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Method Summary 

• The collection of mercury, from ambient air in 
the vapor and particulate phase, involves use 
of gold-coated bead traps and glass-fiber 
filters.

• Vapor-phase Hg is collected using gold-coated 
glass bead traps. Air is pulled through the 
vapor-phase sampling system using a mass-
flow controlled vacuum pump at a nominal 
flow rate of 0.3 Lpm.



Method Summary 

• Particle-phase Hg is collected using a glass-
fiber filter in an open-faced Teflon® filter pack. 
Air is pulled through the particulate sampling 
system using a vacuum pump at a nominal 
flow rate of 30 Lpm.

• The detection limits achieved using Method 
IO-5 are 30 pg/m3 for particulate Hg and 45 
pg/m3 for vapor mercury.



Definitions

• Particle-phase Hg is collected using a glass-
fiber filter in an open-faced Teflon® filter pack. 
Air is pulled through the particulate sampling 
system using a vacuum pump at a nominal 
flow rate of 30 Lpm.

• The detection limits achieved using Method 
IO-5 are 30 pg/m3 for particulate Hg and 45 
pg/m3 for vapor mercury.



Equipment

Sampling box/Shelter 

Stand Flow control box

• Pump

• Needle Valve

• Mass Flow Meter

• Exhaust fan



Set Up

Set up the sampling box/Shelter 



Set Up

Connect and fix tubing



Developed Sample

Amalgamation cartridge

– Quartz glass tube

– Gold coated quartz bead

– Two traps as a set

Dimpled

Flow

Quartz bead



Developed Sample

Pretrap/Sodalime



Developed Sample

Prevent to take raindrop

Secured for sampling trap



Developed Sample

pretrap

1st trap

2nd trap

Air in To pump



Sampling

Mass flow meter

~0.3 Lpm

Needle valve

Adjust  flow rate



Sampling

Field Test Data Sheet

General 
information

Met. data

Cartridge/filter

information

Field data

comments



Retrieve sample

Record flow rate and 
turn off pump

Disconnect tubing



Retrieve sample

Remove pretrap Cap with teflon sleeve



Retrieve sample

Seal ends Pack with doudle PE bag



Retrieve sample

Name the sample

Ready for analysis !



Filter Sampling

5.0 Lpm



Filter Sampling

• Glass fiber

• Teflon (PTFE)

• Cation exchange membrane

• Nylon

• … 



URG 3000M

Manual sampling instrument 
for RGM and PBM



URG Teflon coated PM2.5 inlet 
coupled to a quartz annular 
denuder. The aerosol is collected 
on a URG 47 mm Teflon filter 
supported by a quartz or nickel 
screen. This sampling 
arrangement eliminates positive 
Hg(p) measurement artifacts.

Introduction 



Denuder coating 

Rinsing DryingAcid cleaning 

10% (v/v) HCl
72 hours

DIW (3~5 times)
Methanol

Ar supply



Set 500℃,30mins 
Ar purge

Denuder coating 

Coating Drying Blanking

Ar supply3M KCl



Denuder coating 

Ready for use

Coating part



Cyclone and filter 

Elutriator/Cyclone

2.5 μm cut-off

Filter pack

Flow



Flow rate: 10 L/min 

Setup and Sampling 



2600 analyzer 

30 min; max temp: 5000C; Ar : 0.3 Lpm

Thermal desorption



Flow Diagram
IO-5 mode



Mercury Vapor Primary Calibration 
Unit

Tekran model 2505



Calibration curve and duplicate
1, 5, 10, 25, 50, 75, … μL   

IO-5 method operation 



Sample analysis

IO-5 method operation 

Heating 
Connect the 
sampling trap  

Remove the 
original trap 



After analysis

IO-5 method operation 

Blank
• Extra desorption cycle

Duplicate
• Recovery test

> 80% - 1st trap
< 80% - 2nd trap



Active sampling Passive sampling

Compatible speciation 

measurement
Component indistinguishable 

High temporal resolution Wide-range deployment

Power required No power or infrastructure required

Limited spatial coverage Good spatial coverage

Trained manpower Easy to manipulate

Limited concentration range High dynamic range

Active v.s. passive sampling 
methodology 



Passive air sampler

McLagan et al., 2016

Tekran MerPAS



Pilot study in tropical/subtropical 
region

• NCU, Chungli

• 108 m asl

• Suburban/rural

• LABS, Nantou

• 2862 m asl

• Remote mountain



Experiment setup

• The sampling bracket is fixed by cable tie

• Replicates are sampled at same elevated height.



Experiment setup

: lid opened

: lid NOT opened



Retrieve the PAS

Lid-sealed Date record

Double-bagged Ready for storage



Recording



Analysis



Analysis



Applications
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