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Why prepare a summary?

• This summary is a guide to the NOx information which appears in Power 
Plant Air Quality Decisions (PPAQS).

• PPAQS is a system for NOx decision makers. It is available to operators 
(coal, cement, WTE, refining, etc.) at no charge and by subscription to 
others.

• The summary is used as a basis for discussions in periodic webinars.
• Subscribers are encouraged to submit additional case histories and 

analyses for inclusion in the system.
• The current information in the system is quickly accessed by decisive 

keywords e.g., application, contaminant, product, process, and company.
• McIlvaine is pursuing improved classifications in multiple languages e.g., 

consensus on catalyst cleaning, rejuvenation and regeneration as the 
three maintenance options.

• Every corporation has a corporate number to identify all facilities in 
multiple languages.  This is very important for Chinese companies where 
confusion reigns.
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Control Options

DeNOx decisively classified options for coal, cement, incineration

Option * Details

SCR E Ammonia injection followed by a catalytic reactor

A High efficiency and accepted by regulatory authorities

D Cost, catalyst plugging, space

SNCR E Urea injection in the furnace

A Low cost, low maintenance, space

D Low efficiency, ammonia slip

Ozone

Oxidation

E Ozone injection followed by scrubber

A Little space if scrubber already in place

D Ozone cost, efficiency

Hydrogen

Peroxide

E Chemical injection converts to NO2 followed by scrubbing

A Low capital cost if scrubber already in place

D Chemical cost

Catalytic

Filter

E Fabric filter has embedded catalyst

A Lower footprint with combination, lower capital and operating 

cost

D Lack of experience

* E= explanation, A=advantages D=disadvantages

:



SCR reaction principles



DeNOx vs. SO3 formation



Catalyst Poisoning
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SCR Basics



Tail-end SCR



Simple Cycle SCR Scope



Simple Cycle SCR  Factors



NOx  Regulations – Ambient NO2
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Hybrid SCR/SNCR



Hybrid SCR/SNCR in China



SCR/SNCR combo - Fuel Tech



ROFA + LoTOx - AECOM



Burners, SNCR and SCR combination-
Reaction Engineering



LoTox Ozone (AECOM)



Linde LoTOx system



Peroxide provides modest NOx 
Reduction



NOx Control as part of Optimization



Boiler/SCR optimization - EPRI



CO, NOx and LOI reduction  (Invensys)



Catalyst management strategies to 
achieve Hg oxidation
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Aggressive catalyst management 
strategy to maximize Hg oxidation



Moderate catalyst management 
strategy to achieve Hg oxidation



Catalyst Design - HT



HTI SCR Experience



Catalyst Management - CERAM



Select catalyst by thinking 
outside the box



Honeycomb vs. Plate Catalyst



Peroxide combines with scrubber for 
NO2 capture



Catalytic Filtration with embedded 
catalyst-advantages



CERAFIL  Top Kat



Catalyst distribution in filter



Catalytic filter system design



Catalytic Filter applications



SNOx™ for acid production and NOx 
reduction
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Mercury Oxidation Factors



Impacts on mercury
capture (Hinton)



Mercury oxidation with SCR



Mercury in Fuel



Chlorine in Fuel



Effect of Chlorine on SCR HG Oxidation



Bromine and Chlorine 
inter-relationship



Bromine, SCR impact on Hg oxidation



Oxidized mercury vs. temperature



Ammonia impact on Hg oxidation



Catalyst Management-evaluation of 
condition



Select different catalyst for each layer
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Urea to Ammonia



Grundfos pumps for urea

• The situation and the Grundfos solution
The CIM/CIU 150 is a standard interface for data transmission between Profibus DP network and a Grundfos pump 
or controller. It makes data exchange
possible between Grundfos pumping systems and a PLC or SCADA system. 

• BOT Elektrownia Opole S.A. power plant has an existing installation of several Grundfos CRNE multistage pumps 
(delivering solution water and urea which is sprayed through nozzles into the power plant's chimney).
The current system contains:

• · 10 CRNE 1-23 (product no. 96570982)
• · 2 CRNE 5-29 (product no. 96518538)
• In the power plant these pumps should be controlled by the main process control system Teleperm (Siemens). The 

complete pump system was delivered and installed by an external Swedish company using a local Polish 
contractor. The existing data transmission used Profibus protocol, but the existing system was delivered without 
CIM/CIU modules.

• Grundfos Poland offered the prefect solution: Grundfos CIM/CIU. For Grundfos CIM/CIU 150 modules no custom 
programming is needed to integrate them in a Profibus network. The system integration is very straight-forward. 
Now the new add-on-equipment includes Grundfos CIU modules and a Siemens PLC system, which provides full 
control of pumps and S7 300.

•
The outcome
BOT Elektrownia Opole S.A. power plant is very satisfied because all Grundfos pumps and the new control solution 
have performed very well. Now local technicians can control and monitor all connected pumps via CIM 150. And 
these pumps are very critical ones: If they stop running and the NOx concentration reaches a too high level the 
control system will immediately stop the complete power block.

•



NH3 measurement options



NOx and NH3 extractive  CEMs



Sick extractive UV analyzers



In situ  NOx and NH3 Cems



Sick in situ UV NOx, NH3 CEMs



DeNOx ammonia mixing


