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Abstract

Manufacturing processes in industrial complexes produce NOx, SOx, VOCs, which cause particulate matter (PM).
Therefore, this study analyzed the characteristics of each industrial complex by using scattered public data, matched the existing
particulate matter(PM) reduction technology, and proposed an optimized reduction plan. The application of matching
technologies and facilities by industrial complexes based on data is able to mitigate NOx, SOx, and VOCs which cause
particulate matter in the process in advance. This way can be an effective alternative in order to reduce PM in the manufacturing

processes as well as industrial complexes.
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Table 1. Main countermeasures of the year on year particulate matter (PM)
Title Goals Main measure
Reducing 14 % of domestic » Fundamentally no more coal power plant
16.6 The special measures |emission by 2021 « Enlarging renewable energy ratio upto 11 % by 2025
’ managing PM (Concentration : 23 (‘15) — |+ Reviewing introduction of NOx emission levy
18 (°26) pg/m’) * Banning aged diesel vehicles in capital region
. o - . ) - .
The comprehensive Re(}u(flﬂg 30 % of domestic Shut d(?wn in spring or close early of ageq power flant
179 | measures managing | STISSION by 2022 * Increasing the ration of renewable energy into 20 % by 2030
’ eing (Concentration : 26 (‘16) — |+ Expansion total air pollution quantity management for facilities and
PM N 3
18 (°22) pg/m’) SO on
The strengthened . ExPan51on o.f emergency acthn to reduce PM (capital region — all
. . . region, public — including private)
, measures managing |Reducing 35.8 % of domestic . . . .
18.11 . * Environmental power dispatch (reflecting environmental cost)
PM at emergency and |emission by 2022 .. . . . .
normal time * Raising obliged purchase ratio for public sector of environmentally
friendly vehicle to 100 % by 2020 and so on
Special act for « Establishment of the special measure committee of PM
'19.2 management and - » Conducting emergency action to reduce high-concentration PM in
reduction of PM all area
, UrgenC)f fmeasures » Expansion of generators operating in 80 % of its power rating
19.3 reducing high - . .
. * Shut-down of all or parts of 54 power plants in spring season
concentration PM
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Table 2. Data Status for environmental information by institute

Responsible organization Name of DB Information
Korea Industrlal. » Company information : name, sector, IC information, year of factory built, site area,
Complex Corporation Factory on building area, factory scale, products
(KICOX) 2 8 y Y
« Company information : name, sector, scale, products, emission facility (process,
Ministry of Stack emission facility name, amount), pollution prevention facility (operation time, facilty name,
Environment, Korea |management system| amount)
(ME) (SEMS) « Input information : kinds and consumption of fuels and resources
* Output information : product (production), emission and concentration of pollutants
Ministry of Land, g » Company information : address of the building, approval year of permission to use,
Infrastructure and Building energy B
Transport DB total building floor area
P « Input information : monthly consumption of electricity, district heating and city gas
(MOLIT)
* Company information : name, sector, facility name, installation year, model, use,
Reported energy | capacity, efficiency
consumption DB |« Input information : kinds and consumption of fuels and resources, and electricity
Korea E(rlflri%z )Agency consumption
Equipment to be |+ Company information : name, sector, facility name, installation year, model, use,
investigated capacity, efficiency
DB « Input information : kinds and consumption of fuels
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Fig. 1. The matching process between pollutants and reduction technologies using integrated data platform.
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Table 3. A characteristics of the main industrial complexes

Province Industrial complex (IC) Characteristics
Chungnam Steel and])l;g;ril;) 1 1Cn |, IC of steel and iron was developed nearby the steel mill in Dangjin
. . * 35 % of petrochemical companies
Ulsan National IC in Onsan |, 76 % of companies employing under 50 people
« The largest self-dumping chemicals (58%), the largest treating chemicals by
Gyeongbuk National IC in Pohang outsourcing (21%), the largest sludge production from wastewater (38%), 41 % of steel
and iron companies
« The largest yearly production and export (117 and 48 trillion KRW respectively), the
Ulsan National IC in Mipo, Ulsan| largest chemical emission (11%), 235 ton/day of organic material emission, 31% of
machinery and 24 % of petrochemical companies
Gyeongbuk IC no 4. in Pohang » Steel and iron companies affiliate of POSCO are settle in
Kangwon National IC in Songjeong |+ Ssangyong Cement is the only 1 company settled in
Chungnam IC in Daesan * Only crude oil refineries are allowed to settled in
. - o - -
Jeonnam National IC in Yeosu 31; /la)irgest energy consumption (22 %), the most number of petrochemical chemistry
0
« The largest area of IC management (95.951 km?), the 2™ largest amount of waste
Jeonnam National IC in Gwangyang | generation (20 %), the largest amount of metal wastes generation (55 %), 45 % of steel,
iron and machinery companies
Jeonbuk IC in Gunsan . Com]?ames are settled manufacturing non-metal, petro-chemical, food and beverage,
machinery and etc
Table 4. Particulate Matter (PM) emissions of the Mipo National industrial complex
Compan Sector Emissions of PM NOx SOx VOCs
pany (PM, 5 equivalent) (ton/yr) (ton/yr) (ton/yr)
A Crude oil refinery 1,715 6,887 3,391 -
B Manufacturing basic chemicals in petro-chemistry 130 343 299 -
C Manufacturing composit fertilizer 96 55 266 -
D Other ship building 82 - - 341
E Manufacturing basic organic chemicals 63 791 - -

J. of Korean Inst. Resources Recycling Vol. 29, No. 1, 2020
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Table 5. Particulate Matter (PM) emissions of the Pohang 4 industrial complex

Company Sector Emissions‘ of PM NOx SOx VOCs
(PM, 5 equivalent) (ton/yr) (ton/yr) (ton/yr)
A Manufacturing organic compound 166 621 338 -
B Manufacturing lime 98 850 87 3
C Manufacturing ferroalloy 23 - 67 -
D Treatment of painting and coating 14 19 17 28
E Plating, coloring and surface-treating iron 13 - 32 11
F Manufacturing cement 10 44 20 -
G Manufacturing non-metal mining product 8 60 9 -
H Plating, coloring and surface-treating iron 7 6 17 -
Table 6. Particulate Matter (PM) emissions of the Dangjin and Pohang industrial complex
Industrial Company Sector Emissions‘ of PM NOx SOx VOCs
complex (PM, 5 equivalent) (ton/yr) (ton/yr) (ton/yr)
Dangjin A Manufacturing of steel and iron 3,162 7,670 7,401 -
Pohang A Manufacturing of steel and iron 2,854 11,435 5,642 8
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Table 7. Particulate Matter (PM) emissions of the Onsan National industrial complex

Company Sector Emissions.of PM NOx SOx VOCs
(PM, 5 equivalent) (ton/yr) (ton/yr) (ton/yr)

A Crude oil refinery 1,059 1,985 2,613 -

B Refining, smelting and alloying of lead and zinc 776 1,313 1,947 -

C Crude oil refinery 670 1,533 1,588 -

D Refining, smelting and alloying of copper 199 63 561 -

E Manufacturing pulp 117 687 182 -

Table 8. Particulate Matter (PM) emi

issions of the Gunsan industrial complex

Compan Sector Emissions of PM NOx SOx VOCs
pany (PM, 5 equivalent) (ton/yr) (ton/yr) (ton/yr)
A Manufacturing flat glass 260 776 574 -
B Manufacturing glass container for packaging 17 128 20

Tefalof & 2 itk AALL] AT NOxHTF S0x]
150l ou g 23|ad 4 285k Zo] anty
o ZojH AR e 75]—0rN0X94 H|F0] o} A A H
Y, vi7tA Ajedl, A A 2203 H(SNCR, Selective
Non-Catalytic Reductlon) SCRI} 22 7|&& HgQ0
et &, Ei= AASA Z-EfoF & Aol

A AUEARRIEER|(Table 8)= 2|42 2714 A
Al AATHA] vl &) 95%E ZAISkL ok FEAIRA
o] %9, 8 HoIA AEL B.CF} 2L SR
o] AF&-0 & Q13+ SOx ¥HY, 1,500°C o]4}e] 2 7.2 24
O QI5}0o] Thermal NOx gHAjo| e}, whaha| & g6
o] AL A7 ALE, AL JAE EF A4 99l T4
3}, WRA| SNCR, SCR 71&-& EJ& 4= Qich

o,

|28
L

Aol el Sl A=) 930 el
2 E3cto] ulHHA] 7R chilE AITAI} AR)
e S5 9 716g ARSIl A A
o7t Al AEA R A7 She AgolA BEA A1
oI 52 A Hlole T8 B3 2EY
2 Z3sioF 3A AT W7 S S ol
2| 25k oLje} 5 Hlole] 25 T gsl] A%
Aol hsf crefsh A 13} 7)) oo 71
Z o7 A7 =) E5F A7), A9AA|, A-85)sh A
el 5 UFE =2 ks M S A

22

lo r

I

J

qﬁr*
NI i)
fr_um

= o
Irn i

J. of Korean Inst. Resources Recycling Vol. 29, No. 1, 2020

e AN AT FRIAT, AA7|4E 1) 2P
#2) 855 SRl o} Sof SCR, 3
o] x| Aol ek Aot 2L @
WE 4 9low], 2Gulg ERt Aol e 5 3

958899 U3 A go] Boaolek Aol

References

1. Ministry Concerned, 2017 : Comprehensive Countermeasure
For Particulate Matter(PM) Management.

2. Kyunggi Province, 2018 : A Study for particulate matter
Inventory and Management System.

3. Busan City, 2018 : A Study for Particulate Matter(PM)
Emissions by Emission Source.

4. Kyunggi Province, 2016 : A Study for Particulate Matter
(PM) Reduction Plan Using the Optimistic Technologies.

5. Kim, H. C., Kim E. H., Bae C. H,, et al., 2017 : Regional
contributions to particulate matter concentration in the
Seoul metropolitan area, South Korea: seasonal variation
and sensitivity to meteorology and emissions inventory.
Atmos.Chem. Phys., 17, pp.10315-10332.

6. Zhang, H., Li, J., Ying, Q., etal., 2012 : Source apportionment
of PM; 5 nitrate and sulfate in China using a source-oriented
chemical transport model. Atmospheric Environment, 62,
pp.228-242.

7. Ying, Q., Wu, L., Zhang, H., 2014 : Local and inter-regional
contributions to PMa s nitrate and sulfate in China. Atmo-
spheric Environment, 94, pp.582-592.

8. Holt, J., Selin, N. E., and Solomon, S., 2015 : Changes in
inorganic Fine Particulate Matter Sensitivities to Precursors
Due to Large-Scale US Emissions Reductions. Environmental



S&do]

o,

Science and Technology, 49, pp.4834-4841.
9. Kim, H. S., Huh, J. B., Hopke, P. K., et al., 2007 : Charac-
teristics of the major chemical constituents of PM, s and

SRS LT AGDA vIAHA] A7 gt

69

smog events in Seoul, Korea in 2003 and 2004. Atmospheric
Environment, 41, pp.6762-6770.

3 M3
e
< ARBAAU Hlo] o i)
- A A AR AR

y Ay

- Sl AR AF s
 AEAAR AT}

A AL B AR A B A}
AR

~

okl

* EARTH '93 Proceeding(1993) 4574,

* A E|Ro|E7 9] 41A|(1994) 400%,
* 8135] 7] A I~ XV,
I: ZEANS~A105,
IV: B4 A3135~403,
VIL: B4 Al635~A743,
X: EA A995~A11035,
XIII: 8 A|123~A]1283,

II: 3E A115~A205,
V: B4 A415~A503,

* ALl FA1(19974 19) 3115,

* <97 1|Z 2R L7 S A 2AK1997H) 107,
* HAQ] B0l S mEE (1998 19) 395%,

* EARTH 2001 Proceeding(2001) 788%%,

* EARTH 2009 Proceeding(2009) 911%,

* QA ] Akt FRol S 719(2003 29) 3123,
* TAPRAL AT 2ol 2920139 59) 360%,

* AR E AFd o] (20159 59Y) 328%,

* /355t gHolE SoTHE 712015 39) 348%,

* 2ol SR A (RG] A, 199911) 4402,

* 2RO S A (RHLAA -Gl AL, 20049) 578%,

* 2ol SR WA (RN E-E A, 20099) 5925,

* 2ol SR A (A LA A, 20141) 4402,

1) 8 SH8jo) 4 MR A2 Wofehey] sl 2o vz

(The 2th International Symposium on East Asian Resourses Recycling Technology)

VI B4 A755~A|86 5,
XL EFA11Z~A1163,
XIV: B4 A|1295~A]1345,
* 3t AR 2ol Z T 5 A AT ==7(1996) 483,

* 3k - H| Ao EE M A =2 (1996) 1742,

(The 6th International Symposium on East Asian Resources Recycling Technology)

(The 10th International Symposium on East Asian Resources Recycling Technology)

7+4 : 20,000

7F4 1 15,0009

7124 : 40,0009, 8]3]7} 50,0009
III: 58 AR15~A305,

VI: 54 Al515~A623,

IX: B ARTE~A98E

XI: B8 A1175~A1225
XV: B4 A1355~A|1405)
7FA : 30,0009

7F4 : 15,0004

74 : 18,0009

7HA 1 15,0009

714 : 22,0009, Y- SCR:
7F4 : 100,000

7+4 : 100,000

744 : 20,0009, FHH-MIT|E]of

714+ 38,0009, WAL ERAE
714 : 25,0009, ¥YA-S&Mu|T] o]

714 26,0009, WH-S&MB]E]of

714 : 15,0009, WHH-EAA}

7VA 27,0009, 2. gezt

714 £ 30,0009, Wy P Ez}

7} 35,0009, 2A]-S&Mu]T]o]

Aol 2 A 298 Al 15, 2020





