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Mercury SpeciationMercury Speciation

Form of vapor phase mercury (Speciation)
Elemental Mercury - Hg0

Oxidized or ionic mercury - Hg++

The form of mercury in the flue gas is critical to performance 
of emissions control systems.
• Elemental Mercury:  Hard to remove from flue gas
• Oxidized or ionic Mercury:  Easier to remove from flue gas 

(downstream ESP, FGD)
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US Coal Speciation
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Why Oxidize Mercury in the SCR?

With downstream equipment (i.e. WFGD), removal of 90+% of the 
oxidized mercury can be achieved

Co-Benefit…Utilization of existing SCR to reduce NOx and oxidize 
Hg

Additional remedies such as ACI can be reduced or eliminated
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Hitachi R&D History for Mercury Oxidation CatalystHitachi R&D History for Mercury Oxidation Catalyst
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Mercury Oxidation Catalyst for PRB CoalMercury Oxidation Catalyst for PRB Coal
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New Hitachi Hg Oxidation Catalyst
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Demonstration at PRB PlantDemonstration at PRB Plant

620 MWg

100% PRB Firing
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Install a Slipstream Reactor for catalyst exposure in actual
operating conditions

Allow for periodic sampling of catalyst performance and extraction 
of samples for laboratory analysis

Utilize results to optimize catalyst design for commercial 
applications

Test ObjectivesTest Objectives
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Installed next to full-scale operating SCR

Takes flue gas from just above the 1st layer of catalyst

Flue gas contains NH3

Used to expose catalyst to flue gas for:

Ongoing periodic performance testing

Periodic catalyst sample extraction for laboratory analysis

Slipstream Reactor Slipstream Reactor -- SSRSSR
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SSR equipped with:

Four (4) layers of catalyst

Sootblowers at each catalyst level

I.D. fan

Control valve for flow adjustment

Heaters

Instrumentation for measurement of flow, temperature and pressure drop 
throughout SSR

Local control panel and PLC with communication to DCS and remote monitoring 
(via modem)

Measurement ports for onsite testing of:
Hg (Ontario Hydro Method)

NH3 (wet chemistry)

NOx

Gas Flow

Slipstream Reactor Slipstream Reactor -- SSRSSR
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SSR SetupSSR Setup

Outline of SSR at P4U2Outline of SSR at P4U2
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44thth ReactorReactor Venturi, IDFVenturi, IDF

SSR SetupSSR Setup
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For PRB (<100 ppm Cl) – results from SSR demonstration test showed very good mercury 
oxidation, as predicted.   
Durability of Mercury Oxidation Catalyst was confirmed

Mercury oxidation more than 80% across the catalyst was obtained in the SSR after 8,000 hours, 
although HCl concentration in flue gas for PRB firing was very low.

Based on these results, along with laboratory testing, deterioration factors can be applied for full-
scale applications

Commercial guarantees are being applied

PRB PRB -- Summary of Mercury Oxidation ResultsSummary of Mercury Oxidation Results
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Eastern Bituminous Eastern Bituminous 
Mercury Oxidation CatalystMercury Oxidation Catalyst
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Comparison of Reaction Speeds

Surface

Inner 

Hg Oxidation Hg Oxidation Hg Oxidation 

2 Hg + 4 HCl + O2 Hg + 4 HCl + O22 →→ 2 HgCl2 HgCl22 + 2 H+ 2 H22O O 

DeNOx DeNOx DeNOx 

4 NO + 4 NH4 NO + 4 NH33 + O+ O22 →→ 4 N4 N22 + 6 H+ 6 H22O O 

2SO2SO22+O+O22 →→ 2SO2SO33 (APH Issues, Blue Plume) (APH Issues, Blue Plume) 

SO2 Conversion SOSO22 Conversion Conversion 

Catalyst

Reaction Speed ; Hg Oxidation, DeNOx >>SO2 Conversion
DeNOx/Hg Oxidation reaction takes place exclusively on the surface
SO2 Conversion rate is very slow and thus may increase with total active materials
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650300Cl
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SO2 Oxidation Rate: < 0.5% below 734oF(390oC) 

Pilot Testing: SO2 Oxidation Rate vs. TemperaturePilot Testing: SO2 Oxidation Rate vs. Temperature
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TRACTM – TRiple Action Catalyst
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Durability Demonstration Test – Underway at U.S. Plant
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A new-plate-type catalyst is developed which can achieve high Hg oxidation and low SO2 oxidation for plants 
burning bituminous coal.

This catalyst can meet Hg oxidation up to 95% at a temperature of 716F while keeping SO2 oxidation rate 
less than half that of a conventional catalyst. (below 0.5% at below 734ºF).

Durability testing at actual plant in the U.S. is underway.

For conventional catalyst, Hg oxidation rate after Air Pre-heater can be kept

higher than 95% even after 17000 hours.

Eastern Bituminous Eastern Bituminous -- Summary of Mercury Oxidation ResultsSummary of Mercury Oxidation Results
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Questions?


