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Study on Distribution of Dioxin/furan in Ambient Air

(Case study : Bangkok and Bangkok Metropolitan Region)
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Abstract

The objective of the Study on distribution of Dioxin/furan in ambient air (Case study :
Bangkok and Bangkok Metropolitan Region) is assess the situation and composition of Dioxin-furan
and dioxin like PCBS in ambient air from various area which their area has difference source of
pollution. In case of Bangkok area is traffic jam, Pathumthani province is agricultural and industrial
area, Samutprakharn province is mainly industrial area. The concentration of total Dioxin-furan and
dioxin like PCBS were detected at Samutprakharn, Pathumthani and Bangkok are 0.08-0.55 pg-
TEQ/mB, 0.023-0.0560 pg—I—TEQ/m3 and 0.027-0.075 pg—TEQ/m3, respectively. This study is use for
assessment the situation of dioxin furan and dioxin like PCBs in ambient air those areas under

standard regulation for ambient air of Canada, which is less than or equal to 0.1 pg—TEQ/mB.

keywords: dioxin, furans, dioxin like PCBs, ambient air, Bangkok, Bangkok Metropolitan Region,
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Bmafusegwimunespuvestsamaddu 1) Tasn1sgaorniadsduriunszany
N304 (Quartz Fiber Filter) §n15ifia sampling spike waglndgSimulnyg (PUF) feiadaafiolfi
fhetnaemaniln High Volume Air Sampler 8%e Sibata u HV1000R WWumsiiusioiiles 24 Falus

2. ymsAezisheg1sennalag s soxhlet extraction e toluene 24 Halus lnsrouadn
Foudin cleanup spike aslushegnadhe ndmnturutureumstdnansedudie multitayer silica
gel chromatography column Wag activated carbon column #nlUanUuSunnsaay rotary
evaporator Wag malulasiau i syringe spike

3. 3LA31 zﬁmaé’wm?aﬂLLﬁ”aImmImmﬁ\lmmau%mqa (Gas Chromatography High
Resolution Mass spectrometer) 1agld HRMS S1fe JEOL ?glu JMS-800D Wa3safiu GC G Agilent
U 7890A
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PCBs dioxins-furans-dioxin like (Cambridge Isotope Laboratories, Inc)
- Hexane , Toluene , Acetone , Nonane , Silica gel
(dioxin grade, Kanto co., Ltd)
- Na,SO, (anhydrous, J.T. Baker)
- Poly Urethane Foam (Sibata., Ltd)
- Quartz Fiber Filter (Kanto co., Ltd)
- Dispersed active carbon (Advantec.,Ltd)
- 309 High Volume Air Sampler (1000R, Shibata co.Ltd)
- whetGas Chromatography — High Resolution Mass Spectrometer (JEOL JMS- 800D)
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nsAmssiikaeandulumiagneinid ( ambient air)

1. TURDUMSENARIDE1Y AI835 soxhlet extraction
- 1)1 Polyurethane Foam (PUF) 2 fiauuay Quart fiber filter (QFF) annnisifiudaenalalu

extractor Nazannn8 soxhlet extraction
- Inject clean up spike aslustngag 1w 40 micro litter lagld microsyringe

- ﬁ’ﬂéﬁﬁﬂ@ﬂﬂiﬂj soxhlet extraction lngidu toluene 500 mlaslu extractor wag in1s
atadunan 18 $3lus
~anU3inmsene  rotary evaporator WwiEeUszinas 2 ml Lieviduneumsideds
Vuidouduq seld
2. {J’Sumaumi clean up
2.1 Multilayer silica gel column
- Elute column @ hexane 150 ml 14 flow rate 1 neafe 1 W19
- thansazanefiiunedutindilasuSinnsdaewdes rotary evaporator 1
wiaeUszana 0.5 ml ievituneusioly
2.2 Active Carbon Silica gel Column 35115 Cleanup ftunousl
-1d quartz wool aslulupeduil au1m 8 x 200 mm Td Na2s04 asluTuaedul
IiasUszanas 1 9.uld Dispersed Active Carbon Silica gel 1 NS wawfisl Na,SO,
~ldshegnsfildainmsand3annsvestumey multilayer silica gel column adly
&3 flask @28 hexane USmnauden $1wau 3 asa 79l 30 wnl uaz elute #e 40 ml hexane Tngld
JAnes s935uaNsazany fraction 1
fraction 2 Elute #m8 300 ml toluene waztininanU3innsieeses rotary
evaporator TuasUszanad 0.5-0.7 ml aneld tube Wy nonane 60 ul anuSunasmelulasiauli
wdoUszana 60 ul wdgneld vial Hiu syringe spike ogvay 20 ul waulidnfusewies vortex
Lardnd1A3es GCHRMS
3. Sﬁgumaumﬁmﬁzﬁﬁ’mm%ﬂ Gas Chromatography-High Resolution Mass
Spectrometer (GC/HRMS)
asfiatmuasinuuneunsisndaudiousenuds S1uau 2 ul agdadieies GC/HRMS
L‘ﬁaLU%‘EJULﬁ%J‘UVI'N@ﬂJﬂ’]WLLﬁ%U%N’]mIﬂEJW]ﬂﬁﬂ Gas Chromatography-High Resolution Mass
Spectrometer WWUU Double Focusing Magnetic Sector Imaﬁswamaamﬁqﬁ
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Gas chromatography condition (Agilent 7890A GC)

Inlet mode

Inlet Temp
Injection Volume
GC column
Oven

Splitless

300°C

1uL

BPX-DXN (60m, 0.25mm 1.D., KANTO CHEMICAL CO.,INC.)
130°C(1min)-15°C/min-180°C-3°C/min-300°C-10°C/min-320°C(hold)

Mass condition ( JEOL Ltd. JMS-800D )

Measurement mode
Resolution

lonization mode
lonization current
lonization voltage
Acceleration voltage
GC ITF temp
lonsource temp

Targe compound (m/z)

SIM ( Lock mass mode / PFK)

210000

Ek

300pA

38eV

10kV

280°C

280°C

TeCDDs 319.8965  321.8936 TeCDFs
PeCDDs 353.8576  355.8546 PeCDFs
HxCDDs 387.8186  389.8156 HxCDFs
HpCDDs 4237767  425.7737 HpCDFs
OoCDD 4577377  459.7348 OCDF
'3C,,-TeCDDs 331.9368  333.8936 3C,,-TeCDFs
'3C,,-PeCDDs 365.8978  367.8949 13C,,-PeCDFs
'3C,,-HxCDDs 390.8589  401.8559 13C,,-HxCDFs
3C,,-HpCDDs 435.8169" 437.8140 13C,,-HpCDFs
3C,,-OCDD ~ 469.7780° 471.7750 13C,,-OCDF
TeCBs 289.9224  291.9194

PeCBs 323.8834  325.8804

HxCBs 357.8444  359.8415

HpCBs 391.8054  393.8025

3C,,-TeCBs 301.9626  303.9597

3C,,-PeCBs 335.9237  337.9207

3C,,-HxCBs 369.8847  371.8817

3C,,-HpCBs 403.8457  405.8428

303.9016
339.8597
373.8207
407.7818
439.7457

315.9419
351.9000"
385.8610"
419.8220"
451.7860 "

305.8987
341.8568
375.8178
409.7788
441.7428

317.9389
353.8970
387.8580
421.8191
453.7830
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A399 5 W]iﬁﬂLLﬁﬂx‘i‘UiﬁLﬂVﬁJ@ﬂﬁWﬁiﬂﬁﬁﬁ'l‘u

Chlorinated Level PCDDs PCDFs
Homologue Congener Homologue Congener
Tetra-chlorinated | TeCDDs 2,3,7,8- TeCDFs 2,3,7,8-
1,3,6,8- 1,2,7,8-
1,3,7,9- 1,3,6,8-
1,2,8,9- 1,2,8,9-
Penta-chlorinated | PeCDDs 1,2,3,7,8- PeCDFs 1,2,3,7,8-
2,3,4.78-
Hexa-chlorinated HxCDDs 1,2,3,4,7,8- HxCDFs 1,2,3,47,8-
1,2,3,6,7,8- 1,2,3,6,7,8-
1,2,3,7,8,9- 1,2,3,7,8,9-
Hepta-chlorinated | HpCDDs 1,2,3,4,6,7,8- HpCDFs 1,2,3,4,6,7,8-
1,2,3,4,7,89-
Octa-chlorinated HpCDDs 1,2,34,6,7,8,- HpCDFs 1,2,3,4,6,7,8-
1,2,3,4,7,8,9-
M5197 6 wansUsEYYesnternal Standards
Homologue PCDD PCDF

Tetra-CDD/F

PC, - 1,2,3,6-TeCOD

PC,-1,3,6,8-TeCDD
PC.,-2,3,7,8-TeCDD

PCyp -1,2,3,6-TeCDF
PC,, -2,3,7,8-TeCDF
PCp-1,3,6,8-TeCDF
°C,,-1,2,7,8-TeCDF

Penta-CDD/F

PC,-1,2,3,7,8-PeCDD
PC,-1,2,3,8,7-PeCDD

PC-1,2,3,7,8-PeCDF
PC,,-2,3,8,7,8-PeCDF

Hexa-CDD/F

PCp-1,2,3,8,7,8-HXCDD
PCp-1,2,3,6,7,8-HXCDD
PC,-1,2,3,7,8,9-HXCDD

PCp-1,2,3,8,7,8-HXCDF
PCp-1,2,3,8,6,8-HXCDF
PCp-1,2,3,6,7,8-HXCDF
PCp-1,2,3,7,8,9-HXCDF
C,-2,3,8,6,7,8,-HXCDF

Hepta-CDD/F

C,,-1,2,3,4,6,7,8-HpCDD

C,,-1,2,3,4,6,7,8-HpCDF
C,,1,2,3,4,6,8,9-HpCDF
C,,1,2,3,4,7,8,9-HpCDF

Octa-CDD/F

13(: 127 1 ’2,374;6;7 ,8,9'OCDD

C,,1,2,3,4,6,7,8,9-0CDF
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#5197 7 wand Standard Reference Materials and Internal Standards of Coplanar PCBs

Homologue Standard Reference Material Internal Standard IUPAC No

Non-ortho PCBs

Tetra-CB 344’5 TeCB PC, -3,37,6,4-TeCB H#77

33’44’ TeCB PC, 3,44’ 5-TeCB #81
Penta-CB 33’44’ 5-PeCB “C,, -3,37,4,4’ 5-PeCB #126
Hexa-CB 33°4.4" 55 -HxCB P, 3,3 44"55 -HxCB #169

Mono-ortho PCBs

Penta-CB 233 4,4"-PeCB PC23,3 0,4 -PeCB #105
2344 5-PeCB 223,64’ 5-PeCB #114
23’44’ 5-PeCB PC,23",6,4" 5-PeCB #118
2344’ 5-PeCB 223,64’ 5-PeCB #123
Hexa-CB 23344’ 5-HxCB 2,233 ,4,4" 5-HxCB #156
2,33 445 -HxCB PC,,2,3,3",6,4",5"-HxCB #157
2,344’55 -HxCB 2,238,855 -HxCB #167
Hepta-CB 233",4,4",5,5-HpCB PC,,2,37,6,4"5,5"-HpCB #189
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nuNgAivFegusnaa TuiITeineimansuazmeluladiimududuaaadeine gludea
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el 1

gREnMnIIIUIY (057 pg-TEQ/m)  uazgauiivuinalsaiouinamidunivszivgiimsesann (043
pe-TEQ/m?)  Faqaiifieguinalndifesiuieugnamnssuunsdoruiu somaniegaiuiog
TafouAusion 015 peTEYm)  dwglnddrmmevnsninsd  wazqaiiimdesgaludmin
amsUsNsieuinumainasdimia (0,091 pe-TEQ/m’)  dweideutiaisainiaugaannssm
uiagegUInafinsITITuLly  kamslinTisegnaiuiidminyusiivinalsadsunien
PAUANEINALING asAMsUSIMTdimUameni a.anulan lsaSeunueadeingauiiinlnalaes
i wagduneanavquuiiiianiosan (0.078, 0.061uay 0.027 pg-TEQ/m’ Mmudfy) Liesney
YIRINUNASERANMNTTILALE IS WleSuiflsuiuussmaddudilsvihmsfnunig
Uuidouresanslinoanduanunasnaiusumaiomn 387 wis Tl A, 2000 Tngluormeuiina
Tn&iFssmenianadevesasiaeendu 025 pe-TE/m’ Tudiedwanuanadelaeendy 022 pe-
TEQ/m’ sLusumzﬁ@hashﬂﬁﬁqmﬁuﬁwm%muuﬁmLa'ﬁmaﬁmﬂmaaﬂ%u 044 pg-TEQ/m " du
Ussinaigesiiy Idvhnishanumsuuiiouresanslaventuluonaiudd e 1990-1999 wudnd
AdpsTing 2095 foTEQ/m " lulsswmeauléinmsAnumsuuidouvesansinoanduly
omassnailudiodiinsanasuiunuiiimlooendueglutae  001-0357  pg-TEQ/m’
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M13799 8 wansUSunaminuansiaeandu Wy Tuiuingammumues aumsusins wasuyusnil

(nasou)
YSunaufinu UsunaniisuiAssauuie
913 Ruiuiagn
(pg/m3) (pg-TEQ/m3)
sw.fgwwmmfﬁ 1.6 0.037
Lwﬂa;masﬁum’ 3.6 0.075
NPNNURIBAT  AUUA 4.6 0.049
8. 1T ATE 21 0.027
NINNTVBFINIUAN 1.7 0.037
’J’J.‘]_INSIA 16 0.548
[ P= - % 6 a 6
73006 UNIUTEREy 14 0.418
aamsﬂsmns
ARNANIIINIA 4.1 0.08
I7.UAWNILOT 5.1 0.142
ﬁ.m‘%ﬂuqmﬁﬂm
» 2.4 0.056
NAIWINNT
1. AWDIFAAN AN 1.6 0.044
ﬂ‘qu 511
aua.Mamza.g1alan 2.2 0.052
a.qumlﬁa 0.9 0.023
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(fanw)
. Suauneunesninu
Ysanamny ;
y X A o 1 UNY
I NUNAUAI0eNS
(Pg/m3) (Pg-TEQ/m3)
‘iW.ﬁ!Wﬂﬂx‘lﬂ‘iﬂi 0.96 0.025
LLUﬂaqmau‘%uﬂ§ 16 0.044
NTUNNNRINAT  AUULAY 0.85 0.026
. LTATE 0.81 0.023
NINNTVUFINIIUAN 1.3 0.035
’n.mag 4.4 0.14
-9 ~ o 6 a 6
332963 UNIU 6By 1.4 0.041
aag‘ﬂsﬂ‘s'm'ri
ANAINANIIINIG 1.0 0.022
5. UAWNILAT 0.81 0.025
ssm‘%wq@uﬁﬂm
o 0.85 0.026
WNAWINT
9. AWAILRANN AN 0.56 0.014
ﬂnumu
aue.MNgMza.81alan 14 0.037
a.m@mgmlﬁ's 1.0 0.030
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