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IMITATING NATURAL PLANT FIBER, PREPARATION METHOD
THEREOF AND THE FABRIC MADE OF IT FIELD OF THE INVENTION
5 The present invention relates generally to an imitating natural plant
fiber, the preparation method thereof and a fabric made from the fiber.
More particularly, the present invention relates to compounding

TMITAGCENEY IRAPYIROANIAPY SXNEPIEY BERNYBRYIP S RCANHIFe MICISIOD

thermoplastic elastomer (TPE) and polyo‘lefine, and spinning to form a 10

fiber, and weagi REOEF RS 1P TIHE a8 BRI €M Kpithe fibpr or the

fabric thereof has durable natural plant aroma. PRIOR ART The magical
power of aroma had been discovered in ancient 15 civilization of 5000
years ago, and pursuing spiritual calm and mental and physical health,

FIED QN TP EN PG TEiI(ERNhance had been described in the history of
ancient "Four Great Ancient Civilizations". The extracting methods and
eXfiectpdepants wsentbynthe laneiegepeoplbyate slightiyitdiffeseniafnoral plant
those used in modem times. In ancient aromatherapy, few 20 plant

fibeesstntigreistwdbeenciked abessentadis, taibthe condariioesinhe fiber.
essence, concentrated liquid, and balm had been widely used, and plants

Mowerepastidihasice, feafupegsdnty, andartigioustdlasts. Atzienompounding
Egyptians even applied essence oil and resin of frankincense on the

micreeansieleto eakibig ppésetvativsefteces2mBylusilg wavamsictaicabsbrrein,
fibers made from natural plant essential | oils, products can obtain

thewsmeptestiyintpstmmer éf@%@dpﬂﬁé’@lﬁf@@cﬁw nepiRaiBRbentem a
the air, which can obtain auxiliary effects

fiber, and weaving the fiber to form a fabric, such that the fiber or the fabric

thereot has durable natural plant aroma.

PRIOR ART

The magical power of aroma had been discovered in ancient
civilization of 5000 years ago, and pursuing spiritual calm and mental and
physical health, and even cosmetology maintenance had been described in
the history of ancient “Four Great Ancient Civilizations”. The extracting
methods and extracted plants used by the ancient people are slightly
different from those used in modern times. In ancient aromatherapy, few
plant essential oils had been used as essential oils, on the contrary, resin,
essence, concentrated liquid, and balm had been widely used, and plants
were used in spice, perfume, drug, and religious rituals. Ancient
Egyptians even applied essence oil and resin of frankincense on the
mummies to exhibit preservative effects.

By using nano microcapsule fibers made from natural plant essential
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of emotion and mood. In conventional technology, the essential oil
products usually adopt s incense or add artificial additives such as
isopropanol to evaporate the essential oils into the air; however, it is easy
to incur risk and loose the original effect of the essential oils. To
encapsulate the essential oils in the microcapsules can allow the

oilsCSpRtALAlsdaibedelanred pdayefacine Coptitb vhiGHS AR the

easing the safety but also effectively tocontrolling the aging effect.

defiCRHIS? AISINASNERARIGTS TMmaN|Yes anth A8 COBAINA IR BXRMBFects

most Of the clothes such as air filter, screen window, hat, seat cushion,

of epRaRROPROAREEhoe, and curtain are weaved from fibers. Since fabrics
have been widely used by human beings and are relevant to human

healtheavehelbiactienphisouss havedeentid dsielnpritider asanibleadopt

some technigues have been used to make fabrics having antibacterial
inc@ng depdatizatinifeifertadiithaintainchuman heatbpano i camtortghilivte the
and some techniques have been used to make fabrics having plant
essataiadifedtgaaincreasd oorfartability fonwsecHoweveri shough falisesthe
with antibacterial and deodorization effects 20 or fabrics with plant aroma
origffattsthestedfebie lesownticdmientiodallpncmss udéthehe areseedlidedibyin the
coating a layer of antibacterial and deodorization agents or aromatic _
micageapsoleshedabadoBethasestvmtiahtod snatebalsralensexporindet rapianiive
in the beginning, the antibacterial and deodorization effects or aroma
conéffdctsvenechood, et withily aisicopasimeg, theg veilfsepn 8 Iolseffifaegtively
because of rapid evaporation. Furthermore, though there are 2 )
confgohnngishsagingpidasing irrbaiamartdnslispentahiare finsnasliygs and
the antibacterial effects cannot be exhibited since the antibacterial agents
areggemmon; for example, most of the clothes such as air filter, screen
window, hat, seat cushion, sleeping pad and shoe, and curtain are weaved
from fibers. Since fabrics have been widely used by human beings and
are relevant to human health, a lot of functional fabrics have been
developed; for example, some techniques have been used to make fabrics
having antibacterial and deodorization effects, to maintain human heath and
comfortability, and some techniques have been used to make fabrics having
plant aroma effects, to increase comfortability for use.

However, though fabrics with antibacterial and deodorization effects
or fabrics with plant aroma effects have been known conventionally, most
of them are realized by coating a layer of antibacterial and deodorization
agents or aromatic agents on the fabric. Because the coated materials are
vaporized rapidly, in the beginning, the antibacterial and deodorization

effects or aroma effects are good, but within a short time, they will soon

lose efficacy because of rapid evaporation. Furthermore, though there are
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embedded in the fiber. In particular, among the conventional techniques,
a better technique for incorporating plant extracted essential oils in the
fiber 5 and keeping release of aroma for a long period of time had never
been provided. Therefore, based on years of experience in developing
fibers and fabrics, in addition to the fibers and fabrics with highly

tec??rﬁ@jb%@ orRReHSRt aRARIG AT IEARIMINgNeqRINeIRNS BEA HRUNDy the

antibacterial and deodorization functions, the‘inventors of the present

antibyenRie alsRdQ havmbeen astivply dgveisddnslevaioning fibans Withts are

durable plant aroma. After the development reached a certain level of

emteddis, iR %ﬁ@%@ﬁte%%ﬂ%ﬁ%@,_im ‘%ﬁ@”@Wﬂbéﬁ@icﬁESﬁé‘é&P@#@iﬁes,
of generating negative ions and having antibacterial and deodorization

a beftactsotasdiledras ihaiwparpatenbapplieatian e S&3b2Ghishagiber

been allowed for patent. 15 Besides, through many experiments and

andirkpapiemenisaanay eehniguerwasmenesaieddnd appkethidr patent &sen
US patent application No. 11/416,155. Recently, a novel technique in

procale@ctiohheitifareintitainy onatyeal-plaifit dbpefiaaceagheit actopain |€listrs
of results through continuing researches and experiments, and thus the

andpfebentsapplicadiditispresehtediBerT hard arbtachnigiths hetdting ¢o@omic
thermoplastic elastomer comprising plant essential oils in the art. For

benekampled W8 pdtEn N B 6781857 nedatescta thns resdaheavinghentihterialial
components of thermoplastic elastomer, wherein the thermoplastic

ande Betsiorzaiose dupehamstathera naitictesssyoh s toysshieverthetgsentrdso

prior arts mentioned above are 25 different from the present invention in
have ooz stk v e e @ Iopbngofis asedtufenacidoaeina

obtained from the inventor's continuing research and manufacturing
Aftexpbaedreslompsnt ierkerby certain level of results, in 2004 a patent
application in connection with the fibers capable of generating negative
ions and having antibacterial and deodorization effects 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 in connection with an imitating
natural plant fiber has reached a certain level of results through continuing
researches and experiments, and thus the present application is presented.

There are techniques relating to a thermoplastic elastomer comprising

plant essential oils in the art. For example, US patent No. 6,673,857
relates to the research in the material components of thermoplastic
elastomer, wherein the thermoplastic elastomer is used to manufacture

articles such as toys. Nevertheless, the prior arts mentioned above are

different from the present invention in technical features. The present
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experimental evidences that the present invention does have practical
effects, which meets the requirements for a patent. The patent application
5 is thus filed to protect the achievements of the inventors' research and
development. SUMMARY OF THE INVENTION The objective of the
present invention is to provide a method for 10 manufacturing an imitating

inveatigal plandiper. Jhemethrd isveiasacieiand inddi i HRgMICTOCARSHIRS s

having plant extracted essential oils encapsulated therein, thermoplastic

conglasioperdstRichand dolatalinfn aoneumling i asprafeired [atierdaRdd by

spinning to obtain the fiber, such that the fiber is capable of releasing

expelidnainhaelidldiesechnd dbjegtivgofitherrresgnhindertiomis o practical
provide a fiber capable of generating durable plant aroma. The fiber is

effaitaractauzas detthdicthedibes hasitodoparptedibernidpiosticealasigitiention
therein and comprises plural microcapsules, and the microcapsules have
is thiant Bldthdte hredsentidicoitchirepsisnateddfielein ifhemelesisessbtheh and
essential oils is 20 appropriately controlled by the thermoplastic
develmgtomeat, so as to achieve the purpose of keeping the fiber aromatic
durably. DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT 1. Basic technical features of the present invention 25
The present invention is focused on researching and testing fibers 4

SURNMBY Rt &HRgIA BNSABNE §RAE The basic technical feature is that
fibers of the present invention are manufactured by compounding
mategiadIRlr@inginfibto RIS aRis REERE PraNSe i@ aprey issantiaesiied for
encapsulated therein, thermoplastic elastomer and polyolefine, so asto

MmagidariHEiRBerdo imitating natural plant fiber. © The method is

characterized in utilizing microcapsules having plant extracted essential

oils encapsulated therein, thermoplastic elastomer (TPE) and polyolefine,
compounding in a preferred ratio and spinning to obtain the fiber, such that
the fiber is capable of releasing plant aroma.

The second objective of the present invention is to provide a fiber
capable of generating durable plant aroma. The fiber is characterized in
that the fiber has incorporated thermoplastic elastomer therein and
comprises plural microcapsules, and the microcapsules have plant extracted
essential oils encapsulated therein. The release of the essential oils is

appropriately controlled by the thermoplastic elastomer, so as to achieve

the purpose of keeping the fiber aromatic durably.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
1. Basic tfechnical features of the present invention

The present invention is focused on researching and testing fibers
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5 have functions of releasing plant aroma durably and to be weaved to
many kinds of fabrics, wherein the fabrics can be air filters, or shoe pads,
or hats, or screen windows, or masks, or sleeping pads, or backrest
cushions, or seat cushions, or curtains, or TV goggles. 10 II. Fibers of the
present invention The fibers of the present invention are mainly produced

haviimipempeundRgraligheapauas havimy elaniextraciad @asepiinleilss that

encapsulated therein, a predetermined amount of thermoplastic elastomer

fibetBRIE) thadrecpeedeaievminrthameo uni of falyolelihb (fobaxeopldid® materials
polypropylene or polyethylene) together, and through spinning to form the
inclikirg: Thiaughpiselefdets oighplthermopiasiicl edastorrial, dib fineramfulated
the present invention can stably release plant aroma for a long period of
thetemme gnththoplaliow thestatmies avehypedyodatihe, floess to kdlespthetifiblers to
functions. 20 In the first embodiment of the present invention, the fibers
havprddocadnhaveraldrsieteplain. 005mandufainyn mdsioprefanaaly<l 0d mrany
- 3 mm). The microcapsules added are in an amount ranging from | to
kindeuf Hgbwieighibasei shehia botaswaeighcon thdifitees, Theshwmptatiudndrats,
method for the imitating natural plant fiber of the 25 present invention
OF SRRIiSESRVICHOWINga8kss: & (a)anpivgimpdte flldwikrasdtenakiaas) or
plural first polyolefine chips, 10%-80% by weight, as a substrate, the first
seabHBlme PEIRYTAbIRS0BAIPOIgERBIENE chips with molecular weight of
3.15 g/mole or polyethylene chips with molecular weight of 5 1.5 - 2.5 x |
O5 g/mole (as embodiments, the following tests of the present

II. Fibers of the present invention

The fibers of the present invention are mainly produced from
compounding microcapsules having plant extracted essential oils
encapsulated therein, a predetermined amount of thermoplastic elastomer
(TPE) and a predetermined amount of polyolefine (for example,
polypropylene or polyethylene) together, and through spinning to form the
fibers. Through the effects of the thermoplastic elastomer, the fibers of
the present invention can stably release plant aroma for a long period of
time and thus allow the fabrics weaved from the fibers to have practical
functions.

In the first embodiment of the present invention, the fibers produced
have a diameter of 0.005 mm ~ 5 mm (most preferably 0.01 mm ~ 3 mm).
The microcapsules added are in an amount ranging from 1 to 32% by
weight based on the total weight of the fiber.

The manufacturing method for the imitating natural plant fiber of the

present invention comprises the following steps:
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invention are explained by polypropylene); (a2) plural microcapsules,
5%-40% by weight, each of the microcapsules having plant essential oils
encapsulated therein, preferably the plant essential oils being extracted
from natural plants; and 10 (a3) a thermoplastic elastomer (TPE or
EPDM), 1%-80% by weight; (b) compounding the plural first polyolefine
cliipptopapiuathaitsdkapsuemanst tahredetermined amount of the
thermoplastic elastomer to form plural masterbatches by a twin-screw

extrlidpinge) dirstigiobythie HiuratmpstdrdbicBOYaby phetaltsecsna substrate,

polyolefine 15 chips, wherein the second polyolefine is formed of the

the sastepolyeliafias theirfigstpblytleteepahdmeititgandhmpsng ithe iplatat ular
masterbatches and the plural second polyolefine chips to form a
weigbmpbsité madléhial/madh taptiyetbptene afithes pluithl miclecalmulesisht of
1-32 wt% based on the weight of the composite material; and 20 (d)
1.5-sdijedtihy tHmedenpasiemimdialcntspithiing dostimg tiasimal{ sthetcpragent
~and heat setting to form the fiber. Wherein, the spinning temperature is
INVERtHM this SRR BTeZ0bY. pBoTT Ry iBaSktually operated examples of the
present invention, the spinning temperature for polypr(_)p?g?ne Is 200C-

2608 riselvBAb faPIToRARsIEne io58Ce30by), Helahiitingdabtorat  the

. 3-8 times (in the, 6 actually operated examples of the present invention,
MICHQCHPEHISS PRYARE Blamh9seRtipb A e REARSUEHFSE (HIgFeTR, preferably

130C-160C (in the actually operated examples of the present invention,
the YR ROTSRAIB! S 5eatiS) Bt I YRR R it G Renperature is

70C,1005..5 The melt spinning mestigoed ghax s cpndusied by heating

(b) compounding the plural first polyolefine chips, the plural
microcapsules and a predetermined amount of the thermoplastic elastomer
to form plural masterbatches by a twin-screw extruder;

{(c) providing the plural masterbatches and plural second polyolefine
chips, wherein the second polyolefine is formed of the same material as the
first polyolefine, and melting and mixing the plural masterbatches and the
plural second polyolefine chips to form a composite material, such that the
content of the plural microcapsules is 1-32 wi% 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.

Wherein, the spinning temperature is within the range of 200°C
~300°C (in the actually operated examples of the present invention, the
spinning temperature for polypropylene is 200°C~250°C rise, and for

polyethylene is 250°C~300°C), the drafting factor is 3~8 times (in the
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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 to properties of the fiber. In the melt-spinning process, the

ac.twffgﬂ@?@fa@@dy@@fﬁ@t&@i6@'@}&@@@@9%@@%&?%%@%@%@is 6

higher than the melting point thereof are extruded from the holes in the

tim&RINNRG Make. sprecimer: cealed-ant,refined toositky. selidCanthwindegd@bially

the same time. 15 Ill. Embodiments of the microcapsules and plant

opeextariegarssientior alis b theepresentinkentianiocalia theflets tesed for
generate durable plant aroma, the present invention utilizes

stremoisiagapsuleshalving piatihexticaciadessenial oS encapstlated therein,
whereln the microcapsules are made of one or more 20 materials selected

frarhehitie ] pepyuratianm etastoredr, aherrmoptastin dlastainérvarddtating and
tourmaline. By the technique of combining the microcapsules having plant
mekasgntias enoaesitatedathaadin avith thertdengotiiasticadtastometetted from
present invention has the effects of generating durable aroma, and as
spishownlinltrel fotowingveseresolts) ghie phesent, 28iimlmgtioh acmadiant speed,
exhibits the effects of generating durable aroma. In a 7 preferred
andeptdidiiffiorg, eduteothnameicest psurRastin vaterinbis thunmwg kindber is
plant essential oils encapsulated therein, and by the interaction of the two
thugifleramdarsasidhsmressaing) Sirsmd émﬁ@%mgu?@mmbagcgv@wchamcai
better. 5 In the present invention, the plant essential oil is extracted from a
propaiiias priht thad ihehatutal ghat imssaibaiaen prewsmoldextabiagble

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.

II. Embodiments of the microcapsules and plant extracted
essential oils of the present invention

To allow the fibers to generate durable plant aroma, the present
mvention utilizes microcapsules having plant extracted essential oils
encapsulated therein, wherein the microcapsules are made of one or more
materials selected from chitin, polyurethane elastomer, thermoplastic
elastomer and towmaline. By the technique of combining the
microcapsules having plant essentials encapsulated therein with the
thermoplastic elastomer, the present invention has the effects of generating
durable aroma, and as shown in the following test results, the present

invention actually exhibits the effects of generating durable aroma. In a
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essential oils of lavender, lemon, hinoki, rosemary, eucalyptus, tea tree,
sandalwood, bergamot, pine, jasmine, rose, chamomile, Ylang Ylang,
basil, geranium, niaouli, cardamom, musk, myrrh, cinnamon, fennel, 10
frankincense, citrus, peppermint, cedarwood, patchouli, palmarosa, clove,
grapefruit, benzoin, ginger, citronella, and marjoram. IV. Test Examples of

prefBf QISR JARNIAN 1 IREdeSheRIMAIGS R OGS HAVKERRAR. MUffkwo

polypropylene 15 chips with molecular weight of 3.15 x 105 g/mole are

kin&wfdﬁﬁéh@ SYRSITRIL oIl DR RIS PRRRTARMELNS CHIRS BILtRR /Y Wait of

based on the total weight. The microcapsules prepared-are 50% by

the Weighgbasgsherinrifond waleheapeihe RIaR! asseatisholiic durability is

encapsulated in each of the microcapsules are extracted from natural
eveBldaged he thermoplastic 20 elastomer (TPE) prepared is 30% by weight
based on the total weight. In this test example, the technical feature of the

preseahinyenion residasidn,thakths amosuyeofiihe tiermoplasiicted from a
elastomer (30%) is larger than the amount of the polypropylene (20%),

natstdhghatithendichecapsutes plmbeés easdy preriisad with $remore extracted
polypropylene and the thermoplastic elastomer. 25 During manufacturing,
esséimgi2D%iby weighterfdeoly brapytenkichiks, theseBn509 byveightiaf tea tree,
microcapsules, and the 30% by weight of thermoplastic elastomer are
sandainpooddbdrgathgtamutatethbynatvinescrevh axtndeetoY famg plusalg, basil,
masterbatches. Then, the plural masterbatches and additional
gerpoijpnopyleiaoohips ar daovived, anekiste masterbatchesradiths,  fennel,
additional 5 polypropylene chips are compounded to a composite material,
framitnenastingl tostepEPP AL SEHHIEDE, ipaishondunpaimese sy clove,

weight based on the total weight of the composite material. Finally, the
grapgiplsiienzoin, ginger, citronella, and marjoram.

IV. Test Examples of the present invention

In the test examples of the present invention, plural polypropylene
chips with molecular weight of 3.15x105 g/mole are used as the substrate.
The plural polypropylene chips are 20% by weight based on the total
weight.  The microcapsules prepared are 50% by weight based on the total
weight, and the plant essential oils encapsulated in each of the
microcapsules are exfracted from natural plants. The thermoplastic
elastomer (TPE) prepared is 30% by weight based on the total weight. 1In
this test example, the technical feature of the present invention resides in
that the amount of the thermoplastic elastomer (30%) is larger than the
amount of the polypropylene (20%), such that the microcapsules can be
easily premixed with the polypropylene and the thermoplastic elastomer.

During manufacturing, the 20% by weight of polypropylene chips, the
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material is subjected to spinning, cooling, thermal stretching, and. heat
setting to form the fiber. In the above process, the spinning temperature is
10 within 240C, the drafting factor is 6 times, the thermal stretching
temperature is 100C. To conduct specific tests, the fibers of the present
invention are further weaved to a fabric; that is, plural fibers in warp

50%diteetioniahd plunal dibrispinlveftaite ciers@%;isavesi s fasmtadabiig isstic

The test results of the cleaning ability and the aromatic durability of the

eladahries with thenpivatiniydatwdl grant fiberd dbihe presanidaventionrader to
listed as follows. (i) Analysis of cleaning ability 20 The sample size of this

fornegtlisrab G stenba20@2 mdin xiRinluthd ancuntefifhessdndvadaitional
direction distributed in an unit length is 42 stripe per inch, and the amount
polppfieysanavafi piractigraistislited dntha muaitterigttcis34stlipecpaddiitdonal
From Table 1, it is found that the web body of the present invention
polerhitsiid effe ctivtpelearirepaiiintod tde tasmatarapessentinhoisad, Tabib The
Compound name CAS Testing Testing Testing Testing number result
finaingioréeni Hnthguy) QRHAPYIHHIU8/Y) Akcrorentonb2(84-bp sehiorsed
0.06 2-methylpentane 000107-83-50.11 0.1 0.07 0.06 ]
on the pptetnyigieht 0608ss-cons g meistislos Binadlnethy -romposite

000589-43-5 0.22 0.1 0.14.0.06 , _
material 1s subjected to spinning, cooling, thermal stretching, and heat

setting to form the fiber. In the above process, the spinning temperature is
within 240°C, the drafting factor is 6 times, the thermal stretching
temperature is 100°C.

To conduct specific tests, 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 test results of the cleaning ability and the aromatic durability of
the fabrics with the imitating natural plant fibers of the present invention

are listed as follows.

(1) Analysis of cleaning ability
The sample size of this test is 101.6 mm X 203.2 mm (4in % 8in),

the amount of fibers in warp direction distributed in an unit length is 42
stripe per inch, and the amount of fibers in weft direction distributed in an
unit length is 34 stripe per inch. From Table [, it is found that the web
body of the present invention exhibits effective cleaning ability of the

natural essential oils.
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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
000099-87-6 5.62 10.1 3.64 0.06 alpha.-pipene 000080-56-8 36.74 0.1
234818€.06 Fenchene 000471-84-10.19 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
Conppipsagitpinene 060127-91-3 16kes8me 10658'@.06 TasGo@nallesting

000124-13-0 0.35 ,|hlifB&0.06 P-faemene 09@;199-87:&:@@8 0.1 A6t

arvme. Fopinene 500000-85.4 24 b1 1 10114 Bo6. ThiNEne (122
Acqigns86-62-0 1.85 0.94056 6-04-b . Dedbene 012466-78-0b48 0.1 (640
2-nfe06/ lisepapenyltolued@ 102643451868 1112.83 0.0.8.30 0.06).() Aging).06
L L oot Tt the rr it e
2.4 HEedhig s apAIRY RS Aasbrm@ted is oprated by lrkthg the 0.06
3,3 shimplgs/ [tdhentested (363236 €M1 36.5 CM). In an air@leaner (Winde
2,335 PRSI A00SPIGHITIGARIS SEEaN"T VAL - k06
4«{%@1‘&1&%&%@5‘%}'}'@ DAsRY-53-7 | 0.12 AR AR
2.4-Dimethylheptane | 002213-23-2 | 0.18 0.1 0.12 0.06
4-methyiOctane 002216-34-4 1 0.13 0.1 0.08 0.06
PARA CYMENE 000099-87-6 | 5.62 0.1 3.64 0.06
.alpha.-pipene 000080-56-8 | 36.74 0.1 23.78 0.06
Fenchene 000471-834-1 | 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 0.06
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
‘Terpinolene 000586-62-9 | 1.85 0.1 1.20 0.06
D-3-carene 013466-78-9 | 0.98 0.1 0.64 0.06
Isopropenyltoluene | 026444-18-8 | 12.83 0.1 8.30 0.06
(11} Aging analysis

The present invention conducted the following 8 dynamic aging
analyses, and from the test results, it is shown that the present invention has

long term durability. The test method is operated by putting the samples

to be tested (size: 23.5 CM x 36.5 CM) in an air cleaner (wind speed:

3.3m’/min), and after turning on the air cleaner, in a predetermined time of




invention and putting in a gas collecting bag, after stabilizing for 6 hours,
collecting the air, and analyzing the sample by a thermal desorption
device connecting with a gas phase chromatography mass spectrometry
(GC/MS). 5 (1) Aging analysis of 0 hour, the results are listed in the
following table: Compound name CAS number O hour Testing Unit
the Withautdimi, timing omtagsieamiene ALRHAR BINEND MNN8Q568 §:226nt
0.0040 ug/cm2 sabinene 003387-41-5 0.025 1 0.0040 ug/cm2
inveBidA atNENE 0] 84 72-645 301166 Q040U gIGm2 stAMONENHOr 6 hours,
000138-86-3 0.478 0.0040 ug/cm2 .gamma.-Terpinene 000099-85-4 !
colledate0the40n igledh anhiapitinieresaf06ie1 ROB310.A1h ). dedbrptiomdevice
neral 000106-26-3 0.019 0.0040 ug/cm2 GERANIAL 000141-27-5 0.014
confAtUgitng 235-tlyatehdxadieaied 00844254 64004 ug/dvR).
4-dione, 2,5-diphenyl (2) Aging analysis of 600 hours, the results are listed
in the following 10 table: Compound name CAS number 600 hours
Testing- Unit after turn on limit .ALPHA.-PINENE 000080-56-8 0.013
00048 gginenarabinsne D6338my 1se0esLls08® liglea in the following

table:

Compound name CAS number 0 hour Testing | Unit

Without limit

turning on the

cleaner
ALPHA . -PINENE 000080-56-8 0.026 0.0040 | ug/em’
sabinene 003387-41-5 0.025 0.0040 | ug/em’
BETA.-PINENE 018172-67-3 0.160 0.0040 | ug/cm’
LIMONENE 000138-86-3 0.478 0.0040 | ug/cm’
.gamma.-Terpinene 000099-85-4 0.050 0.0040 | ug/cm’
Naphthalene 000091-20-3 0.011 0.0040 | ug/em’
neral 000106-26-3 0.019 0.0040 | ug/cm’
GERANIAL 000141-27-5 0.014 0.0040 | ug/cm’
2,5-Cyclohexadiene-1, | 000844-31-9 0.264 0.0040 1.1g/cm2
4-dione, 2,5-diphenyl-

(2) Aging analysis of 600 hours, the results are listed in the following

table:
Compound name CAS number 600 hours Testing | Unit
after turn on limit

ALPHA -PINENE 000080-56-8 0.013 0.0040 | ug/em”
sabinene 003387-41-5 0.011 0.0040 | ug/em’
.BETA.-PINENE 018172-67-3 0.086 0.0040 | ug/em”
PARA-CYMENE 000099-87-6 0.011 0.0040 | ug/cm”
LIMONENE 000138-86-3 0.257 0.0040 | ug/cm”
.camma.-Terpinene 000099-85-4 0.027 0.0040 ug/(:rn2




.BETA.-PINENE 018172-67-3 0.086 0.0040 ug/cm PARR-CYMENE
000099-87-6 0.011 0.0040 ug/cm- LIMONENE 000138-86-3 0.257 0.0040
Ug/CM2 .gamma.-Terpinene 000099-85-4 0.027 0.0040 u~/cm2 11 (3)
Aging analysis of 800 hours, the results are listed in the following table:
Compound name CAS number 1 800 hours Testing Unit | after turn on °
ligdy Ajpha MHANENE 60@080HG:18:0theSeOult4aradioned in the following
.BETA.-PINENE 000127-91-310.0177 0.0040 uglcm2 LIMONENE
tab1800138-86-3 0.0218 0.0040 ug/cm2 2,6-di-butyl-2,5-cyclo 000719-22-2

[aWaYaYalolial

OQAAQ 1 e 2—-haevadiena-1-4 H LAX—A-or
UTOU0O U UUHUT UgrCimz—Tiexaareter Li4=01on gimy anﬁm
CompQrndHaiBsults are listedhIRERAOW|ng M@M mpetidlAgne CABL

number 1200 hours Testing Unit after tyrrabietiirn AbPHA HRPINENE

alpRa0PIRRa:E0.0070 0.00480ig1ce 8 BETA.-RidBERANDRENBA0 | ug/em’

faYalmie] faYaW.Val NN - - OO O] D).

0O
VUUOII=-1LU=Z U.UUJO Uz

BE] 04g3 06040 ug/cm > =g‘é(l)n(ﬁ ;Q-ngﬁ;gtwﬁr@m -Jg diggem”

LIMdgamRETerpinene 00000918843@.4080 0.0040ibfem?2 (59 AgihQ ug/em’

2,6%{?%&?{—%%59}?&8”& eyepolsare listed i Wigdpllowing fbler NQs/cm®

m ngs S NO\| 2500 hours Unit
hexa(%erﬁ)e—l'i ag-dcz:ecme

(4) Aging analysis of 1200 hours, the results are listed in the following

table:
Compound name CAS number 1200 hours | Testing | Unit
after turnon | limit

ALPHA.-PINENE 000080-56-8 0.0070 0.0040 | ug/cm?
BETA-PHELLANDRENE | 000555-10-2 0.0053 0.0040 | ug/em’
BETA.-PINENE 000127-91-3 0.0483 0.0040 | ug/em’
LIMONENE 000138-86-3 0.0777 0.0040 | ug/em’
.gamma.-Terpinene 000099-85-4 0.0080 0.0040 | ug/em’

(5) Aging analysis of 2500 hours, the results are listed in the following

table:
NO. | Compounds CAS NO. 2500 hours Unit
after turn on
1 | .beta.-PINENE 000127-91-3 0.0041 ug/em’

(6) Aging analysis of 3000 hours, the results are listed in the following

table:

NQO. | Compounds CAS NO. 3000 hours Unit
after turn on

1 beta.-PINENE 000127-91-3 | 0.0038 ug/e::m2
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after turn on | .beta.-PINENE 000127-91-3 0.0041 ug/cm io (6) Aging
analysis of 3000 hours, the results are listed in the following table: NO.
Compounds CAS NO. 3000 hours Unit after turn on | .beta.-PINENE
000127-91-3 0.0038 ug/cm 12 (7) Aging analysis of 3500 hours, the
results are listed in the following table: NO. Compounds CAS NO. 3500
homsAdifigafteriiwi of 3 5betadaiNENE RARRY 298 -BALDA the/¢alIdwing
(8) Aging analysis of 4500 hours, the results are listed in the following
tablable: NO. Compounds CAS NO. 4500 hours Unit after turn on |
.beta.-PINENE 000127-91-3 0.0044 ug/cm" (iii) Aging analysis of
preservation: 10 As shown in the results of Table 2, the present invention

<t Iann affoaert arama-affapte-aftar-bhaine:

(1] S Ullel e alUIIIa CITCLL Clllg PI( CC i | IUICIIL CIIVIIUI ICIIL
NQor|tv@yBgH hich i sufflcre%tsgii)(yve that the‘j'g‘g 38 ¥ing met
and the fibers made therefrom can ensure the afdfeAiR LD v of the

1 essehtitd.-SNEAIED in the MIOAEAEELIBs. 15|Table20G 44t for the ug/c:m2

aromatic durability of the microcapsules added with essential oils

(8) Aging analysis of 4500 hours, the results are listed in the following

table:
NQO. | Compounds CAS NO. 4500 hours Unit
after turn on
1 | beta.-PINENE 000127-91-3 0.0044 ug/em’

(111} Aging analysis of preservation:

As shown in the results of Tabie 2, the present invention still has
effective aroma effects after being placed in ambient environment for two
years, which is sufficient to prove that the manufacturing method and the
fibers made therefrom can ensure the aromatic durability of the essential
oils added in the microcapsules.

Table 2: Test for the aromatic durability of the microcapsules added

with essential oils

Test item Result (Initiation) Result (test after two years)
smell function 3.4 4.0
evaluation

(iv) Analysis of the physical conditions of the present invention:

The analysis results are listed in the following table.




Test item Result (Initiation) Result (test after two years) smell function 3.4
4.0 evaluation (iv) Analysis of the physical conditions of the present
invention: 20 The analysis results are listed in the following table. 13
Fabric raw material PP (Polypropylene) Test item Result UNIT METHOD

Fiberfineness-0-18-mm-ASTM-D2130-Mesh-\W.

FabyyepvgmptRtitASTM D3775 Weight per squal® idsteipsmyisn2) ASTM
TesiD@%Y6 Thickness of fabric 0.21 nURASTM D57RITBUrstinggstigngih of
Fibef S 5h632 wet 45 KaflemL ASTU BA4632] Slbich profotist BHaN
Meshs (%) ASTM D2594 Shfitikage 80CGH2.0 % ASTM D2259ASAMMRAGE S0C
1.5 % ASTM D2259 Yagetearl strength 3 kg AREM D2256, &imvi D3775
e BT 1 1002 oticioniy 30.61 9867 57 1P WO 1
Thigkiresstah 68 1¢E%) 500 CFM Pressufe2l pc 2 psa8 pcs 4|pss Bic iAeh- 1
Burbfgh-Yadeth of fabric 26 Kgfiem® | ASTM D3786
Breaking strength Warp 47 Kegflem® | ASTM D4632
Wett 45 Kgffem® | ASTM D4632
Stretch properties of fabric 16 (%) ASTM D259%4
Shrinkage 80°C 1.0 % ASTM D2259
Shrinkage 90°C 1.5 % ASTM D2259
Yarn tear strength 3 kg ASTM D2256
Air permeability 465 em’/em?/s | ASTM 737
Filtration | 1pc |2pes | 3pes (4pes | Spes | E% ASHRAES2,1-1992
efficiency 30 61 79 87 97 (Weight Arrestance)
(E%) 500 CFM
Pressure Fpec |2pes |3pes | 4pes | Spes | Inch- 1 Inch-Watch
difference watch =250Pa
500 CFM | 0.003 | 0.003 | 0.031 | 0.068 | 0.071
1600 CFEM | 0.030 | 0.045 | 0.075 | 0.111 | 0.143
1500 CFM | 0.071 | 0.110 | 0.140 | 0.185 | 0.235
2000 CEM | 0.125 1 6,180 | 0.240 | 0.300 | 0.370
2500 CFM | 0.182 | 0.265 | 0.355 1 0.440 | 0.540
3000 CFM | 0.251 | 0.375 | 0.485 | 0.605 | 0.745

V. Conclusion

The present invention, when added with the microcapsules including

essential oils, since the thermoplastic elastomer is added simultaneously,

through the function of the elastomer, the essential oils can be prevented

from rapid evaporation.

Thus, the essential oils can be released in a

manner of closing to constant amount, which can prevent wasting and

14




difference watch =250Pa 500 CFM 0.003 0.003 0.031 0.068 0.071 1000
CFM 0.030 0.045 0.075 0.111 0.143 1500 CFM 0.071 0.110 0.140 0.185
0.235 2000 CFM 0.125 0.180 0.240 0.300 0.370 2500 CFM 0.182 0.265
0.355 0.440 0.540 3000 CFM 0.251 0.375 0.485 0.605 0.745 V.

Conclusion The present invention, when added with the microcapsules
incrieghedihargabentialloilgtsinemtee thermeoplasticetrstomerifaddRres of each
simultaneously, 5 through the function of the elastomer, the essential oils
contporEmprevehtetdropraepsd evdipeatinnddiyuscramssadiiagoilsheaniiesent

released in a manner of closing to constant amount, which can prevent
imvavastingcandbd dincrieasepdutahitity aRurtbanmare; dijythes htjvstrientofpbeted

ratios of each component and the process of secondary compounding,
effabis present invention can be put into practice, and can actually achieve

the expected effects. 5 What mentioned above is only feasible example of

thiVprasememventidn pbich issnamisedtadinlethexsagiescopelof thpresent

present invention. All variations and equivalents made based on the
invephemtsWidslures aed spids épthiemidirtdgieieshottdpe withifehgresent
. patent scope of the present invention. 15 WHAT IS CLAIMED IS: 1. A
inveigHAactutilg YABHOOTS r sitdinsicating isarsramsidat issed on the contents,

features and spirits of the claims below should be within the patent scope of

the present invention.

15
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comprising the following steps: (a) preparing the following materials: 5 (al)
plural first polyolefine chips, 70%-95% by weight, as a substrate; (a2)
plural microcapsules, 5%-50% by weight, each of the microcapsules
having at least one plant essential oil encapsulated therein; and 10 (a3) a
thermoplastic elastomer (TPE), 1%-60% by weight; (b) compounding the

WAL Arst palyalefime phips, the plural functional particles and. the

1.

thermoplastic elastomer to form plural masterbatches; (c) providing the

plarahmastgreatehes antilo@l skeongrpolyalesinagl Snehins) thplseeondber,

polyolefine being formed of the same material as the first polyolefine, and

medingasihmikiadahiewliialstepsterbatches and the plural second
polyolefine chips to form a composite material, such that the content of

th@ jpluralepaichog ahsuieH dssimtherameiitof 1-32 wt% based on the

weight 20 of the composite material; and (d) processing the composite

matdddl)imhitha fihest 2pdhehhamdachnng nébed atcotdingwteglaim hs a

wherein the first polyolefine and the second polyolefine are both

polypropyierstBitFhe manufacturing method according to claim 2,

wherein the 25 molecular weight of the polypropylene is 3.15 x 105

g/mdle2 Lphirzhe meioftaparites metfocbai6ording toreigim, 1, sakbreinfthéhe

first polyolefine and the second polyolefine are both polyethylene. _
microcapsules having at least one plant essential oil
encapsulated therein; and

(a3) athermoplastic elastomer (TPE), 1%-60% by weight;

(b) compounding the plural first polyolefine chips, the plural
functional particles and the thermoplastic elastomer to form
plural masterbatches;

(c) providing the plural masterbatches and plural second polyolefine
chips, the second polyolefine being formed of the same material
as the first polyolefine, and melting and mixing the plural
masterbatches and the plural second polyolefine chips to form a
composite material, such that the content of the plural
microcapsules 1s in the amount of 1-32 wt% based on the weight
of the composite material; and

(d) processing the composite material into 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 3.15x105 g/mole.

16
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10.

1l

5. The manufacturing method according to claim 4, wherein the molecular
weight of the polyethylene is 1.5 - 2.5 x 105 g/mole. 5 6. The
manufacturing method according to claim I., wherein the microcapsules
are made of at least one material selected from chitin, polyurethane
elastomer, thermoplastic elastomer and tourmaline. 7. The manufacturing

MeRdanceraitaie glaethodhateibrdifie seri4ih he compesiethe first

material is subjecting to spinning, cooling, thermal 10 stretching, and heat

seftingoie faimdng fikesed ohldepopnilteiivingereiftogsigeeidiianto claim

7, wherein the spinning temperature is 240C, the heat stretching

teliperatwausak@0Gnandntithdeatseiting temperatigrs 99C.Whéhren the
manufacturing method according to claim 1, wherein the plant 15
esaehtial: il isve xtacted o pobyednyimiast 1 19 ~The mebtifactusieg

method according to claim 9, wherein the natural plant is selected from at
ledsteonmertréntéoessemiatlvidf vendengletoonehinoki,Iroserharygin  the
eucalyptus, tea tree, sandalwood, bergamot, pine, jasmine, rose,
chamonsitnsvil@sgavtanyidsasif, geleasinonsianaicp@lcaedesheinfraosichitin,
myrrh, cinnamon, fennel, frankincense, citrus, peppermint, cedarwood,
parehoule hamsaetsionisve hpapsplnstiseakatomieyandtvonsielinad
marjoram. 11. The manufacturing method according to claim 1, wherein in
thé Reepqay i EinLReihed arimebiste atidmer ehargst drathestep
25 amount of the pJural first polyolefine chips. 17 12. The manufacturing
mednothsceoraprpt R eTal heiRipciRS € SpaNtEasRAings thermal

thermoplastic elastomer is 30% b¥ weight, the
stretching, and heat setting to Torm the fiber.

The manufacturing method according to claim 7, wherein the spinning
temperature is 240°C, the heat stretching temperature is 100°C, and
the heat setting temperature 1s 90°C.

The manufacturing method according to claim 1, wherein the plant
essential oil is extracted from a natural plant.

The manufacturing method according to claim 9, wherein the natural
plant is selected from at least one extracted essential oil of lavender,
lemon, hinoki, rosemary, eucalyptus, tea tree, sandalwood, bergamot,
pine, jasmine, rose, chamomile, Ylang Ylang, basil, geranium, niaouli,
cardamom, musk, myrrh, cinnamon, fennel, frankincense, citrus,
peppermint, cedarwood, patchouli, palmarosa, clove, grapefruit,
benzoin, ginger, citronella, and marjoram.

The manufacturing method according to claim 1, wherein in the step
(a), the amount of the thermoplastic elastomer is larger than the

amount of the plural first polyolefine chips.
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amount of the plural first polyolefine chips is 20% by weight, and the
amount of the microcapsules is 50% by weight. 5 13. A fiber produced by
the manufacturing method according to claim 1, wherein the diameter of
the fiber is 0.005 mm - 5 mm, the fiber includes the plural microcapsules,
and the plant essential oil is encapsulated inside each of the

12. mMidfecapsul€actfdidefahthorddicceddiam thedibenagcavtingin daithelstep

wherein the 10 fabric comprises plural fibers in warp direction and plural
figels ihewefteectidnhwaavechuithsachebibesnid: Thé (abrigyaccddingthe

to claim 14, wherein the fabric is selected from one of air filter, shoe pad,
hatysaraemivihdopincaltBirst mabko kiéeminghipsad sh2gkielsy carshidrt, aeat the
cushion and TV goggle. 15 18

amount of the microcapsules is 50% by weight.

13. A fiber produced by the manufacturing method according to claim I,
wherein the diameter of the fiber is 0.005 mm ~ 5 mm, the fiber
includes the plural microcapsules, and the plant essential oil is
encapsulated inside each of the microcapsules.

14. 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.

15. The fabric according to claim 14, wherein the fabric is selected from

one of air filter, shoe pad, hat, screen window, curtain, mask, sleeping

pad, backrest cushion, seat cushion and TV goggle.

18



