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Expose of particulate matters (PMm) and volatile organic compounds

(VOCs) at passenger transport stations in Surat Thani Municipality
Lucksanatid Pingcarak' M.Sc., Ratchakorn Hongkul" M.Sc., Tassanapan Weschasat' Ph.D.

ABSTRACT

This study aimed to assess the exposure levels of particulate matter with a diameter of less than
10 microns (PMm) and volatile organic compounds (VOCs), and to compare the levels of PM10 and VOCs
at passenger transport stations in Surat Thani Municipality. Measurements were conducted at two
stations: the local minibus (Songthaew) station and the public van station. For each station, samples were
collected from three locations: the driver parking area, the ticket booth, and the passenger waiting area.
Descriptive statistics including percentage, mean, and standard deviation were used for data analysis.
Comparisons between PM10 and VOCs exposure levels at passenger transportation were made using the
t-test.

The results showed that the highest PM10 concentration was found at the ticket booth of the
minibus station (0.14 £ 0.04 mg/m®), and at the driver parking area of the public van station (1.65 + 0.61
mg/m°®). The highest VOC concentrations were observed at the driver parking areas of both stations, with
levels of 794.34 + 0.14 ug/m® at the minibus station and 798.84 + 0.05 ug/m® at the public van station,
indicating high exposure risk. Comparatively, PM10 concentrations at both the driver parking area and
ticket booth of the public van station were significantly higher than those at the minibus station (p = 0.000
and p = 0.021, respectively). When comparing the concentration of PM10 at the parking area and the ticket
selling point in the public van transportation, it was higher than the minibus station (p-value < 0.001 and
p-value = 0.021). VOC concentrations at the driver parking area were slightly higher than those at the
minibus station (p-value = 0.340). Therefore, it is recommended to provide training to staff about the
hazards of PM10 and VOCs, occupational diseases, preventive measures, and awareness of the dangers

associated with these exposures.

Keywords: Particulate matter less than 10 microns, Passenger transport stations, Volatile organic compounds
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wuaAynIaianIzay 0.05 lasdianmduazans
wwaliifin 10 luasew (PM, ) lusanilsnglasans
mmsngaﬂdwamﬁmaamm Tuameiduainn
130ma9 AAIDVBINTNNUTUID IFDHInRaILDD
ﬁ'uamﬁsn@’lmﬂmimmimzﬁﬂ’%mmmmLﬁuﬁu
Y9IRNIBUNIILABE (VOCs) lluandranuating
upaenesianizay 0.05 lagdSuimaany
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WuTuvadansdunidszinedny (VOCs) tuaanil
snglasmInssaeginiamimaaiunuinitas
LL@iu’%nmﬁ;@mméﬁ LLafzﬁﬁfﬁamaa;ﬁ@ﬂmi TuySm
sonfiansaauninuuinmamisnglasmImmame
SUSunaanudiuTusasansaunIgIzwednn (VOCs)
wand1Iiuafituaanahafiszau 0.05
lasdSunaanuiduduaesansdunIdssmodne
(VOCs) u‘%nmﬁ;mm@% lusonilansauniganin
amﬁsngﬂmmimmsmz uazUIu et uT
2948130 UNIHITNLIY (VOCs) ﬁfasamaa;ﬁmms
lusmfisnglasssmmsuginianifisnseiun,
(91979 3)
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@1319 3 WisuifisudSinmduszeasawaliin 10 luasau (PM, ) AUUSNMENTBUNITIEmedng

(vOCs) winmamfiuudglanans

anfisagasuay  anisnglasasaisisme
p-value
Mean S.D. Mean S.D.
PM
10
u‘%nmcgmamnmaawﬁmwwﬁmm 0.12 0.02 1.65 0.61 < 0.001*
IRlPLIS LMt 0.14 0.04 0.25 0.08 0.021*
fiisseasilasms 0.13 0.03 0.12 0.05 0.376
VOCs
u‘%nmcgmammaawﬁmwwﬁmn 794.34 0.14 798.84 0.05 0.340
U386 784.67 0.71 653.40 0.63 0.003*
ﬁﬁasamaa;ﬁ@ HENT 472.09 0.23 604.24 0.44 0.001*

*p-value < 0.05

ssduazandana
ﬂ'%mmmmrﬁm]’wuauQua:aawmﬂvlmﬁu 10
lunsan (PM_ ) qﬂqmaaﬁy’maaammﬁummsﬁ
nasuaNlEmManIunIuguNaie il
u‘%nmqmmé’fﬂuamﬁmamLLmﬁﬂ’%mmmm
dutuvesiuazoasumaliiiin 10 luason (PM, )
§98@ (0.14 £ 0.04 mg/m®) UATLITIAIAIBATOVBY
winnudusnluamisnglasasmmanedyinnm
anudntuveiduazasszwaliifin 10 luasau
(PM, ) §9§@ (1.65 + 0.61 mg/m’) dlasanusim
aglmnﬂétasnLLazﬁ;mammaawﬁfmmﬂ'mm \uaeou
YBIA2D1AT LLazu’%nmﬁwﬁfmmﬁmngﬂﬂUms
mraiuanvnaInatnanmuin mlkhanmaau
ﬁ'@wwﬁguafzaaau’%nmfuﬁaLﬁ@ms%'ué'uﬁaﬁguazaaa
aw1a litfin 10 luasanu (PM, ) wana il wodnysu
voawinnudusasasuntdiulng lisugdniol
Hosiuszuumadumela 3alusnnitstasafions
wrmbfifananisznudeszuunaduniala’le
soandaInumM AN lansninluluszaas (PM )
vinmamfaudsglasasdanianismlan wui
smfluuserlaosns WA 1 uae 2 Sen PM atflutng
82.72-280.90 ug/m® uaz 73.62-299.84 ug/m®

BRI 5‘1’%\1maﬁmmqmmnmeﬁuﬁﬁﬁms
IIINAWILUUURL SN B VI I AN 9T
M AIMIuNINIznsveIUSIN PM, 93nmeguan
LI FA281ANTUANAIIAY Iﬂm}ua:ammmm
wwsnazaneler Mﬂmiﬁaﬂmﬁmauﬁwaapjﬁuﬂ%
UINT UWIRBE FIDMNMITNAWIVBINIZUFAN
(Manaowan, Potakaw, Janruk, & Srithawirat, 2016)
LRZHOAARBINUNITANHINAYDINITHUNTNAN W
anadesruunaaunielanazanssnnindaa
luwiinautusalasassudsanmsuzludsnia
Feslnd wuih ﬂ%mmﬂumaaﬂwﬁawaﬁwmmﬂgd
USunmiln Pmehﬁ'u 132.14 130.23 waz 132.31
pg/m® ewanay uazdSunowesdu PM _wiiny
98.98 98.60 WAz 101.36 pg/m’ gua1au IA1w
FUNBTNUNaFNITaNWLaaUNG 311 10 AL Ua
NARUIINNWUBANAUNALLL Restrictive disease
WIN 12 A% muﬁagaﬁ%mwﬂua:aaﬂuma
VAR B AR IREVRII SRR Pmethu 19.93
Waz 20.11 pug/m’ Mwanay uaztSanawesdu PM_
WINND 9.38 WAz 9.35 pg/m’ MAURAL UANURUNLD
Aunasussnnwdaaiugaslugrsuafiwennieen
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U 4 au lasanaussaawdeadndidu
Restrictive disease 3M1%% 1 A% wazidu Small
airway disease 1% 1 A% LazIN Small airway
disease i1 Obstructive disease INUIU 2 A%
Tuﬁfﬁmufmﬂu;jguq%‘%uazﬁmﬁuﬁayﬁ’%ﬁaam
Wndw lusseRursauinannisdaniidns
s dusnNndn densiantndrsvinliinng
la5unafinaniaiossuduaznisanasiiain
(Panumasvivat, 2020)
MIaTMAUITI AN NT UV IRITBUNTE
Jznedny (VOCs) wWulin u‘%nmﬁg‘mamnmaa
winauduInluanifiingesund uwazaniiisng
lasaranmsadvSinmanudutuaasznsdunss
SEMEdY (VOCs) 8984 (794.34 % 0.14 pg/m® Uaz
798.84 * 0.05 pg/m’) feldinduszauanuies
FIAUN9I31% (Internal Quality Assuranceand the
European Standards: 1QA) Lﬁaamﬂu’%nmgmamn
@9NA17 ﬁmmms‘mmm‘%'awm?a%imamam
swintaglasansainaias 15-20 wifl ildans
dunIdrzivedney (VOCs) azauag’luu‘%nmfﬁu
FINTIWENNHTTTD. W wE LLaz;ﬁmmi
RNNIDTUFNHNRRNTDUNISI=R88 (VOCs) gjavlﬁ
wazwinausulwg himugdnsniesnuszuums
Wunnela enanasiusisreldifiausselalu
TN AEAARAINUNITANNANTZNUADFUNN
NNINGLAEIINT I WU éeqnmmmaﬁmmﬁ
léuri M, lusalassssmsoe LaaeAL 0.09
lulasnsudagnunaiiauay @a1lugas 0.05-0.20
lulasniudagninediuas) PM WwagiAY 0.15
lulasnsudagnunaiiuas @a1lugas 0.07-0.34
lulasnsudagnunariuas) co, lusnlasans 2R
Winnu 2,097 ppm (Adlut9 465-2,233 ppm)
co lusalagans wasiniu 11.47 ppm (Jenlugas
11.21-78.90 ppm) a5UsznaudunIdTzinedne
tszinn BTEX wusnilngdu \afuLiiy 0.03 ppm
g7loan WwauAL 0.01 ppm sTlanTalUnTu
ATIINLONUTNTU RN RIFI08197 0.016 ppm
ANA1AL (Chenglai, 2019) LazFaAARBINL
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MN3@NBN8Y Zongyan et al. (2023) WU LTBIWAS
YgInunInneyin iiiansUandsaas VOCs 3n
LB OLNBIRN T I TN T A8 A (Compressed natural
gas: CNG) dszut Jauas 54.0 YOI DIWAY
sauuialoaad 91 (Gasohol 91: E10) Ndw VOCs
ﬁé’m&mgaqmlﬂm%wmmuwmmﬁlﬁ%mwﬁa
CNG snwaemstassvadoinasliminlalon
294817U5znaudunIdszinadnalulaiduves
BrunInufile uazsanaaaInUNITANEINT
ﬂizLﬁumi%'ué'uﬁamﬂﬂg%‘uuazmmnmmﬁﬁ
ANMNFUANUTNUAIUEINITAIUNITHIIN UL B
wWinuluInlasmITIINa lWIanNTanHLnIUAT
WA mﬂ'ﬂgﬁuﬁaaﬂmmnﬁa"l,m%mnﬂuﬁ
Uszaneng g wasrnliiAemsUwdauluussenma
uazanRaz e sfisddhgienedis lasawz
NATITNAAUING UWTBIDUULAZAINNITRING
WU winaudusalasanssysaninisaanla
qﬂﬂiwfﬁaaﬁ'mzuumaLaumslanﬂﬂ?aﬁ'
Ujianuldadnigneas wanzay vildwinnu
Tusnlapassynanaziuduiamlngduldanss
(Lormphongs, 2020)
wWisuifiuSunmduazaasawaliiiv 10
luasan (PM, ) U3 000070 UININNUTLID
Lmzu‘%nmgwméh TusmfisnglassnImnoame
gaﬂdwamﬁsnaamm (p-value < 0.001 LLaz p-value
= 0.021) lurmzidoInuwySuiaanududusad
f39uNISszinedneg (VOCs) U3 MIAI0ATNVY
winowdusn lusonfinglasasmmineganh
gondisnaaIunanias (p-value = 0.340) 1iia9an
mm@;maagmamnﬁy’mmamﬁé’mdn Fun
ima@u'ml,l,azﬁmiami(mnm‘%"aayuﬁagwaa@Laaw
izijia;ﬁwms‘ﬁmn TaglanzInaasunfg
mqmﬂ%mumnmmﬁmﬂ’%mmmﬁm‘%ﬁiﬁ:mald”m
(VOCs) 3neae wananniwg@nssuaaswini
Fusaradninazidantindsatutouas iz
gpunniflasniuszuumadumela Soludnwitstlasy
i lWiAenansenuaaszuumatdumslasnnnin
ananansidulsanziseldluauina seandadny
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mu‘i%’mwﬁnm?aqnmuqmnwwium%wwﬁhmu
ﬁuiniﬂalmsﬂszﬁi’"]mwummamun;amw WU
Winuwdutalasa1dszannie Slanmaduis
RIDUNIIILRLINY LT% LUWE Methyl tertiary
butyl ether (MTBE) Ingau WU TETINTE U
PManed luanizmysrasfinwuin v ldwinem
FusndesFudEaITIHAHIINT W Husznauandw
mjuﬁwmﬂwszi’anw%’ué’uﬁamiﬁuw‘%ﬁszmadm
TaflstiAnsnanasgiu wonnit wiknowdusalasans
drzarmaiilemasuruiaaIUsznaudunIdszine
dfmmumaiwumaLaumwallﬁ]LLaz@@%uciwuﬁmﬁfa
mliAeensiineg Uradsee eduld anson
SOUNEY NUARA TzAafaImadumela winauHy
3o5iRe190071NSAIMITISALEY 81NN IN9TELL
FaUszann 1u Uhedsse esuaillsUsiu e
Luus‘iuﬁ?uﬁNa@iavlmng]ﬂLLazawaﬂawsLﬂuIsﬂuzL’%o
adaauile uanawnﬁﬁawudwc}luazaawmﬂvl,sj
w10 luasan (PM, ) wolduSnariosauu uas
Huazoosumialanndt 2.5 luasan (PM_ ) wu'ld
nnm I dwIe lal®uansasudninauiuTn
azé’uﬁaﬁguazaaamummﬁwmﬁlﬂm%ﬂmn
lasmauszamminuusssuen vilwiuazaasmeouan
e uluvesaisa luaaiwnisanasuesaas
ﬁﬂﬁwﬁfﬂmuﬂ'mmﬁuﬁmguazaaamﬁhﬁylﬂu
wuNN 1 lAiiansszaufeIn1aan
wsladuun lasuazaaszinalain 10 luasou
(PM, ) azansataanearnwdnlUfsszuumadn
wislagudsuaznaaululandsnarldiialen
Tuszuunadurislonazlsadeald doriuans
ATIATAFAWIOUAZYNIANNEZD1ATN O IFALEND
mn%ﬁmﬁlm"l,sjvlﬁmimuqﬂmtﬁiﬁlaaﬁué’umw
ﬁchuqﬂﬂa"ﬁﬁwﬁwmﬂamﬁmmuLﬁamzmw
3 3% wisenaldminnewdsuuuining 493
UszAnsnmlumansaaduled iuein (Chirdsanguan,
2017)
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v
LA LLIDS

ParanannslunisiinanisiIve luly

Ausznaunsaisinausulianu anudila
TANUNBNINUIUTD LasWININRIAA8INY
DUATILVDIEUHZDBIVUIALAN (PM, ) f130UN3E
288 (VOCs) lsnannmstsznauandnwninas
PUTD FINNIATNITTBINUURLANNATIAUND
AUATLINMITUFINHRRIIAING 1uﬂﬁju;§ﬂizﬂau

A A a v o o LA ' A
1IN NHLaNETUFUNERITLAANRLNIG DL
1 v A 33 = 1 z:l' ‘:!' v

atanasTaz 1 A39 TINDIRUIBIUNLAITDS
msﬁmﬁ@mqﬂmzﬁﬂaaﬁmzuummﬁumﬂa
lﬁﬁuwﬁmmaaiwgnﬁaammzauﬁ'ué’nwm:
msﬁﬁmumwé’n%mmnmzﬁmﬁ@msqﬂﬂmi
Hasnuszuumaauwiglaliinesne

[ Ao &

Patananwrlnn1sivuasina b

1.msﬁmiﬁﬂmﬂ‘%mms}uazaaommwﬁﬂﬂd’]
2.5 luasau (PM_) $20UmMIAaaIun1sasg
surnnwlaavaswiinawiusanng 1 adwies
A & A A )
Uz 1 o379 WUz tluauITn N Iwl aauadwnan
STITRR)

= A P . a A6
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FUREY LT LUUTU LLazIwaéu FINNINTANEN
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a A
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