
PRECISION COMBUSTION,INC.

COMPANYCAPABILITIES

© Precision Combust ion, Inc. 2020 All Rights Reserved

Precision Combust ion, Inc. ɹ 410 Sacket t Point Road  ɹ North Haven, CT 06473 ɹ 203-287-3700  ɹ www.precision -combustion.com

Advanced Catalytic 
Reactors and Systems

for the Energy and 
Environmental Sectors



`

MISSION
PrecisionCombustion,Inc. develops,manufactures,and markets
catalytic components and systems for clean and efficient
combustion,power generation,emissionscontrol, and chemical
manufacturingapplications.

VISION
We aspireto developand commercializeworld leadingcatalytic
combustion, catalytic reaction, and sorbent technologies to
enable mankind to improve its way of life while reducing and
eliminatingatmosphericpollutants.

CORE COMPETENCIES
Our Core Competenciesare in the fields of catalytic reaction
and combustionincludingreactor design,catalystformulation,
coatingprocesses,reactorassembly,andperformancetesting.

Fuel Reformers and Fuel Processing Catalytic Reactors

Fuel Processor Systems

Burners / Oxidizers

Air and Fuel Cleaners

Internal Combustion & Gas Turbine Engines

Fossil Fuel Production

Specialty Products and Services
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Power Generation Systems



Point of Contact:

Anthony Anderson

Director, Marketing and Business Development
Precision Combustion, Inc. 
410 Sackett Point Road 
North Haven, CT 06473
(203) 287-3700 Ext. 290
aanderson@precision-combustion.com

Website: www.precision-combustion.com

COMPANY OVERVIEW

PROFILE

PrecisionCombustion,Inc. is a privatelyheldcorporation,foundedin 1986locatedin North Haven,Connecticut,USA.
Our site containscatalystformulation,coating,andreactormanufacturingfacilitiesaswell asmultiple advancedtest
rigssupportedby a team of experiencedengineers,techniciansandmachinists. PCIhasdistinctiveskillsin advanced
catalyticreactor,sorbentmodule,andsystemdesignandin catalystformulation,coating,andsupports. Manyoft/LΩǎ
staff have PhD's,including in the fields of chemicaland chemical reactor engineering,mechanicalengineering,
computationalfluid dynamics,chemistry,physicsandmaterialsscience. PCIhasdevelopeda world-leadingexpertise
in the fieldsof catalyticcombustionandreactionandcleanpowergeneration.

FACILITIES

» 38,000sqft of researchandmanufacturingfacility

» 5,500sqft catalystformulationfacility

» State-of the art in-houseinstrumentsand equipment
and13advancedtest rigs

»  In-house machine shop for fabrication

»  Capability for low and high pressure testing

» Computationfacility with latestdesignandsimulation
software: ANSYS-FLUENT,ASPENEngineeringSuite,
Labview®, SolidWorks, CFDesign, COSMOS,and
ChemCAD.

Highly competent technical and 
supporting staff focused on 

innovation and customer 

deliverables
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TECHNOLOGIES AND  
RESEARCH & DEVELOPMENT

TECHNOLOGIES

Ourtechnologicalbreakthroughsarereflectedint/LΩǎMicrolith®catalyticreactordesigns,the RCL®catalyticcombustor,
and in the more than 80 issuedU.S. patentswe havebeenawarded. Ourbusinessfocusis on the commercializationof
technologiesdevelopedin-house. Thetwo coretechnologiesdevelopedby PCIare:

» Microlith® catalytic reactor technology for fuel reformer, fuel processorand fuel cell systems,portable power
generation,chemicalprocesses,adsorptionsystemsfor air and fuel cleaning,exhaustaftertreatment, and specialty
applications.

» RCL® catalytic combustors for gas turbine NOx reduction, heavy oil/methane hydrate production and soil
disinfestation/remediation.

All of our technologiesare customizedto perform within the systemsof our OEMcustomers. PCIcreatesvaluefor our
customers by applying our patented and proprietary catalytic technologiesto their systems. Working with our
customers,our technologyandintegrateddesignskillshaveprovidedperformancebenefitsandreducedsystemcostsin
a compact,lightweightpackagesfor aerospace,defenseandenergyapplications.

PRODUCT ASSURANCE SYSTEM

PCIhas appropriate proceduresand processesin
placeto ensurequality of output to meet project
objectives. Individualcontributors are responsible
for the quality of their output and are monitored
for quality of output by their direct supervisors.
PCI is committed to performing all work in
compliance with applicable Federal, state, and
localenvironmentregulations.

High value added catalytic reactor 
systems for combustion, power 

generation, environmental and chemical 

processing applications
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DESIGN

Microlith® reactorsare catalyticreactorsconstructedwith t/LΩǎ
patentedMicrolith®substrate. Thesubstrateis very thin andhas
short metal channelsresemblingscreensor meshes. Microlith®

reactorshavelow pressuredrop, enablingdesignof a high cell
density,low thermalmassdevicewhichsimultaneouslyleadsto
a smaller, lighter and higher efficiency catalytic reactor. The
substrate design increasesmass transfer and heat transfer,
allowing more rapid reactor responseto gastemperaturesas
well asimprovedratesof reactantcontactwith the surface. The
substrateis coatedutilizing proprietary methodswith a variety
of materialsincludingcatalystsand adsorbentmaterialswhich
providea uniqueandsuperiorapproachto chemicalreaction.

ADVANTAGES

Ultra-compact: Equivalent conversion and
pressuredrop asa monolith substratewith a 20
fold sizereduction.

Lightweight: Typically 10 times lighter than
competingtechnologies.

Fast Transient Response: Typically 20 times
fasterthanceramicmonoliths.

High geometric surface area: Up to 6 times
higher than competingtechnologiesleadingto
higher reaction selectivity and performance
advantages.

Compact, lightweight, and high 
efficiency catalytic reactor systems 

offering major performance and cost

advantages

MICROLITH ® CATALYTIC 

REACTOR TECHNOLOGY

MICROLITH ® REACTOR SYSTEMS

PrecisionCombustionInc. has developedcompact, lightweight
and high efficiency catalytic reactor systems offering major
performance and cost advantagescompared to conventional
state-of-the-art catalytic reactors. Ultra-short channel length
substrate structure combined with advancedcatalyst coatings
givesuperiorcharacteristics.
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Superior logistics fuel processors for 
HTPEM, SOFC, and other high 
temperature fuel cell systems

MICROLITH ® FUEL PROCESSORS

PCIhasdevelopedlogisticsfuel processorsfor SOFC,
HTPEM, and other high temperature fuel cell
systems. The fuel processors are designed for
reformingdiesel,JP-5 or JP-8 and are currently sized
for 0.5, 1, 2, 5, 10, 50 and 250 kilowatt fuel cell
systems. The fuel processors include the fuel
preparation, ATR reactor, steam generator, sulfur
remover and BOP components. The initial
applications targeted are tactical gensets, vehicle
APUs,NavyShipAPUs, UASandUGVpropulsion, and
fuel cell stacktesting. PCIis also developingnatural
gas,biofuelandliquid hydrocarbonfuel processorsto
supportindustrialneeds.

APPLICATIONS
» Fuel Cell System

» Chemical Industry

» Research & Development

MICROLITH ® FUEL 

PROCESSOR SYSTEMS

KEY FEATURES
» > 85%Reformingefficiency(LHVbasis)

» Projectedcatalyst lifetimes of thousandsof
hours

» Operationat low S:C ratio for reduced
water needs

» Noobservedcokeformation

» Sulfurtolerant catalyst

» Sulfurcleanupfrom reformateto < 1 ppm
» Pumps, blowers and controls packaged

separately(with low parasiticpower)

» Turndownof 5:1 demonstrated
» Start-up to steady state <10 minutes

Transientresponse<2 seconds

» Coldstart demonstratedat -40C

» HighPowerDensity

We put the fuel 
in fuel cells®

Fuel Reformer Test Cart

OXY-ATR System for HYCO Applications

2 KWeLiquid Fuel Reformer
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MICROLITH ® FUEL CELL 

SYSTEMS

Ultra-compact and light weight 
logistics fuel reformer enabled 

fuel cell systems 

MICROLITH ® REFORMER ENABLED 
FUEL CELL SYSTEMS

PCI is developing a family of ultra-compact fuel cell
systems. Thesesystemsutilize Microlith®reformersto run
on logisticsfuels.t/LΩǎsystemsare stackagnosticand can
be adaptedto both SOFCand HTPEMapplications. t/LΩǎ
technologyis readily scalableto small and large systems.
This enables PCI to design solutions for a variety of
industrialandgovernmentcustomers.

PCIis an experiencedcomponent fabricator and system
integrator, designing, producing and integrating
componentsandsubsystemssuchas:

» Microlith®fuel reformers/fuelprocessors

» Sulfurclean-up modules

» Dedicatedcontrol boards with stack, reformer, BOP,
andUI integration

» Specifiedpumpsandblowers(fuel,water,air, etc.)

» Powerconditioning& electronics

» Sensors

» Waterrecoverysystems

» Heatexchangers

» Steamgenerationsystems

» Start-up& tail gasburners

t/LΩǎsystems utilize an optimized system integration
approachwith efficient thermal managementand robust
controls,reducingtheir sizeandweight.

APPLICATIONS

»  Man-portable, mobile and stationary gensets

»  Auxiliary power units (APUs) for air, sea, 

and ground vehicles

»  Unmanned aerial system (UAS) 

power and propulsion systems

»  Unmanned ground & surface 

vehicles (UGV/USV)

»  Electric vehicle range extension

KEY FEATURES

» Water Neutral - Able to use less water (lower 
steam/carbon ratio)

» High quality power

» Low parasitic balance of plant components

» Highthermal integration

» Ultra-compact and light weight

» High quality & reliable reformate

» Integrated controls

» Stack agnostic

500 Watt Fuel Reformer/Fuel Cell System for UAS

1 kW Fuel Reformer/Fuel Cell System
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MICROLITH ® REACTORS

PROX Reactor 

MICROLITH ® FUEL PROCESSING 
CATALYTIC REACTORS

PCIisdevelopingWaterGasShiftandPreferential
Oxidationof CO(PROX)catalyticreactors for fuel
processorandfuel cellpowersystemswhichhave
demonstratedhighly selectiveconversionof CO
in a small package. The Water GasShift reactor
technology reduces CO concentration in the
reformate stream to ~1% in a singlestagewith
low methanation. PCI'sPROXtechnologyfurther
reducesthe COconcentrationto below 10 ppm,
typically in two stageswhile consuminglessthan
3%of the hydrogenin the reformate.

REACTOR ATTRIBUTES
»  High power density > 25 kWe /L

»  High specific power > 28 kWe /kg
»  Fast start-up <30 seconds)
»  Fast transient response(3-10 seconds)

FUEL FLEXIBILITY
»  JP-8
»  JP-5
»  Gasoline
»  Diesel
»  Natural gas 
»  Propane
»  Biofuels such as camelinaoil
»  E-85
»  Ethanol 
»  B-20

MICROLITH ® FUEL REFORMING
CATALYTIC REACTORS

PCIhasdevelopedseveralfuel reformingcatalyticreactorsfor
integration into fuel processorand fuel cell power systemsfor
portable, mobile and stationary applications. Demonstrated
fuels include: natural gas,propane,methanol,gasoline,Jet A,
F-T fuels,JP-5, JP-8, JP-10, dieselandbiofuels. Catalyticreactor
types include: CatalyticPartialOxidation(CPOX),Autothermal
Reforming(ATR),SteamReforming(SR)and OxidativeSteam
Reforming(OSR)

CPOX: CatalyticPartialOxidizer

EnergyEfficiency: > 95%
PowerRange: Upto 5MWth
H2 mole %(dry): 18 -24%
Startup: < 1 minute to lightoff

@5 KWth with diesel

ATR: Autothermal Reformer

EnergyEfficiency: > 80-85%
PowerRange: Upto 1 MWth
H2 mole %(dry): 30 -32%
Startup: < 0.5 minute to lightoff

@5 KWth with diesel

CSR: SteamReforming

EnergyEfficiency: > 80-85%
PowerRange: 1-10KWth
H2 mole %(dry): 70%(3.0 Kg/day)
Startup: < 10minute to steadystate

@1 KWth with naturalgas

We put the fuel in fuel cells®

5 MWth Natural Gas CPOX
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PORTABLE GENSETS

A compact, quiet generator that 
can run on many readily 

available fuels

FAMILY OF MILITARY, MAN -PORTABLE 
GENERATORS

PrecisionCombustion,Inc. has developedportable COTS
basedsystemsproven capableof convertinglogisticsfuel
into electricity with no lossin performanceor accelerated
wear comparedto the gasolinepowered generator it is
derived from. No special treatments, additives, or
adjustmentsare needed during start up and operation.
Theusersimplyturns the unit on, waitsa few momentsfor
a greenlight, then drawspowerfrom the generator.

APPROACH

t/LΩǎapproachstarts with commerciallyavailableengines
and generatorsand modifies them for use with multiple
fuels,includinglogisticsfuelslikeJP-8.

Unlike some other technologiesthat atomize fuel (which
allows the engineto run marginallybut with accelerated
wear) the PCIapproachaddressesthe fundamentalissue
by raising the octane value of the fuel stream so the
engine runs reliably and without risk of engine damage.
This method enables seamlessoperation with logistics
fuels or other readily available fuels like diesel and
gasoline.

SPECIFICATIONS

»  Power: 500 Watt

»  Weight: 15 lbs

»  Noise: <60dB(A)

»  Voltage: 28 VDC 

»  Current: 18 Amp

»  Start: Electric / Remote
» Dimensions: 10έx 10έx 9έ

KEY FEATURES

» Lightweight (3X Specific Power vs 3kW TQG)

»  Quiet 

»  Logistics Fueled

» Easy to Operate

» Efficient ςReduces Carry Weight

» Long Life

» Provides Power at the Tactical Edge

» Delivers Power for Field Batter Charging

» Right Sized for Warfighter Power Needs

» Reduces Number of Batteries Needed on 
Mission

» Reduces Logistic Burden and Improved 
Reliability

500 Watt Platoon Power Generator
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MICROLITH ® CATALYTIC 

CONVERTER PRODUCTS

TECHNICAL SUMMARY

PCIhas developeda meansfor reforming fuels to
primarily H2 and COdirectly via an ultra-compact
catalyticreactor. Cokingisavoideddespiteavoiding
the needfor water or steam. Thisis madepossible
by the short contact time, high surface area
Microlith® substrate, with a proprietary catalyst
coating developedby PCI. The stable and durable
coatingutilizest/LΩǎsulfur-tolerantcatalysts.

Thepredominantbarrierswith waterlessreforming
are coking, low efficiency, large reactor size,high
operating temperature, high parasitic losses,slow
transient response and slow startup. PCI has
resolvedthe barrier issuesanddemonstrateda low-
cost, compact, and efficient device with robust
controlsfor readilyreforminggasolineanddiesel. It
is significantly superior to alternative reforming
approaches(e.g. plasmareforming).

A compact and robust gasoline reformer, 
achieving high H2 generation efficiency for 

improved fuel efficiency and reduced 

emissions

ULTRA -COMPACT 
HYDROGEN -GENERATOR

Ultra-Compact Hydrogen-Generator
OPERATIONAL CAPABILITIES

In 2015, approximately 140 billion gallons of gasoline was
consumedin the U.S. alone,and more than 98% of it wasused
for transportation. A 5ς10 %net improvementin fuel economy
(observedin testing)would implysavingsof:

» 7 ς14 billion gallons of gasoline per year in the US

» 0.8 ς1.7 Quads of energy per year in the US 

» Savings of $18 ς36 billion for the consumer per year 

t/LΩǎautomotivefuel reformer couldbe usedin new vehiclesor
retrofitted to existingvehicles. Thetechnologyoffersa significant
potential impact in addressing U.S. energy efficiency, and
leadershipin cleanenergysolutions
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