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Abstract — This study aimed to examine the concept organization, component identification, and future recalculation
direction of Atmospheric Environmental Capacity, one of the key keywords of the Comprehensive Air Quality Plan, in
accordance with the current situation in Korea. In order to increase the achievement rate of South Korea's PM-2.5 environmental
standards, it is believed that first of all, we need to thoroughly reset our country's atmospheric environmental capacity
and atmospheric environmental carrying capacity, and develop overseas emission management methods, programs, and
policies that are equivalent to the intensity of emission management methods for domestic emission sources including
our country's workplaces. If an unavoidable situation arises where policies equivalent to the intensity for domestic emission
sources cannot be implemented for overseas emission sources, it will be necessary to explain the reason to the South
Korean people and seek their understanding, and in the future, experts from the public/private/research fields will need
to continuously seek alternatives to increase the achievement rate of South Korea's PM-2.5 environmental standards.
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Table 1. Definitions of major words in this paper [4]
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Item

cContents

environmental capacity

The maximum allowable discharged volume of certain pollutants, including SO, NOx, VOC, NH3;, primary PM-2.5

Composing of two sections: ‘recessive’ and ‘expressive’ indicators. The ‘recessive’ component is the actual ability for
maintaining environmental quality such as a regional economic state, industrial structure, energy structure, technological

Environmental carrying capacity

level, natural resources, geographical and meteorological factors, investments of environmental protection or other factors.

The ‘expressive’ component is the external comprehensive performance of the ‘recessive’ portion. It is the accumulative
reduced discharged volume shown as the sum of the stock and increment that counteracts a part of AES

Environmental stress

The produced volume of atmospheric pollutants owing to human social and economic activities.

Condensable Particulate Matters

Material that is vapor phase at stack conditions, but which condenses and/or reacts upon cooling and dilution in the ambient

air to form solid or liquid PM immediately after discharge from the stack (U.S.A. Code of Federal Regulation § 51.50)
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Table 2. The chronicle of environmental capacity (EC) and environmental carrying capacity (ECC)

Year Western China EC ECC
1798 Malthus not divided
1838 Verhulst not divided
1921 Park and Burgoss not divided
1922 Hadwen and Palmer not divided
1948 William, V. not divided
1974 Bishop et al. not divided
1987 Naito not divided
1991 Zeng and Yang divided

1992 Ye et al. divided

1997 Jeju Gov. not divided
1998 Zeng et al. divided

1999 Lee and Oh not divided
2003 Kim et al. not divided
2005 Jang et al. not divided
2008 Park et al. not divided
2009 Liu et al. divided

2017 Zhou and Zhou divided

2020 Leeetal not divided
2024 Korean Gov. Law O -
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Eﬂ‘:’}ﬂ EPA 52 YA+ 474 545 0.1 pm |RES] JAE
‘ultra fine’ 0.2 T-5-3F 3AF B T2 R 1 1slivh35,36).

o o
&& 33k 9l

pmiL

5
Ao

fin)

3-2. A 5 M ylra fine PM2| SHEAM Al

ALY elA] BAABH= ultra fine PME] 7% 545 metsbr]
QM= gy, iEdEE WA= ultra fine PM2] EAAS A
g2lg o7} 31, A4 oA WA= A 2 peak UGS
Table 3o EFIR T 77 §A A S Aol SASI tha &

o] Q1% OPoﬂD} 37].

Fan 5= nephelometric particulate monitors AME-5t0] 525, 5+
Pz gl O]H 715 R, 7kAdA] S AdT| Tl A e ]

ARAE S48 A3, 28 E s Al9lshd 1A #3292 peak
7do] B 0.1 pm® K ALSFSI=HI[38], o= AR8-71719] HA HE
A7F 0.1 pm ©|S17] Wi Aow _erﬁﬂgip}

Wallace 5 103 52t 7k MU E 44171
ES % 51~37.5% 714 SMPS 7|7| 2 4 o}O% peak 17
0.005~0.010 pm (5~10 nm)E YERFS B33t} o] A2
= T 5 AR AuA B5E = 1A el AR AF
oJusta ATH39].

L'Orange 52 Wood Pellet Cook Stove ©. ZF-E] B &%= WA &
cascade impactor= =7J3F] WA 2 peak $173¢] 0.22~0.33 pm=
UEPES Bkl o) vlo] e mjA S AR R ARg-ah= Z2)7]
TEAE s WA= kA 7R e WA AR

i

“

s WAE

3

tlo me
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Table 3. Peak diameter of particles emitted by various combustion and cooking activities [37]

Detecting

Combustion Device

Peak Diameter

Researcher Detecting Device Range (um) (Fuel) Food (um)
nephelometric particulate monitor g ) 0.1 (burning)
Fan et al. (USA, 2001) (PDM-3) 0.1~10 Candle 0.6 (extinguishing)
Fan et al. (USA, 2001) nephelometric particulate monitor 0.1~10 Kerosene Lamp - 0.1
(PDM-3)
Fan et al. (USA, 2001) nephelometric particulate monitor 0.1~10 Oil Lam ) 01
-(U55, (PDM-3) : P :
Fan et al. (USA, 2001) nephelometric particulate monitor 0.1~10 Kerosene Heater ; 0.1
(PDM-3)
Fan etal. (USA, 2001) nephelometric particulate monitor 0.1~10 Gas Range ) 01
-(E54, (PDM-3) : g :
Wallace et al. (USA, 2008) SMPS (TSI-3936) 0.002~0.064 Gas Burner - 0.005~0.010
, cascade impactor Wood Pellet Cook
L'Orange et al. (USA, 2012) (NanoMOUDI 125-R, MSP Corp.) 0.01~10 Stove - 0.22~0.33
Tiwari et al. (India, 2014) Condensation Particle Counter 0.011~1.083 Fire wood - 0.123
Tiwari et al. (India, 2014) Condensation Particle Counter 0.011~1.083 Coal - 0.048
Tiwari et al. (India, 2014) Condensation Particle Counter 0.011~1.083 Dung Cake - 0.152
Tiwari et al. (India, 2014) Condensation Particle Counter 0.011~1.083 Kerosene - 0.062
Tiwari et al. (India, 2014) Condensation Particle Counter 0.011~1.083 LPG - 0.052
Liet al. (China, 2017) Electrical Low Pressure Impactor 0.03~10 Liquid Gas Rapeseed Oil 0.2
Liet al. (China, 2017) Electrical Low Pressure Impactor 0.03~10 Liquid Gas Sunflower Oil 0.1~0.2
Liet al. (China, 2017) Electrical Low Pressure Impactor 0.03~10 Liquid Gas Soybean Oil 0.03~0.2
Liet al. (China, 2017) Electrical Low Pressure Impactor 0.03~10 Liquid Gas Corn Oil 0.1~0.2
Abt et al. (USA, 2000) SMPS (TSI-3934) 0.02~0.6 Gas Oven Oven Cooking 0.02~0.06
Buonanno et al. SMPS/APS (TSI), Condensation Particle -
(Australia, 2009) Counter (CPC 3775 TSI) 0.01~10 Gas Stove Cheese grilling 0.041
Buonanno et al. SMPS/APS (TSI), Condensation Particle -
(Australia, 2009) Counter (CPC 3775 TSI) 0.01~10 Gas Stove pork meat grilling 0.043
Buonanno et al. SMPS/APS (TSI), Condensation Particle -
(Australia, 2009) Counter (CPC 3775 TSI) 0.01~10 Gas Stove bacon grilling 0.049
Buonanno et al. SMPS/APS (TSI), Condensation Particle -
(Australia, 2009) Counter (CPC 3775 TSI) 0.01~10 Gas Stove vegetable grilling 0.029
Buonanno et al. SMPS/APS (TSI), Condensation Particle L .
(Australia, 2009) Counter (CPC 3775 TSI) 0.01~10 Gas Stove Olive oil + Chip 0.061
Buonanno et al. SMPS/APS (TSI), Condensation Particle . .
(Australia, 2009) Counter (CPC 3775 TSI) 0.01~10 Gas Stove Peanut oil + Chip 0.049
Buonanno et al. SMPS/APS (TSI), Condensation Particle . .
(Australia, 2009) Counter (CPC 3775 TSI) 0.01~10 Gas Stove Sunflower oil + Chip 0.049
Lee (Korea, 2012) OPC (Grimm 1.10) 0.3~20 Char Beaf 0.35
Lee (Korea, 2012) OPC (Grimm 1.10) 0.3~20 Char Pork 0.35

e = A A= Zls drlsiti40].

Abt 52 Gas Ovens AME-310] @ F Q2] g uf, SMPSE A}
ZAYSE A3} 0.02~0.06 um= B EFATH41].

-8 Condensation Particle CounterS A8-3lo] 18 WX
] 0.123 um, AJ€k°] 0.048 um,
-3 A2Jo] 0.152 pm, SF7F 0.062 um, LPG7} 0.052 pm# LFE}

4310 peak U7
Tiwari

9] peak Y73-= A A}

N\u = —‘EI——J—O]'O:‘E]' 42

LIS A S1l fAN - Sl 1A, 3718, 555718 52
T2, el AR So] /AT T YNA peak 7S

=)
FaEo

HA 2 peak Y78

2188k A3} Cheese grilling®] 4 0.041 um,

pork meat grilling®] 4] 0.043 pum, bacon grilling®l| 4] 0.049 um, vegetable
grilling®l1 4] 0.029 umE WEF QIThar B335k ™, Olive oil +
Chip®ll 4] 0.061 um, Peanut oil + Chip® 4] 0.049 um, Sunflower oil
+ ChipelA] 0.049 pm= B 1813 TH44].

o|FBE

OPC (Optical Particle Counter)E &3} 4]117] ¢}

HALZNE sEelr] Hshreol = Ze)d uf, dAsh= vAAE

O)jﬁtﬂi
ERIRITH

SA =], HA Ato] =21 035 pmellA] peak EEE
45].

Electrical Low Pressure Impactors AR8-519] 733k A3} F-314% 1 A+
€ Al 0.2 pm, UM AFE- Al 0.1~0.2 pm, F71E AR Al
0.03~0.2 um, <5578 AHE Al 0.1~0.2 pmE K13k tH43].
Buonanno 5+ SMPS/APS (TSI)2} Condensation Particle Counter
(CPC 3775 TSI) 71715 AF&3lo] 7k AEB g A WA=

3-3. PM MY HI7LF o7 S&

1970t ZHFE-E] Knutson¥} Whitby:= $14+9] ¢173
SO RE] um HE7EA 9] 912 ST 5= e 77 el
Il

[46] o1& T3l A= 54 s D8ske] t] T 1Ak B4

e =]
= nm
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I A BEof tist o2& AP, olAl= o] o] &0]
AR} g o] WA A E o] A1 1EH47]. Knutson and Whitby
O]E*o* Al FAE O 2 vpro] & = ol A WA, a2 S7)7}
-5-%(condensation) =] ©] 12} Y&}7} ¥ 3 coagulations A chain3}

E]E‘ 0.001~1 um2] ) A}(fine particle)”} FAJEc}. F WA, 7147}
AR F71 2 Wsh= ge-go] Aot ), nucleation 2 &5
(condensation) 2} ¥} coagulation 2= A X F- fine particle®] ¥ T}
A AR B8]89 3 Soll Y3llA] AU coarse particle
oJt},

1978 ©]3 47|
4739 ?JXWP(] =4
37} ohd 44k 5—

191 ke o] 19991l 0.001~0.01 pm
MetA Ho] kel A mAUSTS 34
A = ATH48]. ©]F- Slader= Pitts 5-°]
AT F 3 TS Rl 3 A ELE(O 001~0.01 um)=-
22F AL, HA EE(0.01~0.1 um)E ALAREA 12} YA}, Al
HAl FE(0.1~1 pm)E 22 JAF, U] A R =(1~10 pm)E 1314
AF2 E I TH49]. 1316, Pitts 5-2] 4] 2l H7}H48], Slade®]
FAoA A AR BE7) 23} ekl 3 AL QELRE Hol=t),
Pitts 5-2] LA A E TEgolL} wghE-e] A4 A5l §17pe] ]
710] 0.001~0.01 pm W92 B 18k 3191 7] WE-ol[48] Slade®]
ol A A HA 2 (0.001~0.01 pm)i= 23} JAFREO] ol 3L |
2t A H(primary particle)$} 22+ YA} B AJE = A0 = 3=
0] &kl AR E QI

ﬂla HE I:?Z

4. S5 X2l ZUL| M= =Y S

4-1. S54 X2 IR

oPH AT oA A whs) o] mAmA L 1y 7|2
A 1A A QA 23 A AR RS S o] F 1R
2373 IR = oJ3d ) A}(Filterable Particulate Matters; FPM)$} -5
%7d ) AH(Condensable Particulate Matters; CPM)Z 2% 11 £ 2
PM-103} PM-2.59] |} EA8aL QIEHS0].

St nl Al A7 A Femel ol #5% g7k 5
] A (PM-10 & PM-2. 5) =78 A W ARASIE =5
HAIEA] FAARNE TS 918 2} AT(2T Fhe] B
ILA] A 2014-9% “(Korean MOE, 2014a)% t] Al %] 5 PM-10
2 PM-2.5 (ES 01317.1) 3-J A1 7] (Korean MOE, 2014b)= #}
kAL, CPMell thgh 57 Wio] mledE]o Ql#] kol mAd
Aol gk AAI A o] il FHA R W EEA FFeto] o7t} o]
CPM 57 el st &5 =ista 2 as S el 74
o] st Aol

A2 A wiEe] gk pM-2.5 ¥ O]AE = Fig. 1°]] Yl
ATH. Fig. 10014 A& Ao 122 25 Wi-5 vehf i A=
A @85 =5 -5 vehdith, 25 /9o 3 T 7t
A F o)L & AY Aot} AntA o 2 A3 Ao] To]
Sh= HlE A UAAAE S E el A 9] 25 100 T o)/do]
] Ao A= 300 TE 438k X% STt Fig. 18] 712 A
A5 A=A ] ols vEhA, 7 9] o kA
& =49 e vkt

1A =5 Uiell A wE = AV =4 oakd |
A9} &4 HAZE =], EA vl 1A wjE QulEe
e TAA R of 3 WA whE Bkl o, §54

[¢]
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P
In Stack )ut of Stack

Generally 100~300 degre it 30 degree below

Primary PM

between Primary and second PM
in the outside of stacks

I
LOETY Secondary
PM PM
]

Ox ][VOCS][ SOx ]

l Difficult to know the difference

Condensable
PM

Filterable
PM

(not managed)

WA= F o Aok G H-2] FPAIF7]FE0] RHEol R Aol
=7 71 e d=d WS ARl s 1 wiEERe] A
Hol 715 o] QA o™, CAPSS (Clean Air Policy Support
System)el A 5= AAFeRaL QUA] ¢ho}, WA 0% B FA A 0%
gatal A drkar ek = Qg 3lolrh

1A F5 Ui B 7t B2 NOx,
SOx, PAH, VOCs QFE Yo} So] 9l Ao|t}, o] & ol
Foll NOxE A7sl7] S8l A U2 A 7918k Q=
], Qa2 Yol A BR8] Zegh o] ety oyt o= o) 7]
Zoll vjEE] o], NOxE Alofstaiat ARg-sF ehiolo]] SJal] =55o]
AZE 7] T AdRYol slEdo® A 5d VA E EAE 5
Art.

=5 Uol A A 13} WA= F5 R wjEEE F5 9
Kol EAletd 7]E w9 3k = ol o] w, F5 Uiy
oA a2-8] M E FHo] 7hsdk of A WA 9] A= ald
HiEe] WA MiER o ® APYo] Thsslont, w5 U] &5
Z31e A= oA l 'Eﬂ 2 ot FE uko 2 wlEE L e 2
Al (eZEHA §5 Al eJste] ASEE S5 HAE s
21 =5 U-ol| A 044%1 o ot xeh= S o= st
oj#l7 1ol AL 1 AAG /gl tigs) w4 ekar Sict.

S5 WA= wFE 717 2Rl S5 el 7RIk R,
shepik-g-ol oJste] A= 22F WA (secondary PM)ok= 47371
o] Ads] =7 ulitel 23} WA 9} $FA WA NES EF
Hojxf= ofy B HY A o8 i E|o] sty ojof girar
Gtk e, Ao 25 Q)RR wlEE ] S5E A ofE v
oF E3EH A i A28 7] F WA ellA] ojd Zlo] 13}
WA F o2 WA|olar, oW Zlo] 12} WA T 54 WXo|aL
ojd Zlo] 22} MA|Q1A] F-do] w9 o] §7] wjel A th7] &
WA ] wiE712 As, ARERE Fehs A7 akEe] 549

2] 318 o§-5 FeEeAY EFsto] 1dshs Zlo] kM

A, 20179 9 26l F-EuEtellA = v AAA] e SR
AL whetglEt] o] RaAelA fEjvet niAwA] #lE 545
273l (A vl )2 APl A viE )= RSk, A 7
© 2 2} A (secondary PM)2] 7] =5 72%, 1%} A 2] 7]¢]

= 28%% Kl FEE M WA wiEE T 35 ¥
A& A EkA] dthe Folths3]. 1], 2 &liQl 2017 d =
718 8t s| A ol A = o]]lEt Fol 12 WA miEF & &5 |
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A9 W& 710 =7} o 3 WA 9] 7]oj e w]ste] A E 5
A e b U NS S s IR

2, ol 3d WAk 54 WA A SR SRelx g g
EAR) AT AR g, vl S ek 5 v el Bl
g7k QAATH55). Z1eu, =7k B g el 9] &
B R Q=R 9} 81 7) ALY 5 3] Sl of
Aele 2ok vlgsiotek whehA, 2 Aol A= v, R4, i,
T3 5 el S7F S AR ApdolM o) EHA wiEY
2ol et TS sk, FF ekl &
welE A A7 Bl thstol nsgict

42 S5 UIX| B S3 mjlo| 2
B Ao v, QR R, FF, BT P AL 35
H

A

olli= o] el g ALkl o= FJUr?/M A=
A A E eAH o ® FEfe E 7, ofEk tofell oW d =
VI Qe A BaL S AN Akl g A o= wefsh)
FleliA HatE wse 4 v 22 ol o e =t

4-3. O|=2| 54 M| 22|
4-3-1. v]=] S5 WA v Rt
ul=-E- A arel & dollA wiEE = Aol tigk J o &t
kAl AT viEdelA] 7] Y8k WA= 14} WA ¢} 22} A=
TSI eH, 12 A= TR of 3 g AR o} SEA WA R T
SFATH56].
FL CFR FEofA] 12} 7] 5 8573 HAE A &Jsh=t] 31014
SoA wEE & = ](1mmed1ately) SEH o] oA = YA
]U% eSS A 2o ® QT8 Bk
e, 22k HAPE A olsh=dl ol Al 7 20 1Y
sl 3 HAlE “3ldo|u g-Fo] F3] Yol Fol] Uty
7] Z3de o, - A= «glekgE Sal] "o, Al W
A= wfEQD o 2 RE] Fol o R o] A o]z Ag]olA
THEolXItk = ot o] & A7f3te] Table 4ol YERISITE.
=, vl5 AP FolX = ME YA WEE = WA F S5
Ao} 2xF WA 2 T & Blatell A 712 JPE AR &
S 7 qigsta iR on, oo XA ¢k t7| e d=A vlE A
AEE QIE7F ARl = WA E o3 WA 9} S5 AAE T
SIALE o] & A 12X (primary) A 2 & $-8} 1L OB 2 (57,

Jl—ﬂ oX,

-

Fu:
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=4 WA 9] A& g gl QlojA,
Hl"%oﬂ/ﬂh 57 ] MEH (vapor phase)® T8I, 71
O]E}”L— 7H”°] 7]* = ek QlSlE T ot ﬂl o]Fo]
A1 P ATl ki FEs] 54 WA NdE Foshk=
l otx= }74]7‘401 WHAE e Qlvkar Ak it
o)gA w3t = QL= ol = 7 7HAoltk A WA= o] el E Al
Zl1esal ot 7]1—(2000‘5311 ol )l &4 A9 7H“‘°]‘4‘ 3
d717fo] AT EA FHolle FE &5 WA e sk {714
(organic) o] EZFol| 7k 7F 71&0] Sl &S EO%TE A2
O}, HT2000 ] 0] 5ol e SEA WX AT AREeME
Artdolnt gk, R E A3 71/ (inorganic) WA 7} 24A o]
H|ato] A2 o & 15 QA tHRelA|an Q7] wiito] 3Tk, ARk
o7 7] g7 HololA 741}\]-0:1 Ak 01—13‘-5— =St

WEA|E 9k Zolt,

T Al v S5 AAe disk A L A 19801
7k Age ke, §578 HA ol gk vl= 5 Xk e
A1) #7F 90 A th-E AlFFE] T H[58], 21 Aol HiE2lel)
A e PM-2.58 A S Aa 2= dA o] gt =

Z1e0] P71 wito] MEARQ HEE YRl ofd 5]
A s 7Y HoE XEE 5 gl §lglY] wiiEo] opbd 7t 0]'.1_
Fsh= sl ]l

wEbA], 1] 58] HafollA] 714 ol 2F2) o] 7] oI A
g A= <571 (vapor phase)o |2 ®do] A9 4= 93
oL}, %714 (inorganic) AJ2-2] )5l thgt 57} Ehikazl A
391 AT TS T, YA 277 Arhar &k nitrate

< sulfates ‘F 7)ol st ol e FElvh st
TS e ] oA 1AL A g e)E gl 9l T
olgh= FAL 7 B Aol FR 3 Zlo g AR HSIT

Table 4. Definitions of emitted PM concepts in USA Federal law(40 CFR 51.50)

Item Definition
. Particles that are directly emitted by a source as a solid or liquid at stack or release conditions and captured on the filter of a stack test
Filterable PM2.5 or - : . . L . . .
. train. Filterable PM2.5 is particulate matter with an aerodynamic diameter equal to or less than 2.5 micrometers. Filterable PM10 is
Filterable PM10 . . - .
particulate matter with an aerodynamic diameter equal to or less than 10 micrometers.
Material that is vapor phase at stack conditions, but which condenses and/or reacts upon cooling and dilution in the ambient air to
Condensable PM  form solid or liquid PM immediately after discharge from the stack. Note that all condensable PM, if present from a source, is
typically in the PM2.5 size fraction and, therefore, all of it is a component of both primary PM2.5 and primary PM10.
Primary PM2.5 The sum of filterable PM2.5 and condensable PM
Primary PM10 The sum of filterable PM10 and condensable PM

Particles that form or grow in mass through chemical reactions in the ambient air well after dilution and condensation have

Secondary PM

occurred. Secondary PM is usually formed at some distance downwind from the source. Secondary PM should not be reported in
the emission inventory and is not covered by this subpart.
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4 HAZ ‘4—?7<1E &%t

], HA] viEES 1%} WA (primary PM), -5 4] (condensible
PM), 2i]- A X (secondary PM)Z -3+, SV 22 A2 &
A w5 Aol = S5 WMAE BT u, <5717 (vapor
phase) o]&l= & o] 2r0] a1 QAT 19941 of| = 57| ol gl
walo] YIS, WA B UPol A QlAo] shrhek: B
wro] EASACE HE 1 PAE PM-10 WA wlE N F2
S-S AFE] Wi, §54 AAE vET QlER] e 2
ghyojo} sltta 7+F5 Tt

W= EPAE WA W& IMER 274X 54 MAE

tﬂ—?ﬂ— 742_ ‘Ff;q 3} 7 % 19941:]0]04 o 14. u]—TL —TL7]_ fe=c u] Ud;(]
71 5 FA1E 218 7to|=eielolA] ARgsh= wx] vlE
& 2] o] —8—% AAP7E I E ] iAo 2 e Bz
1o)7] AlFEE 21 1999191 A 07wt QJu60]. 9 F7AolA,
1]5+ EPAY PM-2.5 National Ambient Air Quality Standards (NAAQS) =
SAEL7] 9)5ke], PM-102}F PM-2.52] 12} WA vlE&2($-5A W

A 3£8hH¥} SOx, NOx, VOCs, G5 Ho} viEa QlulE]E 28|
oF Al g = o] QAS=dl, o] oAM= 1994 W& 1wl
g ool gl 1A HAIE o3 wiAe) 554 WA R
ekl QA 22k MRl vl QI EE oA = BalskA] ok
Ao skt

US EPA HIE 550l 5574 mAlvA] vlE o Halshes
slstsiomol], 2HIN2] S5 AR PP BEsE
2]3)] ‘Method 202°E F-3E 35+ TH62]. Method 202+ o] 714 1] A
HAJ(PM filterable) =78 <] Method 201A°1] H] 3] m-$- =& 201019

o F3EE UL, 2014 = sl S A A8 A3, 2016
do]l Best Practice Handbook®] L7te] = 5 7ol
A7) T A%00H63].

AN

o= =
E'(S‘

4-3-2. 1]52] -S4 WA wiEAS

ul=] ti7] wiEY 719 E
59} 2ol FEstar glrte4].

) are] AP-42t= $-2]1}el CAPSSS) -
Zk1 )=t Z+ Chapter olgolli= A2 Q1 MiEATE
At k9] ERAAIEe] S48t

R T R

2 v EAl9= AP-42% Table

FAAS AR 5
teRy)

H ], NOx, SOx VOCs2}

Table 5. Stationary Point and Area Sources categories in US EPA

AP-42

Chapter Title
Chapter 1 External Combustion Sources
Chapter 2 Solid Waste Disposal
Chapter 3 Stationary Internal Combustion Sources
Chapter 4 Evaporation Loss Sources
Chapter 5 Petroleum Industry
Chapter 6 Organic Chemical Process Industry
Chapter 7 Liquid Storage Tanks
Chapter 8 Inorganic Chemical Industry
Chapter 9 Food and Agricultural Industries
Chapter 10 Wood Products Industry
Chapter 11 Mineral Products Industry
Chapter 12 Metallurgical Industry

Chapter 13 Miscellaneous Sources
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e Q7] 9.8 Wk oh e} F545, PAHS, SIS =R
e fARA MEAFE AT, S S L.
QB WP B Y] WA WjEASS) THE FL U1 EPAC)
WE A ol9hy WA9) $EY MAT FRstol

C})"]\

4-4. Y=ol SFY WX 22|
4-4-1. I29) §HA WA T W 2 F A
ol X = oA Wigre] FHE SFA WAE st A=
Bt AARE 7L IMIER] Fo R T S5 WA E Bt
A ehrtebar et 5 9l Aot
di-2 fEyete] ol sigshs @A FHOE nadl
T AT DI (N IRE S EMEE 2)F 201343
021 11€7F4] 133}el] A H A TH65]. ©] 7 55
J x| o} FAE 8-S AN v 7”;}
Al 93] $1A3|olA] PM-2.5 5 7] L BEZ wjEduER] o] g
B8} Al o) BX S A e e Lﬁ'j—%é ke Ak oA

SEA ARl T dEsH %] Fo] T3] FHE ] 91X
ka1 Qld], A 7)1 AlEel Y] U 58 sk §
oA Frgeitta IehE 22 pM-2.5 QI E g o) whedsh= S
HEshz 2107 HISSITH66),

S5R39 Bste], 2007A%-E 2017A744) L
27} AE-E A 7E A SAARE Table 601 YERISITE. &

o
A ui e = 27) 8491 1S025597(7H ‘%H%E 4% o)a},
S|ATHIE 200 o), AFAIRE 105 W)Oﬂ °J3f 218 = ATH67].

201610l G- 3ol A TR A=, RN
A FEFT TEOZ PM-2.5 ASH LT TS
A vlolE| o] s ool 2 EC] FAEA HUHE
K 3FITH68].

of el A8 die] grakd el vhhi= 354 WX

AT 9= Whsemi) ¥ 7131 3HE 50 #7149 - (organic

=3
H
= 06]—1313]13] HL

Yt A=

Table 6. Condensable PM data in various sources measured by Japan

MOE etc
Sources (FPM + CPM)/ FPM
Bunker oil 1.2~55Mm=11)
. Gas 0.6~3.0(n=3)
Boiler
Wood 0.6~82(n=3)
Coal 06(n=1)
Sintering furnace (steel) 0.7~14(1n=3)
Glass smelting furnace 0.6(n=1)
Aggregate (LNG) 0.8~14.0(n=3)
Drying furnace Aggregate (bunker) 05~23(n=3)
Wood 0.6~0.8(n=2)
General 0.5~62.0(n=4)
Waste incinerator Industrial 08(m=1)
Sewage cake 1.6~11.0(n=2)
Petroleum heating furnace 09~24.0(n=3)
Diesel engine 08~12(1n=5)
Gas turbine 22~27.0(M=3)
Gas engine 43~70Mn=2)
Electric furnace 0.7(n=1)
Cokes furnace 1.2(n=2)
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materials)oll I8 ZH= A4S Hola QST

g ATNES U7 2dge] JEAEEAN sHE 5T
o354 WA doleg Egato] v A Eilshe 771
oo} £ Z 7} WEE A §-7] 815 0] SHOA + SVOC)2] vl &S
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Table 7. Energy industry emissions of PM-10 and PM-2.5 in the USA

and EU

year PM-10 10> tons PM-2.5 10 tons

year USA EU us EU

1990 267 461 110 N/A

2001 601 409 515 75
2020 (predicted) N/A 55 N/A 37
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Table 8. Emission factors for firewood in Norway (involved Condensable PM)

Pollutant Category (g/kg_dry matter)
Pollutant Open Fireplaces Ovens (~1997) Ovens (1998~)
PM-10 17.0 222 13.1
PM-10 large cities 17.0 17.1 12.0
PM-2.5 164 21.6 12.7
PM-2.5 large cities 16.4 16.5 11.6

Table 9. Comparison of PM2.5 emission factors for firewood in Sweden (2015) and EMEP/EEA Air Pollutant Emission Inventory Guidebook

(unit; g/GJ)
Source Fuel Sweden .(2015) EMEP/EEA Guidebook
(not CPM involved) (CPM involved)

Commercial wood 150 -

boiler wood logs 150 -

boiler wood chips 30 -

boiler pellets 100 -

Stove pellets 30 -

Stove wood logs 150 -
boilers <50 kW wood - 470
Stove wood - 740
Energy efficient stoves wood - 370
Advanced / ecolabelled stoves and boilers wood - 93
stoves and boilers pellets - 29
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Table 10. PM emission standards of coal power plants in China

Year PM stangiatd
(mg/m’)
GB13223-96 (1996) 200
GB13223-2003 (2003) 50
GB13223-2011 (2011) 30
hot-spot special emission standard (2014) 20
ultra-low emission standard to satisfy until 2020 (2015) 10

Table 11. Condensable PM researchs in Korean government
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a. Graphs of relative scale contributions on each PM-2.5 source
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b. Graphs of absolute scale contributions on each PM-2.5 source

Fig. 2. Analysis of PM-2.5 atmospheric environmental capacity on the contribution of NOx from industrial part in Republic of Korea.
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Fig. 3. Korean goals of PM-2.5 concentrations in 2027 and 2032 concerning the secondary PM-2.5 emission and reduction ratios from indus-
trial part.
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Fig. 4. The contributing ratio analysis on PM-2.5 sources by various aspects in Korea.
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Fig. S. Parameters for resetting PM-2.5 Atmospheric Environmental Capacity and PM-2.5 Atmospheric Environmental Carrying Capacity
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