UNANLD

sWalasgn1s: RSA5580006

%Btﬂi\‘lﬂ'ﬁ : Nam:‘nwaavl,aﬁnLLazﬁ”wwamiami@@eﬁ'umiuaﬁwﬁuw%ﬁ@muufm}m UI%
21017

A o ao Ao ¢ & a a & a v

PaWNIVE : .07, VTIWIAW DIAIIITUA  ATUSIAINTINATIRAYT ANRIINYIRYIURIRITANY

DLNA maneerat.o@msu.ac.th

sruzalAsans : 36 Leaw Aud 16 NINGIAN 2555 119 15 NINHIAN 2558

]
%

mﬁ?@@eﬁ'u LRZNNTANEEITY aﬁwmmﬂﬁi’a@;m glua1a1y i dunalndeuninade

o
(7

gﬂLLmes"l,muamauawmmmmaagmﬂﬂlummi TINTQATUENTUANBIUNUNIENTAVDS
FITNAN é’ﬂmmﬁa@;mms LAz ATUIAWLIAA AN 1 D1A1TLaY LT mm%ué’uw”wﬁl,a:miﬁag
a & ' = A o a & a o
vasFstmdaned199 luarne Famanrnifsuulasansmenismonwuazialuasiuiiagea
T L6 I1UID! sﬁﬁaﬁﬂmawfwamadmww%mmzﬁaaﬂﬂiﬂhmmﬂﬁﬁNa@iamigmﬁ‘uﬁwmiﬁuﬂ?ﬁ
>3 o = a ad a a 6 a a (t:i UV & 3 23 a
VBIIRAQATL A WORIWINAY WA WaR MNHanaalIa an3dwn3an I uaunuiouans it
1asUsTnavaag Iwgﬁ'u ATEARALILANAY LANLAK HlAGAK uazRuas V‘hmsﬂ@aaamsg@%ﬂu
WOINARALLAANNAT LIIRANVUA 25 AT NIZAUANMUTUTUNNT 0%, 50% Waz 90% I@ﬂmuqu
QANNANINARY 25 . UAZANNAK 1 LTI mmswﬁma%auwamam{ﬂ'ﬁ@@sﬁuLLazms
msw‘iflmﬂ@i”’gmmufﬁwaaaamgamaﬁi’mnavl,ﬂmig@%uﬁﬁ’mﬁwLLaﬂuLﬁa’S'a@; I@ﬂw"g@%ga
£% £ a a {ai [ = s ai ai 3 ada a [ Aa XK £%
ANMUTNTUENTBUNITNa IR sunUMMUaswwladly dredfiawudnaanasny  laald
= =Y Qg ] 1 =Y { 1 Qs 1 { 1)
TUSUNITULNALAL  WANNIANHIWLAN mauﬂi:awﬁmmmmmaamsauw%‘z‘fﬁmmaqmaﬁaglu
1 1) 1 0 4 =) =) =) .ﬁ v =)
mmﬂﬁmaglumo 10 - 10 I@umig}@mmmaquLaqamsauw’%ﬁﬁmvmmwaaLuﬁ U130
aSUN lAAIUULIIHALARLY AD LIINTTHIBLADIINIG LATHIINTZHINIA-LUF RI8R LatNy
¥ o o I | @ a af o Ao a a
ANMNTUFNANTINN 0%  11% 50% WAy 90% wmwauﬂs:ammi@wuﬁaa@;waastwﬁumad
a = (uq/' v Aa a A é £ =4 Qs % p.i % a n"‘
RIAuNIENInNaunIubladuid1ana GljdﬂaﬁElﬂmﬂ‘uLLu’]I%&lﬂﬁiLﬂﬂUuLLﬂada&lﬂizﬁYl‘ﬁﬂ’]i(ﬂ@
%’uﬁi’agwaﬁvhﬁaﬂaavliﬁ ﬁammdﬂmaqamaaﬁnmﬂmmﬁﬁ@@@@ﬁﬁmﬁwfa@mw‘”@mmﬂ
a = 1 [ Aa dla s 1 1 =3 =4 a A6 v d‘f [
Imaqamsaumﬂﬂ%g@mwmaa@ﬂmma LLa:mwa@]ammigmmaamiaumﬂLmﬂLuaiuaa@;
I J g e a {t:i 1 o o v o Aa o =3
Wwliendn uaﬂﬁnﬂuwmna@;waaLuaswmumiamaﬂummﬂlwaammumaﬂumzﬂwu

Q =Y Q€ -5 4 Q Q L= =Y
Wnan ﬁmauﬂimwﬁmi@mﬂ'ﬂQﬁua@aoﬁa 64% LﬁaLﬁﬂmumig}mwama@gwaamas’azm@

D

J
a

o o \ \ = a = a A
Gﬁ\ja\‘]L%‘aﬂuluaf]ﬂ’]ﬂ.ﬂ’]Uiu“aﬂﬂ’]\‘l’]u LD B»J‘uazaa\ﬂlu’]maﬂ LLNS a’]iauﬂ%f;}rﬂdizl’%ﬂ a’]%ﬂ@@]@ﬁ

D

[ 1

[ & a o =) a o a a A € a =S
N’J’]ﬁ@;‘ﬂ(ﬂﬁﬂﬂ LLa:mNasl%aﬂmmzwum’mqqumﬂsmm‘sg@muuawmmiaumﬂLﬂaﬁuvl,ﬂ WA

)=} =S

finmsfinmdsiagugwinelwdwasusinszeniiluanamdunidussluananwui1iag

NIFATNAILA mmzﬁgﬂﬁﬂﬁ anisn

AIWAN : WARLNAT: F1IDUNIEITLNE: msg@éﬁ'u; ANMUTURUNNT: NTINUITNVBINWEAD

11



Abstract

Project Code: RSA5580006

Project Title : The impacts of water vapor and gas mixture on the sorption of basic (alkaline)

organic pollutants onto indoor surfaces
Investigator : Assoc. Prof. Maneerat Ongwandee, Ph.D.

Faculty of Engineering, Mahasarakham University
Email : maneerat.o@msu.ac.th

Project Period : 36 months, From 16 July 2012 to 15 July 2015

Sorption of organic airborne pollutants onto indoor materials is considered to be an important
mechanism controlling a pattern of occupant exposure to pollutants. Many factors control indoor
sorption including properties of organic pollutants and materials as well as indoor environment e.g.
relative humidity and present of other airborne contaminants. These environmental factors can alter
physical and chemical properties of material surfaces. This study aimed to measure the effects of
relative humidity (RH) and surface soiling on the sorption of polymeric materials, i.e., polypropylene
and polyvinylchloride. Tested organic compounds were toluene, tetrachloroethylene, decane, nicotine
and phenol. Sorption experiments were conducted in a 25-liter stainless steel chamber at 0, 50 and
90% RH. All experiments were controlled at 25°C and 1 atm. Kinetic parameters of sorption and
desorption were determined by fitting measured time-dependent concentrations to the surface and
embedded sink model using a MATLAB® genetic algorithm toolbox. Results show that equilibrium
partition coefficients for the tested organic compounds ranged from 100 to 104. Adsorption of the
organic molecules to the polymeric surfaces can be explained by intermolecular interactions composed
of van der Waals and Lewis acid base components. Increasing RH from 0 to 50% and 90% decreased
the partition coefficients between the polypropylene and all tested organic compounds, except for
nicotine. A similar trend was also observed for the polyvinylchloride sorption. Adsorbed water
molecules on the surface may hinder the direct adsorption of the organic molecules to the bare
surface, which in turn, deters permeation of the adsorbed organic molecules into the polymeric
substrate. Regarding surface soiling, the tested polypropylene that has been exposed to an office
room air exhibited a decrease of the partition coefficient for toluene by 64%, comparing to the sorption
of the cleaned surface. Airborne contaminants in the room air e.g. particles or semi organic
compounds could change the sorption pattern of organic pollutants. Future studies are needed to
investigate morphological surfaces in terms of molecular interactions between organic sorbates and
bare and soiled surfaces.
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