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A study on the development characteristics for cause of Particulate Matter at
air pollutant emission facilities

Sang—Hyun Lee*, Kwan—Dong Kim, Kyung—Yeol Kim, Jae—Won Shin, Young—Ju Lee, Young—Sung Cho,
Wan—Jong Chu, Jun—Sang Bang, Wan—Soon Kwak, Moon—Ju Kwon
Division of Industrial Environment, Incheon Research Institute of Public Health & Environment

Abstract

Fine particulate matter is substances that exist in the atmosphere as particles and are
known to be harmful to the human body when exposed for a long time. NOx and SOx are
pointed out as the main causes of secondary Fine particulate matter. It is known that almost
50 % NOx and 90 % SOx occur in industrial facilities. Therefore, the current status of
emissions at air pollutants facilities in Incheon was investigated.

Since nitrogen oxides were partially discharged from combustion facilities such as
furnaces and drying facilities, an average of 8.5 % and a maximum of 88.8 % were detected
compared to the acceptance criteria. This is because Thermal NOx generated by oxidizing N,
in the atmosphere at a high combustion temperature. Whereas most of the industrial
companies used clean fuel, most of the sulful oxides were not detected and the average
value was 1.6 % when compared to acceptance criteria.

The ratio of NO and NO, was confirmed. The ratio of NO increased as the emission of
NOx increased, and the ratio of NO, increased as the emission of NOx decreased.

As a result of CALPUFF modeling, the concentration of pollutants was high and the
diffusion was low in areas with high altitude. Conversely, in 1.5 m altitude, the
concentration was low and the spread was high. Even if the concentration of pollutants is
low at an altitude of 1.5 m, which is an altitude that directly affects humans, there are

many emission facilites in the industrial complex, so continuous inspection are required.

Key words : Particulate Matter, Nitrogen oxide, Sulfur oxide, Combustion
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Table 3. ] 712 &

22 METE 2A ZHAEA R UFAF AXYH F)

A 5 1| Z3]-8- 7] 5 (NOx) 23]8-7]%(S0x)
o 4T HEA1d EANA %4 2 3HNOx) =74 4 3HS0x)
o ° =78 X =78 X
Q) HlE A SNCR, 9483, 50(12)* ppm 20(12)* ppm
A ey | e EMB 5
7hA = A 44.4(12)* ppm =
71EH A CAAA = RS- = PP S| 150 ppm 200 ppm
B 7hrAl =S =N 5 L 1.0 ppm 0.1 ppm
| EARaR AU WA, 150 ppm 200 ppm
Al F A 24 T AR 0.3 ppm 3.4 ppm
s 8y 224 AP A A, 150 ppm 200 ppm
D SE A % dzrd A A PAES]
AFAZEY A7 AN A 3.3 ppm 194 ppm
A 8 U " AN PN A, 150 ppm 200 ppm
E e o dzA4 ] Py
AFA x4 A7 AN 4 8.7 ppm 2.6 ppm

#(): =8 &71E

Table 4. W72 GE2 MEEsE A 2HMEE FEAZT AL 5
A A= H] S A A HF 2| A A =871 £ (NOx) ihcnd £(50%)
e ° = ST 27 A3H(NOx) %4 2 7HS0x)
. LAt Az 9 LGP, 150 ppm 200 ppm
AFAZY | WA 5 EESERE 96 ppm vz
5 150 200
G | HEBAT | wsaus S EESE B .
FAx4A EHE 4.0 ppm
. EX NS naz AxzAo 60(4)* ppm 704)* ppm
I YA =Y = o3k A4 341(4)* ppm 1.8(4)* ppm
() EeEE & BaAAERE
Table 5. 7] G EZ WS FE A ZAWEVE A8 38 943
AH A= A A HF 2| A A HH?O‘I%ﬂ%(NOX) HH%’B‘J%ﬂ%(SOx)
Ck e =T T =% A3 (NOX) =% A3H(S0N)
‘\—Eﬂ 7]% B QAL = 3} 2 R A A 150 ppm 200 ppm
U zoazeq | T9NES EREE 10 ppm frpres
#H 7= 150 ppm 200 ppm
I = R EERE £ -+
sHALES 11.0 ppm 18.6 ppm

Table 6. B 712 E & A

HErs 2A 29 @A EY)

A+ W25 8 7]1Z2(NOx) | ¥lZ3]87]1%(S0x)
EE AdZE B E A1 PAPARE!
i =427 (NOx) =7 A 7H(SOx)
2 SENE, F 150 ppm 200 ppm
K | dAsdee | Aezeas B35 0 pp
e 1.1 ppm 24%
= B - 150 ppm 200 ppm
L o552 $EAA Foo) o g4
1.0 ppm BHE
W 2==1} B 150 200
M oA 2 Y s b= F5olo @A ppm ppm
oo 2.7 ppm 0.1 ppm
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)\}I

w4 o3k .
N | AFHeEd j;;]@ & 2o o] 814 A 150 ppm 200 ppm
4.6 ppm 0.1 ppm
¢ 52 g =) A F 20 o] 3hA A 150 ppm 200 ppm
23.8 ppm 33.5 ppm
P H A8 Y =) A F o) o gkA) A 150 ppm 200 ppm
1.0 ppm 0.9 ppm

Table 6. 7|2 G EZR WMESFTE XA 2H(FF 713AFE AZXY F)

AL i ) =318 7] (NOx S ESSE-BIES
Zo]'tg Oé"-go‘—- HH%}‘]}S HO]'Z]/\]/Q ® ( ) HE -] O ]T_F_'(SOX)
=74 A 7H(NOx) 273 A7HSOx)
T=4,7
Q | E3N4e | waan | sedsea 150 ppm 200 ppm
EHE EHE
=547
R %2’:;‘ %’—]g B A1 A F 2o o BA) A 150 ppm 200 ppm
EHE EHE
=547
S %2’:;‘ %’—]g I2SAPARS] F 2o o BFA) A 150 ppm 200 ppm
EHE 8.9 ppm
=547
T %2’:;‘ %’—]g B A1A F 2o o BFA) A 150 ppm 200 ppm
4= 2%
T=49,7
v %23?3 gAN4 R DEIREE 150 ppm 200 ppm
0.4 ppm 2A=
T=4d,7
vio| 5ERAS | wans | asasans 0 ppm 200 ppm
EHE EHE
W =54 gRAE = LS IS BAPE| 150 ppm 200 ppm
B A=
=eE 1.0 ppm
X =29 SPAPAPS] % 220 o] BFA] A 150 ppm 200 ppm
EHE 1.0 ppm
Y MdEs g8 A9 A, 150 ppm 200 ppm
24 ° Farol o] g
= 94 ppm 2A=
V4 =74 T=EAA F 2o o] BA) A 150 ppm 200 ppm
4= 2%
AEFE a3, 60 pOM
AA Fz4 A A A A A idi 140 ppm
392 ppm 152 ppm
T=4,7
ap | EERIS | amaaa | sedsass 150 ppm 200 ppm
EHE EHE
T=49,7
ac | SERAY | wann Forol g4 150 ppm 200 ppm
EHE EHE
E—joq/7 -
AD %2’:;‘ %’—]g A=) 2] Al A B 2=0] o] §HA] A 150 ppm 200 ppm
0.4 ppm 2A%
=547
ae | SENEe gA AL Foo o 3hA1 150 ppm 200 ppm
EHE EHE
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7] FolA AR ES] wE2 A3
LAY A9NF 2ddez FET F Ao
H, 93 29U HjZFo] hFEo|th AH
2 29 U 1 dAx FAHAHE NO7F 90
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AE AAS=
8)(HdF, 2018).
Ahdel o) AHdE= NOxo| AL o]
£2 22 Fuel NOx, Thermal NOx, Prompt
NOxZ % & 4 3tk Fuel NOx= &
ol AANy)AdEol dadHm di7] 5o 4
2o 93 AtslEE wWale]sl, Thermal NOx
o A% ﬂV] %o Npot 027]' SRR IR ey
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s F %ﬁ}ﬁ\— (Total Hydro Carbon)”7}
CN, HCNs= 348ty ZA&atst=o] 34
A= o] 8oy, o] F3] FHow, 45
37 B53 Aew dHA Uk
o] & Thermal NOx+= ¢F 1,300 °CE 714
oz FA Frleke Aoer deEA o
o 1,300 °C 22042l NO o237 HjZae
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Table 8. NO, NO, H¥ 5% AA

78 % Ny, 21 % O, 27|29 ]2
T(OC) l‘o“_‘::_(ppm)
NO NO,
25 3.40 x 10 2.00 x 10
225 6.00 0.04
725 35 1.9
1,225 785 6.8
1,975 8,100 13.2
2,225 20,660 20
Table 9. 4% ¥ NONO, Bl & A} A
At
o= NO NO;,
e
A 2 U A 434 ppm 1.0 ppm
AEAZL 5 (97.7 %) (2.3 %)
Hl S BEAF u 34.1 ppm 0.0 ppm
Az & (100.0 %) (0.0 %)
H 718 A9k
A ]zﬂT;T ] 71 ppm 3.9 ppm
am AW = (64.5 %) (35.5 %)
s 2 Ew o 6.9 ppm 16.9 ppm
Ay 5 (29.0 %) (71.0 %)
w& 7hEAE Ap | 392 ppm 0.0 ppm
Az & (100.0 %) (0.0 %)

SoH(Y. S. Kang, 2011). u}
BAAANEE T W]l T A SA
o] B7}53ld, SO,9F SO; HiEH]
A £ 5k A v

ﬂtlo _l[

- 10 -



7l EA ] 22F mA A ddEd Ay

i

|

33 A E(CALPUFF)S 43 v 9

g4 o5 54 B}

2 dFoA =29 drIeE=E )
) x]

°]5 7
ALPUFF =g
71’478 7174
B4 BZ(AS0S), 137

-0
Q

F(112) ARE ARSSIAH. AR 713
2E FTHE), TEHm/s), 71L(C), F5(%),
& 7]t (hPa), LA (W/m?), St =, E3a1

g dr71edEd wiEAEEY |
), Hi717}k2~ &% (m/s) E5
=25 Fol(m)9] AAE AHEstAT &
He AlEAFHE o) A ’\]xél?—ﬂ 48 ~ 72
7&2; A skAaL

E}
o,
S

£ o i
Bl
rfo
J

a

0.01169
0.01052
0.00935
0.00818
0.00701
0.00584
0.00468
0.00351
0.00234
0.00117

01 422127, e 0t v e s P05 e i 51—t

2022-05-30 ~ 2022-05-30 ~
2022-06-01 2022-06-01
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