and
second functional minerals or the first and second functional mineral powders at

e
s 600-1,200C

17. The method according to claim 12, further comprising the step of mixing 3-30

weight% of an inorganic antibiotic agent.

18. The method according to claim 17, wherein the inorganic antibictic agent is

fabricated by supporting Ag ion to zeolite, calcium phosphate, or zirconium.

19. The method according to claim 12, wherein fine powders of the first and second

functional mineral are gained by a sedimentation method or a centrifuge method.

20. The method according to claim 12, wherein the chemical resin is selected from a
group consisting of polyester, polyamide, polypropylene, polyacrylonitrile, viscos rayon,

and acetate rayon.

21. The method according to claim 12, wherein the step of mixing and synthesizing

comprises the steps of:

17



m xi ng 10-30 wei ght% of the m xture of the first and second m neral powders
and 70-90 wei ght% of the chem cal resin selected from pol yester, polyam de,
or. pol ypropyl ene; naking a master batch chip by nelting the mneral
powders and the chem cal resin; and synthesizing the master batch chip
with a basic material of the master batch chip. 22. The nmethod according
to claim12, wherein the step of mixing and synthesi zi WJebeanBPi3ses the
step of m xing and pol ynerizing the m xture of the first and second

m neral powders and the chem cal resin selected from pol yester, or

pol yam meing 30-3Uveeight/h ofithacaigiude ofthiedirsll saaidneez?nd whiseml poadesdreint of t he

m re of the first apd .second mneral powders is 0.1-10 weight% and a
cotbeRt Biote chefe o ERemisSl oSty ceciety PRE" Hoheshr sRAkRIPeal per
PopyyBiopgRheon is 90-99.9 weight% 24. A fiber produced by methods

according to claim1. 25. A fiber produced by nethods according to claim
12. 18making a master batch chip by meiting the mineral powders and the chemical

resip; and

synthesizing the master batch chip with a basic material of the master batch chip.

22. The method according to claim 12, wherein the step of mixing and synthesizing
comprises the step of mixing and polymerizing the mixture of the first and second

mineral powders and the chemical resin selected from polyester, or polyamide.

23. The method according to claim 22, wherein a content of the mixture of the first and

second mineral powders is 0.1-10 weight% and a content of the chemical resin
excepting the mineral powders after polymerization is 80-99.9 weight%.

24. A fiber produced by methods according to claim 1.

25. A fiber produced by methods according to claim 12.
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