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John David Hanby
• Academic: BS Chemistry, LSU, 1970 ( GEAUX TIGERS! )
• 1970-1973: Pollution Research, Cambridge MA
• 1973-1974: Europe, Mideast travel
• 1974-1976: Tulane University Medical School, Graduate work, PhD, Physiology (unfinished). 
• 1976-1985: Supervisor of Environmental Health Laboratory, NASA, LBJ Houston
• 1986: With wife Barbara incorporated Hanby Analytical Laboratories, Houston. Began R&D to develop colorimetric field test kits based on Friedel-Crafts (FC) reactions.
• 2012: Re-incorporated as Hanby International, LLC to develop spectrophotometer based on FC chemistry.
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Charles D. Fator
• Academic: BBA Finance,
Sam Houston State University, 1999 
• 1990-1994: Hanby Lab Work
• 1999-2012: Bank President and Lending Officer 
• 2012-2016: Hanby International, LLC – Partnered with Grandfather John D. Hanby to complete the development of the Hanby Hydrocarbon ID utilizing the new Hanby Chemical Reaction Spectrophotometry (CRSTM) Technology.

National Environmental Monitoring Conference 2016, August 8-12, 2016, Hyatt Regency - Orange County, California



Hanby Environmental’s TPH Field Test Kits

National Environmental Monitoring Conference 2016, August 8-12, 2016, Hyatt Regency - Orange County, California



Hanby Environmental’s TPH Field Test Kits
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Soil Analysis in 4 Minutes
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Sample Soil Calibration Photos
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Sample Soil Calibration Photos
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Sample Soil Calibration Photos
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Sample Soil High Range Calibration PhotosDeveloped for RRC Rule 91
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Sample Soil High Range Calibration PhotosDeveloped for RRC Rule 91



Water Analysis in 5-6 Minutes
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A Water Calibration Photo Chart
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Additional Water Calibration Photos
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Additional Water Calibration Photos
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Caltrans (CA DOT) Testimonial
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Hanby Environmental Certified Professional Designation (H.E.C.P.)
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Chemical Reaction Spectroscopy (CRS)
• The correspondence of chemical bond energy levels (104-105 Cal/mol) with UV/visible frequencies (1014-1015) results in a robust spectral resonance that provides a new spectrophotometric technique for the qualitative and quantitative analysis of complex organic substances such as crude oils. Friedel-Crafts (FC) electrophilic alkylations exhibit particularly strong spectral signals in this region especially as the chromophores produced are briefly adsorbed to the strong Lewis acid catalyst, AlCl3. This strong spectral energy is related to the electronic population inversion achieved in the course of these exothermic chemical 

reactions, which is in line with the definition of a chemical laser as, “a laser operating on a population inversion produced-directly or indirectly- in the course of an exothermic chemical reaction”. i
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Chemical Reaction Spectroscopy (CRS)
• The significance of this new technique lies in the enhancement of the signal-to-noise ratio (SNR) resulting from the strong spectral signals achieved by specific chemical substances, particularly aromatics, that are present (3-30%) in crude oils and readily undergo the FC reactions. This is analogous to having a relatively few “marker compounds” present in a complex substance that provide definitive identification of the substance. It can be thought of as converse to the mass spectrometer analytical approach in which the molecular components of a complex analyte are further broken into ionized fragments, which are then sorted according to their mass/charge ratio.

National Environmental Monitoring Conference 2016, August 8-12, 2016, Hyatt Regency - Orange County, California



Chemical Reaction Spectroscopy (CRS)
• Certainly the most widely employed spectro-analytical technique employed in the analysis of formation fluids (crude oils) in the past few decades has utilized infrared (IR) and near infrared (NIR) frequencies of the spectrum. IR energies are 2-4 orders of magnitude less than UV/visible energies and consequently do not have the penetrating and ionizing power to cause the chemical changes seen with the latter. The lower frequencies of IR (heat) cause “bending”, “wagging’, “stretching”, etc. that describe the movement of parts (moieties) of molecules in relation to each other. As with mass spectrometry, comprehensive and detailed interpretation of these spectrograms is far easier to perform when analyzing less complex substances than crude oils. Another greatly complicating factor in the use of IR frequencies, particularly in the analysis of crude oil, is the presence of large amounts of water in the sample. H2O has very strong absorbance in the infrared and therefore masks other IR absorbing compounds that may be in the sample. 
• i Gross, R.W. (1976) Handbook of Chemical Lasers, New York: John Wiley and Sons.
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Aromatics – QualitativeFingerprint Identification – By Spectral Curve
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Aromatics – QuantitativeConcentration – By Area Under Curve
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Three Crude Oils ComparisonThree Concentration Levels
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Eleven Crude Oils Comparison
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Sample Eleven Crude at Multiple Concentration Levels
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Identification of Spectrograms according to Amount  (mg) of Analyte 
 These are spectrograms taken, using the Hanby CRS method, of two analytes (Eagle Ford Oil and Toluene). The legend on the right side indicates the substances and spectrogram (from top to bottom, 1-9). The number of the spectrogram (1-9) is referenced at 500 nm (top to bottom) in Table 1. Table 2 indicates amounts of substances used in the preparation for the CRS procedure.                                                                                                                                                                                                      Table 1                                                                                       Table 2 (mg of Analyte)                                                                                                                             
Spectrogram Number     Spectrogram Color       Analytes                                                 Eagle Ford        Toluene             Note: Spectrograms 1, 3, & 5 are            
                  2                              Red                            EF & Tol                                                      0.25                0.147                repeats of samples of 0.25 mg of 
                  8                         Camo Green                        EF                                                          0.5                  0.010                Eagle Ford oil with no added  
                  4                         Cyan Green                    EF & Tol                                                     0.25                0.05                  Toluene 
                  7                          Magenta                        EF & Tol                                                     0.50                   0 
                  9                         Medium Green                  Tol                                                              0                  0.0735  
                  6                            Purple                           EF & Tol                                                    0.25                 0.005 
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Some Identified Technology Applications
• Laboratory Quality Data

– Real-time Analysis of Samples in Field
– Knowing Progress without Delay

• Fingerprinting – DNA Analysis
– Each Well of Same Crude Type Has Distinct Identification
– Documentation of Contamination to Source
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Some Identified Technology Applications
• Preventing Refinery Shutdowns - $10MM/day

– Level of Condensate in Crude on Way Into
– Identifying Responsible Party
– Document Refined Going Out

• Preventing Blowouts at Well Sites
– Mud Weight – Condensate Level
– Real-time Adjustments
– Saves Time, Money $$$ and Lives (invaluable)
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Some Identified Technology Applications
• Responsible Party - Liability

– Environmental Spills
– Remediation Responsibility
– Monitoring and Progress

• Water Table / Production Water
– Baseline for Liability Protection
– Real-time Analysis of Cleaning
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Water Testing Application

National Environmental Monitoring Conference 2016, August 8-12, 2016, Hyatt Regency - Orange County, California



National Environmental Monitoring Conference 2016, August 8-12, 2016, Hyatt Regency - Orange County, California

Water Testing Application
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Water Testing Application
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Water Testing Application
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Water Testing Application
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Water Testing Application
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Water Testing Application
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Water Testing Application
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Water Testing Application
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Water Testing Application
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Water Testing Application
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Water Testing Application
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Water Testing Application
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Water Testing Application



What’s Been Said of HANBY’S Chemical Reaction Spectrophotometry
• “Disruptive Technology”
• “Lab in the Field”
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What’s Been Said of HANBY’S Chemical Reaction Spectrophotometry
• “Game Changing”
• “A Paradigm Shift for Environmental Protection”
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This Concludes The Presentation
• We “Thank You” for Your Time and 

Interest.
• We Have An Exhibitor Table For You To Come By For Additional Details.
• info@HanbyPetroAnalysis.com and info@HanbyEnvironmental.com www.HanbyPetroAnalysis.com and www.HanbyEnvironmental.com
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