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 Mercury Passive Air Sampler

 Developed at U. of Toronto by David McLagan, Frank Wania
and Carl Mitchell

 U. of Toronto global study documented that MerPAS is 
capable of accurate and precise background ambient air 
measurements (1-3 ng/m3 = 100-350 ppqv)

 Sample rate (SR) calibrated with Tekran 2537 Ambient Air 
Monitors at multiple sites 

 On-going studies for contaminated sites and indoor air

MerPAS Development Summary
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MerPAS Studies
U. of Toronto
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Basics of MerPAS

 Design resulted in precise, stable & 
robust Sampling Rate (SR)

 Jar provides protection, eliminates 
wind effects and used as a container 
for transport

 SR determined using the Tekran 2537 
Hg Monitor

High sulfur carbon media in stainless steel 
screen insert
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Significant Advantage of Radial Design

Diffusive sampling rate for benzene and activated charcoal

 Radiello diffusive surface has:
• Consistent sample rate performance
• Non-detectable Hg blank
• Very minimal wind and temperature effect 
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 OUTDOOR AMBIENT AIR 
• 0-50 ng/m3 |  7 to 365 Days

 OUTDOOR CONTAMINATED AIR
• 0.050-1000 ug/m3 |  hours to 7 days

 INDOOR AIR
• 0-1000 ug/m3 | hours to weeks

 PERSONAL EXPOSURE
• 0-1000 ug/m3 | 8-hours typical

MerPAS Configurations
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MerPAS Configuration & Sample Time Guidelines 
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Global Ambient Air Study Performance
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 Precision based uncertainty =  

3.6 ± 3.0%

 Active-Passive mean normalized 
difference = 8.7 ± 5.7%       
(includes active sampler uncertainty)
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 Documents available at 
www.tekran.com
• Siting guidelines
• Sampler configuration 

options 
• Sample time guidelines
• Blank selection
• Sampling SOPs

Ambient Air Sampling 
SOP Flowchart  



www.tekran.com
MerPAS@tekran.com

 No power required

 Simple to deploy & retrieve

 Low entry cost – low temporal resolution

 Range likely unlimited (1 ng/m3 to 5 mg/m3)* 

 Confirmed linear SR to ug/m3 levels 

 Relatively immune to wind speed (WS) and 
temperature (T) effects

 Uses well known Radiello diffusive barrier

MerPAS Features

* See specifics in subsequent slide
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MerPAS Analysis

• Analysis must be done in a trace-
clean analytical lab by skilled mercury 
chemists

• Direct thermal analysis is preferred, 
no acid digestion (EPA Method 7473)

• Multiple instrument vendors 

• EPA Method 1631, acid digestion may be required for very 
high Hg loading (e.g. artisanal gold mining)

Nippon MA-3000
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Tekran MerPAS Analysis

• Sulfur-carbon is a challenging matrix and can 
degrade the catalyst quickly

• Use of acid gas scrubbing materials applied to 
carbon mitigates sulfur impacts 

• Tekran currently offering analysis and can act as an 
independent reference laboratory for scientists and 
international networks 
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Applications

Research

Minimata Compliance 

Network Monitoring & Trends
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 All samplers deployed in triplicate for precision

 Active, calibrated Tekran 2537 GEM measurements at all sites

 Updated and improved SR includes T and WS correction 

 Site colors indicated MerPAS sample frequency

U. of 
Toronto 

Global Study 
Sampling 
Locations

From McLagan et al., (https://doi.org/10.5194/acp-18-5905-2018)
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Active and Proposed Network
Organized by Alexandra Steffen, Env. & Climate Change Canada 

alexandra.steffen@canada.ca 
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Urban Hg Source Mapping – Greater Toronto
David S. McLagan et al. (2018) Environ. Res. Lett. 074008
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Former Hg Mine Site Mapping
McLagan et al., 

https://doi.org/10.1029/2018JD029373

 Mine site buildings survey

 Values in ng/m3 | Area of ~0.6 km2

 7-Day sample deployment

 Seasonal differences observed

 Emissions estimated at 80±40 and 
150±75 kg/yr for October and 
July, respectively
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 Month-long sample time capable of detecting 
statistically significant gradient profiles

 Measured gradients and temporal trends are 
consistent with expected Hg air-surface exchange

 Interpretation limited to semi-quantitative 
relative comparison of flux strength

U. of Toronto MerPAS Gradient Studies
Feigis, Mistry, Snow, Mitchell, Lei and Wania. Assessing the atmosphere-surface exchange of GEM using passive air samplers. 
29th Annual Meeting of SETAC Europe, Helsinki, Finland, May 26-30, 2019.

Time Averaged Vertical Profiles

Over Contaminated Soil Over Natural Soil
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MerPAS: Indoor Mercury Spill Example
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Select Applications for 
Monitoring, Research & Exposure

• National & international networks

• Artisanal gold mining

• Identifying and mapping hot spots 

• Community exposure monitoring

• Contaminated site cleanup monitoring

• Indoor spill cleanup and monitoring

• Personal exposure industry, schools, workplace & homes

• Area source emissions 

Vertical profile industry site
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 Hg passive sampler international intercomparison

 Internal Tekran SR calibrations

 Intercomparison with U. of Mississippi

 Global Atm. Passive Sampler (GAPS) Network 

 ECCC spatial mapping and vertical gradient in high arctic

 Chamber-based climate study

 U. of Toronto studies of indoor air SR and use at an artisanal 
gold mine

MerPAS Ongoing Studies
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 Radial diffusive surface has better performance than 2-D badge 
type passive air samplers

 Proven to be sensitive, accurate and precise at background Hg 
levels

 Media has low consistent blanks and massive uptake capacity

 Robust packaging and simple to deploy

 Direct thermal analysis can be faster, easier and lower cost 
compared to liquid acid digestion and analysis

Conclusion: Why Use MerPAS for New and 
Complimentary Mercury Networks


