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Assessment of the possible health risks of risks of exposure to BTEX group copier
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Abstract
This study aims to investigate the BTEX levels emitted from photocopiers in the copy

center located under Faculty of Science’s classroom building. Samples were collected during
the regular class and the final exam periods. Levels of BTEX analyzed, together with air
ventilation data and health-related questionnaires, were used for health risk assessment which
could be used as a guideline for BTEX-exposure preventions at sources, pathways and
receptors. Results show that the levels of BTEX during the exam period were a little higher

than that of the regular class period. Moreover, toluene was found as the predominant

diemeunsdunseiinduannislieiesdeenarsdalugunsalansaumaniesldiuegaunsuargludingu

A1UNIINOFENSELIAGRN TadinInenay unIneaedaling email : kate0552@hotmail.com tue3d

fnsia 085 825 4214, A5.89NA3 Anensual



a

Ui 1 atui 4 lﬁauniﬂgﬂﬂu — dnen 2557 Veridian E-Journal Science and Technology Silpakorn University

compound with concentrations of 30.2 },lg/m3 and 2.8 ]ylg/m3 for the exam and the regular
class periods, respectively. Ventilation data indicate that air velocity inside the copy center,
which was between 16.26 and 16.44 m/min, was high enough to bring indoor air pollutants out
of the room. Results of health risk assessment illustrate that the estimated inhalation cancer
risks were 3.42x10° and 0.46x10° for the regular class and the exam periods, respectively. The
cancer risk levels are lower than the US EPA acceptable risk level of 1.0x10™. With respect to
non-cancer risk, levels of Hazard Index were found to be 0.02 and 0.003, respectively, all lower
than 1. In additions, results from questionnaires indicate that there was no association
between non-cancer risk assessment and health problems such as skin irritation, coughing,
sneezing, throat irritation, and headaches, because these health problems may be linked to

other environmental factors.
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anududy (llasniudegnuiaiiuns)

- Benzene Toluene Ethylbenzene m-Xylene p-Xylene o-Xylene
1 4.848 36.781 ND* 3.056 1.001 1.001
2 2.749 36.903 ND 5.076 1.005 1.375
3 3.813 40.142 ND 5.084 1.006 1.377
q 3.816 23.638 ND 3.074 2.067 1.007
5 0.955 1.008 ND 0.955 0.000 0.371
Laa“a 3.236 27.694 ND 3.449 1.016 1.026
S.D. 1.476 16.209 ND 1.720 0.731 0.411

* ND 1188949 Not detected
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o Benzene Toluene Ethylbenzene  m-Xylene p-Xylene o-Xylene
1 3.170 30.534 ND* 4.120 2.060 3.117
2 2.233 25.573 ND 4.355 2.178 2.178
3 3.353 35.653 ND 5.476 3.297 3.297
a4 2.118 28.491 ND 4.131 2.065 2.065
5 3.183 30.660 ND 5.198 2.069 3.130
Ay 2811 30.182 ND 4.656 2.334 2.757
S.D. 0.586 3.687 ND 0.637 0.541 0.586

* ND 118849 Not detected
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AouLSa 1159 12159 (CR) (Aus® ARLLSe (HQ)
duauau)
Benzene 3.24x10" 1.18x10" 330x10" 34.21 110.09x10"
3 q T
Toluene 27.69x10 - 28.26x10 - 5.65x10
3 4 -4
Xylene 5.49x10 - 5.60x10 - 56.04x10
Hazard 0.02
index(Hlgrey )

NUNBLUR)

11




a

Ui 1 atui 4 lﬁauniﬂgﬂﬂu — dnen 2557 Veridian E-Journal Science and Technology Silpakorn University

'
A
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Tuaeulataniansfinw (Ju/A) = (8 hau x 30 Tu/fiow) - 4 Tuw/A - (8 Wou x 2 Tw/dUnii x 4

FUavi/sieu) — 9 WA - 14 YA = 149 JuA
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Xylene 9.75x10” - 15.36x10" - 153.55x10"
Hazard 0.003
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Menud FuA) =3
9 /A + 14 WA = 23 TuA

mamiﬂszLﬁummL?awiaqsumwmﬂﬂﬂ'ﬁlé’%’ué’uﬁamiﬂdu BTEX Tudaensisounisaou
Uninazyienisaau wudn ndnauludwaeenans SlemadulsauziSeannislasududauuduls
Aouthetiey ewndmeanudsssenisneuzdarindu 34.21 ua 4.59 ausiedudueay AudIRu

LwimﬂmaéhswmmﬁmLﬁuLﬁ'mﬁ’uqmmwmﬂﬂwsﬁ’]awu"[,u%']udwLﬁmms WU Wnud
o MssEABABIeitzUE lean Uandswy Tnsennmsmaniidueinisiinainnnslesududaans
nay BTEX dandulsiaenndoatunanisussidiuaudssioguamdraiy Sonadululdfiennismand
Lildfanwmmanannmslasududaansngy BTEX lnense dnduinneslseenty
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4.5 nswSeuigunansinuiunsadnyves Lee et al. (2006)

INHANTTANYT WU SuaetenalsiregsiinisUanddesingdululsuiuasan
deiSsuiisuivansiinduiinsfinu deaenndesiunisinuives Lee et al. (2006) Ingldna
msfnwidululusumadiontu daunanisussifiuanandesieguaindidnuilog Lee et al. (2006)
szl Humeenansiinnsuanddesansngu BTEX Tusziufinelvifnuzifauazlsndus defiildsu
duia Feliaenndesfunanisdnuluaded esnszduansngu BTEX fidanudesainiaiosding
wonanslunsdifinuves Lee et al. (2006) fUimaigsnirmamsinuiluasiiun
a3uia

iwiesdglonarsifugunsaltissuasaumanfiuszdnsam wagdadaiu
uwnasiuiasafivenniaiieg nelusias lnslawizansngy BTEX MUanUdesesnuiainnszuiums
runFouLiovasuayangnandinliRauiuUun Iz InsnansgnusoguamaInmslasuduTaans
nausananu agviliAne msssaeiiesunailasududa anuinunfreszuutszain wenani
wududsaduansneusisa naannsfinwszavatsngy BTEX lududnaienansdiagne wud n1sile
rusnisanetenansiugiinisaeudatgnianisdne dinnsuandaeeansngu BTEX luseduaindinis
Jaliusnislutianisdeunisaewund Wesmninfnwawlvgdesdneienaisiiesuwdeudlunis
aouUangniansfine uenaini femuin fn1sdanudesingduluseduiigsiignamnansianuadils
vhnsfney dmsunissruisernameluiiudieienaisiidng daldainnisasaiadiainuiaay
wui1 arwisiasluudazgameluudeienaisreutnansd Taefidannweiazdiglunisssuieans
uaitusine eendnieuaniula

nansUszLiumdsssoguamainnisldsududaasngy BTEX  woamiinguy
meludumeenansiaegn aunsnaguldin ndneuluduieenarsi 2 au Tlemaulsausie
Ifdoudntioy Faarnnadimarudaiiuresmnaunds lidenadefunaiissyfinisianiains
w97 oedululéfiennmamendu fauvmnanmslasudutassuaiivedndu drunnudssdensll
rouziisvaamtinauety finuaonadesiunadiaferfugunmiiszydiisseinis aduldendou
whitu fesmnluuas u wihnumeazdfiinuludumeenasiitesszoznalivn Saduldlsi
01n5il faummunanmsldsudiiaansuafvdaduldiduieaty

dmsuuumislumsasuansgnusoguamannisldfududaansngy BTEX  tu
annsansevhldtamsandiunasiuda wu denldniinfinsifidarsngy BTEX ilussusznaudesiian
Tnelutlaqtu ufindivharnthifudavies fediansnau BTEX Wussddseneutiosunn (lolan, 2552)

A o (%

dumsaanansznudagdu I nmsmuvinindestuasiailuvus Ui vionanidosnis
isududadunauu viemugeilevazdsudevinfiu

nuansAnwitsiy fanudululddeudrseiniiazauguiedslubesues
ngAnssunvhaureswinmuluiudieenas esnnginssunisvhauveusasyanatu fannu

unneinsiueanty vauenalinstesiudiesainnistasuduiauaansluseninaufifau lurusiung
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