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Fundamental 
(Basic) Research

• Curiosity-driven
• Publishable
• Seed corn for 

future innovation

Use-Inspired 
Research

• Problem-driven
• Publish or not
• Incubator for 

solution tech

Technology 
Evaluation

• Commercial?
• Protectable?
• What R&D needed 

to advance?

Applied Research 
& Development

• Prototyping
• De-risking
• Economizing for 

scalability

Full-Scale 
Commericalization
• Putting into use
• License/Assign
• Launching start-

up company

Research Across the Spectrum
…from Basic to Applied… 

at a Comprehensive Research University
Dr. Pashin (Geology)

Evaluation of the CO2 Storage 
Capability in Oklahoma 

Geologic Formations (GRDA)

Dr. Weaver (Chemistry)
Upstream Photosynthesis 

(National Science Foundation)

Dr. Aichele (Chem Eng)
Dissolved Gas Behavior of Product 

X (compressor lubricant)
(The “Product X” Corporation)

Drs. Kumar & Huhnke
(Biosys & Ag Eng)

Gasifier Waste to Energy Tech 
(Patented & Licensed)
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Jeffery L. White
Catalysis, Materials, and Energy Carriers
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Mervin Kelly, Bell Labs Director (1950):  “…basic research is the foundation 

on which all technological advances rest”   and “…we must hire individuals of the 

same high qualities as are required for distinguished pure research in 

universities”.

Bell Labs still most accomplished research institution to date in both 

fundamental science and technological advances:

 - 10 Nobel Prizes and 4 Turing Awards

 - Inventions include:

  - transistor and integrated circuits

  - first communications satellite
  - MASERS → LASERS 

  - information theory
  - computer programming languages  (Unix, C, etc.)

  - cell phones
  - microwave transmission of data (cosmic background radiation!)
  - quantum Hall effect

  - quantum dots and nanoparticles
  - …and many more.

  

When one masters the fundamentals, good things follow!
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Catalysis: Controlling Molecules for Our Benefit
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Benefits: fuels, feedstocks for materials, pharmaceuticals, fertilizers, 

pollutant reduction/elimination, waste conversion, etc.  

Catalysts
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Know the Structure (Measurement)
Control the Structure (Synthesis) 
Improve the Function (Engineering)
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  1 nm  →

Al(IV)-2

Al(IV)-1

27Al SSNMR
1H SSNMR
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  1 nm  →

• initial (R=23 s-1; [BAS]=0.56 mmol/g)

  mild-steam (R=1.9 s-1; [BAS]=0.38 mmol/g)

 washed (R=1 s-1; [BAS]=0.54 mmol/g) Key Findings and Implications

1. Catalysts with unique Al-2 sites and their 

associated protons more active than 

conventional catalysts

2. Catalysts with unique Al-2 sites and their 

associated protons actually become 

even more active in the presence of 

some moisture, and more stable in 

presence of moisture

3. We can control these site distributions

4. Guides preparation and use for industry

5. Enables use in “messier” reactions
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  1 nm  →

Figure. (a) Isooctane (2,2,4-trimethylpentane) conversion per gram catalyst mass in flow reactor 

using HY prepared from NH4Y according to the calcination treatment in the Experimental section, 

compared to that for HY exposed to different vapor- or liquid-phase water treatments as noted. 

Error bars reflect the deviation in activity over 225 min time on stream. (b) C4/C4
= (predominately 

isoalkane to isoalkene) ratio vs. isooctane conversion demonstrating that selectivity is also 

impacted by water exposure and removal. 

a. b.
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Conclusion:  Advances in Fundamentals Have Practical Impacts
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Applied Research in the Energy Sector

CENTER FOR INTEGRATED BUILDING SYSTEMS (CIBS) 

GREAT PLAINS CENTER OF EXCELLENCE



Energy Use in the US

https://www.nrel.gov/news/features/2023/nrel-researchers-reveal-how-buildings-across-the-united-states-do-and-could-use-
energy.html#:~:text=Buildings%20are%20responsible%20for%2040,of%20the%20nation's%20carbon%20emissions.
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Applied Research on the Demand Side
• CENTER FOR INTEGRATED BUILDING SYSTEMS (CIBS) 

• Industry sponsored
• Delivers software tools, data and codebases for HVAC&R Industry

• Equipment
• Energy Storage
• New Refrigerants



Applied Research on the Demand Side
• CENTER FOR INTEGRATED BUILDING SYSTEMS (CIBS) 

• Industry sponsored
• Delivers software tools, data and codebases for HVAC&R Industry

• Equipment
• Energy Storage
• New Refrigerants

• GREAT PLAINS CENTER OF EXCELLENCE (GPCE)
• DOE sponsored
• Performs Energy Audits for Industry partners in the great plains region

• Assesses and recommends application specific energy saving technologies
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GPCE Research Portfolio
New Technologies

❑Optimal performance
❑High energy efficiency
❑Low carbon footprint Industrial Sector



Summary
• CENTER FOR INTEGRATED BUILDING SYSTEMS (CIBS) 

• Applies basic research results to create better building systems

• GREAT PLAINS CENTER OF EXCELLENCE (GPCE)
• Applies better building systems to the industrial sector





Questions?



Thanks for joining us in 
Cowboy Country!
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