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GC/MS Hg sample oven

Methods to observe chemistry are under 
development
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New materials for HgII preconcentration are 
needed 

Figure: Mao and Khalizov, 2021

At high concentrations 
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HgII

Hg0

HgII loss from KCl as Hg0 with 
atmospheric exposure

McClure et al., 2013



Ideal materials are selective and quantitative for sorption of 
HgII over Hg0 and can be thermally desorbed

Figures: Shin et al., 2019; Diwan et al., 2020; Wikipedia commons

Perfluorosulfonic acid 
(PFSA-M)

Chitosan α-alumina γ-alumina
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Ideal materials are selective and quantitative for sorption of 
HgII over Hg0 and can be thermally desorbed

Iron Phosphate
(FeP)

Calcium aluminate
(CaAl)

Calcium Phosphate
(CaP)
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• Do these materials sorb HgII without sorbing Hg0? 

• How do these materials compare to CEM when deployed in the field?

• Is HgII lost from CEM or these materials during field deployment?

• Are there changes in HgII chemistry during field deployment on nylon?

Research Questions 
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Do these materials sorb HgII but not Hg0?
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Hg0 Sorption to alternative materials 
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HgII sorption to alternative materials 
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Field deployment of alternative materials 

10



*

0

50

100

150

200

250
pg

 H
gII  m

-3
Field deployment of alternative materials 

* * *

11* Indicates statistical difference from CEM, n = 3

0%
20%
40%
60%
80%

100%
120%

7/27/23 - 8/3/23 8/15/23 - 8/22/23 9/6/23 - 9/13/23

%
 B

re
ak

th
ro

ug
h

CEM Chitosan α-Al2O3 γ-Al2O3 

* * *

6/22/24 - 6/29/24 6/29/24 - 7/6/24

CaP FeP CaAl

* *
*



Are there sample losses or chemistry changes 
on HgII capture materials? 

Pump
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Are there sample losses on CEM? 

0%

20%

40%

60%

80%

100%

120%

2/22/24 -
2/29/24

3/14/24 -
3/21/24

3/22/24 -
3/29/24

6/5/24 -
6/12/24

6/15/24 -
6/22/24

6/22/24 -
6/29/24

6/29/24 -
7/6/24

%
 R

ec
ov

er
y 

of
 H

gB
r 2 S

pi
ke

 
Spring      Summer

13n = 3



Are there sample losses on alternative 
materials? 
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Are there chemistry changes on nylon? 
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HgBr2 loaded after deployment

Field control
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Fig 3, Huang et al., 2013
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Changes in TD profile of HgII from HgBr2 salt 
are minor 
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n = 6 per curve
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Summary 

• Materials tested were selective for HgII 

over Hg0, but did not perform as well 

as CEM

• HgBr2 is lost from CEM and alternative 

materials during field deployment

• TD profile of HgBr2 changes, with losses 
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Thank you! Questions? 
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