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This study assessed the characteristic of BTEX (Benzene, Toluene, Ethylbenzene, Xylene) concentration ratios
of industrial emission sources and the neighborhoods of industrial area, fuel such as gasoline, light oil, LPG,
and similar gasoline, and ambient air in Daegu. The BTEX in aromatic compounds was the most abundant VOC
in Daegu. The BTEX ratios were (0.2:2.6:1.0:1.8) for the neighborhoods of industrial area, (2.6:11.3:1.0:1.2) for
residential area, (2.2:11.0:1.0:1.6) for commercial area, (1.0:14.9:1.0:1.3) for industrial area, and (0.2:2.6:1.0:1.8)
for the neighborhoods of industrial area. Average BTEX ratios in Daegu were B/T ratio (0.1), B/EB ratio (1.5),
B/X ratio (1.1), T/EB ratio (12.6), T/X ratio(10), EB/X ratio (0.7). Expecially, B/T ratio in Daegu was similar
as the other cities, Bangkok, Manila, and Hongkong. Comparing other cities with B/T ratio, the main sources of
VOC were vehicular exhaust and emission of industrial facilities. Furthermore, BTEX correlation were evaluated
at the emission sources and regional areas. Results showed that correlation coefficient values of emission sour-
ces, fuels and neighborhood of industry were significant magnitude above 0.65(p<0.01). Also, there showed
highly significant correlations among BTEX. Calculated correlation coefficients of ambient air sampling sites
were 0.61 ~0.954 for commercial /residential area and 0.613~0.998 for industrial area. However, they showed
different correlation between commercial/residental area and industrial area. It implied that the emission sources

were different from each area.
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Fig. 1. Sampling sites in this study.
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Table 1. Average BTEX concentrations in different industrial emission sources, each fuel, ambient air in Daegu

[unit:ppb]
Sampling Sites Benzene Toluene Ethybenzene Xylene(m,p,0)
WI 218.10+346.5 349.00£507.4 332.70£489.1 281.10+249.83
FMI 5.20+0.9 44.40+1.0 9.00£3.2 23.80£149
CMI 106079 119.30+37.7 64.40+76.7 39.00427.8
. EDF 460+0.3 4720317 88028 178058
%@‘ﬁrsc‘g“ SWPF 450£0.0 177.90+124.1 840422 2250115
GGI 46010.1 164.70 £25.0 6.83010.5 13.101.0
FIMI 6.80+2.4 150.90£42.3 163.40+127.8 302.30+2525
PMI 480+0.1 249.10+11.0 7.10+0.7 1400+1.7
FMIA 4.60£0.3 17.60+10.1 770134 1290425
Casoline 1 705.39£155.14 539.50 +209.04 90.92 +53.61 335.99+180.33
12000 353.71+291.82 270.77+156.33 28.24+24.23 121.81+119.06
Light Oil 1 73.5959.63 289.51 £307.33 42284594 40.17+37.85
“Fuel 12000 89.37 +45.32 255,76 +223.16 41.87+27.30 36.38+25,33
LPG I 4694241 15.13+654 1.99+0.79 2.83+2.05
12000 49347168 22.23+2363 11.65+0.00 1.80+36
Similar Gasoline I 506.66 +348.56 894.90 £545.31 486.91 £527.93 229.70£169.41
12000 79297423881 142594 +441.28 283.12+202.90 361.42+132.60
Neighborhoods of Industrial Area 30.80+85.98 338.04+556.41 128.80£294.90 237.06+456.18
Suchang Area 6.39+3.39 32.10+20.99 2.91+1.42 469+164.49
Ambient Ihyeon Area 458+3.62 85.23£78.73 2.40+0.86 348273
Air Nowon Area 498+]1.39 59.78 £20.82 10.13£12.29 13.18+1.18
Galsan Area 404+161 50.89+25.16 1.71+0.50 2.27+1361
Daemyeong Area 4174213 24.65+14.93 2.05+1.63 2.74£0.71

"WI: wastewater incinerator, FMI: food manufacturing industry, CMI: chemical manufacturing industry, EDF: ex-
cretion disposal facilities, SWPF: sewage wastewater processing facilities, GGI: general garbage incinerator,
FIMI:fiber manufacturing industry, PMI: paper manufactruing industry, FMIA: food manufacturing industry with
alcohol

I idle of an engine with 0 rpm, 12000: idle of an engine with 2000 rpm
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Fig. 2. Monthly variation of average BETX concen-
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sttt 98l AR Frkeke AFE RAFAY. dd

A LA 8o 7HE wkon 6€%E 7€

7HA ZF4: 89 o)F 99l Zade AT HA

Fig. 32 %3} g w& FAAY, 4429, &
"]

A¥e FEE QTFANG P ¥ aﬂ'& Rojt},
FANGH FHEAGY] FRAEL FABY 3
AdHe O FEHES By “\EE]'. £ A7l
AEEATe] TR Aol 9gASE FAA
g7 AgdAgez rfey 4 FAFL e
AR Y wEde FHE /A Aoz A}
g9 53] qi7A9Y FF BTEX = AH
ﬂ%}ﬂ‘ﬁ«l HEZ FAEIE ole FHAEY %E
T2 Ao 710% Aoz Aggg. v 3
m\l FAANGH AGAGY s Hol vl ”
9 =x7} =qton 53 er =T A5 24
0]49] FEajolE Ko F JEM THEAYG L
wrol| wla] we] BTEX iEﬂ
53] E5d9 #9159 o}
% %Bﬂ FARASH
slcd;qod_,] uugo E/Ho] x:]-
i’i‘i} Flg 42 Y7A499 BTEX ¥
TE vudHrh B FHE Lee
hu& Ao vpdetet o
B2 oﬂ@uﬂﬂ ol e 7t ERoH
2 uje} %1%8 AR S BTt WA
A=UE A9sa EH £ A7} vlEtA vE
on EFAY BE 8 TA vlF) gt F
=7 7B EA JeElgdh dgwiAe g TAl
Hlg) wtey ¥d, AW, A=Y vsiMe &
A YEbT. Zolde A$ whdel, WE) 2ol
HlE A o9 @ik a8y 2 dFY 84 oS
VOC 2371zt 314710 A& nefdhd 547]
oA & 718 Aoz Algdrt

r(o



A g #4497 2 VoC

g 9o} BTEX s%4] 54

400 " 400 -
Daegu City Industrial Area
N Day R Day
350 Night 350 1 Night
Daylong Daylong
o~ 300 300 -
E E
< -~
% 250 ¥ 250 4
s H
:"‘. E 200
< =
=4 |
8 8 150
€ <
3 §
© 100 1
50 4
5 ol A
Benzene Toluene Ethybenzene Xylene Benzene Toluene Ethybenzene Xylene
400 - 400 —
Comercial Area Residential Area o
ay
350 4 A Ni 350 1 2 Night
Daylong Daylong
300 A 300
E E
-~ -
¥ 250 A ¥ 250 o
£ g
s S 200 4
g E
=
€ ]
3 8 150 1
c c
o Q
(5] o

Benzene Toluene Ethybenzense

100

50

o W 355358

Ethybenzena

Toluene

Fig. 3. Comparison of mean BTEX concentrations at daytime, nighttime, daylong in Daegu.

200

EE Benzene
€220 Toluene
€ Ethybenzene

Concentration(u /ot )

City
Fig. 4. Comparison of BTEX levels with other studies.

3.3. i F+AE9 BTEX H]

kgl etE7ke] HlE VOC WiEde #Hrhste
o f&3A AHEE £ Aok B dF9A s BTEX
o WY 98 % #AYIFY HE EA5H
Table 29 Jehich. #73d7]% BTEX®E F
Ado] 26:11.31.0:112 FQAANFL 22:11.0:1.0:1.62
2 VOC BAYe] A Aoz Algdr, v
2AAG A 10149101302 FAXGH A
JRHY wgke g8 AG e wiEdF zolE

419

ALE BYFHY. FIAGY S wjE ¥ BTEX
HE AuEd W CMI, FIMIZ 22 0.7:1.1:1:0.8,
0.2:17:1:06, 0.1:091:1.852 F& FAE Ho F
t}. whde] SWPF, GGI, PMIIAE 05:21.2:1:27,
07:242:1:19, 0.7:35.1:1:202.2 e} %% W&
A7+ & BTEX HIE HoFon, FdA9Y -
o] BTEXHI 9} AL A &S HoFo] wagdo]l 5
Aee BAZAT Lee S99 A7 w2w 33
9 FeA d2x9e BTEX Hl&= MongKok A
Aol 1.3:1151:28 Kwai Chung A=o] 1.0:106:2.1:3.1,
Yen LongAE-& 1.06.91.3:21% o]& nvle Aole
A9 zke] VOC 299 zlojoly 74, X¥, 3}
Z A8 5o 4L & & Qdx HudPg. £
AFY FAEA ALAH 9] BTEXHIQI 0226:1:1.8
o} HE 3 EF TYEA A2 gFAge ¥
deA] 2 A A9 Hl7t FAE & 5 A}k A
Fdgo @& BTEX HlEe HE4E 10259140,
ASE 2265109 LPGE 3.3481:1, A3 ¢+
19341:092 ¥9AY &9 BTEX ®lste A
oE RFon FAXY % AAAAHY {FAR A
&2 Bl Harkov $7¢ Edu A%
717k AFoA BTEX HI7} 3050:1:30 o2
Hggz Adolshd &3 93 EAF HAAAHY



Table 2. BTEX relative ratios for different industrial emission sources, each fuel, ambient air in Daegu

Sampling Sites B T'E:X ratios
WI 0.7 11 1 : 08
FMI 06 49 1 26
CMI 0.2 17 1 0.6
EDF 05 54 1 20
“Emission Source SWPF 05 212 1 27
GGI 0.7 24.2 1 19
FIMI 0.1 09 1 1.9
PMI 0.7 3Bl 1 2.0
FMIA 0.6 2.3 1 1.7
Gasoline 10.2 59 1 40
Fuel Light Oil 22 6.5 1 09
LPG 33 48 1 1.0
Similar Gasoline 19 3.4 1 09
Boundary Neighborhoods of Industnial Area 0.2 26 1 18
Residential Area 26 11.3 1 12
Ambient Air Commerical Area 2.2 11.0 1 16
Industrial Area 1.0 14.9 1 1.3

*WI: wastewater incinerator, FMI: food manufacturing industry, CMI: chemical manufacturing industry, EDF: ex-
cretion disposal facilities, SWPF: sewage wastewater processing facilities, GGI' general garbage incinerator,
FIMI'fiber manufacturing industry, PMI: paper manufactruing industry, FMIA: food manufacturing industry with

alcohol
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Table 3. Comparison of BTEX relative ratios for other cities

Cities B T(T:B) B'EB BX T:EB TX EBX
Bangkok* 0.1(10) 06 0.2 54 2 04
Manila* 0.1(10) 0.6 0.2 717 3 04
Caracas* 0.4(2.5) 2.8 09 6.5 2 0.3
Quito* 0.3(3.3) 2.3 0.8 70 2.4 0.3
Santiago* 0.4(25) 2.3 0.6 55 1.4 03
Sao Paullo* 0.5(2.0) 26 09 54 1.8 0.3
PU winter in HongKong** 0.2(5) 2.0 11 10.2 55 05
PU summer in HongKong** 0.1(10) 0.9 04 82 37 05
KT winter HongKong** 0.2(5) 19 1.3 10.4 6.8 07
This Study 0.1(10) 15 1.1 13.6 10.0 0.7

*Gee.et al'® “HO.et al®®
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Table 4. Summary of BTEX correlation coefficients(r) at each sampling site

Sampling Site Benzene(B) Toluene(T) Ethylbenzene(EB) Xylene(X)
Industrial Emission ,? (1)3(2)8 1000
&’:‘g;f EB 0957 0.922%+ 1.000
X 0.653 0.663** 0.824*x 1.000
B 1.000
Vehicle Fuel T 0.798 1.000
(N=32) EB 0672 0.859" 1.000
X 0.942" 0.780" 0.662" 1.000
. B 1.000
.
(N=36) EB 0.955’: 0.972“ 1.000
X 0.836 0.955 0.962" 1.000
B 1.000
Day T 0.667: LOOO“
Residential & EB 0.610 0.926“ 1.000
. X 0.391 0.767 0.910%x 1.000
Commercial Area
(N=32) B 1.000
Night T 0.460* 1.000
EB 0.581 0.459 1.000
X 0.398 0518 0954 1.000
B 1.000
Day T 0.250 1.000*
EB 0.330 0613 1.000
Industrial Area X 0.356 0.461 0977 1.000
(N=32) B 1.000
. T -0.200 1.000
Night  pp -0.135 -0.063 1,000
X -0.133 -0.039 0.998™ 1.000
x*Correlation is Significant at the 0.01 level.
* Correlation is Significant at the 0.05 level.
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