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A Study on the Variation of Hazardous Pollutant
Emissions in Korea from 2006 to 2015

JiYoung Im, HyunJi Kim, MinSun Kim, JiHo Lee, SangMok Lee, and ChungSoo Lee*"
National Institute of Chemical Safety, Ministry of Environment

ABSTRACT

Objectives: The purpose of thisstudy wasto investigate the changes in hazardous pollutant emissions in Korea
over the period of 2006-2015.

Methods: A survey of hazardous pollutant emissions was conducted through the homepage for 2006-2015. The
emission of hazardous chemicals and the health effect was examinedusing the Annual Report of Air Quality in
Korea (2016) and National Health Statistics (2015) as references.

Results: Hazardous pollutant emissions increased by1.1 times over the past decade, and the circulation amount
of chemicals was 15% compared to the previous year. PM,, concentrations showed a tendency to decrease, but
emissions have not declined. In addition, asthma and atopic dermatitis correlated with similar emissions, but
allergic disease showedno connection.

Conclusion: These results onhazardous pollutant emissions indicate that they have increased. However, no
association between emissions and health effects was shown, so more research isneeded.

Keywords: Air pollution, allergic diseases, hazardous pollutant emissions
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Table 1. Hazardous pollutant emissions survey status
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Investigation year 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Category of business 33 33 34 34 34 34 34 34 34 35
Number of hazardous substance* 222 219 215 212 213 242 233 228 226 226

(Research**) (388) (388) (388) (383) (388) (415) (415) (415) (415) (415

Size of company 30or  30or 30or 30or 30or  30or  30or lor lor lor

(Number of employees) more more more more more more more more more more

Number of companies 2,769 3,012 2945 2917 2985 3,159 3,268 3,435 3,524 3,634

*Reported substance
**Object of interest substance
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Table 2. Hazardous pollutant emissions characteristics by year

Year Number' of Pollutant Classification(%)
companies (ton) Air emissions Water emissions Soil emissions

2006 2,769 47,796 99.6 0.4 0.0
2007 3,012 47,688 99.5 0.5 0.0
2008 2,945 47,625 99.7 0.3 0.0
2009 2,917 46,989 99.7 0.3 0.0
2010 2,985 50,034 99.7 0.3 0.0
2011 3,159 52,289 99.6 0.4 0.0
2012 3,268 51,121 99.6 0.4 0.0
2013 3,435 50,767 99.6 0.4 0.0
2014 3,524 54,261 99.5 0.5 0.0
2015 3,634 53,732 99.5 0.5 0.0
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Table 3. Distribution of hazardous pollutant emissions by region (unit: %)

Classification 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
(47,796t) (47,688t) (47,625t) (46,989t) (50,034t) (52,289t) (51,121t) (50,767t) (54,261t) (53,732t)
Gyeonggi 18.7 16.7 154 14.2 144 16.2 15.8 19.1 21.6 21.5
Gyeongnam 15.7 18.5 21.4 224 23.1 18.9 18.6 17.0 16.2 16.3
Ulsan 16.1 163 184 17.5 15.7 17.4 16.7 16.0 15.8 15.1
Jeonnam 6.4 5.6 6.2 7.7 7.0 7.4 7.9 8.5 8.8 83
Chungbuk 6.0 5.9 52 8.6 11.1 11.2 9.4 6.6 7.5 7.3
Chungnam 7.2 6.7 6.1 6.5 6.2 6.0 6.5 6.4 7 7.3
Gyeongbuk 6.3 7.7 6.5 5.9 6.7 6.3 7.5 82 6.7 6
Jeonbuk 24 1.6 2.0 2.0 23 2.8 34 4.0 42 5.5
Gwangju 1.6 1.3 0.5 0.5 1.8 1.9 2.6 2.8 3.2 3.2
Busan 4.6 5.8 5.2 4.7 4.0 3.9 4.4 4.5 24 32
Daegu 7.4 5.8 5.0 47 3.1 3.6 2.8 2.6 2.6 2.6
Incheon 5.1 5.7 5.6 3.7 34 3.0 3.1 2.7 2.4 2.1
Gangwon 1.8 1.6 1.7 0.9 0.7 0.9 0.9 0.9 0.8 0.9
Dacejeon 0.4 0.4 0.6 0.4 0.4 0.4 0.3 0.3 0.2 0.3
Sejong - - - - - - - 0.2 0.3 0.3
Seoul 0.3 0.3 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1
Jeju 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0
Table 4. Status of high rank hazardous pollutant emissions by year
o High rank Chemical (%)
Classification
Ist 2nd 4th Sth

2006 Xylene (25.9) Toluene (15.8) Methylalcohol (10.2)
2007 Xylene (28.5) Toluene (14.4) Methylalcohol (10.0)
2008 Xylene (35.1) Toluene (14.5) Methylalcohol (8.4)

2009 Xylene (36.4) Toluene (13.2) Methylalcohol (8.3)

2010 Xylene (34.9) Toluene (13.7) Dichloromethane (6.4) Methylalcohol (6.7)
2011 Xylene (33.4) Toluene (13.3) Dichloromethane (7.1) Methylalcohol (7.0)
2012 Xylene (34.0) Toluene (12.8) Ethylacetate (6.2)
2013 Xylene (32.3) Toluene (13.9) Ethylacetate (7.2)
2014 Xylene (32.5) Toluene (15.7) Ethylacetate (7.8)
2015 Xylene (31.4) Toluene (15.3) Ethylacetate (8.0)

Methylethylketone (7.3) 2-propanol (7.0)
Methylethylketone (7.0) 2-propanol (6.8)
Methylethylketone (6.3) Ethylacetate (4.7)
Methylethylketone (5.9) Ethylacetate (5.8)
Ethylacetate (5.5)
Ethylacetate (6.0)
Methylalcohol (6.4) Methylethylketone (4.7)
Methylethylketone (5.7) Ethylbenzene (5.0)
Methylethylketone (6.3) Ethylbenzene (5.2)
Methylethylketone (7.3) Ethylbenzene (5.4)
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Table 5. Status of circulation amount of chemicals by year (unit: million ton)
Year 1998 2002 2006 2010 2014
Number of materials (Research) 8,030 9,358 14,604 15,840 16,150
Number of companies 13,052 13,773 16,404 16,547 22,661
Circulation amount of chemicals* 175.4 2874 417.9 432.5 496.9
Production volume 181.2 216.2 286.3 289.1 323.6
Import volume 423 122.0 189.3 231 295.5
export volume 48.0 50.8 57.7 87.6 122.2
*Production+Import-Export
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Fig. 1. Comparison of hazardous pollutant emissions and dust (PM10) changes.
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Fig. 1. Comparison of hazardous pollutant emissions and dust (PM10) changes (continued).
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Fig. 2. Comparison of hazardous pollutant emissions and allergic diseases changes.
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