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Analysis of Poly Aromatic Hydrocarbon (PAH) Pollutants Originated
from Local Road Dust by Spacial Measurements
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Abstract

Understanding sources and contributions of PM, ; mass and particulate PAHs from traffic-related pollution can
provide valuable information for alleviating air contamination from car emissions in urban areas. Two sampling
sites at the Gwangju Institute of Science and Technology (GIST, 35.228°N, 126.843°E) and National institute of
environmental research NamBu Supersite (NNBS, 35.226°N, 126.848°E) were selected for comprehensive road-
oriented-PM investigations. Continuous measurements from optical particle sizer (OPS) and optical particle counter
(OPC) with 24 hr integrated filter based samplers for organic carbon, water soluble organic carbon, and Poly
Aromatic Hydrocarbons (PAHs) were conducted during Nov. 3 through 22 in 2014. As a result, PM, s mass concen-
trations using OPC and OPS in NNBS presented about twice higher than in GIST due to road dust impacts based
on wind direction analysis. In addition, ratios of elemental carbon (EC) to organic carbon (OC) and water insoluble
organic carbon (WIOC) to organic carbon (OC) supported an additional evidence of the primary pollutant contribu-
tions oriented from road dust. PAHs related to 5 rings such as benzo(e&a)pyrene indicates higher associations.
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Fig. 1. (a) Time series of wind direction, speed, (b) evolution of particle volume concentrations, and (c) wind rose for
the site of Gwangju Institute of Science and Technology (GIST). (d) Two sampling locations of Gwangju Institute
of Science and Technology (GIST) and National institute of environmental research NamBu Supersite (NNBS) in
Gwangju, Korea. (f) Time series of wind direction, speed, (g) evolution of particle volume concentrations, and (e)
wind rose for the site of National institute of environmental research NamBu Supersite (NNBS).

F2HE ol 833t 212, NNBS]
Za ZHo| RO o
LOmISYE Liebtjo] GIST 42} vlefo]
A28 Yeysic

3], 43t ‘%’JX} 47 —‘?— %?g Z7](OPC 1.
1.0lpm) ¥ ik &4 52 2 436l7] s
ol 34 AW Y= A FdLck g W &

D71 A 2 A A3 &

A= AREZE WollA m] (Mie) Azt & 7]§:§ sl
FrAo| o =R AEH oo & &% |
9] pE= AWl Wi Fasty, o9 1’4117_} LIETA
A AAE Y ATl et At} (Park er al., 2016).
g, & dFoA 0.3~2.5um H oA 4 HE OPS
1 ot FEHeR BAYE A7 59 4
B35 o] JeRY ATt Bae et al., 2016). 1 A3}, =
*J’L%}ﬁl AR AL =091 A 7187 (xF:

PS F3] 5k, y&: AF $5)7F 24002 Z4HY
t}. o]0, OPSY| 5 =2RE A4td Hu =5
PM,; 3 v=2 WHad & s A7 DA ghMass

2 flo wju -|n: m
o)

U)



conversion factor, Mcf)2l 2.402 OPC ¥ OPSoj =%
28, PM,; A3 5= (ug/m’) 2 A4ketgch

2.4 GC/MS-TD (Gas Chromatography/
Mass Spectrometry-Thermal Desorption)
=2y U B34 §7148 PAHE GC/MS-TD
£ ol gkl BASAT 2 5 AHeIA FAlel PM,
AFO]EE (URG-2000-30ENYF, URG Corp., USA), 9
7} 3 (URG-2000-30F, URG Corp., USA) .2 A=
oA THAAE o|§ste] MG oA (Pallflex,
2500QATUP, Pall Corp., USA)&} H|Z 2 of1}X] (PTFE,
R2PJ047, Pall Corp., USA)9| Ao B2 A1
thARE BY WA 2R AHld WE nael
Aom, A9 A2 TG A|RE 3.0cm’® HA
(punch)E ©]8sto] U Adk &, {2 FZ#(3.5inch
long X 0.25 inch O.D, Markes, UK)o]| do] A 2&2}HA]
28l (Thermal Desorption (TD), Unity2, Markes Inter-
national, Ltd, UK)¥} GC (gas chromatography (Agilent
7890A))-MS (mass spectrometer (Agilent 5975C))E ©]
&3t EAsH¢Th TD AL &2 (Cold Trap)ofl ¢
o ARE ALEE(-10°0) 2 AFAE SEG ¥,
360°C2 QeE3lo] GC column O 2 o] E3ho] B3}
Atk GCE 310°C7HA] 28 BAur oz 2 61268
o BA%72 A4S WA A4E GC 2
(HP-5MS, Length: 30 m, Diameter: 0.25 mm, Film
thickness: 0.25 um)3}, Quadruple MSE %3} Scan ¥
Selected Ion Monitoring (SIM)& FA]o] ©|&3}4
PAHE FFZ o2 HESIYh £4 A A2 & Y
HEZ5EZ (pyrene-D10, benzo(a)anthracene-D12)2
Arkstglon, WREZEAH] ogh A} PAH 24
A& (phenanthrene, anthracene, fluoranthene, pyrene,
benzo(a)anthracene, chrysene, benzo(b&k)fluoranthene,
benzo(e&a)pyrene) Z5F 0.99 o]Ate] =2 AbylkatA 2
3 A UEbllch AREA 23t 5% oo A=
£ veEhith

2.5 §7|EtA (organic carbon, OC) X

P AELA (elemental carbon, EC)
PAHS} HEo] EX Y E4st= £ 4719428 &
A5t 12F NIOSH5040 (National Institute of Occupa-
tional Safety & Health) T2 EZ-S 7|22 3§ A4

ofd

T+

N\

ol

Lo

@ =2Y g neggERes 97 275

B4R A 7] (Labbased OCEC Carbon Aerosol Analyzer,
Sunset laboratory Inc., USA)E o] &3}t B4R
7le S0l ot datehE] By 9 Fo|A FiEH
of o3t Faha S o83t OC % ECE #43t
oz e ARE 2gd Alr B Lk j7] Al
F Bas 243k o ol8HE AEA Wil
(Park et al., 2015; Bae et al., 2004). Z+F3|
Ao AT ZEE 1.5cm’ 272 Hoste] B
on, & FAR HA, Sucrose Test @ A2}
53 FE=(100+£3%)9} FL=(100£3%)E
of £4 A=4S Yetith

Sof e

2.6 =84 |7 E&&
(water soluble organic carbon, WSOC)

EZE oixof] o3 2HE £ F 784 771
B34S E4311A 30mLY] 2e4S o]831y 120
i e 2270 o3 &3 o] % AlIA] o
I}2] (PTFE 0.45 um pore size, Advantec, Japan)& AR
sto] E84 23S AAT ¥, AT ¢844 NEE
total organi carbon (TOC) 47| (Sievers 900, GE,
USA)E 24355 old, 248 £84 f7ga
(WSOC)9} OC =& zfo|2HE E8&A B4 (water
insoluble organic carbon, WIOC)E AAFste] el
o} 21e3], TOC £417]= QU4HH,PO)T} THALS e
& ((NH,),S,05) & UV (254 nm)of| &3t F &40} UV
A=t A2E A G Fre29] & COE A
A A==FE7|2 A% F71ga AA7] (inor-
ganic carbon remover, ICR)®|| &J3]] F7|gtAo] 93t
T84 f718a HEAS Fa3 ) FAld, A%
SAI&E &4, Sucrose Test R A=} A4S F3f H&=

(100+3%)9F A% (100 + 1%)E et

. ZH H EE

() Z 2R 2c|N Y F3, F4o) o5t 198 F4
[e]

—07
W FsH ARe wEst, ) ¥
W NNBSS AAD FHFS HAsHgch olof, 30°~
120° (F-24), 120°~210° (H-24), 210°~300° (=4),

300°~30° (F 242 % 4o wHslo 1Y 19]

J. Korean Soc. Atmos. Environ., Vol. 32, No. 3, 2016



276 oy - 2213 - o]FE - w]F - oA - E - wiwy
(@) (a2) )
120 1207
Bl OPC 30.3-2.5 um (ug/m’) M OPS 30.3-2.5 um (ug/m>) £
90 2
2 80
60 ]
wn .
304 ~ 40
)
«@ §
0-<r T L a 0'. - T T 1
g e < S 0 20 40 60
- = = OPC £0.3-2.5 um (ug/m>)
(b1)120 (b2)
Differences between OPS and OPC 1207 - Time of Day
90 - SR :
dcC (pug/m?) 3
60 el
304
0 Y m © N @ @ 6 - N Mm% @ 0 ~ ® o T 1
S ¢ ¢ 8 ¢ & £ £ T £ £ < < T T < 0:00 6:00 12:00 18:00 24:00
(c) 11 (c2)
= GIST (WIOC/OC) = NNBS (WIOC/O0C) g 057 y=1.1x+0.08, r'=057
0.75 Y 04 ° (] 1/17
0.5 B 03 -11/13
0254 %024 L€ 11/09
0- - 0.1 —-11/05
L 8 2 2 £ 2 T ¥ T T T T T T T T 0.1 0.2 0.3 0.4 0.5
L e GIST (EC/OC) )

Fig. 2. (a1) Time series of mass concentrations by optical particle counter (OPC) & optical particle sizer (OPS), (a2)
pairwise correlation scatterplots between OPS and OPC colored by sampling days, (b1) time series of different
concentrations between OPS and OPS, (b2) time of day in different concentrations between OPS and OPS, (c1)
ratio of WIOC to OC, and (c2) pairwise correlation scatterplots between EC/OC in NNBS and in GIST.
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Fig. 3. (a) pairwise correlation scatterplots between PAHs and EC in GIST, (b) in NNBS, (c) pairwise correlation scatter-
plots between PAHs in NNBS and in GIST, (d) PAH mass concentrations (ng/m°), (e) pairwise correlation scatter-
plots between 4 ring PAHs in NNBS and in GIST, (f) between 5 ring PAHs in NNBS and in GIST, (g) between 5 ring

PAHs and 4 ring PAHs for each sites.
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