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Abstract

We performed this study to investigate the spatial, seasonal, and daily variations of the concentrations of volatile
organic compounds (VOCs) in Pohang, where large steel industrial complexes are located. Ambient air sampling
was undertaken at 4 sites during 4 seasons. Each sample was taken for 4 hours continuously for 8 consecutive days
per season at each site. Three sites were located within the Pohang city, but one as a control site in Gyeongju. A
total of 72 individual VOCs were determined by thermal desorption coupled with GC/MS, including aliphatics,
aromatics, carbonyls and halides. The most abundant VOC was toluene, being followed by ethylbenzene and
xylenes. Benzene concentrations (c.a. 0.7 ppb) were found to be much lower than the national ambient standard of
1.5 ppb. Overall, the VOCs levels in Pohang appeared to be lower than other national industrial complexes in
Korea such as Shiwha-Banwol, Yeosu-Gwangyang, Gumi, and Ulsan. This implies that steel industry may not give
significant impacts on the atmospheric levels of VOCs as much as petrochemical, electronic, and/or textile

industries, where large amounts of organic solvents are used.
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At 7] 2 9-E2 (Hazardous Air Pollutants, ©]35} HAPs)
o A% o SUAIE BHadlolE 1 - 1YY
A SAF solztol wet g2 WAlo] Hopx|a Qlk
(Baek and Jeon, 2013).

Selutel BAYE HARSS AWe Quidr] 0@ 2
R R EHEE B S LR E!
o= A S AAAY drledEd HHE A
3 "SR B S 71 (2012.5.23)5F0] 6459
‘W7 EEE, 43FY FAANIFAED & 35%
o] ‘EAUZIFAEE = A3 st (MOE, 2015).
TS SHEREAEH 7| dEE AL B
3E FA4ste vid EA5A, AdA A= ¥F,
47l & wWe%, L9= T WrLdE=dY fside
AR - HAAste] A7 2 A4 R ARR =S 5
=5 AR - BYE AAFS}A

olohz MER BHBE of 4000] Fo| Fol3etE
Z A jAHS PRTR (Pollutant release and transfer
register, ©]3} PRTR) R tAER 2 AAste] 150
A R A FaAol 2 48FS e A B2
2 Z=&3%HHMOE, 2000). ©] Fol|A] oF 70%E XA
3l Qe ™o I R7]3HEHE (Volatile Organic
Compounds, |3} VOCs)9] o] 431, VOCs 1
ge fuAolts Sy Qs ZEot uy|Te}
2o AhEAS B3 vhEFol 9ol vl (fugitive
emission) 2 912t W&ol A9 60% o4 2|5k
Slo] Bele} Aol7t T4 oleie Yoz 4T
9ItH(MOE, 2016). VOCs: &2 A3} ehaj=azi} v
= wEleLR Zo| Ao AL nlAE 2R
o ohet SeREI o] EAL ostrizhe o))
FolA ABH & A Zo] Hofste EE S0
wol oWy} 238 A AAHoR TS W Yok
(Field ef al., 1992). §74 B 2004d B g 27} S3)t)
7154%e 59 4 13 VOCsE 243n glor =
NAGLE A4 9 =2Hof| 197§4 8, AdX 9L F
ERAZA G 87§2F AAIst] G Foll Ak C11d
12¢¥€ & 7]&; MOE, 2012).
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S ety o s A7RS Aun FEES Tl
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AEATS PO =2 ALE dA olF £
gt 2AFAF = Bl A gol 3= Ut(Choi and
Baek, 2016; Jung et al., 2012; Baek et al., 2008, 1997).
ol A - ARAEEA W] F /314 VOCsol
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A: Jukdo-dong; B: Haedo-dong; C: Jangheung-dong; D: Uiduk
University

Fig. 1. Locations of sampling sites (the picture was taken
form Naver).

ZZ713d ] 712, F5. 7 F 2 F5Fl A
AEE YEHITHKMA, 2011). F2 ol A3 2
Aol weH AdE F3E2 =
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2.3.1 A|ZxfF|gH

2 A= d7138AEY H m= EPATO-17 £4
W] 2E A £ Fohe TEE HHS A
g5to] =2Y5HGITH(US EPA, 1997). VOC Al29] A4
AFHE ¢J5ke] MTS-32 (Multiple Tube Sampler 32,
Markes Inc., UK)®} Flec Air pump 1001 (Field and
Laboratory Emission Cell, Chematec Inc., Denmark)<&
AHE3Ee] oF 100 mL/min®] $FOZ % 2419 E7)

< o2 F79 vOCe s ¢t FReH
52 7}A] & Carbograph 1TD (40/60 mesh, Mar-
kes Inc., UK) 280 mg3} Carbograph 2TD (40/60 mesh,
Matkes Inc., UK) 120mg& o|FC 2 243+ A ¢l
2 28 Z274(1/4" X9 cm, Perkin Elmer, UK)S A&
sttt Awos @ FRo FAAE FHNE A
Hot oot A1 23S o838k Aol AU
229 ¥E BT 97 ¥ 5 9lon, B8 2
A= fEslt(Ma er al., 1997; Oliver et al., 1995;
Heavner et al., 1992). A|231F A =& Z&4e A=
Z 2] A TC-20 (Thermal Conditioner, Markes Inc.,
UK)S o]gate] 1% &E7kA7 B 80 mL/min
o7 Z=2g 27 oA 2E% AZME oY A=
Agete] A HAS FARAT. ol F 147 swa-
gelok E}9] 9] n}7j¢} PTEE farrell2 9til, 2% 92&

Table 1. Seasonal weather conditions in Pohang from 2010 to 2011.

Date Temperature” (°C) Wind speed” (m/sec) Rainfall? Prevailing
Mean +SD? Min¥?  Max?  Mean+SD Min  Max mm wind direction
Fall (2010.11.4.~11.12.) 119+32 72 16.8 27+1.1 0.7 4.6 10.0 WSW
Winter (2010.12.14.~12.22.) 44+29 0.2 8.9 20+09 04 3.7 0.0 SW
Spring (2011.4.26.~54.) 159+25 123 20.3 24+10 0.6 45 58.5 S
Summer (2011.8.31.~9.8.) 244420 21.6 27.7 22+0.8 0.8 3.7 5.0 N

U1-hour data were averaged; ?8 days accumulated data; *Standard deviation; *Minimum; *Maximum.
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Table 2. Operating conditions of thermal desorption (TD) and GC/MSD for VOCs analysis.
TD ULTRA/UNITY (Markes, UK) GC/MSD HP6890/HP 5973 (Hewlett Packard, USA)
Pre purge 1 min Oven ramp °C/min Temp. (°C) Hold time
Primary desorption time 10 min Initial _ 50 10 min
Ultra . . .
Primary desorption flow 50 mL/min Oven Ramp 1 5 250 5min
Primary desorption temp. 300°C Post run _ 250 5min
Cold trap hold time 5 min Total run time 60 min
Cold trap high temp. 320°C Restek, Rtx®-1 capillary column
Cold trap low temp. —10°C Column (105m X 0.32mm X 1.5 pm)
Cold trap packing Tenax TA + Flow 1.13mL/min
Unity . Carbqpack B Detector type Quadrupole
Min. Pressure 12 psi
Inlet split N Quadrupole temp. 150°C
et Spt N . MSD MS Source temp. 230°C
Outlet split 10 mL/min
Fl tht 180°C Mass range 35~300amu
OW pathi temp- Electron energy (EM) 70eV
A3l FEfEtoldell YAl septumo] Q= "R 22 S0l dZ2"E FATO| ASHEA sk (Baek,
Z

2.3.2 \|EEAHiH
HEAE 9 FRAEY VOC YAAEEL BHol=
AEdekz} A% (ULTRA/UNITY, Markes Inc., UK)$}
GCZY (Rtx-1, 0.32 mm x 105 m X 1.5 um, RESTEK
INC.,USA)e 2 21 dAZ25 GC/MSD (HP6890/5973,
Hewlett Packard, USA) A|AE1S Atgstgod, A%
g}t Ao AMEH cold trap®] Ad5-& o]H A7

A Uerdsih(Son et al., 2009). AHEs-gekzt

)9

GC/MSD 24 2712 & 20 yehysict.
VOCs 5% RS 93] SupelcoAld] TO-14A, 15¢

VOC 62%9] #2EFAIR(FH 1 ppmyE AHESIES
o, FEEFA RO EFE ] QIR FL glycol etherF
2} phenol, aniline, epichlorohydrin, nitrobenzene, DMF
o B4 - AF BHod= 449 ME=EZ
methanol2 3| 4Jato] EEG (ZH 2 100 pg/ul
$3)E A|R3FFe] ALE3}9I T Naphthalene2 VOC 13
Zo] Z} 2,000 pg/mLA =0 &= VOC Mix 2 &
Z2Z3%}Hl (EPA VOC Mix 2, Supelco Inc., USA)S met-
hanol2 3]A35}to] EE8-H (100 pg/pL)E A=3sko] A
ST £ ATl SR A EEBAL 3
284 GC injector2 FYAA 713FA|Z] T injector

Ao

2.4 51 FEw

2 AF014 VOCsE 2Rl slol Aol A=y
AZolehs B34S SHAT ARHF B H40) 1S
® 992 9 GOMSDS] [l 452 B
7Vst7] Y&l AR e] AEASHA (Method Detection
Limits, o]s} MDL), $449] Ajg4 9 44 8%
Aol F2 NRAAS B FEARAL B9
o A & 29 AR W A HES 6l
7 EAY4E49 MDLE 43ttt |5 EPA
TO-17¢ w29 MDL gke] 0.5ppb ojuje] &=2& A
asta glow, B A A: tREY VOCso| st
o 0.01~0.06ppbe] ]2 LERTE VOCs H44HY
o QAL FETHAI R Tt &A= (Response
Factor, ©]3} RF)o]| tjgt At #FH 2} (Relative Stan-
dard Deviation, |3} RSD)Z B7}et5ich. EZEA RS
o] &3t R EAH| gt AHANY Bt EEEE
100 ng (benzene7]|&)& A3t 15 5 73] 248t
of P71et A3 &2 RSD7F 20% o2 Vreby
2w ul= EPATO-17914 AASEL Q= ALA] 20%
£ T=shql

HE, AA @A Az F o AMEEH= A= o
E S AE Y FEAEALS Bl sk
Y AN FLE AR ARE AHstA &
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Table 3. Concentrations (in ppb) of selected VOCs in Pohang and Gyeongju.

Pohang Gyeongju
VOC Jukdo-dong Haedo-dong Jangheung-dong Total Uiduk university

(n=192) (n=192) (n=192) (n=576) (n=192)

Mean+SD" Max” Mean+SD Max Mean+SD Max Mean+SD Max DF’ Mean+SD Max DF
1,3-Butadiene <0.01£0.00 0.09 ND? <0.01£0.00 006 <0.01£000 009 03 ND

MTBE” 031+028 149 0374038 331 0.13+0.12 0.64 027030 331 979 0.10£0.09 046 90.6
Hexane 024+021 1.12 030+£022 106 0.63+208 2489 039+1.22 2489 995 026020 1.96 995
Chloroform  <0.01+0.01 0.06 <0.01+£0.01 0.06 <001+0.02 009 <001+001 0.09 203 <0.01+0.00 0.04 16.7
Benzene 043+£033 2.18 046+£037 272 0.76x0.70 439 055+052 4.39 1000 045+0.31 1.58 100.0
TCE® 006+0.11 058 0.06+0.10 045 0.10£0.14 090 0.07+£0.12 090 512 0.12+0.19 1.09 693
Toluene 142+1.80 1806 134+£1.36 7.19 2.64+3.17 2285 1.80+£2.32 2285 1000 1.64x1.30 6.75 100.0
Ethylbenzene = 025+027 153 024+022 120 125+147 8.87 0.58+099 887 99.7 029+0.21 1.07 100.0
m.p-Xylenes 041+048 339 041+£040 225 3.18+582 3591 1.33+£3.62 3591 1000 0.56+0.42 1.93 100.0
Styrene 003+£004 051 0.02+£003 0.12 0.07x0.13 124 0.04+008 124 752 030+0.33 143 990
124TMB” 008+0.10 0.87 0.07+£007 045 047+089 7.80 021+055 7.80 1000 0.30+0.18 0.90 100.0
Naphthalene 005+£006 040 0.03+£0.04 045 029%+0.67 393 0.12+041 393 986 0.06+0.05 0.19 100.0

Standard Deviation; ?Maximum; ?Detection Frequency (%); “Not detected; *Methyl tert-butyl ether; “Trichloroethylene; 71,2 4-Trimethylbenzene.

d3t FHor BAST & £ SAZRY dAA
(Duplicate Precision, 0|3} DP)S ZAPSIHTH &, 55
AEA = (1X, - X, /X)X 100 (%)2 E@HH, o7

X & A WA A=Y S, X F HA AR &
B3, Xe A= BRgke Uehich B apolA
= T 25%9 NRE TS B oes BN E
1} A9tA © 2 benzene, toluene, TCE 53} Zo] 374
Moz 23 4 VOCs EASL FFZENAA
o] 20% o9 %ot A= e EPA TO-17
Aol mt2d FEAHALL 30% ol +E& 7A
st=2 AL QtH(US EPA, 1997).
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3.1 Z&X|% VOCs SE2| K| Bz
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A 2o 2 EROANE OIS E1 B Y 2

# 3= 7+ %75;‘]@01]’\14 B, BFHAL,
—453%} 9 HEWNEE Yot 23293 23]
A AR R E A5 R H BTEX 15 (benzene, toluene,
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Q3] dEH7HAZ AFE-E+= methyl tert butyl ether (©]
st MTBE)¢] Z¢ ZZA 91 =23 =& HE4l
%7} 90% olAkel Ao wop AE} wr|7tAe
ao] AAHL Y= A& ¢ 4 Urk.

=4 di71&8371+ 43 FEolH IALGA+L:
(International Agency for Research on Cancer, ©]3}
IARC)o A “AtgollAl &2 do7le E47Y 19 &
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2 FEE Yoy 47 A iAo HEt {9

AAE T AT {4FE 5%A K& AolE
Ho|x|&= 9ttt Ethylbenzene™}; m,p-xylene®] 73-$-
FE59 &7t 242 1.25ppb, 3.18 ppb= B A9
ME B BE 428 o, F 239 3¢
benzene} 2] o] B A AT H)4E 5% A
$9119 Ajolg wo] BAX A FFF| AT
o g WA G Ao wekHn:,

ox. HIf

ol ALEE T 7
3 7P MTBES] A9 4341 E29} Q14
A2l HEEOIA 037 ppb 71 B &
B QiTt. Trichloroethylene (©]3} TCE)9] 7-$- ben-
zened} Zro] WHOOA Ty 5+ 22 Besta
gom F71EEE mole AR O FEAE Az
Ad 714 Az E Bi=R 3 SOl %ol AHEE
4=, FYsHA d718% 71ES A8st de
A o] -9 AW 200 pg/m’ (36.6 ppb)S A8k
UTH(IARC, 2017). & AFol|AM Y S4AT FHFE
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a9 20 Al B E AR 119 FEEE S
H|23}7] 98 VOCs 5 =22 S box plot 2 e
ok SAHAAE T ALE sE5E AHEY VOCse
Aol whet = WE Aol QA glol Thea
UeRdg oF 4 9ok BTEX 159 49 BE A40)
N FEO| TV 5L BT £ BTk ol AT
A o] oJapo] th2 A Yuh Zaichs A sty
Urt. AA A2 benzened| ¢ 7O F=7F 7t
% 294, toluene®] H$ B3} ol S Ho| E9kT) wah
ethylbenzene™} mp-xylenes®] 739 o249 H=7}
ohe Aol vle) S FE BEPE R,

BTEX 253 98 MTBE:= 713 A&Ho| =
53} A= 5o) 27 4 Fol uls) Ao Fe
SE4ZS BT AR BAH A4t Y
o] &= opEErEFEERSkA (polycyclic aromatic

hydeocarnons, |5} PAH) & #]&/do] 7H et 24

naphthalene®] 7-¢- 71&3 o532 0]
o] ot Aol HIf 43| E
%9] naphthalene $ =7} &4 Yehd
o) AT EYAY ABAYY 43 T
g 4= glrh(Baek, 1999).
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3.3 ZEX|H vocs s Y
a3 39 VOCs 812 3 5= ¥
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AFLHA A VOCs sEE &4 Aol 95t
B VOCse] SEE 22 A7 ok AY F
of 7l AE 098] sl el AR
Yo 5 mee] ME A4S ushita 2eid ot
(Kim et al.. 2002). o] 417 GaFo] 7] ghe Ao
SIHE VOCs 55 ME0] AER WrIkaTt 7 7
g foloz agstu Yok AL ousieh e
AR BAhlZ (fugitive emission)o] T Abch
AQOIHE VOCs 5= HE P EAA AT T
E4& vehd 7idgel gt
2 AT0I4 3% F VOCs 5= ¥E A4S W
WHon guny 2R 49 FTES
UM FolA tFEE oM s=7F ¥
S57h Atk AUAIZ] SR Th A
BEFE BeH, AFA 99 B8 e =7t 7t
% 53 ol wEoh gashs e
BTEX 15 £ benzene2 3E3}o] A A& RTE QAo
557k 1R B3 oFdle BRI A 4TS
2 4t} Toluene, ethylbenzene X m p-xylenes= A7}
A} QIAS Q= =T, A W fiA]ske
L BEES nd A7 A=) 29 L of
| BE7h Aoh TS Holk vhE ARIEH
3 benzened} TCES A &3t
| E 233 250 &7}
AS UEple) ol 355 A W A

cRre AR 2 BN AHEEE §7]
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Fig. 2. Seasonal variations of selected VOCs in Pohang and Gyeongju.
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Table 4. Comparison of VOCs concentrations in 2002 and

Safo7 2

2010.
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Jukdo-dong Jangheung-dong
voC
2002 (n=112) 2010 (n=192) 2002 (n=112) 2010 (n=192)
Benzene 0.34+0.37 043+0.33 0.64+0.61 0.76+£0.70
Toluene 1.06£1.21 142+1.80 2.33+£245 2.64+3.17
Ethylbenzene 0.17£0.22 0.25+0.27 093+1.56 1.25+147
m.p-Xylenes 043+0.54 0411048 2.50x4.15 3.18+5.82
o0-Xylene 0.14%0.16 0.14%+0.14 0.84+1.40 1.36£2.72
Trichloroethylene N.D. 0.06+0.11 0.10+0.13 0.10+0.14
1,2 A-Trimethylbenzene 0.14+0.13 0.08%0.10 0.68+1.99 047+0.89
1,3,5-Trimethylbenzene N.D. 0.02+0.03 0.19+£0.54 0.08+0.14
Table 5. Correlations between VOCs data measured at 3 sites in Pohang.
Site Benzene  Toluene Ethly- s MTBE Trichloro- Styrene Naph- Hexane
benzene Xylenes ethylene thalene
Toluene 0.49%*
Ethlbenzene 0.68* 0.64*
m,p-Xylenes 0.69* 0.66* 0.92%
Jukdo-dong MTBE 0.58%* 0.43%* 0.68* 0.71* '
(n=192) Trichloroethlene 0.51%* 0.51%* 0.58%* 0.57* 0.48%*
Styrene 0.33%* 0.35% 0.52% 0.54%* 0.44%* 0.32%
Naphthalene 0.49%* 0.30* 0.52% 0.53%* 0.58%* 0.25% 0.35%
Hexane 0.68%* 0.58%* 0.81°%* 0.80%* 0.77* 0.57* 041%* 0.49%*
124TMB 0.46* 0.83* 0.70%* 0.74* 0.57* 0.30* 0.53%* 0.52*  0.60*
Toluene 0.64*
Ethlbenzene 0.66* 0.79*
m.p-Xylenes 0.62* 0.80%* 0.91%*
Haedo-dong MTBE 0.45%* 0.40%* 0.47%* 0.39%* ,
(n=192) Trichloroethlene 0.51* 0.64* 0.52% 0.50* 0.33*
Styrene 0.55% 0.70* 0.71%* 0.69%* 0.50* 0.72%
Naphthalene 0.41%* 0.26* 0.35% 0.26%* 0.24%* 0.26* 0.28%*
Hexane 0.71%* 0.70* 0.74%* 0.67* 0.68%* 0.63* 0.66* 0.35%
124TMB 0.58* 0.71* 0.75* 0.71* 0.59* 0.54* 0.75% 0.34*%  0.77*
Toluene 0.29* 1.00
Ethlbenzene 0.13 0.31* 1.00
m.p-Xylenes 0.05 0.33* 0.90* 1.00
Jangheung- MTBE 0.39%* 0.22* —0.08 —0.13 1.00
dong Trichloroethlene 0.44* 0.35% —0.03 —0.12 0.60* 1.00
(n=192)  Styrene 0.10 0.15%* 0.35% 0.25% 0.05 0.11 1.00
Naphthalene 0.49%* 0.08 —-0.03 —0.05 0.44%* 0.44%* 0.04 1.00
Hexane -0.02 0.21%* 0.20%* 0.11 -0.03 -0.02 0.38%* 0.01 1.00
124TMB 0.06 0.28% 0.76* 0.77* —0.05 -0.03 0.22%* 000 0.12
*Not significant at a level of 0.01; **Not significant at a level of 0.05.
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Table 6. Correlations between VOCs and air quality parameters at 3 sites in Pohang.

Ethyl- mp-

Site Benzene Toluene MTBE TCE Styrene  Naphthalene Hexane 124TMB
benzene Xylenes
SO, 0.65% 0.23* 0.28* 0.24* 0.19% 0.17**  0.13 0.20% 0.23*  0.17%*
PM,, 0.17#*  0.03 0.02 001 -0.04 004 —-0.02 —0.15%* 003 —0.06
0O, -024* -0.19* -020%* -—-021* —-024* -020%* -0.20% —-025% —0.19%* —-027*
NO, 0.63* 0.43* 0.53* 0.52% 0.53* 0.38% 0.28%* 0.25% 0.53*%  042%
Jukdo-dong CO 0.44* 0.08 0.28* 0.24* 0.23* 0.10 0.21* 0.27* 0.17#*  0.20%
(n=192) Temp. —0.10 0.09 0.17** 0.14 0.15*%* —=0.07 0.13 0.22% 0.12 0.19%
WwSsY  —031*% —024% -—036% —034% —042* -—020% -027* —-046% —0.35% —0.35%
RH? 0.01 0.16¥*  0.21%* 0.25% 0.25% 0.07 0.18** 0.35% 0.14 0.31*
EW?  —0.05 0.08 0.08 0.07 0.01 —0.22% 0.04 0.01 -0.12 0.19%
NSY  —031* —0.15%* —-0.14 —-0.14 -0.04 —-035% =0.10 0.11 -0.24*  0.00
SO, 041* 0.23* 0.36* 0.30% 0.17#*  0.10 0.28* 041* 021*  0.20%
PM,, 0.24* 0.13 0.07 0.04 0.02 0.09 0.09 -0.05 0.13 0.09
0O, -024* -028* -031* -026%* -032* -033* -046* -0.07 —0.32% —0.44*
Haedo- NO, 0.61* 0.59* 0.58* 0.54* 0.58* 0.49* 0.65* 0.34* 0.60*  0.78*
dong (€(0) 0.65% 0.43* 0.39* 0.37* 0.46* 0.33* 0.50* 0.22% 0.39%  0.57*
(n=192) Temp. —0.12 -0.07 0.09 009 -0.12 —=0.17** —=0.10 0.15%%* 000 -—0.14
A -023* -024* -031* -030* -0.32*% -—0.18** —0.35*% -031* —024* —-036*
RH -0.03 0.05 0.17** 0.20* 0.02 0.05 0.12 0.12 0.07 0.08
EW 0.04 001 0.09 0.16%* —0.06 —0.18** —0.01 0.01 -0.10 -0.04
NS -031* -032*% -021* —0.18% —025%* -039* -0.32*% 0.00 —0.34* —0.36*
SO, 0.09 0.20%* 0.37* 0.30* 0.04 —0.01 0.20* 0.03 0.10 0.29*
PM,, 0.02 0.06 =0.11 —-0.10 -0.04 001 -=0.10 -0.09 —-0.08 —0.16%*
O, -0.32% —0.13 -0.05 -001 —-037* -039% -0.04 —0.23% 0.06 0.01
Jangheung- NO, 0.50% 0.33* 0.10 0.06 0.53* 0.39% -0.03 025* —=0.09 0.05
dong CcO 0.48%* 0.26* 0.23* 0.17#*  0.24* 0.30* 001 032¢ =003 0.21*
(n=192) Temp. —0.03 0.12 0.29* 0.30* —0.03 —0.21* 0.08 0.00 0.16%* 0.35%
WS -037% —021% 0.02 001 —044* -031* -0.04 —0.28% 0.17%* —0.10
RH 0.09 0.19% 0.29* 0.35% 0.06 0.06 0.06 0.11 0.11 0.39%
EW 0.13 0.36* 0.44* 0.51* —0.12 —0.15%*  0.22% —0.11 0.16%*  0.49*
NS =0.17%*  0.09 0.39* 048* —026% —0.30* 0.09 -0.09 0.17%%  0.44*

YWind Speed; ?Relative Humidity; *East-West wind direction; “North-South wind direction.

*Not significant at a level of 0.01; **Not significant at a level of 0.05.
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Table 7. Result of principal component analysis of VOCs data for 3 sites in Pohang.
Jukdo-dong Haedo-dong Jangheung-dong

PC1 PC2 PC3 PC4 PC1 PC2 PC3  PC4 PC1 PC2 PC3 PC4
Benzene 0.51 0.70 -025 -0.04 0.64 -0.26 000 049 0.08 0.65 027 =001
Toluene 0.78 0.16 -0.10 -0.04 0.86 -0.17 008  0.11 035 0.53 009 0.19
Ethylbenzene 0.86 0.30 -0.12 0.03 0.90 0.05 0.11 022 094 -0.02 0.10  0.02
m p-Xylnenes 0.89 0.27 -0.12 0.01 0.94 0.12 007 0.10 095 -003 -009 0.02
0-Xylene 0.89 031 -0.10 -0.01 0.93 0.09 0.12  0.09 095 -007 -0.10 001
Acetone - - - - 0.61 -002 -046 021 =001 0.13 0.70  0.00
MEK? 0.39 0.51 —-0.58 -0.11 0.59 -0.62 0.12 0.16 -007 0.34 075 —-022
MTBE 0.72 0.24 -0.05 -0.10 045 -0.17 039 023 -0.10 0.67 042 -0.02
TCE 0.53 0.23 -0.61 0.05 0.63 —-047 004 0.16 -005 0.58 049 -0.15
Styrene 0.65 0.00 -0.04 -0.10 0.76 -0.18 032 0.16 - - - -
135TMB 0.89 0.01 0.17 -0.19 0.75 -0.12 048 0.16 0.73 027 -006 0.16
124TMB 0.90 0.05 0.15 -0.15 0.78 -0.15 043 0.13 0.89 0.10 =0.11 0.11
Naphthalene - - - - 0.16 -0.02 0.12 083 - - - -
0O, —-0.18 -0.09 0.14 -08 —-023 028 -073 001 -008 -038 -021 -0.78
NO, 0.39 0.73 -0.03 -0.32 - - - - 0.05 0.75 0.15 -0.11
SO, 0.04 0.87 -0.04 -0.12 0.18 0.20 005 0.74 - - - -
Temperature 031 -0.15 045 -0.70 0.09 067 —-048 021 029 -003 -007 -085
Wind Speed -0.37 -0.21 -0.21 060 =021 -0.17 -0.67 -0.26 000 -0.76 020 025
EW wind 0.11 0.26 0.79 0.16 0.14 073 -005 0.07 0.50 029 -036 040
NS wind 0.01 -0.34 0.68 002 —-028 0.72 006 0.03 048 —-006 -052 0.16
Eigenvalue 6.59 2.68 225 1.83 7.02 2.46 217  1.89 474 3.08 2.13 1.74
Variance% 36.63 14.89 1248 10.18 36.92 12.93 1143 994 2790 18.13 1250 10.25
Comulative = 3003 5150 6401 7408 3692 4985 6128 7122 2790 4604 5853 6878
Variance%

Solvents Fuel Solvents Fuel
Identification + com- .Wm'd POCP" + .Wm.d POCP  com- Aromatic Vehlc.le Carbonyl OCP
Vehicle . direction Vehicle direction . Solvents emission Solvents
. bustion .. ustion
emisssion emission

YPhotochemical ozone creation potential; ?Methyl ethyl ketone.
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