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FUNCTIONAL FIBER, PREPARATION METHOD THEREOF AND
FABRIC MADE OF IT FIELD OF THE INVENTION 5 The present
invention relates generally to a functional fiber, the preparation method
thereof and a fabric made from the fiber. More particularly, the present
invention relates to a process of makl a fiber b sub ctlnc functional
FUNGEEONskicHkR SRIRARABEON NGBS
compounding and melt spinning, and Weavm the 10 flber to form a fabric,
which exhibits the funcféﬁg&]%é % YBntibacterial,
mildew-proof, or capable of generating negative ions or far infrared, and
enhancing filtration effect of the fabric and improving the quality of air. Is
BACKGROUN F THE INVENTION Since environmental pollution is

FIE&EHF@%&"%EI Xlﬁ%'ﬁ; N1egat|ve lons in the air is decreasing.

F d t 80% of li d
ForBoE g atia ﬁ%issgs@s"arﬂ?ﬁi&% GOBAYATRY o the

T ilen i = A*oefllf i More
parﬁs%&% BRI LR B PSR R b o
subfEAS g'%ﬁa%ﬁsfﬁgf'ﬁag@@g RN APE A EOTETPE), and

s containing fu p’artlc es generating negative

g’&%’fﬂ{ée {9 4BEK ?%H{i Eé%ﬁiﬁqﬂéaﬁélg?gg%t 1ﬁﬂ1ﬁ na&%fs\%avmg the

ftention among ustriesan e Wo d However,

fib&ORyeRyanakiexiln é?%‘?lﬂgyeglﬁ%i% o daReielfabriGleodorization or

antibacterial, mildew-proof, or capable of generating negative ions or far

infrared, and enhancing filtration effect of the fabric and improving the

quality of air.

BACKGROUND OF THE INVENTION

Since environmental pollution is getting worse, the amount of
negative ions in the air is decreasing. Furthermore, people spend almost
80% of time living in an indoor environment, and in such a limited space,
to keep a good quality of air is necessary. Accordingly, a screen material
such as an air filter or a screen window, which is used in an indoor
environment and close to human body, has played an important role in
maintaining human health. To improve the quality of air by using an air
filter is one of the most economic and effective ways of currently known
methods.  Fabric products containing functional particles capable of

generating negative ions, due to their contribution for human health, have
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which is capable of generating negative ions; thereby in general a
negative ion generator is still used to generate negative ions.
Nevertheless, 5 negative ion generators will generate ozone (03), which is
harmful for human body and the amount thereof should be kept below
- 0.12 ppm, and the negative ions generated are merely distributed within 1
gaimbaty MldatientiegatveongstBre Eréte dpsinesed perirbtithe. forld.
view that conventional technology does not provide a technique for 10 )
HowpiRitacemivenainpal 463tH sabeehnmiamsidraananbnounk mobeBethdabric
present invention have been actively devoted in the research an )
whlabv@cf@@@mq&fyg%%%oaﬁaa@a@dﬁﬂ5&65@?9 i %\?@P@aéﬂ@dr@gaﬂve
certain level of resylts. In 2004, the patent application for the figst

ion o gRBFIAMNItethritke WikHiIda aCRGRA JARSARSItItN NOevertheless,
T e
RS S DU oD B th R B Paphabai e 2nd
e L I g e R R
eSO ol ST B A AR SR Wbl ocee  rocnmiauie of
ol g B GRSt N R AR R Ry RS R for

m.ar?gqggt%%ﬂég’adﬁﬁgsﬁﬁg teghpique.pfiHendarzaian fidel VRSEIRIRE of the
iber inclu

s 2 tefravalent metal phosphates and divalent metal

prefm% iﬁﬁ%@%ﬁ%ﬂ%ﬁ?ﬁ%ﬁ PHio A8s MaetoRed ahovere fitieiedh  and
development for years and continued to improve, and have reached a
certain level of results. In 2004, the patent application for the first
generation technique was filed as Taiwan patent application No. 93129156,
which has been allowed for patent. Besides, through many experiments
and improvements, a new technique was generated and applied for patent
as US patent application No. 11/416,155.  Recently, a novel technique has
been developed and thus the present application is presented.

There are techniques relating to antibacterial deodorization fabrics or
fibers in the art. For example, US patent No. 4,784,909 relates to a
technique of antibacterial deodorization fiber, wherein copper is added into
the fiber. US patent No. 6,540,807 discloses a technique of antibacterial
fabric, wherein the fabric is weaved to form a ﬁlter and the fabric includes

thermoplastic resin and antibacterial agent. US patent No. 5,690,922

discloses a technique of deodorization fiber, wherein the fiber includes
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technical features. The present invention is based on the achievements
obtained from the inventor's continuing research and manufacturing s
experiences, and it is proved by experimental evidences that the present
invention does have practical effects, which meets the requirements for a
patent. The patent application is thus filed to protect the achievements o

tetranalpiverers! pBespbv s PO AINBRER IS AnPrSFO Bidsing TNevert Cless,
environmental pollution, the present.invention is 10 aimed at achievin .

the PHaQLREHBSBHARSDORAG RS STtRISRY %m@) taﬁdwz@é%%gl%m?% in
and health care comfortable environment, and js focused pn deyelopin

techBifAbr A B Sting KA SFYRRIALY RS SsterR A iihdin g ey entents

self-cleaning filter is devel d, wherein the functi | fib .
obta3REhiv DIy et NGt Y BRYY ol RASHIAG FGEREDs Sikh uapgtring

e R R SR e e DS AT

. ph | Iytic acti i - - . .

g T ke
ff. f.th Iti ' ' i i

oo AL B BN AR dmen o

the %ﬁ:ﬁgﬁy&sb%ge%@éﬂ”#% ggg@qﬁ%@?ﬁ.mildew-proof, anti-mite, negative

ar-infrared ray, e-proof, antistatic, anti-electromagnetic wave,

g’gé,?iﬁwgé%%{;gﬂéggégwﬁakﬂﬁeﬁ%@ BORIHBAI Y QfcteBMeRtion is

ozone (03), ammonia (NH3), acetaldehyde

I SR e oIS A RY T
andMERPHHO" 3 healthy and health care comfortable environment, and is
focused on developing to improve existing fiber structures. A persistent
multifunctional self-cleaning filter is developed, wherein the functional
fiber can effectively use natural physical fundamental influences such as
wind, light, water, and heat in the environment through the mechanisms
such as air flow and temperature difference, friction vibration of fibers, and
photocatalyst catalytic action to excite the piezoelectric effect, pyroelectric
effect, photoelectric effect, catalytic effect, catalyst effect, and slow release
effect of the multifunctional particles in the fibers, so as to achieve the
healthy self-air cleaning effects, such as sufficiently effective
bacteria-killing, anti-bacterial, mildew-proof, anti-mite, negative ion,
far-infrared ray, flame-proof, antistatic, anti-electromagnetic wave, and
elimination of contaminants such as odor, hair, TVOCs, PMx, CO, CO,,
formaldehyde (HCHO), ozone (O;), ammonia (NHj), acetaldehyde
(CH,CHO), acetic acid (CH;COOH), and so on.

L
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manufacturing a fiber having better functions. The method is s
characterized in utilizing multifunctional particles, thermoplastic elastomer
(TPE) and polyolefine, compounding in a preferred ratio and spinning to
obtain the fiber. Through the elasticity of the thermoplastic elastomer, the
functional particles can exhibit the best performance. The fiber produced
according to the method of the present invention comprises 5-30% of the
10 muItifunctionagI&iyrticles articles such as tourmaline, nano metallic

SUM%YF)QEOI EN ¥AZRd Qg microcapsule). Once the fibers are

weaved to form a web and to compose functional fibers, the indoor aj

qddiRy AR R BERiG ASIHEaRRY SEIRAN eleAhiFy BNEdSAdRE lod for

sufficiently effective bacteria-killing, anti-bagteria), mildew-proof, 15 .
MAHRHE g dval R 1N Fed e Tlar kbR antistae  Tethod  is
anti-electromagnetic wave, elimination of contaminants such as.odar, hair,
ChaTRFESEESNR, Ut HEB DB TR RRER RS LORHTRPLIHS.F Higomer

(TR R0ED GHEAD byl SUBATHE AHCE Lyt ORe AHELGBILCRLENgs, ©

o A S R A oo v
fun88{?r&’t'i’§é)§t}@?e8r%%%”&ﬂ‘{ﬁﬂﬂt%% BAR 8}({%?1%&1{3@0(1 RE ﬁb%rl é){gduced

manuta€turing a fiber having higher economic etiect and being a

acc%?r@ﬁgégcf”gﬁg{%tm& Jf ﬁx@f‘épé’s%%ﬁ ;| %&%@#ﬂé%&f@%-@@%?ﬁiﬁhe

es are submicron tourmalin roug e elasticity of

muﬁi@ﬂ&%@ftﬁgﬁgﬁs&?gﬁiaggic & Veﬁs@[ﬁh@ﬁaﬁﬁ%? GRhBrO¥idRallic

etter vibratio air and thus allow the submicron tourmaline

partRARNS5RIG HEIAVE OB ATREIGM microcapsule). Once the fibers are

weaved to form a web and to compose functional fibers, the indoor air
quality (IAQ) can achieve the healthy self-air cleaning effects such as
sufficiently —effective bacteria-killing, anti-bacterial, mildew-proof,
anti-mite, negative ion, far-infrared ray, flame-proof, antistatic,
anti-electromagnetic wave, elimination of contaminants such as odor, hair,
TVOCs, PMx, and so on, through the mechanisms such as air flow and
temperature difference, friction vibration of fibers to excite the
piezoelectric effect, pyroelectric effect, catalytic effect, photoelectric effect,
catalytic effect, catalyst effect, slow release effect and odor neutralization
of the multifunctional particles in the fibers.

The second objective of the present invention is to provide a method
for manufacturing a fiber having higher economic effect and being able to
generate negative ions. The method is characterized in that the utilized

functional particles are submicron tourmaline, through the elasticity of the
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The third objective of the present invention is to provide a method for 5

manufacturing a fiber having anti-bacterial effect. The method is

characterized in that the utilized functional particles can be nano silver

and also enzyme. The fourth objective of the present invention is to

provide a method for manufacturing a fiber capable of exhibiting plant
thermpgpdasicpeteriemey, tlteThebiiethveasashateperithe) fihAk warumzadde

functional particles are microcapsules and plant extracted essential oils |
betigrovéhraien dangsibewnal glicrsthpaura! ipnvdlignsabsroprrRitdgurmaline

blocking the release of essential oils with the thermoplastic elastomer, the

1o eEBREAIcELANNAIANRE HBEFY & Yexhibit fragrance persistently is
achieved. is Far the healthy and health care demand stated above,
thﬂaﬁgﬁﬁaﬁés UEREE bR R BRI S8 FOWgReA method for
temperature diffetence,, friction vibration of the fibers or light, the )
e A el plEloa HOOP Ear AT A Pl Of e i shog 1

S SR AT DS TIORIORE Tt Pl a0 STV dnd

EMBODIMENT The present invention is focused on researching and
?e%hctional fibers. The basic features of the technique is that the

A Db Btk e S o SoRa D gy gmethod

for %e%:%%rﬁ@%%ﬁ: %r%%%itr%ﬁlgigﬁ@ (g'f%g&ﬁ%ﬁi%% ra-ﬁ'tqr_ #%pa%e. ersisteli;ﬂy.

! : . . W, temperature : ence, tion vi rgtlon (0]
Thdgrs 50 %yn&glf%%a%émga% herigrosleaide #fieficRyRslestisiEffRCthre
photocatalytic eftect, cata

yst
microcapsules and plant extracted essential oils are encapsulated inside the

als

microcapsules. Through appropriately blocking the release of essential
oils with the thermoplastic elastomer, the objective of allowing the fibers to
exhibit fragrance persistently 1s achieved.

For the healthy and health care demand stated above, through the
infiuences of the mechanisms such as air flow and temperature difference,
friction vibration of the fibers or light, the multifunctional particles fiber
can exhibit a plurality of effects and form a persistent, water-washable,

functional, healthy, health care, self-cleaning filter.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
The present invention is focused on researching and testing functional

fibers. The basic features of the technique is that the fibers of the present

invention are manufactured by compounding materials including

polyolefine, thermoplastic elastomer (TPE) and multifunctional particle to
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effect, slow release effect, etc. of the multifunctional particles are s
intensively excited, such that the healthy self-air cleaning effects such as
sufficiently effective bacteria-killing, anti-bacterial, mildew-proof, anti-mite,
negative ion, far-infrared ray, flame-proof, antistatic, anti-electromagnetic
wave, elimination of contaminants such as odor, hair, TVOCs, PMx, and
forngo GaneliendhidieersThe Tibepsighe Weavatcehnis s oSl hevirg3plow,
structure or honeycomb structure, which can decrease wind resistance, .
temperaiees Aty Erprribmtaton JeFermandsurdiabiepamanation,
and dust, thus achieving the environmental demands such as persistent
the \paggoplssHan e fired AArpslee vasiehican Pl esrialy be ailironmiats
protection and energy saving. 15 To facjlitate the examiner to understand
effaple pPiRticalsitRen il Brbseritnyhtidhe canMitiEmsstRRntPaiges are
. descriped in detail below, A. Basjc technical features of the present
TRk bfne?iﬁgifae n%titgweiélﬁ?j APb ?%%”egﬁéﬂﬁ%&% getihgunb as

0.fungtional fibers. The basic.feat f the teghni is that the fib
SUE P roceHETEFo Aro HAr CHLCNed B CoREteg TRLABHAIDroof
articles, thermoplastic elastomer and polyolefine, such that the fiber .
ot LR b N oS anct CAF DO HS0D 1o Phociu S EBTRE The rAbRERALEc

bg an ailr}%ter orash?e ad..or a hat, or.a secreen Windﬁw or
a? T

£a , .
antiSlEcR o 'V Gbguis BRI RIER Bt ?r?é“par%*sf&?ﬁ%sv%‘ﬁﬁona’?h%gf?%e%m

TVEICe BISReTHIOVENIan A AP R0USRG 1O, SOTRRYH orm o

es (the’functional particles ca ubmicron

ﬁlté?“ﬂmmf ?Eﬁ“ﬁk?ﬁc%%OS?PﬁBk‘?e%Bﬂ%u@:ﬂ%%ﬁ%?@,p’&'i{tich can decrease

wind resistance, enhance loading ability, enhance filtration performance,
remove pollen and dust, thus achieving the environmental demands such as
persistent, water-washable, acid and basic resistant and the effects of
environmental protection and energy saving.

To facilitate the examiner to understand the practicability of the

present invention, certain embodiments will be described in detail below.

A. Basic technical features of the present invention
The present invention is focused on researching and testing the
functional fibers. The basic features of the technique is that the fibers of
the present invention are manufactured by compounding functional
particles, thermoplastic elastomer and polyolefine, such that the fibers have
special functions, and can be used to produce fabrics. The fabrics can be
an air filter, or a shoe pad, or a hat, or a screen window, or a curtain, or a

TV goggle.
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extracted essential oil, nano silver particles, or enzyme), thermoplastic
elastomer (TPE) and polyolefine (for example, polypropylene or
polyethylene) together. Through the addition of the thermoplastic
elastomer, the fibers of the present invention have better elasticity and 10
friction characteristic, and thus allow the functional particles added to
generate better performance. In the first embodiment of the present
invention, the functional particles used are tourmaline having a particle
size ranging from 1 B kabeos ahthmpraseicByrBlifid have a
diameter of 0.01 mm - 3 mm. is The tourmaline particles are in an amqunt
rahBf e %ti@@wigmvsag@@ﬁ%mlmeﬁ%mmmg rom
and the, far-infrared radjation rat? of the tourmaline: O 948pm§.48* 102
CompHBST B HO BRI 50 (E§9eri§@gé?a@é sREYSHim§aR isbe

found by the expgriment that tourmaline particles in an amount of 3% b
SUbRIGATbASATON HHE Al 96 Soigt 6F tie BBl HA DL S oMol cblant
eff c(tfli The web weaved from the fibers exhibits the effects of eneratirlg .

g% a} stic

XU E ST Rhr-THra i fay 5 S RERHiN B OFZANON arki St
el B ol et a1o kLAt o GBI S BAlag e or

pohgé;%gngié%%c %i (%efhseiyca, uﬁé}%ﬁﬁ Z Oﬁ%‘éﬁﬂ&ﬁﬂ%ﬁ”%% Ol e’t%%?ﬁ?%)elastic

; hickel 6X§de can also be a the second eémbodimen

eias%‘?%%ft %e%@grgﬁSfﬁ%%%@;ﬁéﬁ%ﬂ %E\F@%ﬂé‘{%@sﬂﬁkgﬁ and

SO as tb generate the acteria and mildew-proof.

fric RO déﬂ\é‘?%]&%?&‘%[i&s "A@l? m%@&&n%@ ?‘&5&}&&8&0" Py MElgBtded 1o

based on the total weig er, so as to allow the web weaved from

gen@%{gﬂsaﬁg ‘fygft'@}:ﬁfg&q@%@lthy effects of

In the first embodiment of the present invention, the functional

particles used are tourmaline having a particle size ranging from [ Um to

100 nm, and the fibers produced have a diameter of 0.01 mm ~ 3 mm.
The tourmaline particles are in an amount ranging from 1 to 10% by weight

based on the total weight of the fiber, and the far-infrared radiation rate of

the tourmaline: 0.948um (3.48*102 W/m®), particle size distribution: D50

(average particle size: 493 nm). It is found by the experiment that
tourmaline particles in an amount of 3% by weight based on the total
weight of the fiber will have best economic effect. The web weaved from
the fibers exhibits the effects of generating negative ions, far-infrared ray,
self-cleaning, deodorization, anti-static, anti-electromagnetic wave.
Furthermore, one or more microparticle self-cleaning factors such as nano

bamboo carbon, zinc oxide, cupric oxide, ferric oxide, silica, tungsten
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bacteria-killing, anti-bacteria, mildew-proof, anti-mite, and so on.
Furthermore, one or more particulate bacteria-killing, anti-bacteria,
mildew-proof factors, such as chitin, enzyme, or nano noble metal copper,
10 zinc, aurum, platinum, palladium, niobium, can also be added. The
method of producing functional synthetic fibers of the present invention
%.mﬁwgwl;g@wb@lbmmm@wcﬂmﬂ@ Eaipdlse bsaddpdie,
wherein the first polyolefine chips are in the amount of 70%-95% by
whighthBaseersd tsanrslimaght of thefibepsat davsatEgly pibpyldmeitonal

ChIpS with molecular weight of 3.15 x 105 ghnole or polyethﬁ%]e chips
PArRISSTAIRELAE? WaRMIBIED POrSKleH559/ASId ) AAcaRIFRIMEn ItREONS of

anupos"’w'”%éﬁé? MERPIONL pe RCR AR SEYARALCRTs FagPibRount
rangy B B A 5 %Wé’féfﬁ" jii 'tﬁé?ﬁt?pr?é);” L Selbiel f%%é‘lbrﬂ‘ so
as tepﬂ?b%% o i e L S A I ARy affeess of
bac I B R Lsiis iéﬁ?é%ﬁ%vé@ etmatany %Zﬁ%’ﬂanao on.
Fo O P P s houfalde SeEAR RIS S Bhreria

mﬂﬁ%%‘?ﬁ?ﬁSf”}%&%?é '%&c?it a‘é’t u%”%ﬁ'%g{%ﬁ?s“@??}%t%@&%%%ﬁ? copper,

material to spinning, cooling, t erméls ing, and heat setting to for

zind & {IRGE é‘ﬁﬁﬂﬁl’ﬂ' NgARMA E’f‘f“ﬁﬁﬁl‘ﬁfﬁ?'%ﬁ% 27536, Q160 C-300C (in

the actually operatet examp es of the preSent invention, the spinning

temperaidie for BOIYRORYIGAS 1$18095oRaPS ﬁ%eﬁ&‘dﬁ%fl}’%?thb{l?'}%%em
250C-300C), the drafting factor is 3-8 times

invention mainly comprises: preparing plural first polyolefine chips as a
substrate, wherein the first polyolefine chips are in the amount of 70%-95%

by weight based on the total weight of the fiber and can be polypropylene

chips with molecular weight of 3.15%10° g/mole or polyethylene chips with

molecular weight of 1.5~2.5%10° g/mole (as embodiments, the following

tests of the present invention are explained by 80 wt. % of polypropylene),
and functional particles (as examples, this paragraph is explained with
submicron tourmaline), in the amount of 5%-30% by weight based on total
weight, and a thermoplastic elastomer (TPE or EPDM), in the amount of
1~40% by weight based on total weight, and compounding by a twin-screw
extruder to form plural masterbatches, and then combining the plural
masterbatches with an additional second polyolefine which is the same as

the first polyolefine, and melting and mixing the plural masterbatches and
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the actually operated examples of the present invention, drafting factor is
6 times), the heat stretching temperature is 1300160C (in the actually io
operated examples of the present invention, 100C hot water is used for
stretching), and the heat setting temperature is 70C-100C. The
melt-spinning mentioned above is conducted by heating and melting the
the coopoditoohaedefinanie doritiagopBIRRItR) mﬁt@ﬁ@hr@#ﬁl@,mhﬁtngxe final
holes into air, while cooling in the air, winding at a constant speed, is and
congantiginpwrmelims Hellbe crmpperisnataleia thinhing, Avhbepisamslighen
formed, and then executing thermal stretching to enhance mechanical _ .
subjrepiagidiorerRpeeiamAteRhispiminy Plockraliig dprmaplestretching,
polymers obtained from a p Iymerii,grocess at a temperature higher than

andyhe it SEHEGOIRL ABTLOhGrE B5Erud B9 S RRAT b KL REFA S Rniiy B the

20 and then cooled. and refined to silky solid, and winded at the. same
rangin g QOB oaHEn 8t HE 1SSl BRRTAEL O IR A FRfrigent

BB S oo, b Ao oS o 25
S T T D
Ot T L
i S R A e e KR,
or RO OS] LTONNALES YRSt b
stretching), and the heat setting temperature is 70°C~100°C.

The melt-spinning mentioned above is conducted by heating and
melting the composite material, and extruding the melted material from
spinning holes into air, while cooling in the air, winding at a constant speed,
and solidifying while the melted composite material is thinning, a fiber is
thus formed, and then executing thermal stretching to enhance mechanical
propertics of the fiber. In the melt-spinning process, the spinnable
polymers obtained from a polymeric process at a temperature higher than

the melting point thereof are extruded from the holes in the spinning plate,

and then cooled and refined to silky solid, and winded at the same time.

C. Embodiments of the functional particles of the present
invention
To generate negative ions from the fiber, the functional particles used

in the present invention are submicron tourmaline particles. To exhibit
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microcapsule can be chitin, and the functional material can be plant 10
extracted essential oil, so as to exhibit the effect of generating fragrance,
and as shown in the following test results, the present invention has the
effect of persisting the fragrance. Besides, the functional particles used in
the present invention can also be enzyme, which contributes to the human
antisbagterialcendimeldent oo sEecEdhpIBenstinaarpsstcisvensem I the
the test examples of the present invention, polypropylene with molecular
presesiyhRBeBtiBK 105 GRRelciiVissenant phess aitrate SRRy, ipdhepipllowing
weight of polypropylene and the following materials: (1) 20 functional,
testyaieRIeE of HitmEAsestim eI 980 H§vehgit, PEFERcAs D RsitiRls gind

submicron tourmaline, 10% by weight, (3) %tional particles o

il g G RRQEA LR il W TN TSttt SR8y BRI BTSN HECttalhe

o) R RS o T S 1 B e

. anti-electromagnetic wayve material, 5% by wei and %%)t ermoqr)l%stic h

inv AR (TPERPISUS 1P WBIghE U nab o IFoS AR drktedne

A ST A O B i RS L dgra
dditional pol lene ided h

SR BT RO ST A RIS ARHIE S e

midfSeAHeneim e AN IR ARSI A0 URARE Hant

al weig e composite material IS subjected to spinning,

extFRANP LRTRAY SYtalings 3pdAgab eI oMb A8t RE fragrance,

and as shown in the following test results, the present invention has the
effect of persisting the fragrance. Besides, the functional particles used in
the present invention can also be enzyme, which contributes to the human

body to a certain extent.

D. Test Examples of the present invention

In the test examples of the present invention, polypropylene with
molecular weight of 3.15x10° g/mole is used as the substrate. Firstly,

20% by weight of polypropylene and the following materials: (1)
functional particles of flame-proof material, 15% by weight, (2) functional
particles of submicron tourmaline, 10% by weight, (3) functional particles
of anti-bacterial and mildew-proof material, 5% by weight based on the
total weight, (4) functional particles of deodorization material {removing
gas), 10% by weight, (5) functional particles of anti-static and

anti-electromagnetic wave material, 5% by weight, and (6) thermoplastic

10
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spinning temperature is within 240C, drafting factor is 5-6 times, thermal
10 stretching temperature is 100C, and heat setting temperature is 85C.
To conduct specific experiments, the fibers of the present invention are
further weaved to a fabric; that is, plural fibers in warp direction and plural
fibers in weft direction are weaved to form a fabric, the sample size

elasiqurast HERGLORGmMBY x Pombmare(roX glad, tedihsurnatamels sgated

in warp direction distributed in an unit length is 42 stripe per inch, and the
abox@ iRt SPRRIEIAGeRBtt SRR BB BARSRIRRg RE adestipeform

per inch. a. Mechanical test of 'E)he present jnvention 20 The mechanical0
pluabinastpebatehesabolBsandiles of tHecppbusnh rilstbalahe agBdIGh?o of

(1) Tensile strength 25 Table 1 (kgf/cm2) Test No 1% 2% 3% 4% 5%
A A e AR R e s AR

38.704 36.075 36.005 37.085 36.251 36,215 2 39.483,36.108 38.068.
AddiGOTEH BPSDIBIAR SALSTIPAYBAS S LAS 9 £95 R AEGR th the
42.015 40.206 40,126 36.001 35.921 37,26 41.076 38.254 36.0
fung5ag) 3t 86855 A el gt 44 09 8 o iy ka5 2B s on the
7.2282 37.2064 .From the experiment results of.Table 1, it is,realized .
(o TR e Lot bRtS RigH U SF e feha s gt S SPnning
OOl eaﬁleet%[r‘?aﬂ”as%ﬁé%%%,'t Sl R AP atend Abdr  The
theréforethe tourmaline
spinning temperature is within 240°C, drafting factor 1s 5-6 times, thermal
stretching temperature is 100°C, and heat setting temperature is 85°C.
To conduct specific experiments, the fibers of the present invention

are further weaved to a fabric; that is, plural fibers in warp direction and

plural fibers in weft direction are weaved to form a fabric, the sample size

thereof being 101.6 mm X% 203.2 mm (4 in X 8 in), the amount of fibers

in warp direction distributed in an unit length 1s 42 stripe per inch, and the
amount of fibers in weft direction distributed in an unit length 1s 34 stripe

per inch.

a. Mechanical test of the present invention

The mechanical test results of the above samples of the present
invention are as below.

(1) Tensile strength

1]



5 particles added in the present invention are preferably in the amount of
1-5% by weight based on the total weight. (2) Tensile strength Table 2

(kgflcm2) Test No 1% 2% 3% 4% 5% times additive tourmaline
tourmaline tourmaline tourmaline tourmaline 1 21.886 23.728 22.765

21.345 22.706 22.

086 223.72519.174 21.129 22.349 20.609 20.308 3
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tourmaline content gets higher, the tensile strength will decrease gradually,

while it is still kept at the required strength, and therefore the tourmaline

particles added in the present invention are preferably in the amount of

1~5% by weight based on the total weight.

(2) Tensile strength

Table 2 (kgflcm?®)
Test | No 1% 2% 3% 4% 5%
times | additive | tourmaline | tourmaline | tourmaline | tourmaline ; tourmaline
1 21.886 23.728 22.765 21.345 22.706 22.086
2 23.725 19.174 21.129 22.349 20.609 20.308
3 26.816 24.627 21.764 22.047 21.086 21.117
4 21314 18.032 21.796 19.449 21.625 20.598
5 22.108 24.499 22.229 23.603 21.855 21.717
Average | 23.1698 22.012 21.9366 21.7586 21.5762 21.1652

From Table 2, it is realized that as the tourmaline content gets higher,

the tensile strength of the fabric of the present invention will decrease, too.

When tourmaline content is 1%, the warpwise tensile strength decreases by

approximately 5%, and when tourmaline content is 5%, the warpwise

tensile strength decreases by approximately 8.6%, while the tensile strength

is still kept relatively high. Thus, within the range of adding 1-5% of

12




2% 350 343 98% 3% 383 365 95% 4% 435 416 96% 5% 489 461 94%
5 As shown in Table 3, the fastness is well maintained before and after
test. The amount of negative ions generated does not decrease due to
washing. b. Negative ion release analysis of the present invention 10 (1)
Negative ion static release performance analysis: Static mode negative

tourngi él@aﬁé%@ﬁéﬂﬁﬁ@%%l%&?bﬁfﬁ%ﬁ?@ent condition: humidity 58%:
temperature 28C, Table 4-1 (lon/cc) Added Filter Filter Filter Filter, Filter
akidurVarhing eFaimRSS é%&e(%ﬂma%}% AEHAZ (A BT 65 8%%:
412 532 6207 22 2% 350 523 652 734 825 3% 412 589 756 834 985

tempegaileess2 $50 935 1080 5% 489 712 867 973 1115 is By analyzing
Table, 4-1, it is realized that the added amount of tourmaline and number
of I%blf—ffs’a{rﬁgﬁ/crﬁﬁ significant factors of influence, wherein number of

Aqvers.is dhs Mmajfaeiaraf influencgydnithe case ofpRBRIYSEriRhtage of |
%iffere_nt contents of submicron t(éyr_r;}alinevpolypr%pylene filter material,
G ES%EH\I/ Fills are released.by ')GVE)Z.[ bv?ntﬁ, CGCS_ For.19% of ig%ﬁj‘ﬁ&?&
tourrhi&line polypropyfene filter materialohegative ions are  99%

2% 350 343 98%

3% 383 365 95%

4% 435 416 6%

5% 489 461 94%

5 As shown in Table 3, the fastness is well maintained before and after
test. The amount of negative ions generated does not decrease due to
washing.

b. Negative ion release analysis of the present invention

10 (1) Negative ion static release performance analysis:

Static mode negative ion release performance analysis, environment

condition: humidity 58%; temperature 28°C.

Table 4-1 (Ion/cc)

Added Filter Filter Filter Filter Filter
amount of | 1 layer 2 layers 3 layers 4 layers 5 layers
tourmaline
1% 265 412 532 620 712
2% 350 523 652 734 825
3% 412 589 756 834 985
4% 465 652 852 935 1080
5% 489 712 867 973 1115

15 By analyzing Table 4-1, it is realized that the added amount of




10

20

released by 265-712 ion/cc. The difference between them is 223 ion/cc

under the same volume. That is, an increase in layers is more effective

than an increase in tourmaline amount, for the increase of negative ion

release amount. 10 (2) Negative ion dynamic release performance

analysis: Dynamic mode negative ion release performance anaIyS|s
tourgnelivsnest sevaRRIhohUATERS erodethpsizaidicasdatine 2 21(1£%)1€nce

Added | layer 2 layers 3 layers 4 layers 5 layers, amount of tourmaline
whergin odoley ormais Absamaln $28105 P 40U 385 thgicase of

1856 3212 3512 3759 3956 49% 1956 3512 3725 3856 4120 5% 1983
onf":sb@%géqrs@ﬁemb SRR @ub@lﬁrefreacn%al @fo%k}fﬁmwleﬂe

negative,iqn release amount, the ad rma ine a

de
filteq MBS RS SalNE J0BSHHtR ﬁﬁ%&&sﬁt a’cm é RE: m?r[?] ﬁo/f of

SRSl ARELBLr O RO praL | Dfﬁ;d%%%tg’é‘ﬁ Ve ons are

SRR e R S A e o
undero&%'gﬁgn%y\ygfleﬁcé!ve%ﬁ&p %',n%ﬁ] ENLAARE t%%t l@}%@? 449 0Ge effective
than an increase in tourmaline amount, for the increase of negative ion
release amount.

(2) Negative ion dynamic release performance analysis:

Dynamic mode negative ion release performance analysis,

environment condition: humidity 64%; temperature 29°C.

Table 4-2 (%)

Added 1 layer 2 layers 3 layers 4 layers 5 layers

amount of

tourmaline
1% 1025 1695 2213 2732 2956
2% 1523 2573 3012 3325 3456
3% 1856 3212 3512 3759 3956
4% 1956 3512 3725 3856 4120
5% 1983 3603 3901 3921 4220

From Table 4-2, it is realized that for dynamic negative ion release
amount, the added amount of tourmaline and the number of filter layers are
both important factors, wherein the number of filter layers is the major

important factor.

b. Deodorization and antibacterial performance test of the present

14
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s fabrics of the present invention for testing the removing performance of

the concentration of ammonia (NH3) and acetaldehyde (CH3CHO) and

then testing the concentration of acetic acid (CH3COOH). Based on

Table 4, the fabric of the present invention has better deodorization

performance. 10 Table 4 Item ammonia acetaldehyde acetic acid (NH3)
_MI:HO) (CH3COOH) The beginning concentration 24.00PPM

8.00PPM 0 20PPM The concentration after 30 minutes 4.00PP

1.00e PreslonEpROT ROFE ARNRRF IERA IR BB ARGS A

80.00% Rem VI Rate 8% c. Test Example Ill The
b BEARTR B e LA B R SV R R BT
fthe p

b
Tabyo T CRFRLEY T R HoARPRY RERUMh L [ holP e @ the
h lat S I 94.8 1.0x10' 3.0 ' herichi lj
T T R S T AL
con-gggjtra kgﬂﬂldc? algn”frnl 1‘1]ile§ %)1aA%per§eJtlufde@y&éo‘ Y%%g%(g)gﬁ%v&ththen

testing the concentration of acetic acid (CH;COOH). Based on Table 4,

the fabric of the present invention has better deodorization performance.

Table 4
Item ammonia  acetaldehyde acetic acid
(NH3) (CH;CHO)  (CH;COOH)
The beginning concentration 24.00PPM 8.00PPM 0.20PPM
The concentration after 30 minutes 4.00PPM 1.00PPM 0.04PPM
The removing rate of multi poliution 84.33% 87.50% 80.00%
Total Removing Rate 84.58%

¢. Test Example i}
The antibacterial performance test results of the fabric weaved from

the fibers of the present invention are shown below.

Table 5
. . Initial Inoculation Contact Time | Reduction (%)
Test strain
(CFU/ml) (0 hr) (1 hour latery (1 hour later)
Staphylococcus aureus . 94.8
P 1.0 x10° 3.0 x10°
Escherichia coli 5 5 99.2
2.1 x10° 1.6 x10°
Klebsiella pneumoniae < 4 95.8
7.3 %1y 3.0 x10
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JIS Z 2911 Penicillium spp. ATCC9849 0 growth JIS Z 2911 Chaetomium
globosum ATCC6205 0 growth f JIS Z 2911 Myrothecium verrucaria
ATCC9095 0 growth | ASTM G21-96 Trichophyton mentagrophytes
ATCC9533 0 growth 5 Table 7 Antibacterial mildew Antibacterial effect
Test item proof zone Staphylococcus aureus 10 ram 100(%) Escherichia

coli 4.5 mm

100(%) Kiebsiellapneumoniae 3.5 nim 100(%)

Staphylococcus aureus 12 mm 100(%) Escherichia coli 2 mm 100(%)

From ASTM E 2149-01 test method of Table 5 and JISZ2911 and ASTM

GZl 96 test methods of Table 6, it is proved that the fibers added with the
Kiber particles of the present invention have better anti-bacterial

Mﬂ@é\g 0l {18l

-gfgg,f@@]r OA@%%@U@QQ%%@@@7 test 10 method o

dablgn

7, 1tIs realize
also has be
performanc
performanc
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ttHP £nfiZha

ACU

%‘Ffﬁilbéﬁoﬁﬂﬁaﬁgg@%%orance persistency 0 growth

eliast abthehreseniunyghttenubh&Tiagrarice persistency

0 growth

nvr\nnn et

eies Qf)ﬁfl%ﬁ?rpéﬁé&iﬁﬂ‘c%?r{!&?‘d hgegiasrs of the Press Blowth

invention.
fragrance e
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that the manufacturing method of the present 16 invention and the fibers
manufactured therefrom can ensure the fragrance

Table 7
. Antibacterial mildew Antibacterial effect
Test item
proof zone
Staphylococcus aureus 10 mm 100(%)
Escherichia coli 4.5 mm 100(%)
Klebsiella pneumoniae 3.5 mm 100(%)
Staphylococcus aureus 12 mm 100(%)
Escherichia coli 2 mm 100(%)

From ASTM E 2149-01 test method of Table 5 and JISZ2911 and
ASTM G21-96 test methods of Table 6, it is proved that the fibers added
with the nano silver particles of the present invention have better
anti-bacterial and mildew-proof performance. From AATCC 147 test

method of Table 7, it is realized that the present invention with synthetic

enzyme added also has better anti-bacterial performance.

d. Fragrance persistency performance test of the present invention

The fragrance persistency performance test of the fabrics weaved from
the fibers of the present invention. As shown in Table 8, the present
invention still has effective fragrance effect after three months, which is

therefore sufficient to prove that the manufacturing method of the present

16



persistency of the essential oil in the microcapsules. Table 8: Fragrance
persistency test for microcapsules added with essential oils Test item
Result (Initiation) Result (test after three months) smell function
evaluation 3.4 4.0 s Furthermore, the result of the following table is
_ obtained by GC-MS test for the web fiber with natural essential oil of the
invesbesnerddhgofibas snawalpcase Sherelip sameprgentiayERgsANCe
can efficienrgggﬁ)achieve the, cleaning ability of essential oil components.

peTstaisIBY ©b)

0.189)5 §:06 T8 SHEIRG I RRIAE BB 0953

€s

cetone 00006/-64-

nhs)

EFRPHEAOEAS Fhﬁﬁﬁé?@@@ﬁ?’%ﬂﬁésting Testing Testing
result limjt (ug) result limit (ug) (ug/g) (u /g%S)A 58%8 .
190 11e BT He added with

1,1- imiglylallene 000598-25-5 0.48 0.1 0.31 0.06 2,4-dimethylHexane
S U43-50.22 0.1 0.14 0.06 3,3-dimethylHexane 000563-16-6 0.14

TestGds®-09 0.06 2,3-dimethyliriqxamains

0.P8QHBnTARAKMENE S0009%8T085122 281864 8ifkined by GC-MS
.alpha.-pinene 000080-56-8 36.74 0.1 23.78 0.06 Fenchene 0004/71-84-1

1estOfd? Pk Oxleh0f06e Carbhene RaPRAIHRI2H6 04 th83Rient invention.

As shown in Table 9, the web of the present invention can efficiently

achieve the cleaning ability of essential oil components.

Table 9
Compound name CAS number | Testing Testing Testing Testing
result limit (ug) | result Jimit
(ug) (ug/e) (ug/e)
Acetone 000067-64-1 | 0.38 0.1 0.25 0.06
2-methylpentane 000107-83-5 | 0.11 0.1 0.07 0.06
1,I-Dimethylallene | 000598-25-5 | 0.48 0.1 0.31 0.06
2,4-dimethylHexane | 000589-43-5 1 0.22 0.1 0.14 0.06
3,3-dimethylHexane | 000563-16-6 | 0.14 0.1 0.09 0.06
2,3-dimethylHexane | 000584-94-1 | 0.16 0.1 0.11 0.06
4-methylHeptane 000589-53-7 | 0.12 0.1 0.07 0.06
2,4-Dimethylheptane | 002213-23-2 | 0.18 0.1 0.12 0.06
4-methylOctane 002216-34-4 | 0.13 0.1 0.08 0.06
PARA CYMENE (00099-87-6 | 5.62 0.1 3.64 0.06
.alpha.-pinene 000080-56-8 | 36.74 0.1 23.78 0.06
Fenchene 000471-84-1 0.19 0.1 0.12 0.06
Camphene 000079-92-5 2.06 0.1 1.33 0.06
SABINENE 003387-41-5 | 21.76 0.1 14.09 0.06
Pseudopinene 000127-91-3 164.98 0.1 106.78 0.06
n-Octanal 000124-13-0 | 0.35 0.1 0.23 0.06
p-Cymene 000099-87-6 | 6.58 0.1 4.26 (.06
LIMONENE 000138-86-3 | 213.81 0.1 138.39 0.06
Gamma-Terpinene 000099-85-4 | 29.63 0.1 19.18 0.06

17




SABINENE 003387-41-5 21.76 0.1 14.09 0.06 Pseudopinene
000127-91-3 164.98 0.1 106.78 0.06 n-Octanal 000124-13-0 0.35 0.1
0.23 0.06 p-Cymene 000099-87-6 6.58 0.1 4.26 0.06 LIMONENE
000138-86-3 1 213.81 0.1 138.39 0.06 Gamma-Terpinene 000099-85-4

Terpﬁ? d UU 119. R,}?Mgﬁoéé erp:p%ene 000 atﬁb -6Z2-91. ?%é) 11. ZJd)d%b

h:\rnnn ﬂ'l 3 64-0- ﬂF Igeprcne \/ fnluanle

D-355444-18-8 12|98 BB 0%, 060 8 Anti-stafld perforn Ahed test of H
lsopRsgsentdngation Eem4ha followingtable, aggording to AATCC | 0.06
756-1995, temperature 20C; humidity 40%, it is found that the we
weaved from the fibers of the 5 present invention has good anti-static
performance ablllty Test |tem Test result eIectromagnetlc wave blocking
3 H)15 4 : IRk

1800MHZ 01 FIame proof performance test of the ent invention
B e PSR perloence sl e plessipienton e
JSflameprqof ability VTM-0 according tg UL 94-97 method. Tabel Test
20°henEEHIE PG lel SIS SR SERERAS TPAMIBe SihREReC the
thickness 2.95mm 2.82mm 2.84mm 2. 9]}‘mm 85mrg)1 emalnlng flame
S Prejht BRGEN 625 So0sRR s3SI ENSF @

Test ttem Test result
electromagnetic wave biocking effect DB | 300MHZ 0.2

electromagnetic wave blocking effect DB | 1800MHZ 0.1

f. Flame-proof performance test of the present invention

From the following table, the shoe pad of the present invention has

10 flameproof ability VTM-0 according to UL 94-97 method.

Table 15

Test item Sampie 1 Sample 2 | Sample3 | Sample4 | Sample 5 VTM-0
Sample thickness 2.95mm 2.82mm 2.84mm 2.91mm 2.85mm
Remaining flame time of

0 0 0 0 0 £10 secs
each sample t1 (sec)
Remaining flame time of

0 0 0 0 0 210 secs
each sample 12 (sec)
Total remaining flame time

0 £50 secs

of every five samples
Data of each sample after

0 0 0 0 0 £30 secs
the second ignition
The remaining flame or
remaining embers of any no no no no no no
sample burns




--------------- Remaining flame time of 0 0 0 0 0 510 secs each sample t2
(sec) Total remaining flame time 0 X50 secs of every five samples Data
of each sample after 0 0 0 0 0 5-30 secs the second ignition The
remaining flame or remaining embers of any no no no no no no sample
Couggr.n 18 Cotton IS urned by burned no(ino ~'No ng:]"no parficles or
mefted ¢ o?roﬁs g. Summasy tabfe of gest resultsdor majorrexamplesno no
panGispfimasyetifiEsof the test results for major examples of theraresent

invention and the testing institution are listed in Table 9. 5 Table 9:

Function Effect Method/species Time Performance testing institution

Nang slyer Basiia ASIY ZLAFOR FNIAGH D 44 SCS Taiwan

nology (ATCC#6538)
Summary table of the test results for major examples of the present

invention and the testing institution are listed in Table 9.

Table 9:
Function Effect Method/species Time Performance | testing instifution
Nano silver | Bacteria- | ASTM 2149-01 contact time | 94.8 SGS Taiwan
killing Staphylococcus aureus 1 hour testing technology
(ATCCH6538)
ASTM 2149-01 Escherichia 99.2 9GS Taiwan
coli testing technology
{ATCCH8739)
ASTM 2149-01Z Klebsiella 958 SGS Taiwan
pneumoniae testing technology
(ATCC#4352)
Mildew- JIS Z 2911 Aspergillus niger ATCC9642 O growth SGS Taiwan
killing testing technology
JIS Z 2911 Peniciilium spp. ATCC9849 0 growth SGS Taiwan
testing technology
JIS 7 2911 Chaetomium globosum ATCC6205 0 growth SGS Taiwan
testing technology
FIS Z 2911 Miyrothecium verrucaria ATCC9095 | 0 growth SGS Talwan
testing technology
ASTM G21-96 Trichophyton mentagrophytes 0 growth SGS Taiwan
ATCC9533 testing technology
Function Effect Method/species antibacterial | Growth-free | Testing institution
effect zone (mm)
(%)
Synthetic Bacteria- | AAT.C.C 147-1998 100 %% 10 mm SGS Taiwan
enzyme inhibiting | Staphylococcus aureus testing technology

19




ASTM 2149-01 Escherichia 99.2 SGS Taiwan coli testing technology _

(ACCC#8739) ASTM 2149-0O1Z Klebsiella 95.8 SGS Taiwan pneumoniae
testing technology (ATCC#4352) Mildew- JIS Z 2911 Aspergillus
nigerATCC9642 0 growth SGS Taiwan killing testing technology JIS Z

2911F
technd
Taiwa

Functi

Penicittium
logy JIS
W testing t

mentagrophytes
bn Effect
institution effect

testing

05-0-growth-SGS

? 9849 0 growth $GS Taiwa
ngﬁéa?nfnm" im-globosum-ATCC62
eéhnblogydtS282911 Myra

0 growth SGS Taisvanyitesiiagateshnology ASTM G21-¢
tg%3§§38 Taiwan ATCC9533 testi

thgttam ver

giovvt

6 Trichophy
ing technolq

o Tacting

¢9695

tefvironment

Blotection Agency

Ila nrl/cnnfwac anhhgf\fnw
LAY | IUUIIQ wJ Tier ACTO

| f"rn\nlfh -Fr
T L}

A\ A A A4}

A\ | COLIIIH

Zohel Grﬁﬁﬂd@)‘?gﬁﬂlﬁ%t% Bakidhia- AATET 147}

f§r§8f aiwan

average radiation rate

100 %|10 mm SG&iTaiwan enzyme inhibiting Staphylogoccusaureusesting technology
i - 0
EPA US. Siaphyiancort Sirous Emronmint (ATCCHE538) P otebtion
Agency AATC.C147-1998 Escherichia | 100% fmm EPA US
coli (ATCCHE739) Environment
Protection Agency
AATC.C 147-1998 Klebsiella 100 % 3.5 mm SGS Taiwan
pneumoniae testing techinology
(ATCC#4352)
AATCC 147-1998 Klebsiella | 100 % 6 mm EPAUS
pneamoniae Environment
(ATCC#4352) Protection Agency
Mildew- AATCC 30 PART UI Aspergillus | 0 growth SGS Taiwan
proof niger ATCC6275 testing technology
Negative ion | Oxygen AM*4M*4M negative ion 1856 (lon/cc) TTRI Taiwan
amount negative release amount 1956 (Jonv/ec) Textile Research
ion 1983 (Ton/ce) Institute
Washing test {washing for 20 Over 98%
times with water)
Far-infrared | energy Far-infrared radiation rate 0.948 Average Industrial
ray (50°C): measure 3-15m radiation rate Technology

Research Institute,
Energy and
Environment

Research

Laboratories

E. Features of the present invention

1. The fibers of the present invention add functional particles (such as

submicron tourmaline).

5

20

The mechanical strength of the filter web thus

produced is only slightly decreased, which has no significant influence.
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A.A.T.C.C 147-1998 Escherichia 100% 4.5 mm SGS Taiwan coli testing
technology (AI'CC#8739) A.A.T.C.C 147-1998 Escherichia 100% 1 mm
EPAUS coli (ATCC#8739) Environment Protection Agency A.A.T.C.C
147-1998 Klebsiella 100% 3.5 min SGS Taiwan pneumoniae testing
technology (ATCC#4352) A.A.T.C.C 147-1998 Klebsiella 100% 6 mm
Epalbs %P@@n@&ﬁh‘é preseshAmRnoncEkh Suny poselpartisdenguch as
Mildew- AATCC 30 PART Il Aspergillus O growth SGS Taiwan proof

subpEio ten Al ingting lh ey MdgsRs oDy R AVPaRIFE At the
negative ion 1856 (Ion/cc) TTRI Taiwan, amount negative ; release

Fibesh T NS e i) ils RESEAFERGITSh EHRREODS83 (lon/ec)

Washjng test (washing for 20 Qver 98% times.with water) Far-infrared,
eRerQ P RETHAE SVAORRBAARS TSI AN ﬁqaa@m?fray sgedmicron

tou&fﬁﬁé?g%ﬁi%ﬁ%eﬁdia;ﬁ%%ggg%%ﬁéﬁggégz ﬁgﬁgicopoga Burmaline

particle can efficiently enhance filtration performance under electrostatic

adhesion theory since the tourmaline is of negative electricity. On the
other hand, because of the thermoplastic elastomer, the filter produced has
better elasticity and friction. Since water decomposes to negative 1ons
(H;0,) due to the special effect of pyroelectricity and piezoelectricity,
vibration frequency increases, friction force grows, a large amount of
negative ions is released in dynamic model, so as to satisfy the standard
requirement (1000-2000 ion/cc) for human health. Through experiment, it

is found that the negative ion release amount of the present invention in 4m

X 4m % 4m volume is about 1856~1983 (lon/cc), which has good release

amount.

4. When the present invention adds microcapsule with essential oil,
since thermoplastic elastomer is also added, through the effect of the
thermoplastic elastomer, the essential oil can be prevented from
evaporating too soon, and the essential oil can be released at nearly fixed
amount, so as to enhance the duration.

5. The filter of the present invention has antibacterial effect when nano
sifver particles are added in the fibers of the present invention.

6. The present invention has been proved by experiments that it has

good bacteria-inhibiting and mildew-proof effect when enzyme is added in

2



Laboratories E. Features of the present invention 1. The fibers of the
present invention add functional particles (such as submicron tourmaline).
The mechanical strength of the filter web thus s produced is only slightly
decreased, which has no significant influence. 20 2. The fibers of the
present invention add functignal particles (such as submicron tourmaline).
the Therwadihg PasHtEYs BYBEHMRRNt shows that the fibers thus produced

still holds predetermined functions. 3. The present invention adds.
therHopRsReeh RS daRy SERRTBRNES A hd Barﬂsreg!lﬁ%w can be

filtration performance, the submi tourmaline particle.can efficientl
e TegHVSY d BRI R SARARLELINABI Do SRS, B aLish PaSHIScEom

ﬁﬁ tourmaline is of negative.electricity. On the other hand, because of
the R JRSEHSBXRIIME filter produced has better elasticity and

frigtion. Si ter, d t tive i 10 (H302- to th

SV AT PotberEEn o o SASGE Bty SBIBlor Hedubngycsent
o e S AL T e g prosen
invERoad 2000 ophgs tﬁ%rn%unnilgaehﬁgg i PN SREfment AL, s Oélrli'g gf)éﬂ‘its

€ negative ion release amount of the presen%mven ioh'in"4m 15X 4m’X
I [ 83 (! : ich

of L R P ke
invibglRpplastic elastomer is also added, through the effect of the

thermoplastic elastomer, the essential oil can be prevented from 20
evaporating too soon, and the essential oil can be released at nearly fixed
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amount, so as to enhance the duration. 5. The filter of the present
invention has antibacterial effect when nano silver particles are added in
the fibers of the present invention. 6. The present invention has been
proved by experiments that it has 25 good bacteria-inhibiting and
mildew-proof effect when enzyme is added in 21 the fibers of the present

WHevEkiv & ZAINEE Bebh:proved by experiments that indoor air quality can

1.

be effectively improved as shown in Table 9 by using the filter produced
fré’\‘ﬁnﬂc@ﬂf&%ﬁ@-’éﬁ%@%%@érﬁ%@eﬁﬂ%ﬁ!mhébﬁ{eﬁﬁ%ﬂﬁﬂ%ﬁ&e is only

feasible example of the present invention, which is not used to limit the

phfent BRI BISHED gﬁf“‘iﬂ%éﬁﬁé?@?@l?variations made based on the
atel Sk BRIEPLEBHE FRAhI 2D AR Vel A TEPTTAE:

facturi thod f f ional fiber, ISing;, ing the,
folloding MAiRISTEIRS A BoMREAHE Bh B FURIco50: by LR dedeht

substrate; 5 (a2) at least one of plural functional particles, 5%-30% by
weight; a%lcg(as) a thermoplastic elastomer (TPE), 1.%-40% by weight;

I S e 5 O e MICH T8 Broviing

the t plastic omer {0 formp che

th&)ﬁ)lu E%l%gﬁgﬁ(éhﬁ?eaﬁgs? 58?}%’1%38@ 0 t?ié”&%@ﬁi functional particles

and the thermoplastic elastomer to form plural masterbatches;

(¢) providing the plural masterbatches and a second polyolefine chip,

the second polyolefine being formed of the same material as the
first polyolefine, and melting and mixing the plural
masterbatches and the second polyolefine chip to form a
composite material, such that the content of the plural functional
particles is 1-10 wt. % based on the weight of the composite
material; and

(d) subjecting the composite material to spinning, cooling, thermal
stretching, and heat setting to form the fiber.

The manufacturing method according to claim 1, wherein the first

polyolefine and the second polyolefine are both polypropylene.

The manufacturing method according to claim 2, wherein the

molecular weight of the polypropylene is 3.15%10° g/mole.

The manufacturing method according to claim 1, wherein the first
polyolefine and the second polyolefine are both polyethylene.

The manufacturing method according to claim 4, wherein the

b2
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10.

I1.

the second polyolefine being formed of the same material as the first
polyolefine, and melting and mixing the plural masterbatches and the
second polyolefine chip to form a composite material, such that the
content of the plural functional is particles is 1-10 wt. % based on the
weight of the composite material; and (d) subjecting the composite

MRHSTERIICS RN SPENE HANRRSTA cpieats iy -and kel settiigdo form

the fiber. 2. The manufacturing method according to claim 1, wherein the

TEhe° RAalelnGae NeIRagLRANAIIDC fie RAMLRO NP RHERSNS the

The ma uring accordingto clai herein th€ m

wei p IS ' I turing.c .1 ;
B e R 2 e i he i is
p%ﬁ%@ﬁ‘ﬁﬂﬁ@d%@?&@%%@ﬁl%%c%?sﬁl&he manufacturing method
according to claim 4, wherein the 23 molecular weight of the polyethylene

isf- 2B Hmale: Sndifmanuiariyiing methodRECORingG HRRIAHM the

1, wherein the functional particle can be a microcapsule and a functional

MELRHR] da8 M ARTWAIR NSRS BRIGKQERREHIAIA 6illhe manufacturing

method according to claim 6, wherein the functional material is a plant

exirastethensential@ie8. hehmanufsctdnggmethodiasenrding dehelaifm 6ihe

wherein the microcapsule is made of one or more materials selected from
thenigfeipsaneistingaidbitst, pelyutethare elastomeilanddhetndptestic the

io elastomer.
group consisting of chitin, polyurethane elastomer and thermoplastic
elastomer.
The manufacturing method according to claim 1, wherein the
functional particles are made of at least one material selected from the
group consisting of chitin, enzyme, and nano noble metal copper, zinc,
aurum, platinum, palladium, niobium, and silver.
The manufacturing method according to claim 1, wherein the
functional particles are made of at least one material selected from the
group consisting of submicron tourmaline, nano bamboo carbon, zinc
oxide, cupric oxide, ferric oxide, silica, tungsten oxide, manganese

oxide, cobalt oxide, and nickel oxide.

The manufacturing method according to claim 1, wherein the particle

size of the submicron tourmaline is ranging from 1pm to 100nm.

The manufacturing method according to claim 1, wherein the spinning
temperature is 250°C~300°C rise, the heat stretching temperature is

100°C, and the heat setting temperature 1s 90°C.

24
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9. The manufacturing method according to claim 1, wherein the functional
particles are made of at least one material selected from the group
consisting of chitin, enzyme, and nano noble metal copper, zinc, aurum,
platinum, palladium, niobium, and silver. is 10. The manufacturing method
according to claim 1., wherein the functional particles are made of at least

13. ode atiinnaldlihes dreinere bydhs sonaiipgensaomrtharBeroEdng to
nano bamboo carbon, zinc oxide, cgpric oxide, ferric oxide, silica,

AigsBnl oA TRIEN S B Sk RIeOEABAIEGEd S h KRR o g g the

The ma_nufacturin%}}nﬁi[god according to claim 1, wherein the particle size
ofl tReTsUKHER R HRE HORHJRHGHRRT 1 pm to 100nm. 12. The

mapufagturing methad accordipg to claim 1, wherein, the spinnin .
14 tofibor AR i@ SE0EIB60CH iR hett SHRRHIRY ?@ﬁapﬁf&ﬁﬂg%llﬁae}de

and the heat setting temperature js 90C. 24 13. A functional.fiber

o by SR g e oM e Gt TS 1 R fied
diameéer f the fiber is 0.01mm - 3mm, and the fiber includes plural

futit att%ami]c%%?iﬂsuﬂﬁé fiber according to claim 13, wherein the

functional particle 5 includes a microcapsule ional il is
15. i e bd p L e petie T e ALl PSS i o

1%1 e&%égge Qg;éi ﬁﬁéﬂ}%ﬁerial is a plant extracted essential oil. 16.

The ngto claim 14

Iber’according 4, wherein the microcapsule is made of 10
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one or more materials selected from the group consisting of chitin,
polyurethane elastomer and thermoplastic elastomer.

17. The fiber according to claim 13, wherein the functional particles are
made of at least one material selected from the group consisting of
chitin, enzyme, or nano noble metal copper, zinc, aurum, platinum,
palladium, niobium, and silver.

18. The fiber according to claim 13, wherein the functional particles are
made of at least one material selected from the group consisting of
submicron tourmaline, nano bamboo carbon, zinc oxide, cupric oxide,
ferric oxide, silica, tungsten oxide, manganese oxide, cobalt oxide,

nickel oxide.

19. The fiber according to claim 18, wherein the particle size of the

submicron tourmaline is ranging from 1{m to 100nm.

20. A fabric produced from the fiber according to claim 13, wherein the
fabric comprises plural fibers in warp direction and plural fibers in

weft direction weaved with each other.



21.

17. The fiber according to claim 13, wherein the functional particles are
made of at least one material selected from the group consisting of chitin,
enzyme, or nano noble metal copper, zinc, aurum, platinum, 15

palladium, niobium, and silver. 18. The fiber according to claim 13,

wherein the functional particles are_ made of at least one material selected
frdman@broupesiding ot lkaismidoriacrmalie fabdbasnirisdahdrom
zinc oxide, cupric oxide, ferric oxide, silica, tungsten oxide, manganese
oﬁa@,%gmﬂﬁmeﬁh@@ RiekehekiceTeon THIDASRY. 48t g ciinengsle.
wherein the patrticle size of the submicron tourmaline is ranging from 1

pm to 100nm. 20. A fabric produced from the fiber according to claim 13,
wherein the fabric comprises plural fibers in warp direction and plural

fibers in 25 well direction weaved with each other. 25 21. The fabric
according to claim 20, wherein the fabric is selected from one of air filter,
shoe pad, hat, screen window, curtain, and TV goggle. 26

26



