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AIMS OF WORK

To develop a waste free process for Hg capture 
based on novel Au/C regenerable sorbent.

- To achieve a new metodology for Au nanoparticles deposition 
onto carbon monoliths.

- To determine the efficiency of the sorbents for Hg capture.

- To evaluate the regeneration behavior of exhausted sorbents.



-highly volatile element.

-persistent in the atmosphere 

(concentrations 3 times higher 

than pre-industrial days).

-toxic at low dosages.

- a local and transboundary 

pollutant.

- potentially bio-accumulative.

INTRODUCTION & BACKGROUND

WHY TO CAPTURE MERCURY?



Mercury fate and trasport in the global atmosphere emissions, measurements 

and models. 2009. 

INTRODUCTION & BACKGROUND

ANTROPOGENIC SOURCES OF MERCURY



Before combustion: coal cleaning.

After combustion:

Multipollutant technologies:

ï Flue Gas Desulfuration (FGD).

ï Selective Catalytic reduction (SCR), Hg0-Hg2+.

ï Particulate matter control.

Specific for Hg:

ï Activated carbon injection.

ï Fixed adsorption structures.

INTRODUCTION & BACKGROUND

TECHNOLOGIES FOR Hg ABATEMENT



Raw support:

MC-orig

Treated supports:

MC-HNO3

MC-vapor

MC-air

ÅDirect reduction (Au3+)

ÅColloidal (Au0)

Post-treatment

4% H2/Ar, 300ºC

INVESTIGATION METODOLOGY & RESULTS

PREPARATION OF Au/C SORBENTS

CARBON MONOLITHS

SYSTEM TO FORCE Au SOLUTION 

TO PASS THROUGH THE 

CHANNELS

SEM MICROGRAPH OF Au NANOPARTICLES



 MC-orig MC-HNO3 MC-air MC-vapor 

Elemental analysis 

C (%) 

H (%) 

N (%) 

S (%) 

O (%, by diff) 

 

93.86 

0.80 

0.25 

0.00 

5.09 

 

68.40 

1.53 

1.36 

0.00 

28.71 

 

88.16 

0.82 

0.00 

0.00 

11.02 

 

74.66 

1.49 

0.19 

0.00 

23.66 

N2 physisorption 

SBET (m
2
/g) 

Vmeso (cm
3
/g) 

Vp (cm
3
/g) 

 

430 

0.008 

0.251 

 

343 

0.006 

0.204 

 

433 

0.011 

0.253 

 

750 

0.035 

0.448 

IR integrated area (region) 

1700 cm
-1

 

1100 cm
-1

 

 

0.02 

4.1 

 

0.92 

11.27 

 

0.43 

10.46 

 

0.96  

6.66 

TPD experiments 

CO2 (mmol/g) 

CO (mmol/g) 

 

0.313 

1.187 

 

3.923 

2.821 

 

0.583 

2.628 

 

1.054 

2.212 

 

INVESTIGATION METODOLOGY & RESULTS

CHARACTERIZATION OF THE SUPPORTS



MC-orig-Au-SHC

INVESTIGATION METODOLOGY & RESULTS

CHARACTERIZATON OF THE SORBENTS
FE-SEM MICROGRAPHS

MC-orig-Au-SMC MC-orig-Au-C2

MC-HNO3-Au-C2 MC-air-Au-C2 MC-vapor-Au-C2



INVESTIGATION METODOLOGY & RESULTS

CHARACTERIZATION OF THE Au/C SORBENTS

Sorbent SBET

(m2/g)

Au 

(SEM-EDX)

(%)

Au surface

coverage

(%)

Au average

particle size

(nm)

Au particle

average 

circularity

MC-orig-Au-C2 427 0.83Ñ0.20 4.5 21 0.90

MC-HNO3-Au-C2 n.d. 1.82Ñ0.49 19.4 25 0.86

MC-air-Au-C2 n.d. 0.81Ñ0.22 3.7 19 0.90

MC-vapor-Au-C2 n.d. 1.62Ñ0.47 8.6 20 0.88

MC-orig-SHC 413 8.92Ñ1.18 63.5 - -

MC-orig-SMC 421 1.94Ñ0.64 26.7 33 0.84

0,1 % Au bulk



Space velocity: 53000 h-1

Temperature: 120ºC

Initial concentration: 22ppb

Regeneration: TPD to obtain appropriate conditions.

(10ºC min, up to 550ºC)

INVESTIGATION METODOLOGY & RESULTS

INSTALATION FOR Hg CAPTURE TESTING


