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Acid precipitation monitoring network °
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F Purpose

» To build basic data to understand the dry/wet deposition of acid air
pollutants across the country and establish measures to minimize the

damage they cause

» To estimate domestic mercury air pollution based on which mercury
management policy will be built (e.g., mercury risk assessment and

transboundary mercury management)

¥ Management

» As a member of the Acid Deposition Monitoring Network in East Asia

(EANET), Korea operates monitoring stations that comply with EANET's
QA/QC standards.



Acid precipitation monitoring network s

E Siting criteria for monitoring stations

» The monitoring stations are included in the APMN to estimate the
impact of mercury on the ecosystem by calculating the

concentration and wet deposition of mercury.
» The monitoring stations are installed in three area groups:
a) background areas to understand the long-range movement of mercury,

b) areas to calculate domestic mercury concentrations, and

) lake/river areas where mercury is deposited as methylmercury.



Acid precipitation monitoring network
in Korea (40 stations)

e e
i woa
2 AORY LIS
27 (o9 r d
2 wyc = f‘V{ S Tl e '," "\‘,‘. .
s M

FELEH e e
=) % i 3.3

&

lational Institute of
ironmental Research



National Mercury Monitoring Stations

in Korea (12 stations, 2016)
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Management Plan (Current State and Expansion Plan G
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Method of Measurement
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Concentration of atmospheric Hg by chemical specie
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Tekran 2537/1130/1135, Canada

® TGM: 5-minute interval using Tekran 2537
®* GOM & PBM: 2-hour interval using Tekran 1130/1135
® QC: accuracy with reference samples using Tekran 2505

: reference value adjustment via zero air measurement per 2 min.

Hg concentration in precipitation

® Cumulative precipitation sampling per week (N-CON, Canada)

® Total Hg analysis using Tekran 2600

® Comparative experiments among labs

- Subsampling through homogenization and stabilization of the samples

- APMMN, Taiwan Central University, and GIST




Sampling Preparation

Precipitation sampler
installation

Sampling

Transport

Analysis

4N HCI solution, 65-75 °C for 48 hrs
Cleansing over 3 times in distilled water

At a place without nearby obstacles
Installing an auto thermostat

Injection of 10 ml HCI
Replacement per week, acid cleaning
container

Cold storage at 4 °C for 12 hrs and foil-
wrapped in a ziplock bag

0.5% BrCl injection of the weight difference
between before and after sampling

)

Method of Measurement
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< EPA method 1631 >

Add 0.5ml of BrCl into 100ml of sample,

and oxidize it for 24 hrs.

Remove the free halogen gas by adding 0.2-
0.25ml of NH,OH+HClI to the oxidized sample.

Reduce the oxidized mercury by adding 0.5ml
of SnCl, to the sample.

Purge with Ar gas and absorb in the gold
amalgam tube. Then, analyze with CVAFA.



Results of Mercury Monitoring
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Results of Mercury Monitoring
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Tested Emission Sources (&)
— multiple mercury emissions (2012)
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Hazardous waste Paper manufacturing i Non-ferrous metal
oo . Mobile source, 0.13% i .
incinerators, 2.70% facilities, 0.67% ‘ manufacturing facilities

Crematorium, 0.04% 0.10%
Municipal waste ’
incinerators, 3.16%
Steel manufacturing \

facities, 757% | T———___

Sewage sluge
Glass manufacturing

cilities, 0.02%

incinerators, 0.03%

Petroleum refinement

Medical waste facilities, 26.86%
incinerators, 9.32%

Cement kilns (CK) 4 Coal-fired power

2221% plants (CPP)
27.19%




Emission Sources (&)
— multiple mercury emissions
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Emission Sources — Coal fired power plants
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The appearance and general structure @
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of a CEM system
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3310Xi Calibration Unit
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(&)
Field Installation of a CEM system ===

Monorail

Laptop Tray Sorbent Traps \/

< ™ __—Flange
TR j *,Q—? — —— Packing Gland

\ e o1 "~ Mercury Probe

—1 4-20mA _ = Heated Umbilical
——— & Umbilical
Cable Jumper

XC-6000EM —

4000 Encl Cabinet
Hoe e wi Air Conditioning

*Training & Set-Up Available. ]

Optional
: Pedestal Stand

10.10.10.1

4-20mA FLOW FROM DAHS

Via IPITCP

Dry Contacts for
Remote Pause
& Alarm Signal

CEMS DAHS
10.10.10.24
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Hg; conc.(ug/Nm’)
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HgE conc.(ug/Nm)

. of a

analyzing flue

HgI conc.(ug/Nm)

ue gas through CEM
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( b'dg) Mass balance in CRP ) Nttt of

Stack

Flue Gas
7.2%

Lime
Coal _ Cold-side  (4.4%) Wet
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Input | Output
Fuel/ Lime/ 1
Total Total F/A §1I B/A | Gypsum] Effluent § Flue gas
Coal | Limestone| I: |
i
Hg mass Flow rate | :
226.8 224.2 2.6 180.71 152.8 0.9 10.9 5.8 10.3
(g/day) I :
1
Mass balance : :
98.9 1.1 79.67| 67.38 | 041 4.79 2.56 4.52

\---'

CoalAlZ&F = 7915 ton/day, LimeAl-&%F =137 ton/day, F/AZ/M%F = 537 ton/day, B/AZ A ZF = 95 ton/day,
Gypsum M LHEF = 187 ton/day, Effluent 2/l ZF = 73 ton/day, Hi=7tA §%F = 64,081,903 m/day

Hg mass Flow rate |, }
139.5 1334 6.1 134.8; 110.9 j 0.08 9.4 4.3 10.1

(9/day) I ]

| |

Mass balance | |
%) 100 95.6 4.4 96.6: 795 1 0.1 6.7 3.1 7.2

| rp——

CoalAl-Z&F = 7463 ton/day, LimeAl-&%F =108 ton/day, F/AZ/HZF = 495 ton/day, B/AZ A ZF = 95 ton/day,
Gypsum M LHEF = 242 ton/day, Effluent 2/l ZF = 63 ton/day, Hi=7tA §%F = 63,170,872 m/day




Characteristics of Atmospheric
Total Gaseous Mercury Concentrations
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Averaged seasonal TGM concentrations

at 4 sampling sites (Jan. ~ Dec. 2015)

Winter
(Dec-Feb)

Spring
(Mar-May)

Summer
(Jun-Aug)

Fall
(Sep-Nov)

Total
(range)

26 22

1.3 £ 05

24 £ 15

219 £ 157
(0.29-29.35)

[ o717]

30 £ 03

29 £ 04

26 0.2

297 + 118
(1.01-15.97)

28+ 18

16 £ 0.5

1.9+ TGM
(ng/m’)
0.7

232 + 140
(0.69-10.96)

2.2 + 0.0.5

16 £ 09

1.3 £ 0.6

1.73 £ 0.80
(0.40-4.68)
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Comparison of seasonal TGM concentrations Q

between samplmg sites
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Comparison of hourly TGM concentrations @

National Institute of
Environmental Research

TGM (ng/m?3)
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