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The contribution of PCDD/DFs in Ambient air by

Asian dust

Sung-Min Hwang

Graduate school of Earth Environmental Engineering,
Pukyong National University
Nam-gu Daeyeon-3dong 599-1, Busan, 608-737, Korea

Abstract

This study was carried out to investigate the wvariation and
distributive characteristics of Polychlorinated Dibenzo-p-dioxins and

Polychlorinated Dibenzofurans in the ambient air during Asian dust



period. The ambient air samples which were collected at Pukyong
national university (PKNU) in Busan from March 2006 to April 2006
have three types ; total suspended particles (TSP), fine particles which
the diameter is less than 10gm (PM10), and gaseous phases (PUF).
Total PCDD/Fs concentrations of particles and gaseous phase were
ranged 3.47-13.14 pg/rn3 and 0.56-2.23 pg/mg, respectively. In addition,
WHO-TEQ concentration of TSP were 0.04-0.16 WHO-TEQ pg/mg.
The contamination level of PCDDs/DFs in ambient air in Busan was
sligtly lower than datas of other domestic area and countries. The
PCDDs/DFs levels in the ambient air which were sampled from Asian
dust period showed higher values than non-Asian dust periods.
Asian dust changed profile patterns of PCDD/DFs. Firstly, It changed
concentration ratio of PCDD/DFs between gaseous phase and particle
phase and also caused variation of isomer ratio as follows. Levels of
PCDD were increased. On the other hand, level of PCDF were
decreased.
Secondly, It changed homologue patterns of PCDD/DFs TCDFs was the
largest contributor at the rate of 25-30% of total concentration of
PCDD/DFs homologue during non-Asian dust period. On the other
hand, OCDD having the rate of 20-50% was higher than TCDF's

keywords : TSP; PUF; PM10; Dioxins, profile pattern
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Table 1. Isomeric distribution of PCDDs and PCDFs(Rappe, 1978)

PCDDs PCDFs

No. Homologu Molecular Molecular No. of Molecular Molecular No. of

of Cl e Formula  weight Isomer Fomologue Formula  weight Isomer
1 MCDD  CpH/CO, 218 2 MCDF CpHCIO 202 4
2 DCDD  CioHeCLO2 252 10 DCDF C1oHeC1,O 236 16
3 TrCDD  CioH5ClO» 286 14 TrCDF  CipHsClsO 270 28
4 TeCDD  CipHiCLO» 320 20 TeCDF CioHyCLO 304 38
5 PeCDD  CipH3ClsO2 354 14 PeCDF CioHsCls0 338 28
6 HxCDD = CioHoClsOs 388 10 HxCDE  CioHxClsO 372 16
7 HpCDD CpHCI/O, 422 2 HpCDE  CpHCI,O 406 4
8 OCDD CClO, 456 1 OCDF CpClsO 440 1
MCDD - OCDD i5 MCDF - OCDF 135




Table 2. Physical and chemical properties of PCDDs an PCDFs

(Mackay et al., 1992)

Items

PCDDs PCDFs
Melting Point 89 - 322 184 - 258
Boiling Point 284 - 510 375 - 537

Vapor Pressure(Pa)
Solubility(mg/m”)
Log Kow
Half Life in Air
Half Life in Water(year)
Half Life in Soil(year)

Half Life in Sediment(year)

11x10™ - 0.017
74x10° - 417
43 - 82
2days - 3weeks
2days - 8months
2months - 6years

8months - 6years

5x10™ - 3.9x10*
1.16x10° - 145
54 - 8.0
1 - 3weeks
3weeks - 8months

8months - 6years

2 - byears
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1.3.1tH0] 259 dutA e =4

tho] Sale = 210%2] o] dA7F EAlate] L o g Aol whet 598kl o A}
o7t e Aow dHAL e velSl Folle 7P HAo] Ak oA EA
2,3,789 Aol 27t Brlg Aoz 2378-TCDDE FAO 2 dto] S 7
Eaol 7 e Ao ® wEA 9l
tho] SAIFOl o3 HA50RA Y AL tho] 519 o] A ko] ofy
gl BEEFo uehd 2 Aozt gl AR HaE o] gtk ol SAF FolA 7}
F =40 A 2378 TCDDEA tho]&4l& 13]9hE Folste] @77t FEe
50%7F AbEstE #, S thol Al 54549 LD50S Mc-Connell 5(1978)<]
A 5B AFAT 2 Schwetz 5(1973)8] 1724 E BY tho]§ale] &

d o] gAY BAME TEFH wet gAFAC] UEhe $E9 AolE A B

o]a 9t} 2,378-TCDDel 9gt ERES] A9+ WAL LD500] 0.6-2 ug
/kg AT, 02 Holal Qo HESY A= 22-45 pue/kg AT o2 YElU= Ao
2 gEAa kol gF A FEFo| we tol S HA gl Ao
g Holz AL & + 9

gk, tho] Sl ol g A el HA @S vlws|RW 2,37,8-TCDD®} 28-Di 3}
thol a1l -5 WhpR|AlEFo] 300,000 pg/kg AT o144 A& & 4 o] A
Thf o] A4 2po]E YEhf = Ao g & 4 ) Table 39 Kocibaol 23 2+ &

Fo] W& LD50S YERASIT
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Table 3. Animal species of PCDDs/DFs LD50.(Kociba et al)

Chlorodibenzo
L Guinea pig  Mouse Rat Monkey Hamster Rabbit Dog
dioxin
1157-505
2,3,7,8-Tetra 0.6-2 114-284 22-45 -70 1 115  >300,<3,000
Unsub >50,000  >1,000,000
2,3-Di >1,000,000
2,7-Di >2,000,000 >1,000,000
2,8-Di >300,000 847,000,000 >5,000,000
1,3,7-Tri >15,000,000 >5,000,000
2,3,7-Tri 29,444 >3,000 >1,000,000
1,2,3,4-Tetra >1,000,000
1,3,6,8-Tetra ~ >15,000,000 >2,987,000.>10,000,000
1,2,3,7,8-Penta 31 3378
1,2,4,7,8-Penta 1,125 >5,000
1,2,3,4,7,8-Hexa 72.5 825
1,2,3,6,7,8-Hexa 70-100 1250
1,2,3,7,8,9-Hexa 60-100 >1440
1,2,3,4,6,7,8-Hepta  >600
Octa >4,000,000
Chlorodibenzo
furan
2,8-Di >15,000,000 >15,000,000
2,4,8-Tri >15,000,000 >5,000,000
2,3,7,8-Tetra 5-10 >6,000 >1,000  >1,000
2,3,4,7,8-Penta <10
2,3,4,6,7,8-Hexa 120




1.32 o] A9 A&y #F TF

B

Dioxine 9Hd, A2, WgsAds 7Rl =Sdoy, dehdel  SlolA
IARC(International Agency for Reserch on Cancer)+= 1997\dol Abghe] 7-9-o
AoiA ekl tigke] 2378 A9 tho] Al ol AE A=A 1E 1 B
Skal flom, 23,78 olefe] RS 7R o] A A9-= L 3o skl A
o} o] 3k Axfoll uje} AlA HA7]HWorld Health Organization, WHO)+= 1990

W ol7re] AU 5% Tolurable daily Intake, TDI )< 10 pg-TEQ/kg/day
2 Aketg AR 1998 AAIRA7H= HEH o2 PCDDs9 PCDFs o] <]

Co-PCBs9] non-orth®} mono-orthE X3}s}4] 1-4 pg-TEQ/kg/day 2.2 A<t
stal ok o] 59 Tho| &4liFe 542 Abdol AAR wiAlSke] 2378 AAdd ¢
27F 289 2,378-TCDDe] =Alo] 7bd 78k Ao & A1 glon oA =
BATFE 12 3te W 2429 o] dAIEe] FAS Slely] flste] ARREE A
£ 54579 (Toxic equivalant factors, TEF)=A #|A|Ho] 54 AEE H7t
&taLl qlvk

Table 4°] I-TEQS} WHO-TEQ & “EhHATH
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Table 4. The TEF scheme for I-TEQ and WHO-TEQ

PCDD WHO-TEF  I-TEQ PCDF WHO-TEF I-TEQ
2,3,7,8-TetraCDD 1 1 2,3,7,8-TetraCDF 0.1 0.1
1,2,3,7,8-PentaCDD 1 0.5 1,2,3,7,8-PentaCDF 0.05 0.05
2,3,4,7,8-PentaCDF 0.5 0.5
1,2,3,4,7,8-HexaCDD 0.1 0.1 1,2,3,4,7,8-HexaCDF 0.1 0.1
1,2,3,6,7,8-HexaCDD 0.1 0.1 1,2,3,6,7,8-HexaCDF 0.1 0.1
1,2,3,7,8,9-HexaCDD 0.1 0.1 1,2,3,7,8,9-HexaCDF 0.1 0.1
2,3,4,6,7,8-HexaCDF 0.1 0.1

1,2,3/4,6,7,8-HeptaCDD 0.01 0.01 1,2,3,4,6,7,8-HeptaCDF 0.01 0.01

1,2,3,4,7,8,9-HeptaCDF 0.01 0.01

OctaCDD 0.0001 0.001 OctaCDF 0.0001 0.001
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sampler : °3} HV-Sampler)®] 91A% g S0 AAste] AA st A=
AF Aae AAe FHIAATAel AR ‘UEHIAZNEE SATH
(2002.5.)"¢ll whe} =8} A,

T 2870 Alme Ao ABRAFA ALY 20-24417F St F AFHEFLS
1000 m%/day oldoz AHegor, A2 field blank:= AE9} SUsHA 523
S

h7IA mAF ol AFE-3F HV -samplers 522 A5 Y8l felid-fo
A(quartz fiber filter : ©]3} QFF, Whatman International Ltd.)S AF&3}1
7t A EE-dlEEZ A (poly urethane foam plugs : ©]3} PUF)E
AHESFSITE o A= ARG Aol 600TC S5AIZF o a2 - 7Hdete] Beee Al F
ARSI o, PUFE oFAIE(JT. baker) 0.2 &8l 2712 14-18A1%F o) F

Foto] obE WAZE UA @ W A AZAR F AES9
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Figure 2. High volume air sampler and PM10 air sampler
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22 N894 AXEY # AAEH

7] A EE HV-samplerE Ab&ate] 2712 Ao s 5 o] 20-2447F 1000
m’/day oo = ANFHsY 545 (total suspended particle : TSP)S &
27 A (GFF) & AHEeF3aL, ti7] & 7k A2 PolyUrethan Foam(PUF)

g ol gl

FRARAL ARAA T 271004 U B FES AAT F 5 mg 7
Z40] Fsd ALS AHgdtol BAFE S4sA. PUF = 54 ¥ 4T g
of B3t Field blank Al5 A Al59} 5t WHoz St th
222. NEAAY L EFEE

Felfrol A & 2]

=g EFl(Toluene, J.T baker 99.99% )3 H<&H3
atal, oAX] A & HEALY] HL}E 9 oA 275 7HE - A= 0.5 cm
x 05 cm] BAZIYe] BYOR 39
PCDD/DFs®| &4 flaiA Han Al defled 54 S48(2002,5) 0 whet o

¥+=72 (EPA-1613LCS, Wellington Laboratories, Canada)& 1000 pg& 2

F EF9 (Ultra residue analysis, J.T.Baker) 300 mL&Z 16417} %3t}
FEH AR 40T FxollA 15T w5715 ol&std 10 mL7HA] 55331
t}. =% A5+ keeping solvent® n-Nonane (Pesticide residue analysis,
Fluka) 500uLS #7}eF & A4 2 purgedte] n-Hexane (Ultra residue analysis,

J.T.Baker) 2.2 &S]S #3519
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S d3E A EE oS A7 (multi silica-gel, 70-230 mesh, 54, Merck)
2 s ol &sto] Al FX=] 1 =M= 2% KOH d#7H2 1 g, 44%
4 g, 10% AgNOz Hej7H2 3 g= 44 =

70-230 mesh, MerckAh 7} &31¥ ZH& SHAA AEE AN HE &F
mu A5 33 AlE F 3 WA 80 3% CHoCly/n-Hexane 60 mLE&
L4712 F AA E 4 50% CHoCly/n-Hexane 100 mL2 & &3+

o] % 2nd fraction®lA] & H =945 W} IATY TF7|E w5 F A4
7S ARESEY] purgedtlo™ HF 30 nL2 FA3 & uid s JtAAEvE
a9/ A ZEAA(High resolution gas chromatography /mass spectrometer,
HRGC/HRMS) 2 #4153t (Ok et al, 1998).

DLPCBs® HAg #HAH2 Al F= A disEZ 2 ng (Wellington
Laboratories, Canada)< %18k %= A] the]&54l 319H-=(PCDD/DFs) 3 &Y s}
H A G A e 7A Zo 20k A (n-Hexane 120 mLZ §%)& 3l
Qo PCDD/DFs¥ 22 Hgo=z w53 A HXE AH FHE 20 uLe=z
#A5ke] HRGC/HRMS® #413819itt.

PAHs® A2l 4L A5 F5 F A2 Zdo=zw AA (10%
CH:Cly/n-Hexane 50 mL% §%)& s}3lor PCDD/DFs¥} & o &5
I A pugeE AAH HF 20 pLo 2 FA438te] HRGC/HRMS & #4819t}
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1 15 mm

Anhydrous Na, SO ,
10% AgNO ;  -silica gel
Silica gel

300 mm 22% H;80 ,—silica gel
449 H,80 ,—silica gel
Silica gel

2% KOH -silica gel
Silica gel

Gl |

12 mm
Anhydrous Na S0,

250 mm . d
| | Activated alumina 10 g

Anhydrous NaSQ,

X

Figure 3 . Clean-up column chromatography of PCDD/DFs.
Upper  column shows multi-layer silica  gel column
chromatography. Lower one 1is activated alumina column

chromatography.
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F= - AA @ AR B4 AFEAVE o]&elon, tolsAle  210F9

ol dA e el S Hal el TtaAEvtE e ¥/ 24 7| (HRGC/HRMS)

o] 2o Auke Melx o]kl (selected ions monitoring : SIM)S. 2 A #o]2

I gQlo] o WAH o} HAEAIE L ste] EA s

A8 A} g% F PCDDs/DFs¥ DLCBE a5 7tAa2ntE 1gy)/ i s
22

AP A (HRGC/HRMS)E o] 83dn B4 Agst 7192
Supelcoiit®] SP-2331 Z#3} HPfite] HP-5MS ##< Algste] 747 4-6

o

Chlorine dioxins¥ 7-8 Chlorine dioxins= ¥215}%)

PCDD/DFs A& FF=23 #£49] A&’ €492 Table 79 UehhAth

Table 5. PCDDs/DFs EA1 =71

Items 4-6 Chlorine Dioxins 7-8 Chlorine Dioxins
GC/MS HP6890GC/JMS700D HP6890GC/JMS700D
Supelco SP-2331 HP-5MS
Column
(60mx0.25mm x0.2¢m) (30mx0.32mmx0.25m)
o 100°C (1min)—20C /min—200C 150C (Imin)—20C /min—200C
ven
—2C/min — 250C (29min) — 5C/min—300C (4min)
Carrier Gas Helium 1.2m¢/min Helium 1.5m{/min
Injection Mode Splitless Splitless
Ionization Mode EI+ EI+
Ionization
38eV 38eV
Energy
Injector 250C 280C
Ion Source 250C 280C
Resolution 10,000 °]*4+ 10,000 °]*4+
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Table 6. PCDD/DFs M8 Z&Z==Z EDF-8999

PCDDs ot LI Yoo

6 4 v
PCDD (m+n=1-8)

9 1
2
8
Cim
o

6 4
PCDF (m+n=1-8)

PCDFs

2,3,7,8-TCDD(C12,99%)
1,2,3,7,8-PeCDD(**C12,99%)
1,2,3,4,7,8-HxCDD("C15,99%)
1,2,3,6,7,8-HxCDD(*C12,99%)
1,2,3,4,6,7,8-HpCDD("C12,99%)
OCDD(*C12,99%)

2,3,7,8-TCDF("*C15,99%)
1,2,3,7,8-PeCDF("°C12,99%)
2,3,4,7,8-PeCDF("°C12,99%)
1,2,3,4,7,8-HxCDF(*C12,99%)
1,2,3,6,7,8-HXCDF(’C12,99%)
1,2,3,7,8,9-HXCDF(’C12,99%)
2,3,4,6,7,8-HXCDF(’C12,99%)
1,2,3,4,6,7,8-HpCDF(*C12,99%)

1,2,3,4,7,8,9-HpCDF(**C15,99%)
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Table 7. PCDD/DFs 2410{ AlZst EXtE
Homologue(native) M(ratio) M+2(ratio) M-+4(ratio)
TeCDDs 319.8965(77.43) 321.8936(100.0)
PeCDDs 353.8576(62.06) 355.8546(100.0)
HxCDDs 389.8157(100.0) 391.8127(80.66)
HpCDDs 423.7766(100.0) 425.7377(96.64)
OCDD 457.7377(88.80) 459.7348(100.0)
TeCDFs 303.9016(77.55) 305.8987(100.0)
PeCDFs 339.8957(100.0) 341.8567(64.57)
HxCDFs 373.8208(100.0) 375.8178(80.54)
HpCDFs 407.7818(100.0) 409.7789(96.52)
OCDF 441.7428(88.89) 443.7399(100.0)
Homologue(labeled)
PC1p-TeCDDs 331.9368 333.9339
C1,-PeCDDs 365.8978 367.8949
C1,-HxCDDs 401.8559 403.8530
C1,-HpCDDs 435.8169 437.8140
C;,-OCDD 469.7779 471.7750
PC1,-TeCDFs 315.9419 317.9389
C1,-PeCDFs 351.9000 353.8970
PC1-HxCDFs 385.8610 387.8580
®C1,-HpCDFs 419.8220 421.8191
PC1,-OCDF 453.7830 455.7801
Lock mass
330.9792
380.9760
PFK
430.9729
442.9729
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Figure 4 . Seasonal windrose of Busan in 2006

Figure 5. The reation of particle concentration and climatic element
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Figure 7. Korea standard of Asian dust and This study standard of Asian dust
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Figure 8. correlation for TSP and PM10 concentration

Table 8. TSP and PM10 concentration for Asian Dust

TSP 79.85 ~ 386.74 166.92 135.24 62.69

PM10 62.43 ~ 333.42 110.47 88.99 86.71

Table 9. TSP and PM10 concentration for Non-Asian Dust

TSP 23.81 ~ 98.78 66.71 68.86 18.64

PM10 15.12 ~ 54.45 42.20 4541 11.14
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Table 10. Comparison of PCDD/Fs levels with other urban studies

Site Year Range (pg I-TEQ/m’) Reference
2006
Busan (Korea) . 0.04-0.16 this study
(Asian dust)
2006
0.03-0.07 this study
(Non-Asian dust)
Busan (Korea) 1998-2002 0.043 - 0.111 Ok et al, 2003
Suburban(Korea) 2004 **0.191-*%0.263 Ok et al, 2004
Background(Korea) 2004 **0.074-*+0.198 Ok et al, 2004
Sa“o Paulo (Brazil) 1995 0.086 - 0.169c CETESB, 1996
Cubata™o (Brazil) 1995 0.038 - 0.048 CETESB, 1996
Araraquara (Brazil) 1995 0.046 - 0.267d CETESB, 1996
Athens (Greece) 2000 0.042 - 0.073 Mandalakis et al., 2001
Hong-Kong (China) 2000 0.018 - 0.429 Sin et al., 2002
Taipei (Taiwan) 1999 - 2000 0.056¢ - 0.348¢c Chang et al.,, 2003
Catalonia (Spain) 1994 - 2000 0.013b - 0.954¢ Abad et al,, 2002
Thessaloniki (Greece) 1999 *%0.004 =***0.119 Kouimtzis et al., 2002
Oporto (Portugal) 1998 - 1999 **0.0244 - **0.547 Coutinho et al., 2001
Manchester (United Kingdom) 1998 #%(0.026a,b — **0.220*" Lohmann et al., 2000
Lancaster (United Kingdom) 1997 0.0071 - 0.0176 Lohmann et al., 1999
London (United Kingdom) 19917 - 3855 0.067 - 0.204 Coleman et al., 1997
Manchester (United Kingdom) = 1991 - 1995 0.086 - 0.467 Coleman et al., 1997
4 urban sites (United g
1991 - 1993 Nd - 1.80 Duarte-Davidson et al., 1994
Kingdom)
Krakow (Poland) 199 *0.950 - *11.95a Grochowalski et al., 1995
Phoenix (USA) 1994 0.092a - 0.448a Hunt et al,, 1997
Flanders (Belgium) 1992 0.0175 - 0.379 Wevers et al., 1993
Urban (Japan) 1992 0.300 - 0.940 Kurokawa et al, 1996
Rome (Italy) 1990 - 1991 0.048 - 0.277 Turrio-Baldassarri et al., 1994
Rotterdam (Netherlands) 1991 0.005¢ - 0.140c Bolt and de Jong, 1993
Hessen (Germany) 1990 0.078a - 0.146b Ko'nig et al, 1993
Berlin (Germany) 1986 - 1987 0.020 - 0.400 Christman et al., 1989
Stockholm (Sweden) 1989 0.0026 - 0.024 Broman et al., 1991
San Bernardino (USA) 1987 - 1989 0.192 - 2.228 Hunt and Maisel, 1992
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Table 11. Homologue and TEQ concentration(WHOws-TEQ fg/m” ) of PCDD/DFs in the TSP

WHOw-TEQ fg/m3 060313-14  060314-15  060315-16  060316-17  060317-18  060331-0401 060403-04  060407-08  060403-09 060409-10
Name
2378-T4CDD 1.46 8.82 2.36 3.78 0.00 4.41 151 0.94 2.52 1.09
12378-P5CDD 2.99 26.35 11.44 a7 13.02 12.18 18.42 5.56 13.37 2.83
123478-H6CDD 0.20 1.37 0.85 0.80 2.10 0.78 0.91 0.50 1.01 0.12
123678-H6CDD 0.25 0.00 1.63 1.68 2.20 0.97 2.15 1.13 1.54 0.09
123789-H6CDD 0.00 1.43 123 0.78 0.00 1.07 1.44 0.73 1.39 0.40
1234678-H7CDD 0.76 1.76 1.98 1.02 &6 0.66 1.18 0.75 0.87 0.42
O8CDD 0.01 0.02 0.02 0.02 0.02 0.01 0.09 0.02 0.02 0.02
2378-T4CDF 1.80 3.12 388 2519 4.26 2.08 3.72 2.03 4.50 1.24
12378-P5CDF 1.32 2.67 2.48 2.64 541 2.29 3.65 2.04 4.49 0.83
23478-P5CDF 16.80 24.93 25.46 37.01 47.19 24.72 37.48 16.59 54.33 8.66
123478-H6CDF 3.57 5.76 497 6.67 117 5] 5.64 5.88 3.90 9.64 1.96
123678-H6CDF 2.52 5.78 441 5.95 11.23 473 6.38 3.03 8.28 1.06
123789-H6CDF 1.85 1.73 il 2% 8.40 4.41 8.21 3.71 4.48 7.56 1.24
234678-H6CDF 2.31 4.42 4.20 N5 8.92 3.36 5.55 3.77 5.82 1.07
1234678-H7CDF 1.16 2.99 3.40 2.55 4.24 1.77 1.91 1.42 2.29 0.57
1234789-H7CDF 0.20 0.48 0.52 0.48 0.73 0.37 0.36 0.36 0.31 0.16
O8CDF 0.01 0.03 0.02 0.03 0.07 0.01 0.01 0.03 0.02 0.01
Total PCDDs 5.68 39.76 19.52 15.83 18.90 20.07 25.70 9.64 20.72 4.96
Total PCDFs 31.53 51.92 50.00 71.56 101.62 53.20 68.65 37.65 97.24 16.80
Total (PCDDs + PCDFs) 37.21 91.67 69.52 87.40 120.52 73.27 94.35 47.29 117.96 21.76
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Table 11. contiuned

WHOw-TEQ fg/m3 060412-13  060414-15  060415-16  060416-17  060417-18  060419-20  060421-22  060424-25  060426-27 060523-24
Name
2378-T4CDD 0.00 2.05 5.23 0.00 1.57 1.18 2.52 0.00 3.92 0.05
12378-P5CDD 3.78 8.87 4.58 15.38 10.60 5.41 514 18.27 9.55 2.68
123478-H6CDD 0.31 0.50 0.44 1.78 0.65 0.76 0.40 2.02 1.22 0.02
123678-H6CDD 0.50 0.80 0.79 2.73 1.18 1.07 1.99 4.66 1.32 0.68
123789-H6CDD 0.97 0.75 DE7 1.76 1.42 0.11 0.24 1.97 1.47 0.71
1234678-H7CDD 0.44 1.50 2.00 6.13 0.63 0.49 1.39 2.02 1.22 0.55
O8CDD 0.01 0.07 0.26 0.78 0.04 0.01 0.07 0.15 0.02 0.01
2378-T4CDF 0.83 1.70 1.68 2.32 2.23 w2 2.45 3.43 2.65 0.57
12378-P5CDF 1.01 2.03 1.38 1.29 2.52 1.46 2.48 4.65 3.24 0.73
23478-P5CDF 14.43 20.10 15.04 50.13 22.89 19,55 24.62 64.72 31.70 9.98
123478-H6CDF 2.31 5.24 8471 9.62 (5 8=58 7.87 14.06 5.87 3.84
123678-H6CDF 1.74 4.79 2.80 6.93 5.51 2.89 6.80 13.10 5.98 3.62
123789-H6CDF 2.31 1.47 0.00 5.88 6.30 3.28 2.31 17.64 6.72 2.31
234678-H6CDF 1.66 2.52 3.40 8.82 3.78 54,2 5.97 10.06 4.62 3.36
1234678-H7CDF 0.62 2.83 2.34 9.28 1.83 0.97 2.21 4.08 2.41 1.41
1234789-H7CDF 0.16 0.55 0.40 0.71 0.36 0.17 0.40 0.38 0.47 0.05
O8CDF 0.01 0.02 0.03 0.08 0.02 0.01 0.03 0.03 0.03 0.01
Total PCDDs 6.01 14.53 13.86 28.57 16.09 9.03 11.75 29.08 18.72 4.70
Total PCDFs 25.08 41.26 30.78 92.74 50.46 33.05 52.68 128.72 61.04 25.31
Total (PCDDs + PCDFs) 31.09 55.79 44.64 121.31 66.55 42.08 64.43 157.79 79.76 30.01
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Table 12. Homologue and TEQ concentration(WHOgs-TEQ fg/m” ) of PCDD/DFs in the PM10

WHOgs-TEQ fg/m3 060313-14  060314-15  060315-16  060316-17  060317-18  060329-30  060330-31  060331-0401  060403-04 060406-07
Name
2378-T4CDD 0.00 0.00 0.00 0.00 2.95 0.00 2.10 0.00 2.72 1.64
12378-P5CDD 11.40 4.33 9.60 6.06 16.20 3.83 5.64 11.76 9.42 6.11
123478-H6CDD 1.02 0.30 0.75 0.79 1 27 0.25 0.55 0.00 1.02 0.00
123678-H6CDD 1.93 0.67 1,21 1.43 2.65 0.22 0.94 1.19 1.59 0.54
123789-H6CDD 1.63 0.51 1.21 0.79 2.06 0.24 0.56 0.40 1.36 0.60
1234678-H7CDD 0.49 0.86 0.81 0.80 1.62 0.39 0.59 0.77 0.94 0.48
O8CDD 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.06 0.01
2378-T4CDF 2.07 1.33 1.88 1.21 2.65 0.78 0.96 0.77 1.48 091
12378-P5CDF 2.67 1.44 2.10 1.76 3.53 1.02 1.33 1.64 1.93 1.39
23478-P5CDF 34.06 17.78 28.70 27.53 64.79 10.94 15.47 19.35 27.25 19.36
123478-H6CDF 8.59 3.89 6.73 7.16 13.40 B2 4.09 7.14 7.27 3.28
123678-H6CDF 6.81 2.56 4.75 5.62 10.16 3.17 3.76 5.80 6.02 3.13
123789-H6CDF 1.16 1.22 1.10 4.85 14.73 0.71 0.90 1.01 1.48 0.76
234678-H6CDF 711 2.67 4.19 5.18 7.80 2.85 3.65 5.06 5.79 3.43
1234678-H7CDF 1.63 1.89 1.66 2.42 457 1.20 0.14 2.08 1.82 1.22
1234789-H7CDF 0.27 0.28 0.28 0.39 0.69 0.19 0.15 0.28 0.30 0.22
O8CDF 0.03 0.02 0.02 0.03 0.06 0.02 0.01 0.02 0.01 0.01
Total PCDDs 16.47 6.68 13.60 9.89 26.76 4.94 10.39 14.14 17.13 9.36
Total PCDFs 64.38 33.08 51.40 56.13 122.39 24.60 30.46 43.16 53.33 33.70
Total (PCDDs + PCDFs) 80.86 39.76 65.00 66.02 149.15 29.54 40.85 57.30 70.46 43.06
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Table 12. continued

WHOw-TEQ fg/m3 60407-08 60408-09 060412-13  060413-14  060417-18  060418-19  060424-25  060425-26  060426-27 060427-28
Name
2378-T4CDD 4.49 0.00 0.00 3.32 0.00 0.00 0.00 0.00 0.00 0.00
12378-P5CDD 5.23 11.69 6.95 8.60 8.18 3.02 12.62 6.45 4,75 2.08
123478-H6CDD 0.64 0.81 0.64 0.75 0.73 0.27 1.38 0.87 0.79 0.47
123678-H6CDD 0.96 1.78 0.79 1.31 1%0 0.53 2.52 1.40 0.78 0.63
123789-H6CDD 0.97 0.00 0.00 0.00 1.43 0.42 2.41 1.22 1.25 0.55
1234678-H7CDD 0.67 1.63 0.66 0.66 1. 1] 0.81 2.18 1.03 0.82 0.44
O8CDD 0.02 0.04 0.00 0.00 0.05 023 0.05 0.03 0.02 0.01
2378-T4CDF 1.02 2.37 0.79 1.3 1.33 0.35 2.06 0.93 0.99 0.53
12378-P5CDF 1.14 3.26 1,28 1.96 2.01 0.43 3.10 1.40 1.43 0.89
23478-P5CDF 20.94 38.49 13.67 18.10 274 Sulil 52.76 18.70 18.82 17.20
123478-H6CDF 5.09 11.10 3.87 018! 11.88 1.86 8.26 5.61 6.18 6.25
123678-H6CDF 4.19 9.92 273 4.22 8.95 1.63 7.80 477 5.29 4.07
123789-H6CDF 3.14 2.66 0.00 0.75 1.43 0.79 10.44 2.62 1.52 3.08
234678-H6CDF 3.59 8.29 Bl Al 7.56 Ty 2 7.45 4.67 5.29 3.53
1234678-H7CDF 1.65 0.34 1.25 1.43 3.70 0.91 3.56 1.96 1.88 2.08
1234789-H7CDF 0.25 0.05 0.16 0.23 0.59 0.10 0.44 0.28 0.26 0.60
O8CDF 0.02 0.00 0.01 0.01 0.03 0.02 0.01 0.02 0.02 0.02
Total PCDDs 12.99 15.95 9.04 14.65 13.14 5.05 21.10 10.97 8.39 4.18
Total PCDFs 41.01 76.48 26.94 33.94 59.59 11.33 89.80 37.77 38.54 35.02
Total (PCDDs + PCDFs) 54.00 92.43 35.97 48.59 72.73 16.38 110.90 48.73 46.93 39.21
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