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Background

Taiwan EPA, USEPA and NADP have been working 

closely since 2012 to establish a collaborative Asia-

Pacific Mercury Monitoring Network.

2012 in Taipei 2013 in DC

2014 in Hanoi 2015 in Minamata



Background

NCU Hg Lab serves as the center for ultra-trace 

level Hg analysis and training

– To help analyze rainwater samples, and to train 

researchers from other Asian countries for capacity 

building of ultra-trace level Hg sampling and analysis

– However, lab space and analytical equipment are 

limited

– Establishment of the Center for Environmental 

Monitoring and Technology in 2016

– Administrative offices and lab expansion to support the 

operation of Asia-Pacific Mercury Monitoring Network
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Technology
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Administrative Area: Hakka Studies Building
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Lab Space and Equipment Expansion

Currently the Hg lab uses ¼  of the building.
The Atmospheric Sciences Department has 
committed the use of whole building for 
Hg lab.  



Lab Space and Equipment Expansion



Guest House on NCU Campus
All double rooms with three room sizes: 17.8 m2, 

22.4 m2, and 36.4 m2.



Progress on Wet Deposition 
Sample Analysis



Commonly Used Units for Trace and 

Ultra Trace Components

Namieśnik, 2002.

Concentration of major ions in 

rainwater.

Concentration of Hg and MeHg 

in rainwater and ambient air.



Analytical Methods and Detection Levels

CVAFS: Cold Vapor Atomic Fluorescence Spectrometry





Rainwater Hg Analysis

 Total Hg is quantified by dual amalgamation CVAFS 

after BrCl oxidation, NH2OH•HCl neutralization, and 

SnCl2 reduction.



MDL of my lab is 0.16 ng/L

QA/QC: Method Detection Limit



R2 of calibration curve > 0.999

QA/QC: Calibration Curve

Calibration curve of 2016/06/07



Freqency
Mean

(ng L-1)

Min.

(ng L-1)

Max.

(ng L-1)
1631 rev. E

System blank 39/39 0.04 0.00 0.21 < 0.5 ng L -1

Bottle blank 38/39 0.07 0.00 0.6 < 0.5 ng L -1

QA/QC: Blanks of 2015



Results of 2015

Duplicate analysis 0.0% - 3.8%

Matrix spike recovery 98.5 – 109.8%

QA/QC: Duplicate Analysis and Matrix Spike



QA/QC: Percent Recovery of CRM



QA/QC: Percent Recovery of CRM

Frequency Recovery(%)

Before 2015/11 9 87.6 ±4.1

After 2015/11 6 101.2±4.7



Rainwater Samples Received and Analyzed

Site Number of Samples

Indonesia 9

Korea-GIST 3

Korea-NIER 9

Thailand 48

Vietnam 19

Some samples recently received from Korea-GIST and 

Thailand are not analyzed yet.



Data Summary of Analyzed Samples

Number of Samples
Min. Hg Conc.

(ng/L)

Max. Hg Conc.

(ng/L)

88 0.88 147.1



Summary of Rainwater Hg Conc. Worldwide
Location Site

characteristic

VWM conc.

(ng L-1)

References

12 sites in Taiwan Various 7.3-12.1   Lin et al., 2016

Equatorial Pacific Ocean Open ocean 2.9   Mason et al., 1992

North Pacific Ocean Open ocean 14.3   Laurier et al., 2003

Bermuda Island 4.7 Gichuki and Mason, 2014

Long Marine Lab, CA, USA Coastal (Pacific) 6.0   Steding and Flegal, 2002

Monterey Bay, CA, USA Coastal (Pacific) 5.8   Conaway et al., 2010

CBL, MD, USA Coastal (Atlantic) 11.4-15.0   Mason et al., 2000

Nam Co, China High elevation 4.8   Huang et al., 2012

Mt. Leigong, China Mountain 4.0   Fu et al., 2010

Chuncheon, Korea Rural 8.8   Ahn et al., 2011

Pensacola, FL, USA Urban/suburb 17.3   Landing et al., 2010

4 sites in Xiamen, China Urban/suburb 11.4-14.0 Xu et al., 2014

Seoul, Korea Urban 10.1-16.3   Seo et al., 2012

Nanjing, China (9 months) Urban 52.9 Zhu et al., 2014

Chongqing, China Urban 30.7  Wang et al., 2012

Moffett Field, CA, USA Urban 11.6   Steding and Flegal, 2002

EMEP (2013) Various 2.6-12.5 EMEP, 2015

107 sites in USA (MDN/NADP) Various 1.6-25.8 NADP 2014 Annual Summary

10 sites in Japan (estimate) Various 5.2-9.5   Sakata and Marumoto, 2005

10 sites in UK Various 1.6-5.1 Rowland et al., 2010

2 sites in South Africa Various 10.6-15.8 Gichuki and Mason, 2013

2 sites in Mexico Various 7.9-8.2 Hansen and Gay, 2013
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