
OXIDATION

FLAMELESS

FLAMELESSFLAMELESS
Oxidation SystemsOxidation Systems

““Redefining Ultra Low NOxRedefining Ultra Low NOx””  

Untouchable DRE > 99.9999%

  Ultra Low NOx < 1 ppmv

  Self-sustaining for Waste Gas > 10 BTU/scf

  100% Waste Gas Turndown Capability
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The PCC Solution

What is Flameless Oxidation?

Process Combustion Corporation's Flameless Thermal Oxidizer (FTO) systems are the best solution 
for applications that require the highest Destruction Removal Efficiencies (DRE) and lowest NOx 
emissions. 

Each FTO is fully automated and engineered to accept the full range of waste gas compositions 
and flow rates generated by our customer's manufacturing processes.

Flameless oxidation is a thermal treatment that 
premixes waste gas, ambient air, and auxiliary fuel prior 
to passing the gaseous mixture through a preheated 
inert ceramic media bed. Through the transfer of heat 
from the media to the gaseous mixture the organic 
compounds in the gas are oxidized to innocuous by-
products, i.e., carbon dioxide (CO2) and water vapor 
(H2O) while also releasing heat into the ceramic media 
bed.

The reason why a flame is not generated in the media 
bed is because the gas mixture is kept below the lower 
flammability limit based on the percentages of each 
organic species present.

PCC's Flameless Thermal Oxidizers are designed to 
operate safely 
and reliably 
below the 
composite 
LFL while also 
maintaining 
a constant 
system flow 
and enthalpy 
(temperature). 
Waste gas streams experience multiple seconds of residence 
time at high temperatures leading to measured destruction 
removal efficiencies that exceed 99.9999%. Premixing all 
of the gases prior to treatment eliminates localized high 
temperatures which leads to thermal NOx as low as 1 ppmv. 
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The PCC Solution

PCC's "Feed Forward" control technology, pre-mixes 
the Mixture of air, fume and fuel before being sent 
down the dip tube with a constant enthalpy and flow 
rate. The reaction zone is held in a fixed location as 
the waste gas composition/flow changes by adjusting 
fuel (constant enthalpy) and air (constant flow rate) 
flow rates and monitoring strategically located 
thermocouples.
PCC's Flameless Thermal Oxidizer Performance:
Destruction Removal Efficiencies (DRE) greater than 
99.9999% are attainable. Thermal NOx emissions of 
less than 1 ppmv are achievable. The system is self-
sustaining for fume streams as low as 10 BTU/scf. 
Waste stream feed forward control ensures stability 
and prevents nuisance shutdowns.

The Technology behind PCC's FTO Performance:
In any Oxidation System, destruction is determined by the Three T's:

Time:	 Residence Time
Temperature:	 Temperature at which the oxidation reaction occurs.
Turbulence:	 Premixing/Mixing (waste gas, air and supplemental fuel).

PCC's Flameless Thermal Oxidizer achieves all three of these metrics by design.
Time
The flow through a PCC Flameless Thermal Oxidizer involves multiple seconds of residence time at 
high temperatures. Because perfect mixing has already been achieved, high gas velocities are not 
required. As a result, the flow through each unit can be slower leading to longer retention times for 
oxidation reactions to reach completion. 
Temperature
Each PCC Flameless Thermal Oxidizer operates with a completely uniform temperature profile that 
means the entire gas flow passes through a bed with a constant temperature profile to ensure that 
optimum destruction is achieved. 
Turbulence
A PCC Flameless Thermal Oxidizer pre-mixes waste gas, air and fuel gas through the integration 
of PCC's "Feed Forward" control technology. Thorough and complete mixture of the waste 
components is completed before they enter the reaction vessel.
Extremely low Thermal NOx levels are a result of a consistent, uniform operating temperature within 
the PCC FTO system. In a typical thermal oxidizer, the burner has hot spots within its flame, yielding 
temperatures in excess of 3000°F. PCC's FTO does not utilize a flame as the heat source. Maximum 
bed temperature of 1800°F - 1900°F ensures the minimization of thermal NOx creation.
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PCC's Flameless Thermal Oxidizer (FTO) Models
PCC offers three different types of Flameless Thermal Oxidizer models based on the volume of waste gas being 
treated: 

Elliptical FTO
The Elliptical model is a refractory-lined cylindrical 
vessel partially filled with ceramic media. A natural 
gas burner is located at the bottom of the vessel and 
is used to preheat the ceramic media bed.

A dip tube is located in the center of the vessel and 
is used to direct the flow of the waste gas into the 
reaction vessel. 

Utilizing PCC's "Feed Forward" technology, waste gas, 
ambient air, and natural gas are premixed based on a 
specified BTU value and delivered to media bed through 
use of the central dip-tube.

A reaction zone is established based on several factors. 
The waste gas is oxidized and then passes through the 
remainder of the media bed prior to exiting through the 
exhaust plenum.-

Emission Performance

© 2022 PROCESS COMBUSTION CORPORATION

Model Treatment Capacity (scfm)
Electric FTO 0 to 100

Planar FTO 100 to ~5,000

Elliptical FTO 750 to 100,000+
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The PCC Planar FTO is a refractory-lined, inverted cone vessel filled with ceramic media. The media is 
preheated through the use of a small auxiliary natural gas burner.

The burner is only used to preheat the system during the initial start-up phase or 
at times the media be temperature falls below the lower operating limit.

Waste gas, ambient air and natural gas enter the bottom of the vessel through a 
gas distribution plate.

The waste stream is forced up through the bed. An initial cooling effect occurs 
within the media bed, due to the ambient temperature of the waste stream.

As the waste gas is heated, as a result of its interdispersion with the heated 
ceramic media, it reaches the temperature at which oxidation occurs. This is 
known as the Reaction Wave. The waste stream 
is fully oxidized and then continues up through 
the remaining bed. It then exhausts through the 
exhaust port located on the top of the unit.

The PCC Electric FTO consistently treats Volatile Organic Compounds (VOCs) 
in waste gas streams yielding removal efficiencies of 99.9999%. The thermal 
oxidation is accomplished at 1800°F to avoid production of thermal NOx 
and to minimize operating costs. Thermal NOx levels are < 1 ppmv. High 
Destruction Efficiency, Low NOx, Electrically Heated.

The PCC Electric FTO consists of a carbon steel, refractory-lined oxidation 
vessel. The vessel contains three spiral-wound electric resistance heater 
elements in 310SS protection tubes surrounded by a bed of randomly packed inert ceramic saddles. The 
PCC Electric FTO is fully automatic and there are no moving parts in the oxidizer. Alternate materials of 
construction are available as required based on the waste gas composition. A typical system requires 480V 
3 phase 100 amp, 120V 1 phase 20 amp, and 5 scfm of instrument air at 80 psig.------

The PCC Solution
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How the PCC Electric FTO Works
The PCC Electric FTO consists of a vertical, refractory-lined vessel filled 
with ceramic media. The ceramic media is pre-heated to a calculated 
temperature through the use of an electric resistance heater. Electrical 
energy is only required as a supplement to the heat content of the fume 
and to preheat the ceramic bed during start-up.

The waste gas and air are pre-mixed at the bottom of the vessel and 
introduced into the unit. The organic compounds found in the waste gas 
are  oxidized and discharged into the atmosphere via a stack extension 
on the top of the unit.

The PCC Electric FTO operates well below the Lower Flammable Limit 
(LFL) eliminating the possibility of a flame within the system. The fume 
oxidizes as it passes through the oxidation zone releasing heat, which 
is transferred into the surrounding ceramic matrix thus maintaining the 
operating temperature of the Ned without the need for supplemental 
heat via the electric heaters.

Simplicity of Design

The PCC Electric FTO's simplicity of design and portability made it a 
multipurpose piece of equipment for multiple low volume waste gas 
treatment applications. The PCC Electric FTO's standardized design 
requires minimal customization. The modular configuration makes it 
simple to install.
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The PCC Solution

Located in the South Hills of Pittsburgh, PA, PCC's 
Administration, Sales, Engineering, Manufacturing and 

Research & Development are housed in one location.

MISSION STATEMENT...PCC’s mission is to apply our know-how with confidence to design, supply 
and service high-tech, energy-efficient, dependable combustion and pollution control systems that 
provide cost effective environmental solutions for our global customers.

We will work hard together to achieve mutually rewarding, long-term relationships with our clients 
and suppliers, and we will continuously develop new technologies to meet emerging market needs.

For over 50 years, Process Combustion Corporation (PCC) has designed, supplied & 
serviced combustion, heat transfer & pollution control systems worldwide. Headquartered 
in Pittsburgh, PA, USA; with offices in Beijing, China; and London, England; PCC is recognized 
as a global leader in pollution control systems. Our creative designs minimize system costs, 
especially energy consumption, while meeting environmental regulations. Our capabilities 
include:

Our Core Values
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Know-How - Experienced, Knowledgeable & Competent - PCC's #1 Core Value

Hardworking - Working Hard Together to Get the Job Done

Confidence - Our Confidence in Our Abilities = Customer Confidence

Customer Focus - Custom Design with a Friendly, Willing Spirit

Dependable - Meeting Commitments to Our Customers & Owners
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Thermal Oxidizer Systems
Regenerative Thermal Oxidizers 
Flameless Thermal Oxidizers
Bio-Oxidation Systems
Wet Scrubbers
Activated Carbon Adsorption 
Air Heaters
Specialty Burners
Specialized Combustion Systems
Low NOx, SCR/SNCR Systems
Landfill Gas Thermal Oxidizers
Service & Installation
Engineering Studies
Turnkey Projects

OXIDATION
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PCC has enjoyed successes working with the following companies (partial list) over the years. Our goal 
is always to be sure our customers are satisfied with quality, custom-designed and engineered, reliable 
products and services.

PCC’s Customers

3M
Air Products & Chemicals
AK Steel
Albemarle
Albemarle Catalyst 
Amsterdam
Aker Kvaerner
ALCOA
AOC
Arcadis Giffels
Arizona Chemical
Arkema, Inc.
Ashland Polyester
Atlas Roofing Corp.
Barrick Goldstrike Mines, 
Inc.
BASF Corporation,  
BC Seneca
Bayer
BE&K Construction Co., LLC
BlueStar Silicones
BP Chemical
British Gypsum
C.A.G.
Cabot Corporation
Calgon Carbon Corporation
Catalyst Recovery  
of LA, LLC
 

CertainTeed Corporation
Codelco Devision El 
Teniente
Chinook Sciences
CDI Engineering
Cyanco
Cytec Carbon  
Fibers LLC
Cytec Industries Malaysia 
Sdn Bhd
Daikin America
Dow Chemical
E.I. DuPont de Nemours 
& Co.
Eastman Chemical
Elysium Energy
Engelhard
Fabrica Carioca de 
Catalisadores
Firestone  
Polymers, LLC
Ford Motor Company
Gas Technology Institute
Grace Davison
GrafTech
GSF Energy LLC
Harper International
Henry F. Teichmann
Honda R&D Americas, Inc.
 

Honda Transmission Mfg. of 
America, Inc.
Horsehead Corp.
Huber Engineered Wood
Hyundai Motor 
Manufacturing
IES Ltd.
Ineos
Ineos Nitriles (UK) Ltd.
Iron Dynamics  
Flat Roll Division
Israel Military Industries 
Ltd. (IMI)
JM Huber
KiOR Inc.
Koppers
Kunshan Eastern Rainbow 
Environmental Equipment 
Co.
Kureha Advanced Materials, 
Inc.
Lanzhou Design Institute
LES Renewable  
NG, LLC
Lipten Company
Louisiana Pigment 
Company, L.P.
Lucite  
International, Inc.
Meadwestvaco Papers 
Group
 

Metropolitan Biosolids 
Management, LLC
Millennium  
Inorganic Chemicals
Monsanto
Montauk Energy
Morgan AM&T
National Electrical Carbon
Niro, Inc.
Noble Energy
Norit Americas
Omnova Solutions
Omya, Inc.
OPTI Canada
Orion Carbon
Owens Corning Asphalt 
Plants
PetroChina Jilin 
PetroChemical Company
Polychemie, Inc.
PPG Industries, Inc.
Propak Systems Ltd.
Puralube 
Rubicon/Huntsman
Rudolph/Libbe, Inc.
Seadrift Coke, LP
Seneca Landfill Gas  
to Energy Plant
Shanghai SECCO 
Petrochemical Co.

Sinopec Anqing
Solid Waste Authority of 
Central Ohio (SWACO)
Solutia
Sterling  
Chemicals, Inc.
Swindell-Dressler 
International Co.
Technical  
Chemical Co.
Tembec Industries
Toray Carbon  
Fibers America, Inc.
URS Corp.
Valspar
Waak engineering
Waste  
Management Renewable  
Energy, LLC
Weyerhaeuser
Yantai Wanhua 
Polyurethanes  
Co. Ltd.
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Representatives are located in major US Cities, Canada, Asia, and selected countries, 
visit www.pcc-group.com to find your local agent.

U.S. HEADQUARTERS
300 Weyman Road, Suite 400, Pittsburgh, PA 15236 
Tel: (412) 655-0955; pcc@pcc-group.com

UNITED KINGDOM
Brunel Road, Rabans Lane, Aylesbury Bucks HP19 8TD
Tel: +44 (0) 1296 487171; Fax: +44 (0) 1296 43680

PCC ENVIRONMENTAL EQUIPMENT (BEIJING) CO., LTD.
E-507, E-508, Fuli Morgan Center, No. 6 Taiping Street,
Xicheng District, Beijing, 100031 China 
Tel: +86 010 83131505; www.pccchina.cn

PROCESS COMBUSTION TECHNOLOGIES INDIA PVT LTD.
Shiva Pharma Building - 7th Floor, Sarabhai Complex
Wadi Wadi, Vadodara, 390007 India
Tel: +91 99208 08899; ssundaraju@pcc-group.com
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