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Method: A Case Study of Filtration Properties
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ABSTRACT

This research aimed to study the filtration properties of nonwoven fabric
formed from 100% cotton by using the hydroentanglement method. Weights of
nonwoven fabric, the number of layers, angles of layering, and different particle sizes
of the filtration were compared.

In this study, the weight per unit area of nonwoven fabric was defined at 30
and 60 grams per square meter. The fibers were formed by dry-laid method with
a carding machine; and the fiber sheets were connected by employing a mechanical
bonding process with spraying high-pressure water at the pressure of 20 bars. The
number of layers of the nonwoven fabric and the angles were defined as follows: the
five-layer fabric with increased 36 degrees angle from one to another layer; the
10-layer fabric with increased 18 degrees angle from one to another layer; and the
20-layer with increased 9 degrees angle from one to another layer, respectively.
Furthermore, the physical properties were analyzed and filtration properties were
tested at the particle sizes of impurities at up to 106 microns. The impurities were
divided into three levels: no less than 53 microns, no less than 45 microns, and less
than 45 microns.

The results showed that according to examining the properties of the 100%
cotton nonwoven fabric, the fabric structure consisted of independent fiber layering
and a gap between the fibers at 200 microns. The nonwoven fabric with the weight at
30 grams per square meter, which had 20 layers with increased 9 degrees angle from
one to another layer, generated maximum filtration efficiency of 91.60%. It tended to
be used as water filtration material for the particle sizes in the range of 53-106 microns.
Moreover, the different forming of the nonwoven fabric had the different fabric
structures. Density of the nonwoven fabric with the weight at 60 grams per square
meter was greater than the fabric with the weight at 30 grams per square meter. In
addition, the number of layers and angle of layering significantly affected the physical
properties.

Keywords: Mechanical bonding, Hydroentanglement, Carding machine
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anunsoaswasianisiialasanlativuleunnnia 50 lulasnsusedans

a a a fa a a (Y L3 = v v 6 @ aa a o lejd
HEUNET WEYZNIATYA, SILIRU LAUDUATVY LLﬁS“QvLi'Ja‘EJ INUSNAF [4] 918U

9 9

Y

NTHENBARLAAMENIINTBITEAUBANTINAMITU (UF) kazMmsiniudIn1asiignien1inses
sgavulufamsdu (NF) aanaisesaslalaslawnvemg wundes n1sneassusznousig
WUy 5 wafihivnlaanadinnisnsos (MWCO) safusiil nisnsessedu UF (PES500,
PES100, PES10) kazn15nsadsezau NF (NPO10, NPO30) N33U7U N398R W amITuviinig
nsoeuuUMAYIe SR INIslng 3 @1 (30, 50 War 75 mUmin)  lagansaraneinesiionves
UF gniouiingnisnsesunlufiawmsdunuudnneiinnusunsessmiusu (TMP) 4 @ (10, 15,
20 Lag 25 bar) NaN15NAA0INUIN Nandimesleaduiusiudnsinisinanas TMP
aeeldd ARy WwaluTy PES100 8ns1n1sivia 75 mUmin Wienadndinesiiengeanvoins
389 UF dmsuaimsnniuaguad ¥ana wazlevueaueIn1snIessEiu UF way NF duus

v o w 1

pg 19l TudAYAUATMWCO nalnW1diduuLANUUZIUMUUTIaRgasIles A R2 g9an

=

d1usunidrasuuudunduldle OF) wudiwuwusy PES100 %A1 IF daflan (14.3%)

q



ol §n31n15ivadn (30 mU/min) Bsduiusiuandndinesiiten wenanililednsinislivagedu

A1 IF duiusivuuagngulays TMP

2.2 Wnasiifietas
2.2.1 te [5]

=

f1e (Cotton) il ufiwduanvuindnidnvaslunu@fivarvaieiuidiuiie

=b.

nunuluanizwinseuwiinaslugiinanfionnaseunasiluiivnineglunszna fesdile

*°

1
v A

(Goosypium) [6] dneglurdyun (Malvaceae) dreddufnialunivewsnildainduiinig

[y

o w a = Yo a Y o = v & A ada °
undnvgniukensnuasialeneuldvieluginiawnseunilugahedaduivniinaud Ay

o

MaATEgRavedlan

(%
v a

o & ! v a oA v s a a .
anenugihenufuuuteanls 3 wila fio Lateiugiesdilou weynu (Gossypium
hersutum) Luiugaunulaluyszimendndln wazewsninans luandgewsni Sunan
fredUuaud (upland cotton) \uugnugniunalan 2.a1eWusfesd@ilen ursunaud
(Gossypium barbadense) {uiuginuiinuluwaunivowsniled Ivarvaneiug wu deddud
Hreow3n188Ud dreloduaud waziews JWudu 3.areiuiievdilon teaunyay
(Gossypium hermaceum) Lﬁuﬂ%ﬂ’uﬁﬁmam’?maﬁa NUTUUSLNADULAY hasUTemAwaU

a ) P < Ao v & \ a oA = v ¢
wlenziueen sudlsemalve Wuiheniiduledy uagverunindheviindu Feaneiuging
nvgnaeludssinalnganunsousnlanudveseinoutseendu 2 viia fie Wuddsuaziiys
Hreduduinageutaziugidviiveiedun Fesamalngasdgguizuanlutinfeu

A Yo 8 | ~ & A | a a Ao )

woun1ey Welilasuinluyaganusazarigoiiuifellutimsungainmeunsaiiousuiay

Y]

FIAui AN BULAN BUZN N NYAIARSAIT

%

. A1PU

[EN

1%
U IS5 =

aNYULAIRNTIHIUALIREANINAIAULAEAINIY AIINEITAI1NEIVBIAY

pd)}

Uszanal 1-395 aneuildleivseduinia wandady 2 wuu Ae Adlutazianan
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Ul 2.1 duihe [5)

2.1

o [ & i I a = Y a v

fidnwauziduuan 3-5 wanlugule luduluifetesnSesadu lulliuianiia
WarE1IUTYUN 8-12 LUURALNAT

3. AN

nanfeivateduegivaigiugiilduiniy @mdes uasdunmisdlag

o v v a a ) ' v
ﬂqﬂium@ﬂf\]giﬂlULﬂaﬁmjﬁﬂLLaSWQLNULiuaaﬂmaﬂﬂigmqm 35-45 U I@ﬂ@@ﬂf\]quuﬁlu‘YﬂQ@]QUL%'}

wazienludimouduy

Uil 2.2 aenihe [5]

4. wanee

a a 1

wanihevsesendnediviaueihe fanvazlugululsesvesuden 3-5 uan

(%

Aseuliddendeu uadlounddiumauazazsuaneenlaeaziiuyeiheegiiuly
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JUN 2.3 windheviseauethe(n) avethendiliun) auetheniunniluyethe [5]

deanefeunnduyeihaudiaziuniunssviunswanduleddutagiuasiiany

viuadowaysinsa wilugiuvesnszuaunisnanduleihessunain gidyyrndunenduun

£
v A

waet gAY Fenssuiumsndndulethowuunsfuanunsawiieenlanall

Lasusnwyeiie

aveflezunvazuaniduleidelugisgguuiilaeiinisiiuiealdgediu

% - J o = = = S| = =

neni1 Mienszys Andurinisisetheeenainndvanedvsandonyuienasenn layu
wIelasnnszavyiyethedemenivun

2.msmnyeriey

= < r-:ll < v o ! v A v a 1

daiufgaasaudraziiyeieuwildnseasionsiafndanyusnigy wyly
navaue wsensnuAvinuinfuleie anduihdedhenazoinuaimldnszasuuinivg
n1snseareyeielilideuiviuneliiaiunndesintwasda mdundnyaieasyinli
Yoihewiumasliiinges

[y I3
3.MIARkeNUEARaNINYeie
demnyeiheliuiiainudinzdonhuriiunsfauenuinesnainyetielag

<

Hp3esiloviesduiviananlidsuszneude wivlinssmuiievindugiutazasiian 2 du
Tngasfignnasiiuiflesnssnszueniiviiunainlsl 2 du feasvesgnnisituiiosasBainiuian
wazasdidumyuiiiolfgnnasiuflestuindoululd Famsldnuvenniosionsrlalngldye
Hredluszninagnnasiuifleamsanszuenniouianisnyuiuiulude Yoihe azkiu

anndsiluiilodwargniudnauineenuianizuin F9auvs RUAATUILANAIIIUAIIVEY
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Lﬂi’eNll’eJLLa ‘UEJE:]’]EJ ﬁ']LiJaﬂEJE]ﬂLLa’JQ ﬂﬂLﬂ‘UI’ﬁﬁ] ¥n31 IﬂEJLﬂi’eNiJE]‘V]ﬂa’]’JiJ’]u?\] y139n

MU 3nihe 5ihe sediuihe

U 2.4 LASDIFALENAAUS DN [7]

2.2.2 \&ule (fiber) [8]

Gulonunedetanvioarslanfifidnuusdudusader iidadumusssusinio
Huitilovesuyudadsluasiidnmdiuvesamiueideiduriuguinanvoaduloniiunie
10091 100 azanunsandmdududiouasduguidudnld vadidule fadussdusznou
fdnfignvesindsliamisousndesludanalsdn Feuszinnveaduloanunsausnuszianle
audnwazresfiuiuazwnasininvenduledwzwtaldifuassussaning g fe dule

555U Eulgdunsnzit wazauloNsdunsizlaelisigasdeneall

o= =

Flal, oval lumen, Cire:
conyolufions leng!

Cotton

Acetato

rr(%%{

Flat, broad Star or concerting Coilapsed tube, Square with 4
hollow center

Ul 2.5 madavnsveadule [9
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2.2.2.1 dulesssuei
1. dlesssuynanunainfivamnsondald 4 Ussian fo 1duleain
waawiu ledhe Toyu WWudu duloarnddugu lowand levau ledonszian WWusu ule
anluy Tutwasuiseal lududese WDudu wazgavededulefunainuadu Hule

N3 Teannadulesn fadulesssurfaslauvinamalull

A15199 2.1 auURdulesssuANuIInie [10]

anvRdule auUAsenldau
N3ATUAINUTULAR Tdaune
Prausoulan yilysduauislumindou

, R audlungieauliionisviianuazein
ANUANITA LN TNUS QNI e o 3 )
ggelsnuarInimenLSaugald

duleanunsainiziusiuluvasniduie anunsoneaduiilen

Dudnilning Tiavanuszqlih

AUV LES NneTuiiumng

NSAUFIANLIISAGN WinugUuaazlifum
AuURNIINIEAN

wuledadiuend 0.3-6 cm AFveadulenualeiugAavid
A3 waztma danufulies anuwdwsmeadulevunans (tenacity = 3-5 o/denier) nn3
Haavaadulodeudned nsfusanussdaveaduledinliingude nmagaauduraady
loAaudned (7-10 %) awnsanusioninuseugald 204-218 sargaidea uidzAnlniazind

Ingilasnsa
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Uil 2.6 Wduleie [9)

auvFAniuadl
uledhenuaiswenvnlafaiuisanusanwazalsazans
dunsdlawslianuisn nusense dulonusonaiwnalaamaziinn1siasudnazidauan ne

AalAuu wuleldrssnuswazwhual
2. 18Ul URNUINNARIFIULINALLENLAINVUVDIEAT LTU VU
WL VUNSEAY WudU NIeazLentiantiatensavaunalanda iy vy Wudu Ineidule

v A wva o 1 e’l’
PMnUUdRITanUismelull

A15199 2.2 auvidulesssuwIAnunandmd [10]

audaduly auUAdenldiu
o seefuguausanelalaensLuIuialings
N13AUAIA /
sl
. v . awldavgluanimermaiuiu waznis
NIRATUAINUTURA 8 F
ANTUUNA
L s dvudaidmvdniuindimanianidule i
AIUANTUNIZA .
AIUAUYINAY
nusiowadlu wlnglivue dulwlamesies
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AuUANIINEA N

wuledaiue 2.5-50 cm fdvedulenuaeiuguowne
fo 1M A3w thana om LLasﬁflmmﬂummLé’uias‘ﬁuﬁ'umaﬁ’uﬁLLaz?{uﬁwLﬁmsuaumz asnsany
foAuLTILTIn (tenacity = 1.5 g/denier) wagazanas 10-20 % wiaideni1 nsbadaves
wuloagluanmBangusiunaiunsagaeenle 20-30 % uagazAuminduNLsBaladie 99 %
nsAuAvrenduleaIntsdafuIndALa T UNIZAY 1.30-1.32 ¢/cm3 Lagidininiun

finsgeANNTUUTEIM (13-18 % ) In1snusieanuiould 100 s walded uiazsuney

A =

v a = a <, Y
N5YAY LUDANRUUNANN 204 DIANIALYYE LLINNADULMAILaENA1ELUULN

9 U

Ul 2.7 dilovudnd [11]

audAnnaadl

wiileanunsanunsageuuagidennldudeniiunsaiuzduuas
lanunsanusienslagianizanun Wegnuasunnazyitliauudusianas duleasusowts

SMATHUATISY Le bilausanusawuadle

3 dulessanmAnnussmarulvgazuonldainusiugaasdandd
Saseluil

uslefiu (Asbestos)

wslediuinnusssufdunguuessddnaasuenls 2 ngu e
Serpentine waz Amphibole wslefuasiindnidudulosnFaisnsdrureuinseninuen
Wulewindvu 1:20leAuanusanuln arsedl wasvudenisind dleiulusfnazlduszlovilag

o & o U o a ! 0 1a v A a < v | a aaa
NLgadInIu UﬂN‘\]iij‘WENLLW{]QQUUVLEJHEJNGL“ULUQQQWﬂLﬂi‘ﬂﬂﬂu?ﬂ%L‘IJ‘LJEJ‘UG]TWEJG]E)E’{QNMG]
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U L2

2.2.2.2 dleduaseyt (Man-made fiber) [10]
duleuszivgredulefidanngianammwedmoivieanailuanaidng 1
RS uaTfnzalFae e fudmiranswedwesthiluviduly fenszuaumsiy
wdule (Fiber spinning) Tneariiaudassion
1. uloagligaanuiu (Hydrophobic) fetuasitilidendeinuay

sgyibialdualdauiegiimegluaniizuindeunenniasoutu auudesitlmnduloianig

[
=

WU (Textured yarns) waznanduiduledu (Staple yams)

Y

2. dduleasiseurilviurvsedsandsninein witduleonadlii

atnegvihlinaduazesadiunlduenaniuanduleligaanuzuinlvvdaninasiviidunie

lvsiusanlaenn

3. Euloaziigavasuivansilinunnufoudsiuseddagamgin

4. nMsdesaaeveadulenadldiiaiuiy

5. dulodanseirznumureasiedildlunmsdnnenldanindule
FITUYR

=

6. wdulgasliaudiniredonisungasnw (Easy care) insgindndng

wiral lifasSeunn Wasuiudulete

2.2.2.3 wleRsdaasgi

[ v o o v a o 1% v ) %

Judulenidiansasiuainsssumnuidivusiaseaialvmungiunisidou
wu nsdgaglaganiivunvihjisenvaisiaiiviaeie ulefeduasgiasihunldsslov

Tounnnindulesssusia

2.2.3 Eline (Nonwoven) [2]
v ! & A v o v A Y = ) aa = |
NWVLNV]E)LUUNUN']I@EJﬂ']iu']LauIUmN']Uﬂ'ﬁﬁqﬂLL@'}%Q"U%ﬂi%"U'}EJ@'JLLUUNWﬂWWQWi@IﬂJﬂJ

e anduvinlmauleianundasilesnisdafnseisniadena el waznieenusau

77
Y v A

=} v aqa [ a (% 6 9/ i 1 L 14 A
wseldnangTonauiule Metindndugidlineansowusla 2 wuuaunsldaume
1. wdnduanldnenlvuaiiie (Disposable uses) drulugagldludiu
guoundievseldanuiifgituanuazetalusunsunndiu feude dlauxa wseynvin

U 6 < U
Aaglnng LJunu
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2. sandugaldnendsyeziiainislduuiu (Burble applications) @au

Tngjaldlunumamedau suludulest sulusiunisiness niefudunislusosud Hu

o

AU

ASEUIUNSHAREN MINaE1LNsawUIeanlR 3 TURBUsIL

1. M3TugUuny (Web formation) Wudumeunisnszaeuaglseduleasuu

[y

ansossuiitariliduusiu (web) Wutuneuniddyuinlunisndadiline lnadulefieglugy
Aouldule (Bale) uvinisiniugnndsmuidiiioividulonseateduazidngnizuiunis

dFasoadulelmdumiu (web) Fawudle 3 336

1.1 maesuunudulaLuu i (dry-laid) aguuela 2 38Ae n1sans

v . I3 = ! 1% a Y Y 1% v v v
Wdule (Carding) Wunswieuuruidule@isna dadulensyaedinniewdulendiszidig
a P ~ g | Ao | ) = P ' a v
winsandulelagagiignniuiy 3 drundvuinvemuiusieiy WelduleruinTodan s
zisgasnnuaanu L dunkuAule (web) d1udnIsuileda nasldszuvay (Ar- laid) Tun1sieseu

wrwdulouazlseasuunzunssduinduleAldisdasdannuudusmniiang

COMBING

REVOLNVING FLATS

STRIFPING o1 e 1pPING

ROLLER

oy

SLIVER

LAP

STRIPPING COMBING
& STRIPPING

Ui 2.8 insesanaidulle [12]
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Pre-made batt
Feed rolls
Main cylinder
Air blower
Suction
Conveyor belt
Airlaid web

oo s WN -

o

1
2 &

Ul 2.9 mswwsuusuduloszuuay (Ar-laid) [13]

p

1.2 mawseuwsudulonvuden (wet-aid) Wudldveninstugy
PndudunIINIswIsuuudulsluuui Inedulgaggnnszaeiilseasuuiindansdieda

AALAIFITYAIUUANYNIUALHLATIIINUUILIIINITIAUIDBN DAMISEU WALYINTNITOULIAT TILNU

a v

wWulvUszinnildulngiidnvuraaionssaviagianumieidesninnisessuuduiauls

LUULIA

ﬁw"

Mool
alb

-
Fiber and water slurry

o Wind up

Web
formation |
LS

Excess water removal

Ui 2.10 mawBenunudulonvuiden (Wet-aid) [12]
1.3 n1sugliduleandanatafinlaenss (Spun bond) lunis

< a v dl' v a [ a 3 1 v a £ ~ 4
NADULLANANAANAIULATDIVABUBATA (Extruder) lnggnnodilasuasuriumdaiduleiveln

Wudulesnsaiilsaiazlssasuuaisniunazidoudanioninusau ail nsan1stdnalreduiin
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edugUiluwiu Alinedszmildsihmnduledssivguintuliansalddulosssun@la
wiazddnnszuIuisenin Melt blowing Fsagvinnisnaduleeenuudvirliudsilnelda

Sounaztduloazvindieanidulyduldinse e Iasu ALk

Spinning & web forming Heat bonding Winding

Enbossing roll
3 ) Winder

erette

Spinning

Cooling

Drawing

Spreading

Collecting

Net conveyor

Gar

Ul 2.12 mstugUidulennidiananainlasnssfeaniou (Melt blowing) [15]

2.2.4 nsBaRaLNuLEuly (Web bonding) [2]
nsdafnunudulofutunounistaniaduloiefivauuduswewrdudule
annsavinlalnevansisssariinasennuudwswesrilinelneiiased
2.2.4.1 3nadeudamnudou (Thermal bonding) iunisBafaurudule

Ingldgnnasdeou (Hot calendars) uazauseu (Hot air) 3nnuuagyiliidudias dlinediu
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¥ ¥
I 1 d' = LY o o

nsguaun s didnuasnduniuuuiiinmuudounndafuiuegfuiuiidutasesgnnasiou
Tngasiinszuauiunndnedudel

1. wiudulefiassranifaesiudedinlivefiosninaslidnuuruds
N3EHNe

2 uudulefiasgnsnIn e mananioanannnseuniligu wiuy

4

=b
=

3. bHULAU N UNS AL UTITINANANTI9DNANNTEUIULIY H1TANLY

2.2.4.2 3319 Beudamenszuiun1sniena (Mechanical bonding) agidu
<*X a v a A o 1 Y ¥ 1 1 [ aad
nsEaRareLsmadnaiiedawuuliluinlivelasuuseendy 2 T5he
1. n5Und8idy (Needle punching) 1Wuisnsuandnldneiiaiun
= v & "y - v a Y "y 1 & = = v
gn Wnpagldidudnasvumiudulomeliiinnisauiuveuwiuduleogalididussdou g

Livewvuiislidnvazadednuainmuiziegldiluawiulugnamnssy

Stripper plate Reciprocating Draw-off rollers
needle board

gﬂﬁ 2.13 nmstneeidu (Needle punching) [16]

2. MstUnaretduin (Hydroentanglement) Wunsyuiunsinfnuey
wuleunannasesanadulensanszuviunswssuunudulomessuvay fanstafauwuuilay
Tduussdugsnunani@aununisldidud gadilineneenunainnssuiunisiasiinnuyuuas

Tauudausamuianisludaiin
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Water circulation Support screen Diying

(drm or belt) system
y Water jets y
Dewatering

Water suction zone system

Winding

Fibrous web

Water punification

;s‘dﬁ 2.14 msdngheduri (Hydroentanglement) [17]

3. mstamedunsenisiiu (Stitch bonding) Wunsldvisdindnasluy

Tassassvaaudwdule § Jsinoenunainnszuiunisiiwy dsiu duniosdou Wusu

2.2.5 n15n584 (Filtration) [1]
anuvelaeilurensnssmuieia n139u (Capture) Wsen1sAnivaynIATwIn

1an (Retention of small particles) 2INNTZLANILARDUNVOIDINIANITDVDILNAY TIAN1IZVDI

P72
=

a ' v O X o ad ¢ a ) . o Yt
ATNT99LUANULANANNAUMNUTUBYNU 15015 9UNTA LaryUnUaIrInNTay (Filter) V]Islje?jﬂ

Y f
14

aunsauenyiinveinisnsaalanail

1. n1snsosuuslen (Wet filtration) Wunslddinses (Filter
fabric) 1lowsneymaiurouisosnainveamarludnuwazvesdoudn Jaaziinislnauuy
daszrufinanstu Taseyninveaudazngaislilnaiumnarsiiufinsesuaznsnses
wuuifagfldnsesiiviannaindlinesgnieluedonses

2. M15NTBILUVUAS (Dry filtration) tlunsnsesruaressdsenaas
Juagluannialaglininses viaquiuiu (Bag fitter) drulvaudrazdfiunisnseauvuioglu

winaR Ul lUvTemulsIUeRaImnTIY
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(n)

JUN 2.15 Tannsesudazyiia(n) wisinsesiiuazldnsos) insesndulasginsesy [1]

NSLUIUSEANNUDIN15NTDY (Classification of filtration)

Uizmwuaqmiﬂiaq%uagjf"f‘uﬂizmumiﬁ%v‘hmﬂwﬂawiu,azms
nseseynndanyaniindeusgluoniaiereunan Tnsasiinoazdondieluil

1. n19nv890Yn1A (Particle filtration) L‘fJUﬂWiLLHﬂ@Hﬂ’]ﬂﬁﬁﬂM’]ﬂ
wnni 10 lulasians mansesUssnnimanedmiveunadanusniifivuslglaifedldiu
LU’iuﬁLﬂugwquﬂJmmiﬂm (Microporous membrane)

2. msnsessgaululas (Microfiltration) Lﬁumsﬂsaqmmaﬂagmﬂﬁﬁ
yurn  Aiflvuiadnlasldwnusuiidusnsuruialulas (Microporous membrane) @49zl
PUINTENI9 0.1-10 lulasiums mimm‘dizLﬂwﬁﬁé’ﬂwmzﬁugmﬁLmﬂsmmﬂmimamw
Reverse osmosis (RO) agUu Nanofiltration (NF) Lﬁamﬂmsmmﬁ% 2 Uy (RO way NF)
%ﬁaqﬁﬂ'ﬁ‘lfi’ﬁmﬁuﬁﬂﬂajLmé’uﬁqwmzﬁﬁmamanaﬁ

3. N1NTBIUUUIANI1TU (Ultrafiltration %3e UF) Aenisnseslagly
\§ou13 (Membrane filtration) uazazldussiurilviveuvaindouinudouns Avuinvess
T (Pore size) sewing 1-100 wiluns dmunsasoyniafidimidnluanasewing 300-
500,000 A1adu (Dalton) N1SASBILUUBARNSITULNANNITARIYNITNTOID 0 LUTAAUNAU
(reverse osmosis) Wirsfuiivuneynavesdanysniflananalvgni uagldusadumnii

4. n15nIaUUUILL (Nanofiltration %58 NF) ADN1SNTRLUUUIIUY
Hunisnseaitetenansindens (Inorganics) iavaneoenantn N3eeUUULIILANNN5ONS0
ansefun3sdanelimAnanunseatesniy  nsnseanvuuiluazlifinisdeinuazenauuy
uiazdoddansiaiidnludrsimazennuny seitnfiasnudinnseuuuTuasfondy

laae01UsImIINaNTLUILaRENTI¥IIN Iz inNsanRululLUTURE 190 1S
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<

5. 3195d@00dluTa (Reverse osmosis %138 RO) LW UTZUUNITNTBY

(%

azBeananifogludagiu wuusuasymihnidumiieutuiundenfiumidnluiana

lagUszurauannda 100 Fsunfndeazateuiazgniidala 95 % wIauinnii 99%

sruvInefasealudainisUssendldvaiedidu n1siidandensvesdivgiansouinsee

dnsuvininay nstddsndunIglunsEuIUNISYIe I MSHaATeny sy

aoupoatimaalnn B20UB0BUNAUE AN gaovaalulanavudlang

lnswSsufia
foumdauliniy

nSDUMSIEN [

saivayma

Tulnsios 1000 100 10 1.0 01 0.01

nunang ; 1 BlATHAT (1x10-6 was) = 4x10-5 i (0.00004 D)
i st S Ay

Ul 2.16 MInsesusazUszan (18]

At ILAD]

- 5T

39 lonic

jlEoauzalan

spsaoaluda
msnsaas:iugag

0.0001

Souce: Interi

gilaveadinges wialdnsed (Filter media) wazaudfnisiniiveynia

wiavesiinsewseldnsesiviuniniandme uazgniruilddmiunsesarsinen naenau

wa v & ¥ o d'
EﬁllUﬁ]ﬂ’]iﬂﬂLﬂU@‘hm']ﬂLLﬁ@Ql@@\‘]G\'ﬁ’]\W! 2.3

o a Y = 1% A a LY a wa [
$197199N 2.3 “U“L!WEJENG]’Dﬂi@ﬂﬂi@lﬂﬂﬁaﬂ‘ﬂNammﬂﬁlﬂﬂ?aﬂﬁﬂﬂa LaTANUANIINNNUBUNIA [1]

¥UARINT9 visaldnsas

A & A
ﬂuqﬂawﬂﬁﬂﬂmﬂ'ﬂ?jﬁ

fgninAu (lulasiums)

Ke(woven fabric)

i Busmndnedenles (Link fabric)

H1liive (Nonwoven) %iln Filter sheets

Hlaine (Nonwoven) afin Felts uag Media felts

H1line (Nonwoven) ¥ila Paper media-cellulose- glass glass
H1laine (Nonwoven) %iln Bonded media
dleTelidnvaziSosiaiuened (Loose fiber)

dlefiluviiduss (Loose powder)

5
200
0.5

10

5

2
<1

<0.1
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giavandulenazaniinugiudmsundndanses nisldnses Tunis

'
a Y a

nandnsowseldnsaanviwnainiandmenudnluazdomvaudfnuguveadulousas

giaatiionsihluldauldegsdivse@nSan andRnugiunieg veadulenaziluldvindu

<9

ANeenseldnsosusnngaInisen 2.4

A15199 2.4 Eulswazandiveadulefazihluldvindudinsemseldnses [1]

AL aan)igeEn ANAINUAD
wuly nnwiy - Nuldvase . . )
oo nn  Ae a@seendled lelaslada

(NFW/%%.)  NIBIEAT

T
[

Polypropylene 0.91 95 AN ANN A1 A
Polyethylene 0.95 85 ANIN AN o8 A
Polyester (PBT) 1.28 100 Ao weld i
Polyester (PET) 1.38 100 Ao weld i
Polyamide 6,6 1.14 110 Mo o8 wold
Polyamide 11 1.04 100 o i wald
Polyamide 12 1.02 100 o i wold
Polyvinylidene chloride (PVDC)  1.70 85 AN A AN A
Polyvinylidene Fluoride (PVDF) ~ 1.78 100 AN ANN A AN
Polytetrafluoroethylene (PTFE)  2.10 150+ AuIN AN ALIN AN
Polyphenylene sulfide (PPS)  1.37 150+ Aun Aun weald Aan
Polyvinyl chloride (PVC) 1.37 80 fann Axn weld fun
Polyether ether ketone (PEEK)  1.30 150+ A A woldg AN

Fnwaslasaairsimensaudivesiinges Tunislidnmatdudinses
A15UUILAIA1T9D 98N8 U09R9USENBU UM 81U ULN A BV BAUAENA1IADA LY

° a ! v o Y d'
QWU’JULﬂaEJ’JlI']ﬂ‘ﬂgﬁﬂmaiﬁamﬁqﬂqﬁlﬂaaﬂaﬂ PNRITIN 2.5
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A15197 2.5 NavesInuIunasrludusenednsInIsiua [1]

Snundeeis % NISIVANTUYBIENTIULEUAY
1.5-3.0 95-98
15 70
35 2

anwaglaswaiawedime laglassasianisveiiugiu (@1eda (Plain)
aenzwed (Twill) waraiemiu (Satin) AzaINanon1sNIaeikanseiueanll s1eazduntand

19Ran197199 2.6

A1519% 2.6 HaYD9LASIAS19A1YNDARANURAVBIFINTDIANSNNANNNIRINEN [1]

" 1A598519N15919
GEO2 . ,
A1eln  A1ENshes  agsI
AuA3Y (Rigidity) Anan  wold #i
nsUuda(Bulk) #n A ANgn
nstvadeuniglu (nitial Flow rate) #in A fivan
UszdnSnimnisiniiu NG . ;
angn  weld #i1
(Retention efficiency)
o o = ° aal
nsaLaengnau (Cake release) 9 #11 ANER

'
[ a

ndoyavzmuliinfandmenudmensedlive awnsadunly

I % ¥ ¥ a a al g.JI -’-&J A ¥ ¥ A a
Wuminseslawagaunsaliuse@ndanalunisnses sisdlunisidenldanuasneudaniinves

wulglvliannuminzauiuaun1AvedansNaEnsos
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uni 3

A5 UUN15IVY

N153381509 N1sTugUdnlineanduledie 100 Wesidudlae3sn1sdnfnnae

wsssugansdifnwandalunisnsed IinguszasAiieAnyin1sTusuiilinelagisnisdn

1% H [ = < o ¥ 1 [ o < [ =
arsusadugs Anwianadulilalunisdidildneundninduiagnses Anwiay

nINEnm wazlsednsnmlunisnseseunineenaini lnedisaiunsidedsieluil

ATV Nauly

—  VAATUANUAYERAUL

ANEUEYTANBA T

wulethe

¥

+

vnmsitadulensamsealin

waztamauly

winsanaduly

+

.

Tugyusiuiduly | s—

AUAUIEN

RN ART

¥ ‘-;‘ L
vinsEadna eI s i

AMURI T IUTY

Yasiannsos

—  Sumllannies

¥

UL

+

¥

vinaay [
Tuiinuauasay

i

AU

-AANUUE AN
-MINURBUTIAUMED

AJsedAvinmlunisnsas

JUN 3.1 Fumeunstuguinlivediedainduiannsesuasnaaaulszdnsnm




3.1 IQAY

3.1.1 uledhe 100 Wesidudfikunssuiunsimuazeiauasenyianuiem
yufgransay St fsegluiuiidiuadaaton sunelussw fminsvys

3.1.2 wanuliili Bamboo charcoal powder usen wlaalau 9100 (Bunton, BNK,
THAILAND)

a 1 IS
3.2 789 aunsal uazansiall
Yan aunsal wazansalinldluniside anunsawdald 5 Tumeunsil
3.2.1 TuppuMIAnwIALeIvetduleNminzay

. LASBIT9UN TN (Electronic balance)

—_

lHlussinluuazdun
= =

. AUy

. wiualas

_nlddnnau

. WINAU

ee OV Ul A W N

3.2.2 Tumoun1sTugUusuLdule

=

. 1A3euUadule (Fiber opening machine) 8% Trutzschler
. 1AssNauLEule (Blow room) 8% Trutzschler

. wevandly (Carding machine) S Toyoda

ee W N

3.2.3 JuRBUNISOARRLHULEWLY

[N

. 1ATRIBARAAILUILTIFIUEY (Hydroentanglement machine)

N

. ﬁaULLNULﬁﬂ’&J (Drying machine)

. AT ULNY

(6]

3.2.4 tumaunsdavinagnses
1. A55bng
2. ldussim
3. [fin3venauinesm
3.2.5 %gumaumimaauauﬁamamEmeLLazﬂszéw%mwiumimaqaumﬂ
1. A55bng

2. ldussvin
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. Untnes (Beaker)

. WNLAIAUENT (Glass stirring rod)
. N98NT09 (Glass funnel)

. vandainau (Wash bottle)

. NT2NUIRNT (Watch glass)

. U1nAv (Forceps)

O 00 ~N O U1 B~ W

. wiualan (Slide)

10. MZLNTITOUVUIN 135 Mesh 270 Mesh wag325 Mesh

'
v aa

11. \30etnanea

12. (sjau ?Jlﬁa Memmert

13. Ia@mmm%u (Desiccator)

14. \ASRMAROUAIINNALN (Dial thickness gage)

15. ndesganssmiuuldias (Optical microscope) 8% Olympus U Cxa1

16. Lﬂ%awmaa‘umiﬁnwiaLL’iw'fumq (Bursting strength)

3.3 Junausdunsise
ﬂ’]iﬁﬂ‘tﬂﬂﬂ%’j\i‘ﬁﬁwﬁ’mﬁi’mi’m%’@yjaLﬁIEJ’JﬁULﬁUELEJEJTEJ TumuaudAnisnenInLag
n133ugUfiline (Nonwoven) sanlufisnisdmwionTanuargunsnilunistusuTannsos
mﬂﬁ?uv‘hmﬁmﬂaauﬂﬁzﬁw%mwmaﬁa@ﬂsaq Tnefdunousniiumsidesielud
3.3.1 mMsAnwauURvedule
TunisnisAnwantfvenduloasinduletne 100 Wesidurfinaunisviiniy
avornuazNenvILEILTINRdeUaNTRvenduly Wislimsuisannefiuunzaunoudias
ﬁﬂlﬂﬁugﬂtﬂuﬁﬂma Tnefinsvnaeusad
3.3.1.1 nadauANeIveNduly (Fiber length)
n1snAaauAINe1TBRdulearyiINIsAdaUAINUINTFIN ASTM
D 5332 [19] fagUil 3.2 ilelvimsuisnnuenveadulefimuzauuazideyasanarlum
mmLﬁulﬂlmumi%ugﬂﬁﬂma Tneidunoudsl
1. msvestnnduasuuusiugladuszana 2-3 veausnadfiagsyiinig

NegEaU

37



2. Mindugunaaeuidulefhelaenisldundviaduledeoensn
1 @y waztdulglunsvunkualan

3. vmsadadulelimBennse Ingldiadnavanodulogrunisly
Sneunislauinduidliioneaunas

4. Mntuinnisiaeuenvesdule Taeldliussiafidauazidon
0.1 Uadluns

5. ¥nvaaaug UL 10 fagia

() ()

5UT 3.2 mnaaeuaueveduly (n) nsdusegrudule (v) myinauegnidule

3.3.2 m3vuguialine (Nonwoven forming)
Tunsvuguinlineszdndulede 100 Wesidud Mnunsinsigiauens
voudulouaudinszuiuntsiliauazrauduly antdussinisanadulodietuuuiudule
A a ' P A X 2 v I Aaal AL
wazdainurudulemeTusuduinlive Tnedisniseial
3.3.2.1 maUauaznauiduly (Fiber opening and blending)
dnduledrendawseulindignssviunmsmsouiasnauduly
mensalaing (Opening machine) waznawduly (Blow room) faguil 3.3 wievinlmiduly

nsgedazniu nduduledeazgndsluauviaiiignszsuiunisandle (Carding) Tnedl

JUNDUAI
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5UN 3.3 MmaUauavnauidule

3.3.2.2 Mawasuunidule (Web formation)
TunisinwafailgvinisidennswIsuuiudulowuunis (Dry laid)
senszuunsaadule (Carding) Tnefinisutadu 2 nsdife Auuaimdnuesurwduly 30
LAT60 NFNFDNI TN AURIMINEET -5 Wefidus fiansed 3.1 Wadldvhnindenld
wdesanadulonuuusununy (Flat card) waziaiesanaduleuuugnnaaunu (Roller card)
dosnaiesanadulosvuuunmnuasiinnuaansalunsiniminuasiinn audusewes

wiuduledesninasesmadulonvuannimuiy wivglianuazidenveasuduleannnd

dl o g U ! ¥
A15199 3.1 MsmruartnuauEuly

UUTINYBILNULEULY

N3 o
(NTUNDHITINUANT)
1 30
2 60

Faasesatnduleluwsazwuvduldaruisavirdndnleunn

4 = 4 a a 5 1 ¥ a = U
MINAIINABINIT T9A09TN19I5 8T sLduEulavuuluianiufeaiu (Parallel layer)
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WaLANUNUN YD IkH AR TReAIMUAIIUIUYBATDIE LA Ulehas TN YR kK ULd WY

LAAYLATDY MINNSIN 3.2

= o o d{l ¥ %’ v 1 v
A15719% 3.2 MvuaduesesEudulauazdrinunuEuly

WINUNVDI WINUNTINVDY
R y . P wiwdulefioan  wrudulouuaaniuy
YUAVDILATDIAN FIUIULATDIN b P L
AINLATDIAN ARIGEN
(ASUADAITINUAST) (ASUABMITINUAT)
Flat Card 2 7
30
Roller Card 2 8
Flat Card 2 7
60
Roller Card 2 23

¥ YV 1

A o ° i SPNETSOALY Ao =
LmammimwummLLﬁﬂﬁ]W’lLﬂﬂEJEh&WH]@LmiaulaLﬂJﬂaﬂiSUQUﬂﬂiaﬂﬂ

Y
¥

uloiieyinlmdulonenduardnisesededassdunnuduly Inedunoudsi
1 oduledenriunisilanazrauduloualszgndauiniuverdng
wInsandulglUUwHUNEINLaEIATENENlRUUANNRMWIN WUHUgYNANYRIgNNRIR It

68 \wuFums 1ti1nine 110 WuRlAS fe3UN 3.4

—
NSE 3 )
o 3 A
‘__/"/X gt T e 1A TR A A Feed)
ﬁ. - ==
2 2 ]
GEGRGRRING TG GRS
(Roller Card) \
2 '
T LR TR UL T
(Flat Card)
upie

5UN 3.4 M3Testurasruduly
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2. wuledeagruyagnnisazuruuisiioinnsatsaznitdule
Ttinsdnsesiidudulowedasssulufmsuenduloduguasdsandsnosnanduly
3. NANHIUYRNNALETIHUNUINRDNULEY tduleaggnasnesn

Angnndsdimidmevivim (Fly comb) iieviliduusiudile (Web) dsguit 3.5

5UN 3.5 windulefignasneenaingnnasiivtisieniviuny (Fly comb)

4. dlaunudulegnasnaanaininsesanadulondiszlsgasuuansniy
duasslunuiusy anesesasdulenalsnsaafinriinisisestunulilauiniinaiufeenis
A95U7N 3.6

Y

5UN 3.6 N1siSestouiuveIUNUEY
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5. WeasduduloSesdouiuuairzgnanfeslunuaigmuiverdng

Y

nszvIuNsEnAnuEEUlefIenuIIugs Aegun 3.7

5UN 3.7 winduleneudignszuiunisinfingiginsaiugs

3.3.2.3 nMsgnanuruEuly (Bonding)
Tun1s@neiasstlaiinisi@ennisindauwaULdUlgLUULTING
(Mechanical bonding) lagn13aanigtiusinuas (Hydroentanglement) iilaUszauuay

Enfnurudulelifinuudusidasiiodduszneurenaieding Aeguil 3.8

WNANTYUIUNTITALUNY

Wiliauuseduao ' WA UIUTIFUFY

iU -

wriudhe

A UrURNELY ) y
viagautaananaurudhy

5UN 3.8 nisgadnurudulouuulnalagnisanmetilsnues
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Fan1sdaaurudulelunsetiagldmaniiuseduas (High pressure
water jet) 31U 2 ¥ada NusRulIuAaziIRaminiu 20 U1s uazviegauieen (Water

separation) NL34QALAAEYOLIIAY ~ 0.15 U1S T1UU 5 113 1e1n1sdanigun

=% a 1

wsenuguiedafaududuleaiaualrvzdaudignszuiuniseuwiiuagyinnsiauidiwnu

(%
=]

Tnedisnnseall

1. wiwdulengnandeswiuaeniuinnnasesaiadule awgndudng

Y

wresdaRauNuEulAIU LS UE (Hydroentanglement machine) lngagtadaur1uaituin

(Pre wetting) @avziiviogauiaanagauarsvinliuduidulenuisldanudenuazasneniy

Y

I3 Yo ! Y 4' = Y i %) a v - Y] ) N
LL?NLL?QIﬁﬂULLNULaUSLEJLWE]L@iﬁ]ﬂWﬁ@ﬂJﬂ@uvﬂﬂUQﬂﬂTﬂuqLlﬁ\?@uqq GNEU'W 3.9

;J‘l.l‘ﬁ 3.9 yuth (Pre wetting)

2. MNTULHEUlU1YIIN158ARAA I8 AAUILTIIUENT VU
VUK UIAA (Nozzle) Wiy 0.2 faduwuns §9u3u 1021 § N1AITIVIAENIUTOITU
wduulemniu 17 wesdeunil laeviinisaaniuuukazauaiswesuiuidule Gaazilviegn

W1ganagauaN AIgUN 3.8 Uay 3.10
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5UM 3.10 "aniusadugs

3. devihnsdafausuduleaiaseuiosuda uwiudulessgndudily

a0 ULN0YININ1TUNTATIRaVAE 95 s aldyd way 110 BeALwaliea INUUILNARTY
W1 liine

wazdhudwny JaududuleNiunszuiun1dainnielinsiuaazgnisendi

(Nonwoven spunlace) ﬁﬂ'gﬂ‘ﬁl 3.11

JUN 3.11 dlivendannndiunsaiameiidnnuwsiues

a4



3.3.3 M3vusUTaRNTes

Hesandlinefivuzulaenisdafameuiusaiugaziiniuwdusdluusdas

Y

Auliiwiiupe AunruIuiun3esIns (Machine direction) 9eiANUEAATUANURDKIIRIES

d1UA1UNYI19ATEIINT (Cross-machine direction) 3gdAUTAFIULANUADUTIA A
mavyuesrlunsiestuvesitlive Wenszaearuudwsslividumaiannses

12 TRgn15ANUIRIAN I UNISIS 9T UYRIRN e uaun1seana kUl

Lo
eaNl
.
=b.
W

29AlUNNSIS 9Ty = 180 947"

uutUreI RN

36 avdn

JUN 3.12 nMsuyussatunsitestuvesinlive

[%

n13vusUiagnsesluaseilialaiiniseanuuunisdusulagivuaduiudy

9
(%

Wmtn wagesmlunissesturesiiline iWelinsuivautfvesiannsedlunsasiiegelag

wusnsugUiannsentu 8 nsdifinw fam1snen 3.3
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A15197 3.3 AAUATIUILTY YN waraernlunisisestuvesinline

L thmingnline s ssrnlunsidesty  dwnindline
MDY o IUIUTU o2y o,
(NFUNDAITINUANT) (WWHVUTUDE) (NFUNDAITINUANT)
A 30 10 0 300
B 30 20 0 600
C 60 5 0 300
D 60 10 0 600
E 30 10 18 300
F 30 20 9 600
G 60 5 36 300
H 60 10 18 600

#n1smiouiiedisdiildnelae dmuadiuautu dnidn wazesan
TunsFestuifiotuzuiduiannses laefisnmeded

1. dhilinenninsdalsldvuia 100 faduns x 100 fadwns amearly
frurailiannaunis (3.1) 1wy 180 a9 wsdne 5 du agldosenlunisdniifindufiasvinfy
36 DaFNFIgUT 3.13

2. anduiidaldnefidaniuesaindauiinisdaiendutannses
s?fqmﬁmL%ENLwiaz%gmmagumm%umﬁmmwﬁ 0 aqmﬂqﬂﬁi"fu

3. MAS o uAuNIEN N 30 NSUABAITINUNT WAL 60 NSUADAITINUNT
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)

5UN 3.13 mMsdindunegeu(n) asmlunisdafiiinduiiay 36 09A1(2) M3 lunsen

3.3.0 MIATUUBUNIATDILTT
a I S Mo o < S
nswseusyNIAvednstillavihnsimunvuineyniavesdsduinlagnis
d1a09nransa1uldli Bamboo charcoal powder usew ¥1laalan §11n (Bunton, BNK,
THAILAND) 117 N1330UiBUENaYNIAAINNIATEIL ASTM D 421-85 [20] uagvinisidentd
YUIAVBIAZUNTININUINTFIU ASTM E 11 [21] fa3Ud 3.14 Feldvinnsudadaednaiu

3 ASAIANYY AIRN519N 3.4

a7



] = <
M990 3.4 ﬂ’]iLG]SEJiJ’eJHﬂ’]ﬂ‘U’eNLL‘UQ

o . , YUNNVDIYD Gummsuaﬁmq
NN LUDIUDINTHATITOU P
prunss Qumpson)  Anule (luasew)
140 106
1 160-53
270 53
270 53
2 53-45
325 45
3 325 a5 <45

deldvinnisuuediegansdifinuniiednassvuineyninreaudinazinly

nagevantRlunisnsowwesiannsesdaldnniunisuenoynialaeiisnisnall

1. Ywaauliilianldtuunanvesyanzunseseu fagun 3.15

5UN 3.14 Yanzunsasou
2. vinnsseuauniiutuvesrsuldiniogduuurestunsunssunasdy
GNV

o
Y

3. 2 nUuINsAUNI Ul RN ATIUURZLNSIT D ULRAE T
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3.3.5 MinaaeuanURvaiannsed (Filter properties)
nsnaaevandivesiagnseduaailavims@nwiunsgiunazdinld lums

=

yaaouiannses Welimsuilefeiifinadeantfivestannsosdsiutslunisinuluiidde
ihwiindethefiuil arumu Suutu uaresrrlumsidesiuvesilive Taefiisvnaaoudsd
3.3.5.1 MINARBUNIHUFIWINEN
n1sgdnvagn1edugIuingrvesdildneladuiunisnaaeulagly
ndesganssaiuuuldueas (Optical microscope) %o Olympus 1 Cxd1 Afdsvene 40 i

A95UN 3.16 Lagdlsn1sneaaunail

U

(%
v a

1. pndunaaaulrlauuns 100 Tadwwms x 100 Jaduns
2. P ualanu1UsENUUUTUNAZD UNIP U UUBAL A YA
3. NUUEITUNAFBULI AT DAL VINNTSAIAAaee U ax

4. yinnsusuanuasBenauiiunndafianuazviinstuiingy

JUN 3.15 nMsganuaemsdagiuinelaglindeqanssaduuulduas
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3.3.5.2 adouthutindenheiiufiveadiline (Fabric weisht) [22]

nadsudIntnseniliunvesiannses liaun1snaaeuniy

a

1MSFIU ASTM D 6242 THieSestsRineaninuaziBoanadon 4 dunis §e OHAUS fagu
3.17 Tneisnsnnaoudsll

1. finduneasulilduunn 100 fadwns x 100 dadwns Ine3insen
ANBIANANTE 3.3.3

2. natlu ON waznsaoulvindegluanraunalnedunadisydiuih
TﬁWqumﬁagﬂmmaumﬂ‘lfuﬁgwmmaﬂlﬁtﬂuﬂ%’u

3. dhdunadeulnstaiminlagyinsiaAfiastuneaey

4. 9N AMEULAINATOINYINITAININAINGNTATL

1%
o Y

I o X A
YIMUNADNUIGNUN = UINRUN(NTU) X NUNRITIULNAT) (3.2)

5. IA@DUTIIUIU 10 FI1naRI08Nd

i 2 7

UM 3.16 naaeputvindenteiiunvenline
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3.3.5.3 NMSNAABUANMUIYBIRN LN (Fabric thickness) [23]

N1INAFBUAIINNUITARANTDY LAALTIUNITNAFBUAINNINTFIY ASTM
D 177796 IneldieSeanmaaaununun Dial thickness gage Bt REACOCK éﬁgﬂﬁ 3.18 lowil
FBnseaeUal

1. finduneasulilduuin 100 fadwns x 100 dadwns Ine3insdn
ANBIANIANTE 3.3.3

2. thiuneaeusvhmsindnaamulasengnduduuuduudaitu
VAEBULATDY

3. ntuvdesgnduaiudiinisinafiasdunaaou (@wnsain
ilaineiveasuivindevihefufiuyinnsnaaeudile)

4. NAFDULEIINUIU 10 G1MBFI9819

5UN 3.17 egouAuvunvesiilaing

3.3.5.4 MINARBUNTNUABLTINUNES (Bursting strength)
N1SNAABUNITNUABLIINUNLAVRIIANNTBY MANTun1TNAdaUAIY
U955 ASTM D 3787-2016; Ball burst teat 91914190390 SGS (Thailand) Limited 71

ANSNAEBU IABLISNISNRERUAIL
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v

1. pedunaaaulilavuis 125 Taduns x 125 Jaduns 1ne3sn1sin
ANUBIAIINTD 3.3.3

a

2. fin1sUfuaniigtunndevedistos 4 42lus figuwgd
21 +1 perwaLToa LazATUETS 65 £2 Wedidud RH

3. MntnhduneaeudLAsedlas B fuwviusUTunaae Uiy

4. ¥ansnadeusienILE) 12 Sseuni

5. NAEBUTIUIU 5 1919630814

3.3.5.5 NMsnAdauaNURNITNTDY
MINAgaUaNUANIINTDY [24]
1. faguneaeulildunin 100 Jadwns x 100 Tadwns Ine3nn5en
ANUBIFIRINTD 3.3.3 watu1ebIuuNSTANUIRNN

a

2. vimsuSuannedunageungungil 103 -105 a9 LYaLTYE
Duan 1 4alus
o & L v X . Y o )
3. hPunageunslmdululoganinudu (Desiccator) WAINTH9AY
umilinasnantuiudunaaeulilulognaiuiiu (Desiccator) neufiagldvinsmagey
o a < H Y a aa
4. yimswsenansazatgaunIAvedlagmingy 250 dadhns naw

useauladlel 1 n3u ndsaniulduvisuiaaulmdiu fsgun 3.19

(n) )

N a < o < < o H
JUN 3.18 LH3UNDUYNIATDILTI(N) NITVIDUNIAUDILTI(V) BUNNAVDILTIVINENUN
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5. 4B UNA@UNWI U ANINNUUNTIWAILATRINITIMETaTaY

< < 1 v [ A
BUNIAVBILUINUUTUVINFDUBYINYT @QE‘U‘VI 3.20

JUN 3.19 N3098UNIATBIT

6. Wansasasanarliiiduneasuuslunivuziiukazyinnsauli

a

wiafigaumnd 103 ~105 asrnwaided iunaiegisles 6 alua anuuidilundiiauly

Y

¥
=

lanaA1uY (Desiccator) Wadvinn1staumtinautiIninaeasil Aegun 3.21 uag 3.22

e

V/a Y\

-
5UN 3.20 Fannsemaninn1snaaes
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JUN 3.21 Tannsedlulaganinuiu
7. UM NUDITUNAFBUMNAINITNIBIAUDDNAILUINUNVBITUNAFBU

Aewinsnsesnzldumiinveseyniaveandduiinndsegundunagey
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Abstract

This research purposes to study in the filtration properties of non-woven fabric formed from
100% cotton using the Spunlace method. The comparisons were made for the non-woven fabric’s
weight, number of layers, angels of layering, and the different particle sizes of filtration.

In this study, the weights of non-woven fabric were defined at 30 and 60 g/m2, the fibers
were formed by the dry-laid method using the carding machine and the fiber sheets were bonded by
employing mechanical bonding process using spraying high-pressure water at the pressure of 20
bars. The numbers of layers of non-woven fabric and the relevant angles were defined as follows: 5
layers with the angle increase of 36 degrees, 10 layers with the angle increase of 18 degrees, and 20
layers with the angle increase of 9 degrees, respectively. The physical property analysis and filtration
property test using the particle sizes of 106.00-53.00 microns, 53.00-45.00 microns, and the particle
size below 45.00 microns was also conducted.

It was found from the study in 100 % cotton non-woven fabric that the non-woven fabric
structure consisted of independent fiber layers. The non-woven fabric with the weight of 30 g/m2, 20
layers, and the angle increase of 9 degrees yielded the maximal filtration efficiency (0.9160 grams or
91.60% ) and it tended to be used as the water filtration material for the particle sizes ranging in
106.00 - 53.00 microns. In this regard, the different non-woven fabric forming yielded the different
non-woven fabric structures as well. The density of non-woven fabric with the weight of 60 g/m2 was
greater than the non-woven fabric with the weight of 30 g/m2 and the number of layers and angle of

layering yield effect on the physical properties.

Keyword : Non-woven fabric, Spunlace, filtration

E-mail address : disspong_en@hotmail.com
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4273008

Test Report No. 4571295 Date : April 15, 2020 Page 1 of 4

Client : MR. DISSPONG PAOKLIN
67 MOO 13, KAEM ON,
CHOM BUNG, RATCHABURI 70150 THAILAND

The following sample(s) was/were submitted and identified by/on behalf of the client as:

Sample Description : Eight samples of non-woven fabric, 100% cotton in White colour.
(A) 30 GSM, 10 Layer, No Angle
(B) 30 GSM, 20 Layer, No Angle
(C) 60 GSM, 5 Layer, No Angle
(D) 60 GSM, 10 Layer, No Angle
(E) 30 GSM, 10 Layer, Rising Angle 18
(F) 30 GSM, 20 Layer, Rising Angle 9
(G) 60 GSM, 5 Layer, Rising Angle 36
(H) 60 GSM, 10 Layer, Rising Angle 18
The following sample (s) was/were identified by SGS as:
Test Performed : Selected test(s) as requested by applicant.
Sample Receiving Date : April 11, 2020
Test performing period : April 11, 2020 - April 15, 2020
SGS Order No. 1 1946844
SGS Sample No. 1 4743849
Test Result(s) : For the further details, please refer to the following page(s).

Signed for and on behalf of
SGS (Thailand) Limited

L5~

Mali Jattawong
Softlines Testing Manager

"Any holder of this document is advised that should client or third party information be provided as reference with respect to the goods or sample, SGS
may, atts discretion, include such information on its certificate or report. However, SGS makes no guarantee on the accuracy of the reference
information and assumes no responsibility for any damages and losses arising from use of such information.”

“This document Is Issued by the Company subject to lts General Conditions of Service printed overleaf, avallable on request or accessible at http://www. d- aspx and, for
electronic format documents, subject to Terms and Conditions for Electronic Documents at hitp://www.sgs. d- Do

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company's findings
at the time of its intervention only and within the limits of Client's instructions, if any. The Company’s sole responsibility is to its Cllent and this document does not exonerate parties to a ransaction from
exercising all their rights and under the This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration,
forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.”

Unless otherwise stated the results shown In this test report refer only to the sample(s) tested and such sample(s) are retalned for 30 days only.

SGS (Thailand) Limited | Laboratory Services 41/23 Soi Rama Il 59 Rama IIl Road Chongnonsee Yannawa Bangkok 10120
t +66 (0)2 683 0541 294 74 85-90 f +66 (0)2 294 74 84 683 07 58 www.sgs.com

[ Member of the SGS Group

! Member of the SGS Group
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4273008

SGS

Test Report No. 4571295 Date : April 15, 2020 Page 2 of 4
TEST RESULT(S)

Bursting Strength
(ASTM D3787-2016 ; Ball burst test)

(A) (B) ©) (D)
Specimen no.1 (N) 358.5 1,181.0 368.0 979.0
Specimen no.2 (N) 320.5 983.5 365.5 932.0
Specimen no.3 (N) 373.0 1,159.5 331.0 1,062.5
Specimen no.4 (N) 333.0 1,162.0 350.5 1,020.5
Specimen no.5 (N) 316.0 967.0 320.5 1,048.5
Average (N) 340.0 1,090.5 347.0 1,008.5

(E) (F) (@) (H)
Specimen no.1 (N) 373.5 870.0 337.5 926.5
Specimen no.2 (N) 354.0 923.0 362.0 872.0
Specimen no.3 (N) 324.0 904.5 334.0 932.5
Specimen no.4 (N) 360.0 911.5 337.5 888.5
Specimen no.5 (N) 361.5 828.0 323.0 889.5
Average (N) 354.5 887.5 339.0 901.5

"Any holder of this document is advised that should client or third party information be provided as reference with respect to the goods or sample, SGS
may, atits discretion, include such information on its certificate or report. However, SGS makes no guarantee on the accuracy of the reference

information and assumes no responsibility for any damages and losses arising from use of such information.”

“This document Is Issued by the Company subJect to lts General Conditlons of Service printed overleaf, avallable on request or accessible at http:/www. d- aspx and, for
electronic format documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs. d- -Doc

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company's findings
at the time of its intervention only and within the limits of Client's instructions, if any. The Company’s sole responsibility is to its Cllent and this document does not exonerate parties to a ransaction from
exercising all their rights and under the This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration,
forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.”

Unless otherwise stated the results shown In this test report refer only to the sample(s) tested and such sample(s) are retalned for 30 days only.

SGS (Thailand) Limited | Laboratory Services 41/23 Soi Rama Il 59 Rama IIl Road Chongnonsee Yannawa Bangkok 10120
t +66 (0)2 683 05 41 294 74 85-90 f +66 (0)2 294 74 84 683 07 58 www.sgs.com

[ Member of the SGS Group
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Test Report No. 4571295

Date : April 15, 2020 Page 3 of 4

SAMPLE/ATTACHMENT PICTURE

4273008

s oo WA o
)?. (((((((@1
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"Any holder of this document is advised that should client or third party information be provided as reference with respect to the goods or sample, SGS
may, at its discretion, include such information on its certificate or report. However, SGS makes no guarantee on the accuracy of the reference

information and assumes no responsibility for any damages and losses arising from use of such information."
“This documom Is Issued by the Commy subject to Its Gomnl &:ndmom of Service printed overleal, avallable on nquut or accessible at

at documents, subject to Terms and
Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company's findings
at ﬂl.lm'ulﬂﬁlllhrvmllonanlyﬂmlvdmln ”ullmhlalclhm‘l Instructions, if any. The Company’s sole responsibility Is to fts Client and this document does not exonerate parties to a transaction from
exercising all their This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration,
forgery or ion of the or is unlawiul y the fullest extent of the law.”

Unless otherwise stated the results shown In this test report refer only to the sample(:

d- aspx and, for

retalned for 30 days only.

SGS (Thailand) Limited | Laboratory Services 41/23 Soi Rama Il 59 Rama Ill Road Chongnonsee Yannawa Bangkok 10120
t +66 (0)2 683 05 41 294 74 85-90 f +66 (0)2 294 74 84 683 07 58 www.sgs.com

I Member of the SGS Group
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SGS

Test Report No. 4571295 Date : April 15, 2020 Page 4 of 4
SAMPLE/ATTACHMENT PICTURE

4743849

(E) (F) (G) (H)

End of Report

"Any holder of this document is advised that should client or third party information be provided as reference with respect to the goods or sample, SGS
may, atits discretion, include such information on its certificate or report. However, SGS makes no guarantee on the accuracy of the reference

information and assumes no responsibility for any damages and losses arising from use of such information.”
“This document Is Issued by the Company subject to its General Conditions of Service printed overleaf, avallable on request or accessible at hitp:/www.
electronic format documents, subject to Terms and Conditions for Electronic Documents at hitp://Www.sgs. d- Do

d- aspx and, for

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company's findings
at the time of its intervention only and within the limits of Client's instructions, if any. The Company’s sole responsibility is to its Cllent and this document does not exonerate parties to a ransaction from
exercising all their rights and under the This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration,
forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.”

Unless otherwise stated the results shown In this test report refer only to the sample(s) tested and such sample(s) are retalned for 30 days only.

SGS (Thailand) Limited | Laboratory Services 41/23 Soi Rama Il 59 Rama Ill Road Chongnonsee Yannawa Bangkok 10120
t +66 (0)2 683 0541 294 74 85-90 f +66 (0)2 294 74 84 683 07 58 www.sgs.com

[ Member of the SGS Group
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