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Mercury in the atmosphere
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® Mercury fractions:
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® Gaseous oxidized mercury, GOM /) &r B
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® Particulate-bound mercury, PBM

® Calibration issues

® Calibration usually using Hg(o) for all Hg fractions

® Requirements for species-specific Hg calibrations




Calibration capability

® For high concentrations ® Forlow concentrations
® For GEM ® For GOM

® Validation of calibration strategies ® Recent developments




1. Calibration Approach for GOM Based on
Nonthermal Plasma Oxidation

Helium (cold) plasma

Energy in energetic electrons vs. energy converted into heat

Quantitative conversion of Hg(o) to Hg(ll)

Use of reactive gasses (02, Cl2, Br2) for the production of HgO, HgCl2, HgBr2

Validated using radioactive 97Hg tracer
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1. Calibration Approach for GOM Based on
Nonthermal Plasma Oxidation
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1. Calibration Approach for GOM Based on
Nonthermal Plasma Oxidation

® Design of the thermal
reduction tube
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1. Calibration Approach for GOM Based on

Nonthermal Plasma Oxidation

® Identification of Hg(ll)

species
* TPD-QMS
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2. Validating an Evaporative Calibrator for
Gaseous Oxidized Mercury
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2. Validating an Evaporative Calibrator for

Gaseous Oxidized Mercury

® Experimental setups T { ez | - [ B
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2. Validating an Evaporative Calibrator for
Gaseous Oxidized Mercury

0
a) HgClL, + H 0
82718 b) HgCl, c) Hg
(total output)
120 16
14
\
100 F————— '
———————————g—————————— o 12]x
o & o ¢ e - :
) 'P . =
3= o® ——- theoretical output value & 8 \
- J— ® 1178 ng m-3 n __o®
- *% ° 289 ng m-3 g 60 o o \
2 ® 204 ngm-3 2 ) e 6 9 o
o] 5.90 ng m-3 D — n— &
= = a0 4 o
| , /
20
U —
0 - T T T
20 40 60 80 0 20 40 60 80 0 20 40 60

time [h] time [h] time [h]



2. Validating an Evaporative Calibrator for
Gaseous Oxidized Mercury
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Take away message

® Still a lot of work to be done to properly measure low atmospheric Hg levels




