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Freeport, NYFreeport, NY

Opinions expressed are my own and not necessarily those of 
the Rohm and Haas Company.
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Rohm and Haas ProfileRohm and Haas Profile
Salt, $925

Adhesives & Sealants, 
$727

Coatings, $2,643

Plastics Additives, $670

Consumer & Industrial, 
$521

Process Chemicals, 
$444

Monomers, $677

Electronic Materials, 
$1,332

Other, $64

2005 sales: $8Bn, 2005 sales: $8Bn, 
ca. 50% N. Americaca. 50% N. America
16,500 employees16,500 employees
100 facilities in 27 100 facilities in 27 
countriescountries
2005 R&D: $273MM 2005 R&D: $273MM 
Imagine the Imagine the 
possibilities possibilities ™™
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Industrial TeamIndustrial Team
Bob Bob BedardBedard ((UOPUOP), ), zeoliteszeolites, , perovskitesperovskites, dielectrics, , dielectrics, 
sulfides, zirconium silicatessulfides, zirconium silicates
Nate Brese (Nate Brese (Rohm and HaasRohm and Haas), electronics, SiC, ), electronics, SiC, 
batteries, nitridesbatteries, nitrides
GuangGuang CaoCao ((ExxonMobilExxonMobil), ), zeoliteszeolites, layered , layered 
phosphonatesphosphonates
SandeepSandeep DhingraDhingra ((DowDow), ), zeoliteszeolites, , chalcogenideschalcogenides
Cherie Cherie KaganKagan ((IBMIBM), organic electronics, ), organic electronics, nanonano CdSeCdSe
Dave Mitzi (Dave Mitzi (IBMIBM), ), chalcogenidechalcogenide films, superconductorsfilms, superconductors
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Anatomy of a RoadmapAnatomy of a Roadmap

Key attributesKey attributes
SituationSituation
Critical issuesCritical issues
NeedsNeeds
GapsGaps
RecommendationsRecommendations

Look at the past.  Extrapolate to the future.
Roadmaps are self-fulfilling prophecies.
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NSF MissionNSF Mission
To promote the progress of science; to advance To promote the progress of science; to advance 
the national health, prosperity, and welfare; to the national health, prosperity, and welfare; to 
secure the national defense; and for other secure the national defense; and for other 
purposes.purposes.
Three strategic goals:Three strategic goals:

PEOPLEPEOPLE –– Developing "a diverse, internationally Developing "a diverse, internationally 
competitive and globally engaged workforce of competitive and globally engaged workforce of 
scientists, engineers, and wellscientists, engineers, and well--prepared citizens"; prepared citizens"; 
IDEASIDEAS –– Enabling "discovery across the frontier of Enabling "discovery across the frontier of 
science and engineering, connected to learning, science and engineering, connected to learning, 
innovation and service to society"; and innovation and service to society"; and 
TOOLSTOOLS –– Providing "broadly accessible, stateProviding "broadly accessible, state--ofof--thethe--
art and shared research and education tools." art and shared research and education tools." 
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Industrial Impact and Relevance of Industrial Impact and Relevance of 
NSFNSF--sponsored Solid State Researchsponsored Solid State Research

I.I. Trained scientists and engineersTrained scientists and engineers
a.a. Technical skillsTechnical skills
b.b. Other trainingOther training

II.II. Fundamental material studiesFundamental material studies
III.III. New functional materialsNew functional materials

a.a. Magnetic Magnetic 
b.b. ElectronicElectronic
c.c. LuminescentLuminescent
d.d. EnergyEnergy
e.e. CatalystsCatalysts
f.f. Porous solidsPorous solids

IV.IV. Collaborators and consultantsCollaborators and consultants
V.V. Future prospects

People

Ideas

Tools

Future prospects
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Typical Technical Skills of a Typical Technical Skills of a 
SolidSolid--State Chemist

People

State Chemist
SynthesisSynthesis

SolidSolid--solid, flux, exchange reactionssolid, flux, exchange reactions
HydroHydro-- and and solventosolvento-- thermal techniquesthermal techniques
SolSol--gel chemistrygel chemistry
Crystal growthCrystal growth
Safe handling of sensitive materials handling (Safe handling of sensitive materials handling (dryboxdrybox, , SchlenkSchlenk) ) 

CharacterizationCharacterization
Crystallography (XCrystallography (X--ray, neutron, powder)ray, neutron, powder)
Microscopy (Optical, electron, scanning probe)Microscopy (Optical, electron, scanning probe)
Electrical and magneticElectrical and magnetic
Thermal (TGA, DSC)Thermal (TGA, DSC)
Optical, IR, UVOptical, IR, UV

SimulationSimulation
EmpiricalEmpirical
SemiSemi--empiricalempirical
First principlesFirst principles
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Additional Skills of Solid State Additional Skills of Solid State 
Chemists Needed in Industry

People

Chemists Needed in Industry
Multidisciplinary approachesMultidisciplinary approaches

ChemistryChemistry
PhysicsPhysics
Materials ScienceMaterials Science
MathematicsMathematics

Broad experience baseBroad experience base
Multiple focus areas in research Multiple focus areas in research 
groupsgroups
Variety of projects and project Variety of projects and project 
shiftsshifts

Team skillsTeam skills
Collaboration with other Collaboration with other 
disciplinesdisciplines
CoCo--authorshipauthorship
Leading and participatingLeading and participating

External networksExternal networks
National labsNational labs
Other universitiesOther universities
Industrial collaboratorsIndustrial collaborators

Broad experience baseBroad experience base
Projects shift quicklyProjects shift quickly
Must become local expert in Must become local expert in 
minimal timeminimal time

TeamsTeams
ScientistsScientists
EngineersEngineers
Marketing, SalesMarketing, Sales
LegalLegal
Finance, purchasing, accountingFinance, purchasing, accounting

NetworksNetworks
Critical to finding information and Critical to finding information and 
solving problemssolving problems

Management skillsManagement skills
ProjectProject
PeoplePeople
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Ideas/ Tools

Industrial Relevance of SSCIndustrial Relevance of SSC
Luminescent materialsLuminescent materials

Phosphors, Phosphors, HBLEDsHBLEDs, lasers, lasers
Giant Magneto Resistant (GMR) materialsGiant Magneto Resistant (GMR) materials

Magnetic storageMagnetic storage
Support and separation materialsSupport and separation materials

Gas/liquid purification, household detergentsGas/liquid purification, household detergents
Heterogeneous catalystsHeterogeneous catalysts

Energy/petroleum, environmental, conversionsEnergy/petroleum, environmental, conversions
Energy conversion materialsEnergy conversion materials

Batteries, fuel cells, Batteries, fuel cells, photovoltaicsphotovoltaics
SuperconductorsSuperconductors

Medical imaging, analyticalMedical imaging, analytical
PiezoelectricsPiezoelectrics

Scanners, telecommunications, memory, sensorsScanners, telecommunications, memory, sensors
ThermoelectricsThermoelectrics

Coolers for communications and consumersCoolers for communications and consumers
NanotechnologyNanotechnology

You name itYou name it
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ExxonMobilExxonMobil Award WinnersAward Winners

Topics include luminescence, 
magnetic materials, piezoelectrics,
thermoelectrics, porous frameworks,
Zintl compounds, theory, structural
chemistry and nano.

Year University
1979 Horia Metiu UCSB
1980 Arthur Ellis U. Wisconsin, Madison
1981 Steven Bernasek Princeton
1982 Richard Masel U. Illinois
1983 Steven Suib U. Conn.
1984 Andrew Bocarsly Princeton
1985 Jay Benzinger Princeton
1986 Thomas. Mallouk U. Texas, Austin
1987 Angelica Stacy UC, Berkeley
1988 Douglas Keszler Oregon State
1989 Richard Kaner UCLA
1990 Mercouri Kanatzidis Michigan State
1991 A. Paul Alivisatos UC, Berkeley
1992 William Hammack Carnegie Mellon
1993 Emily Carter UCLA
1994 Hanno Loye MIT
1995 Gordon Miller Iowa State
1996 Peter Dorhout Colorado State
1997 Jackie Ying MIT
1998 Omar Yaghi Arizona State
1999 Slavi Sevov Notre Dame
2000 Z. John Zhang Georgia Tech.
2001 Peidong Yang UC, Berkeley
2003 Shiv Halasyamani U. Houston
2004 Julia Chan LSU
2005 Ram Seshadri UC, Santa Barbara
2006 Teri Odom Northwestern

Recipient

People
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Ideas

Industry Reliance on NSFIndustry Reliance on NSF--SSC IncreasesSSC Increases
Total Industrial Publications from

Air Products, Celanese, Dow, DuPont, Exxon, IBM, Kodak, Rohm and Haas, UOP
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Ideas

Industry Reliance on NSFIndustry Reliance on NSF--SSC IncreasesSSC Increases
Chemical Industry Publications

Air Products, Celanese, Dow, DuPont, Rohm and Haas, UOP
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Publications with Publications with ““solid state chemistrysolid state chemistry””
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Ideas

Industry Reliance on NSFIndustry Reliance on NSF--SSC IncreasesSSC Increases
Total Industrial Publications from

Air Products, Celanese, Dow, DuPont, Exxon, IBM, Kodak, Rohm and Haas, UOP
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Chemical Employees DeclineChemical Employees Decline

200520042003200220012000199919981997199619951994199319921991199019891988198719861985

Patents

Publications

Employment
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Productivity IncreasesProductivity Increases

200520042003200220012000199919981997199619951994199319921991199019891988198719861985

Patents

Publications

Rohm and Haas Sales/ Employee

Under stress, companies reduce R&D.
Hiring more engineers than scientists.
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External Forces on IndustryExternal Forces on Industry
Ideas

Mortgage rates fall to 12%
Dow Jones tops 1400
Oil falls under $11 /barrel
AT&T breakup
Challenger, Chernobyl, Libya

Discount rate lowered to 3.5%
Dow Jones tops 3000
GM plans to cut 74,000 jobs
Iraq war, hurricane Andrew, LA riots

Discount rate raised to 5.5%
DJ tops 8000, drops 550 in one day
Xerox, Intel, Nat Semi, TI cut 10% staff
Asian currency crisis

Dot com wave
Terrorist attacks

Joined R&H
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Publications with Publications with ““solid state chemistrysolid state chemistry””
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Ideas

Trends in Solid State Trends in Solid State ChemChem
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Oxide Superconductors

Nano-CdS

Fullerenes

Metal-organic frameworks

GMR
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Tools

Collaborators and ConsultantsCollaborators and Consultants

Centers of excellenceCenters of excellence
Technology expertsTechnology experts
Equipment and facilitiesEquipment and facilities

Contract researchContract research
StartStart--ups and spinups and spin--outsouts
Licensing opportunitiesLicensing opportunities
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Future

Industrial Trends for SSCIndustrial Trends for SSC

Better (or equal) Better (or equal) 
performance at lower performance at lower 
costcost
NanoscaleNanoscale
performanceperformance
Functional surfaces Functional surfaces 
(anti(anti--fouling, antifouling, anti--
microbial, stainmicrobial, stain--
resistance)resistance)

Novel Novel feedstocksfeedstocks
EnvironmentallyEnvironmentally--benign benign 
manufacturingmanufacturing
EnergyEnergy--efficiencyefficiency
Positive environmental Positive environmental 
impact (clean water, impact (clean water, 
toxic mitigation, etc.)toxic mitigation, etc.)
Want it to work the first Want it to work the first 
time.time.
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Future

RequestsRequests
(Continue to) support cross(Continue to) support cross--disciplinary research disciplinary research 
and train students to work effectively on crossand train students to work effectively on cross--
functional teams.  Training is clearly the #1 functional teams.  Training is clearly the #1 
impact.impact.
(Continue to) support longer(Continue to) support longer--term, fundamental term, fundamental 
research, with new material discovery in research, with new material discovery in 
functional areas.  This fills an increasing gap in functional areas.  This fills an increasing gap in 
industrial research.industrial research.
Encourage work on commerciallyEncourage work on commercially--relevant relevant 
problems, while avoiding industry conflicts.  problems, while avoiding industry conflicts.  
Encourage collaboration with industry.Encourage collaboration with industry.


