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Abstract

Air passive sampler (APS) or air diffusive sampler is a portable unit used for monitoring the level of
air pollutants such as SO, and NO,. The essential component of APS is an adsorption membrane
(conventionally made from nylon, teflon or cellulose) containing deposited active agent that reacts
with a specific pollutant. This research aims to prepare sheet of nanofibers with controlled size and
morphology via electrospinning process and to use the nanofiber membrane as an improved
adsorption membrane in APSs. The polymer used in this study was Nylon-6 (MW~10,000 Dalton)
dissolved in formic acid. The electrospinning process was performed at room temperature using
home-built equipment. Nanofibers size and morphology were studied as a function of solution
concentration (15 - 35 % by weight), applied voltage (10 - 20 kV) and a distance from the syringe
tip to a grounded target, D (5 - 15 cm). Electrospun nylon nanofibers with the size of 50-60 nm
were obtained from the solution (20 % by weight) at 20 kV and the distance of 20 cm. The obtained
non-woven nanofibers membrane was spun onto cellulose filtering paper. The APSs containing
nanofiber membrane were used to collect NO, in ambient air. It was found that the APSs containing
nanofibers could collect NO, at the faster rate than those with standard cellulose filtering membrane.
The APSs that yiclded the best adsorption were those with membrane containing nanofiber
electrospun for 45 minutes and the solution of active agents containing 0.176 NaOH and 0.416 M
Nal (80 % of the concentration used for the standard cellulose membrane) and the sampling period

of 120 hours.

Keywords :  Electrospinning / Nanofibers / Air Passive Sampler
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2.3.4.4 @ulunilugilvaain (Helical fibers)
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2.4 dug1INE (Morphology)
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N v F4 ) ¥
gndIhiiadr Tasmaanumadnd Idihiadnzneldinadadatuuundulomuirude

Kenawy asame [9] 1dwS sundule {(Poly(ethylene-co-vinyl alcohol) : EVOH) Taoly

nszuaumsiludulods Indhade nuimnaduihuguinarlagmasveudulelinsznan
= YR @ 4 ) 2 ‘o Y g

0.2 pm 19 8.0 pm wazvIMTURIUgUIna Tasmasve udulousgiunNuTUIUYD

msaza vazamnsniudulelldszgadlFlumadimwnmanisunnd1a

B« oo o—— e
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Casper Wazame [14] 1awns suidule Polystyrene (PS) TaoldnszurumsihudulodoIdihada
Vg a o 4{ = 3/ £ Ay
LLa‘&’;Mlﬂﬂﬂ}nﬁmﬂ'li‘nﬂﬂ'ﬁlﬂﬂﬂ"lﬁﬂ’J‘Uﬁ]ﬂJWUN’J‘U'R)Qlﬁualﬂ PS IﬂﬂﬂZﬁﬂB”INﬁﬂJ@\‘lﬂ’J'lﬂJ‘]iuuaz
nminTuanahiinadeuirveuduly A1umaiin Optical microscopy (OM), Field emission
scanning electron microscopy (FESEM), Atomoc force microscopy (AFM) uaig Gel permeation

chromatography (GPC) m1nmsanymuIanuduluvssoimeniosnd 25 % dulveclinuih

' ¥ [ ]
a A a &

siFoy naziloanuduluussomennnd 30 % dulesslinufanligngunadiu duiwile
anuruluussomamuiusyi ldinnugngu idumuguinaiweosgngu uazmMsnsznuda
YOIFWTURLIY uazdawuNgalinnudundu msazavszihminTuanagliu esen
kY A ' Y a - @ =] d 9 1 -~

Wulehligwguegunuy FealidnuusMitlounuadimsuantiosluzilsuasuuie naslins
N3210VUIAVBIFWIUDLIN AU Polydispersity (PDI) 3z lilinadovuiauazmsnszay
4 4 dy (=] [] T - 9 [} o 9/ 3/

voagnsu uazileswudnnuiulilinadeg s msoduiuguinatsveadulo nazainms 1%
:’ Y 1 s Y 9/ 9 a ' U as

Gpc wnihminTumaganounazuainszuiumsihudulodroldihada wodneunaznds

nszuumshudulodre Tihada lidmsviawais lswedwesvo PS

Xinhua Zong Uazame [19] A5 0 TUIN Amorphous [Poly (D,L-lactic acid) : PDLA] uag
. . . . v Y y Y a 0 W

Semi-crystalline [Poly (L-lactic acid) : PLLA] swunszuiumsiluduloaseIvdada dmsy

o [~ @ = 4 o a o T

Uszgad Imdludaadinimmanisunnd 1diinsdnyiwisiimeshiinaneiduloin SEM
v oA ¥ 9 a 4?’ 9 g o = d? 9/ [] 4 = lé’

nuduiloanududunuguse laiduloimtosnnunaziduiugudnaiaivus vy
d. ' a/ dy o Y 9 1 4 =l lé‘ [} [Y) o =

uazilonnuardnd liihgeiuin Ifiduriuguinastivuangfusuiu nagmsidunie

°

Tandounan1sd (NaCI) vziilumsiin)szy i lddulolvinaduiugudnmehiivuiadna
o a s 4 0o q Y ¥ - T ¢ = 2
nazdas1N1s luavesmsazmewedwes gadu sz idulolivinaduiugudnansilngiau
nszvumstudulodaodhada awvinl¥ PLLA Widlundn 3 Tg uaz Tm anas Taedinsizd
910 DSC uag X-ray Wodnenaslumuusy szannsadantasslalu 3 41109 mmnzdumsdaa

- 3
LHDNITIAUI

Chidchanok Mit-uppatharn azame [20] 1oia5ouduly Polyamide-6 (PA-6) Taul¥nszuiums
Tudruledaoivithada uaz 187y wavesdaguine fefnuauauiavealszianveaniy
aradndIWihAliusarsazare Taserneniluanudrednd Iddainuan nieau Tauld
Scanning electron microscopy (SEM) wuazi1lviiannuuanaevesdugiuingiuazyuia
vouduly TaomindluanuasdndWihsdaay duleiinaa iz ddnvuzdhudunnunasi

vinalngindnnuaednd IWihriauin saldavasdwdunay
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Baumgarten [21] Janantdulonodozn3 Ta'lu'lnsd (Polyacrylonitrile) Arunszuiumsihudule
muldfhadadl Taoldlamianesun'lud (Dimethyl formamide) (Hufitazanonedies uas
ladnuwavosiledoaien Mlidevinaduiugudnais uazanuonveudunidey laoilede
O Yy v a ¢ 4 o Y
mani ldun anududuvesmsazanowedwes myasuudasanmussomavaziimsilu
¥y o = < = ’ as o =
idule dasinisIvavesasazatonediwesuazdSuiavesnnuaeadng Id arnmsine
' a ¢ e o ~ Ao YY) A A A
nunmsiadulenfivaannniznuimsazarsiinnududu 7.5 we% nielinnunia
YDIN15a2A1Y 1.7 WOUY (Poise)  DLATTNIDIANWTUTIY 20 wt.% H3plia11uniiaves
Al 1 A
M3azaw 215 woud uaswuInaNududuveImTazain 17.5 wt% uaz 20 wt.% Fuilu

LY et A 2 o q Yo o ) ' g
ﬂ’J"IilL“ll1111uili)\iﬁ”liﬁﬁ’,ﬁ”lﬂﬂuﬂ'ﬂllﬁuﬂqx‘li]\Wlﬂﬂﬂ')‘ﬂ"lﬁxﬁ”lﬂ‘izm{lﬂE)ﬂi]”lﬂlﬁuclﬂvluﬁlly‘imilﬂ

'
a2

o Yy a o o ° y Y ¥ 1 o g/ d' a Y 4
mliidulunadaiuauzdimsihudule vueveudurugudnarsveudulonnia lAmuiy

¥
=

@ 3 4 a g g ' L4 v
aafwilonnunilavesmisazmunodmes ety vunaduriugudnatveudulos: Ingdu

Hongliang Jiang uaganie [22] Anyimsesousnusudomaiianisiludulodronihada
v 1 9 E
wuduangunsummsaihuiludulelddieazaislurit DMSOAIN 11azDMSO/DMF 11114013
¥ 9
naasudlu 3 aeufie asud 1 wSsuduloninendunsuazatorimyudl iduluaz ity (Bead)
) ¥
HooRnnudutu 0.75 gml Ko ¥ulil vagdimsnaulysAutuandunsuldlaoase e
Bovine serum albumin (BSA) (4182 Lysozyme Lﬁ'u%ﬁ‘lﬁ'ﬂzfmuml%'uw'mﬁuﬁﬂanaﬂm
A a Yo = a v P
diosnnidlumsiiudlszyIifuaisazais aeui 2 wSouduloninandunsuazatoly
S A& Y ! = VIR Y v a
DMSO/DMF 1z DMSOAI1 %1 DMSO Apau1nni1 40% deeziluilwduleld uazwSounou
TS U5£Y319 Hydrophilic il Hydrophobic A9 1NN WPLGA 114 DMSO/DMF 92#1
IWauimiginaveudulodyy uazaoud 3 wsoumdulommeasaa-anaunsy uazisou Tog
11U Photo-crosslink 1% DMPA 1% ifluda3isual§soimanas Weniljasumanmsganiila

Totan (UV) funan 2 5u wudussusudanegilsiannni 1 @ou

Ramakrishna tagauy [23] Tanaaduly Poly(L-lactid-co-caprolactone) (P(LLA-CL)) (70/30
wt%) aronszuaums thuduledrolddranail Taold Dichloromethane (DCM),  N,n-
dimethylformamide (DMF) uag 1W3au (Pyridine) 1ataziidnsnaiuveansHaunuana1nus

wngiveunza Nuduussnma fudhazanowsdiues nagtinfnudugninn 1dun

Fled]

Furhuguinasveudulovazdnsuimilounu (Uniform) veudulonuiwaveanisilines

—

ara a o = d oy @
Ao guantidvesaisazalonodiues(@NuTNIUYaInodwes  iminluana uay

q

mwmmiﬂ“lumsLﬁuﬁamma“lﬂﬁwmﬁqﬁ”nazaw) HATEN1IZYBINITHAR (ﬂ’J”IiJﬂ'”N

And WA uazdSunsvesdas imstlow) vesnszurumsndaiinadeduguine Feeaunso
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ayd 1@ lunnugiiveanszusunisudadule (Process map) TavazWuIIWavEIUAMTAVD

3
s~ o &

a [ = @ = v

msazaoweamesiluwislimes Atanudivgylunmsaivguiugiuinenananiizves

a = ) <3 Y 3 v . a 9/ y
ATHAA LAZNMIANHINIITADT T 1IFUTIHUADZNYNAN1IE (Condition) Moz ¥ um3ilu
dulofie 19 HM-PLLAF s unso ¥ nududundiigalduazidendiazaeiiiainisi
4 &£ ] Y a 1 a 3 a o -
Thige Favzdamaliiianuvunnivveulszgge dniumisazaawedwesszawsata
o1mTenseenllldge uazezly DoM dludvirazarondn TaoszidnInsau (Pyridine) 1o
wiua1m s 19 Tasdasdiuves DCM/pyridine (2080 wt.%) Fevinlvmsazatvvesned
% ¢ Y ¥ e A Ao q Yy ¥ Ao o a oA > ) oy
wesauysol uazanududuidingeanhlf 1didulonTidnuuz Mviloudu (Uniform) Tm

V@ ] o [ 1 as

AU 1 we% waztduriuguinalanieludunifiu 0.21 mm, 1aauaisdndlid 10 kv,
gilnsais035u1duly (Grounded plate collector) 9¥BYNITHLHIINIMAVIIN 10 cm nay
a 4 A o ' w q ° ] ]
asazaone s 9z lisnsin1stlowdn 1Umifu 0.1 mmv/he. uduiiorilides TEM szwui

annsomaadulo PLLA filvunaduriugudnasiiivinadauinie 9 nm 1dlszaunaduse

Park uazamz [24] lednuaneiimunzaylumswaaduluinTu Tavsznamduloluaou 6
nnszuaumsudulode vihade uazluasu 6 i Tudames oz 14dulou Tuniduriu
o o v a o @ 3 ~ 3
AUINAIT 80-200 nm uagiinsmadszdnsnmlumsnseuazanuduianasdndunil
= ] a FV ) 3 at Y 1
Y9IN1TNTBI VINAISANEINUIULD TUaoU 6 DaNududu 15 wt.% duloozivuiamduriu
¢ = ' a o A A4 A Y ¥ YRR
guinatunae 80 nm  uAvnfialaeuinuie uaziloiRunUTUIUTI 24 we duRIY
o 3 ¥ = ' 4 d 2 a A4 A ' YRR
quinmsvouduluvzaAve q nu1de 200 nm uavz Litidadamaiiu wozilosvuzvialumsilud
v lfidulosuusas uazilszansnmlumsnseswesluaou 6 wludames tauninu

99.993 % ANIINsTAIENTBIN VIR |1

Ryu uazame [251 landaiduloluasu 6 (Nylon 6) arunszuaumsiluduloniv v adail
Tag1¥nsanosiin (Formic acid) Hudviazarowedwed uaz1dfanudurddugiuine

¥

(Morphology), Y4184 (Pore size), AUTA (Surface area) uazgauaruiave s Wi ld
(Gas transport) LIAZ91ANANIINAABIN Ia 0 WL IHAYRIALIT U UVBINB AT (ANLHTTR
voswodwe?) sxlinareiduiuguinmseuduluedamn waziins Aoy imAueznudwa
youduruguinatwoudulooziinodouunuesy, Brunauer-emmett-teller (BET) Auiian,

ey Yy o ] 9
uazauauiavesns udarulavesluasu 6

b
in3oalng dalsziaSyqe (6] uaz Murad uazame [26] Taon3oalng 1S suounsiu

P v . A qu v o
N5990107 3 ¥1A 152NDUA0 Teflon Filtrate 4az Cellulose 1Woldnsrniaunalulasoula



38

~ -] A

oon laduazufadamodlaoonlad oS suioutoyaiil@funiealofueinawsia Active
sampler It l¥nanfudie61a 3 ﬂm.gﬂunm 3 130U HAMIANUNYTIHUNT 890 IMANA 3 iR
STy W lufemadortusudeyaiinsnia'ld Tavmavduius (Correlation coefficient) i
18041519 0.82-0.85 FuilolSoufivufu Ferm-type §9 G.P.Ayer Y3donTHmadiaiilums
asviaufaulason laoon laduazuiadamoslnoon lad Famar14 0.85 uaasiigunsali
¥nas g lndRosiu uazilonSoufoutlszAnsamueariunset 3 ¥iia d2633msna
a57 (ANOVA method) #3zdunnuidesiu 95 % wuiusunsess 3 ¥iia Tdaniuddny
(Significant) 1pAIRBIAU 8211 Murad  uazamz 1dimsAneldauglnsalifuermauyy
wigdnlunishiasizimanududuvesdaloleu  Tasdiudinseeninmaly
Polytetrafluorethylene (PTEE) daumisazmufilfgadulnezeglugvesiulas Tasldnszany

nspuwag lad



d' 4' A d axy
UNN 3 IATO3UD Q‘].Iﬂim HazIEN1INAaal

A oA d
3.1 !ﬂﬁﬂ@uﬂ!mg'égﬂﬂﬁﬂ!

311 1AS0ea (nation 2 §umile) 1 PT 3000 USEM wames $iia

3.1.2 1A% (Nedion 4 ANmMi) Saratorius analytic U35 lsueudndln Tals Tudu
313 ATewd

3.1.4 195090 UMIMAN VSHN VELP Sciencetifica $190

3.1.5  pszuondauudl (Glass syringe) ¥R 5 1adans

3.1.6  WURAU (Syringe) (W3 21

317 qunselsesdudulonyui

3.17.1 HHUDZATANYUIA 12 X 12 [HUANAT MU 0.3 IFUALINAT

3.1.7.2 UHUBEQIIisNIIA 10 X 10 1UAILAS

318 gunselsesiudulonumyy

3.1.8.1 wiuezgliflondina e 26.5 1WUALAT LazIFUHIUFUENA1 13.5 uANY
319 nszuvlede

3.1.10 ginsalauguensinis Inavesmsazale

3.L11 ineasuiiadng i uis ags 25,000 vDC High Voltages)

3.1.12 n’é’mqamsﬁﬁ&ﬁnmammudmﬂsm (Scanning Electron Microscope : SEM)?)?%
Hitachi 3 S-3400N

3.1.13 §AIUAUUITEINIA UFHN Sanplatec 3110

3.1.14 gawatadnriaduden vuia 7.5 X 15 (5UAIAT

3.1.15 neaiioanlnTasiin 22 (Spectronic 22™) wanTAoN3HN Labomed $1i0
3.1.16 w3ossandTudin

3.1.17 N32A18NTI Whatman 1093 1 viiadur1ugudna1e 25 fiodwns

3.1.18 urunsesoimasiamiaouliviiaidudiugudnata 25 Tadwas uazvuinag |
TuTnswas

3.1.19 AzunseadauuiaduA uguanat 25.00 Tadwas vu1 0.005 Hadwas



=y
3.2 M3y

3.2.1
322
3.23
324
3.2.5
3.2.6
3.2.7
3.2.8
329
3.2.10

Tuaeou 6 1n3a AR UTHM e Ivues e @)

AsANDS1in (HCOOH) 1N5A AR U5EM Ajax Fine Chem $11i@

¥il51991n 100U (De-ionized water : DI)

Tx@ou'laasonlas (NaOH) 1N5A AR USHN Lab-Scan 9180

Tmdou'lalo'lag (NaD 1n3a LAB UTHN Asia Pacific Specialty Chemicals Na
Im?]tmhlu"lﬂiﬁf(NaNOz) 1039 AR USHN Asia Pacific Specialty Chemicals 1109
(UNUDA (CH,OH) INTA AR UTHN Ajax Fine Chem §1fiR

nsagavhiian (C,H,NO,S) 159 AR UIHN Asia Pacific Specialty Chemicals 9119
niaeanp3n (H,PO,) IN5A AR 158N Ajax Fine Chem $11@

3 & a d an o o a o
Pu-ni-uuniaoniau lawiiu la'lelasaaslsd (CH,CLN,) 1n5a AR USH"

Panreaz 9116

3.2.11

o a & a o s 2 o o
mm"luimﬁm ﬂ’ﬂlﬂjifﬁ’lﬁ 99.995% UTHNUNIDNHUDT (ﬂi‘:’,mﬁ"h’lﬁl) 109

40
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3.3 35mInaaea

3.3.1 MsAsaNaIsazaa I uaou 6

3.3.1.1 mamsaxmsazaeluaou 6 AdNTM 15 wt.%

Faluaou 6 w1 15 nfu laluwaagilsuyauia 250 iaddas  wazi@uasazarensadesin
a aa Y o v = o J =) ' dy

100.00 Hadaas udnillilufinnusisew 50 seuaeui sundiasazatvazazaoiiwile

ReINU

3.3.1.2 Msmseumsazaiwuaoy 6 A ITHIY 20 wt.%

F3'luaou 6 w1 20 nfu ldluvaagsuvuina 250 Taddns vazdumisazatonsanesin
a Ao Y o v = 4 ¥ ~ v .;

100.00 Hiadans udnirllilunanusisen 50 seudouIn sunasazaivazazaroiiuile

Renu

3.3.1.3 mamseumsazaneluaou 6 Andudv 25 we.%

Faluaou 6 w125 n$u Tdluwvragilsuyvuia 250 Haddas waziAuaisazaronsanesin
a aa Y o y d‘ =1 1 =% T dy

100.00 fiadaas udnilliluiinnudisew 50 seudewd sundimsazarwszazaoiiuile

= Y
1RyINY

33.1.4 maessamsazangluaen 6 AIENTM 30 wt.%

Faluaou 6 1130 n5u ldluvaaglauyuuia 250 faddns vazi@umisazarensavlesin
a an Y o y = - 1 =1 J d’,

100.00 Haddns ndnirliluiinusasen so seudeund sunimsazarwszazmediuile

eI

3.3.1.5 MSIAsauaIsazae 1MaoH 6 A NMTNTY 35 wt.%

c:/ a [] ] = aa a da

¥ luasu 6 1 35 nsu ldluvragdsuyyuia 250 iaddas naziAnaisazatonsanesiin
a asn o v - < 1 v -1

100.00 fiadans udnilddufinnus 5o 50 spuReUIR IUATIEITAaTAI Az a0

~ o/
RYINU
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3.3.2 masasdulanaames laaldnszurumstuduledelwvhagn

a a v a v
3.3.2.1 mamanneimnzanlumasududaduleluoou 6
° [ ‘' ] @ o v [
MMIAS suANUTUTY 15 wt.% ud2U5uanNua1adng 10 kv uazls kv uazszoer195enNg
<1 Y] @ 4 §
amoidinveanaussymssugunisisesiudule s cm uaz 10 em emeanzmanzaulu

m3sududaduloluaou 6 14

3.3.2.2 msAnnmannziminzanlumsesouunusu lagfnywavetfedoni q Alinade

ar =) v 1 d a b4
aUFIUINN uazmummumuﬂmmmﬂﬂmanwmmﬂu‘lunau 6

9/ 9/
1) Havesn N TNTHvBamsazainuaeu 6
Mmsalasuanududuvesasazaioiiu 15 wt.%, 20 wt.%, 25 wt.%, 30 wt.% Laz 35 wt.%
0o o [ 1 <] v o [y 3/ <]
iy Tasiiszozvinsssnnaladvvesiasaus syansdugilnssisessudulodlu 10 em

wazanuaednd Ild iy 15 kv

2) wavaannumasing i nly

° o [ o @ o [ [ I~

Mnsldeudnd iy 10, 15 waz 20 kv awdwy Taeiszesvesznnalatoduves
a 4 v 9/ & o =t Y 3

vasaussgasfiuguassisesiuidulodiu 10 om uazensavaewedwesinnududu 20

wt.%

3) Nﬁ110»1538]3?1'145311'j]\iﬂﬁ]ﬂ!{lu‘"ﬂﬂﬁﬂﬂﬂﬂiiQﬂ]iﬁﬂq‘ﬂﬂiﬂiiﬂﬂ%}U!gT'ﬂU
° A ' ' o o Y
ﬂ1ﬂ1ﬁlﬂﬁﬂu5&’ﬂzﬁ1\ﬁ&’ﬁ?1\1ﬁaﬂﬂﬂiﬁﬂﬁ]iﬂﬂQﬂﬂimiﬂﬂiUlﬁuiﬂlﬂu 5, 10 Uz 15 cm

0o w PR ] @ <] a
audwy Teonanuaadnd vy 20 kv tazasazaswedwos tAIIS LT 20 wt.%

[ o d 1 S
3323 Anndugndnsmazvinaduriugudnaslasadevoudulaluaou 6 vesguau
w 1A a a Y v a_a ' v ) ¢
fegnimignnnnszviumsthudulodreIdthadananiizeis q drendesganssa

ANATOUUUVADINIIA (Scanning electron microscope : SEM)
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o ° [y <
3.3.3 mamsandatad miugUnsauiuaimaAuvuwWIaG W

3.3.3.1 manseaginisiiudedlaalfnszmunsealm g

1. ¥ASZABATO: Whatman 1087 | vinarduruguinma 25 fadans S1adaoth DI 2 ada Tag
¥aufunszamnsesnisludninesung so Tadans #ldh DI egite 2 Tnined mudid

2. 8adsmea 1 a%e Tasdunszeunseandalufinnesildummeanmu

3. hinszaEnsesfimanuazaaudinsaslunanaradn idanhoaldtugaiuquussmma
moldanzussomaluTasiousunszaiunseuisaiin

4. funszawnsesiindud B lugmmadnaiaduienunzdaldaiin

3332 mam3angUnssiiuied 1 ifiddeluaeu 6 Aiinszmunseuiluihigu
wionTauitisudeafufu 3.33.1 udldiduleluaou 6 Alnszanseuiiudrmiquuny

ATEAIYANTDIN 1)

3333 msm‘%numi GZﬂ]ﬂﬂﬂ%ﬂ‘ﬁgi’)ﬁﬁazﬂ]ﬂquﬂi$ﬂ1ﬂﬂiﬂi (Coating solution)

[

:.;; ~A o =% 4 a an q'.; =1 d
Falwmdoulaasonled 0.44 n5y luiinnosvuia 25 Naddas uazdila@oulololag 3.95
= 3 3/ ¥

¥
@ ~ a a ° o [ =
NI ﬁllFUﬂLﬂ’ﬂ‘;‘Uu1ﬂ 25 uaaaas azarendeul DI Laﬂuﬂmmwﬁuaﬂummﬂﬂiwmiua:

UsuilSinasdrsmueasudadainlsuas

3.3.3.4 iimsiamsazaregadulul3mnas 50 Tulasdas adlduuiugaduvesginsaifiu
VIR, a ¢ VoA oy o al. v e
deae Juusnaguanasvesnszmunsaatamsadulaluasuniinszaunsa ailudam

o

3.3.3.5 ¥ilddas SEM ifaguinauazmsnssaasiivesmsazmagady (1ne) LuRugady

3.3.4 MIMSANHUNLIAVVNAUAZN TNTZDLAIVDINEN IAeniIMSANEIA I

y

mmsnldeuutannududusesmsazageaduitlFiaas liuwduleluseu 6 Hlinsyany
‘ﬂ o J Vet ¥ oy Ao A o =3 - ¥
nsouiludiiigu Taeldtianududundrauneguuiauazmsnssnediveananinae Taely

(At SEM



44

Qs a d a d
3.3.5 matpudeenanazins s alSamna lulasiaulason laa

»
= o

3.3.5.1 mamssumsazawimlined easeulninng asanmnismanes)

aQ

=

o o aa o a & ada = s o
Fansadariian 2.00 n§u uazdu-vils-uuniadnnau lawiu la'lslasaaclsa 0.05 niu
Tuiininesvina 25 Taaaas azmwdoni DIdEmiss aniudnlansareaesn 2.00 Tadans

¥
adlurradalSuasvuin 250 faaaas udr1sulSnasdrmii DI sudsvadailsuas

o] =) d v v A A
33.52 maassumsazanlmaoulelelasdivuvy 0.05xx M iWeiims199919a15aza18
AU
o‘z ar a aa : I~ a
Fala@eouleTolas 0.1975 nsu Tudintnesvuia 25 Haddas azawdo1i DI 1EnTesndllsy

1S1asae1i1 DI TuvratadlSinasvuna 250 Taddas sudsvaialSuns

d
3.3.5.3 mamsaunsazaennasgiulaieylasn 0.0250 M
3 a ¢ o a s a aa v 2 4 Y 1w
waladonlulasy 0.1725 nfu Tuiinnesuuia 25 liadaas azarwdaei DI @ndooudllsy

S1esa1681i1 DI TuvratadSnasvuia 100 Taddas sudsvaiailSuias

33.54 mamsaumsazmenasgdaionlulnsi 50 uM (Working standard)
Tulaarsazarsainde 3.3.5.3 US11as 0.20 Haddes asluvadalSuiasvuna 100 Tadans

udlsuilsnasdrsmsazais sdoulolo Tad 91ndo 3.3.5.2 aunsdaialsung

v o (Y- %) d o d
3.3.5.5 mamsmmrugaduimsufumemasalulasulasenloauazasvimuasn
> [
1 himsdaukugeadumude 3.3.3.1 uaz 3.3.3.2 indwbukugasui laiadsazaiogaduas
o o =1 a a a 4 { a o
Tl s lihlsgreuwad asuudaiumadiiuenmal lugmwaradnyiingudeniguugi 4°C

o s g d a v a o 4 o
2. dwradanveimaiiai o 13udq lddeaslugainudiedie

v oy I3 v \] d
3.3.5.6 myanauna ulasienlasenluannasimeadanazuuasn

a a a o Y ay :‘ a aa Y A
1. Alaganaa@nyiagudenudtlulaii DI 5.00 adaas aswuduls lussuniinszaunsos
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Preparation of Electrospun Nylon Membrane for Air Passive Samplers

Sirinrak Rungsonopas, Winai Somboon, Suppalak Angkaew*

Nanomatenals Research Laboratory, Department of Chemistry, Faculty of Science, King Mongkut's University of Technology
Thonburi, Bangkok, 10140 Thailand: * s_angkaew@yahoo.com

Abstract

Air passive sampler (APS) or air diffusive sampler is a portable unit used for monitoring the level of air
pollutants such as SO, and NO,. The essential component of APS is an adsorption membrane
(conventionally made from Nylon, Teflon or cellulose filtering membrane) containing deposited active
agent that reacts with a specific pollutant, to the degree accordingly to the pollutant concentration in
air. This research aims to prepare nanofibers sheet with controlled size and morphology to be used
as an improve adsorption membrane in APSs. Nylon-6 (MW ~10,000 Da) solutions (15 — 35 %wt) in
formic acid were prepared at room temperature. The electrospinning was performed at room
temperature using the home-built equipment (with the voltage from 10 to 20 kV and distance from
syringe tip to a grounded target (D, from 5-15 cm). Nanofibers size and morphology were studied as
a function of solution concentration, applied voiltage and the syringe tip-to-target distance.
Electrospun Nylon nanofibers with the size of 80 — 90 nm were easily obtained from 20 %wt solution
at 20 kV and the distance of 10-15 cm. The obtained non-woven nanofibers membrane supported on
filtering (cellulose) paper were used to study the deposition of reactive agent in APS.

1. INTRODUCTION

in recent years, air diffusive or air passive sampler (APS) have gained increasing attention because
they are simple, lightweight and cheap and can be operated without any power source. Each APS is
equipped with an adsorption membrane deposited with an active agent that can react with a specific
pollutant in air and changes into an inert substance to the degree according to the pollutant
concentration. Amount of the resulting inert substance is then analyzed quantitatively to obtain the
corresponding concentration of the pollutant. APSs have been widely used for monitoring the leve! of
air pollutants such as SO, NO; and ozone. One limitation for APS is due to its low pollutant
adsorption rate. It thus requires as long as 12 — 48 hours for collecting each APS sampler. Normal
APS use Nylon, Teflon or cellulose filtering as adsorption membranes. The filter paper contains non-
woven micro-size fibers whose surface is a deposition area for the active reagent. It is well known
that surface area determines the rate and extent of any heterogeneous surface process. Thus, it is
very advantageous if the adsorption membrane contains large surface area for the deposition of
active agent.

Electrospinning utilizes the action of high voltage potential to added large surface charge to polymer
solution. When the surface repulsion force surpasses surface tension of liquid, a polymer jet is
ejected from the surface of conical meniscus and nanofibers are formed. The electrospinning
technique can easily produce nano- or submicron-scale fibers (diameter range ~ 20 - 30 nm to
microns). Morphology and size of nanofibers can be tailored based on the various parameters such
as solution concentration, applied voltage, distance from syringes tip to a grounded target [4-7]. The
resulting electrospun nanofibers are useful in various applications include filters, membranes, would
dressing, tissue engineering scaffolds, sensors reinforcing fibers in composite material and catalysts
[10-13].

This research aims to prepare non-woven sheet or mat of nylon-6 nanofibers to be used as an
improve adsorption membrane in air passive sampler. It is believed that the enhanced surface area
due to very small fiber dimension will provide larger surface area of the deposited active agent.
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