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Hanby story:  “For Accurate Field Analysis” 

1986 

1987 

Ex-NASA Environmental 
Chemist John Hanby 
launches Hanby test Kit 
that detects (visual 
colorimetric)  
hydrocarbon in soil and 
water 

Spectrometric potential 
of the method was 
examined in 1987 using 
a large bench 
instrument 

Effective use of kit in 
two major oil spills – 
• Ohio river system 
• Exxon Valdez Alaska 

1988 1989 

1990 

• EPA endorses the 
product in publication 
“Field Measurements – 
Dependable data when 
you need it” 

• EPA even endorses 
quantitative precision 
and accuracy 

 

• Numerous customers all over the world have used the kits 
 
• Not a single case of reported discrepancy with lab result 

2011 

Analysis and 
engineering refocus to 
develop spectrometric 
potential of the method  

2015 

Launch of the new device! 
 
New computerized 
method (“CRS”) for 
Hydrocarbon ID 
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Hanby Environmental’s TPH Field Test Kits 
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Next step 

Perhaps the fastest and simplest  
water and soil  
contamination (hydrocarbon)  
analysis since 1986 

Hanby water / soil test kits – 
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Similar looking kit, but step change in  
analysis / information 

Water / Soil Kit 

2015:  New Device – 
”Hydrocarbon ID” 

Visual Spectrophotometric 

Mobile App 
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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. 
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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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CRS: More than Spectrophotometry 
(CRS: Chemical Reaction Spectrophotometry) 

3 Wolfcamp crudes after CRS 
produce unique signature  

3 Tansill Yates crudes after CRS 

However, typical all crudes 
produce similar  “featureless” 
shape in this range 

Original experiment using Cary 5000 

 Chemical differences of  
crudes are amplified by CRS 
enabling “fingerprinting” 
 
 Both qualitative and  
quantitative application 
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Aromatics – Qualitative 
Fingerprint Identification – By Spectral Curve 
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Aromatics – Quantitative 
Concentration – By Area Under Curve 
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Three Crude Oils Comparison 
Three 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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Drilling Mud with  
Varying Condensate Levels 
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Sample Mud Log of Bakken and Three Forks 
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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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Still Easily Deployable in the field 
• Significant savings of cost & time 
• Many new applications beyond 

TPH/environmental – 
– In upstream oil & gas (drilling & 

production) 
– Rapid “fingerprinting” 
– Crude authenticity 
– Refinery operation 
– Responsible party (Liability) – 

environmental spills 
– Mud Pit Remediation 
– Production Water 
– Ongoing Monitoring 

 

Preliminary Response has 
been Overwhelming – 

 
“Lab in the field” 

 
“Disruptive Technology”   
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Water Testing Application 
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Water Testing Application 
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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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• ELMN8 Fire has been found to be a very useful tool in the Fire 
Fighting Industry. 

• This Non-Toxic and Non-Hazardous Solution is More Effective 
than the More Commonly Relied Upon and Toxic Foam. 

• ELMN8 Fire Can Be Applied in A Foam To Create More of a 
Blanket Coverage, While Also Lowering The Amount of Product 
to Provide the Needed Coverage. 

• When Applying, The Product Requirement is Much less Than 
Foam and Water. 
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Fire Extinguisher and Flashpoint Killer 

6 Seconds 7 Seconds 

Controlled Diesel Fire for Demo 
Extinguished in 6 Seconds 

Car Engine Fire for Demo 
Extinguished in 7 Seconds 

Non-Toxic and Non-Hazardous ELMN8 Fire 
vs Traditionally Used Toxic Foam 
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Fire Extinguisher and Flashpoint Killer 

20 Seconds 1 Minute 4 Seconds 

Car Fire – Fully Engulfed for Demo – Extinguished in 1.5 Mins 

Used 40 gallons of ELMN8 Fire vs 400 Gallons of Water 
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• ELMN8 Used As a Fire Extinguisher and Killer of Flashpoint to Remover 
Ignition Danger: 

• OMG Solutions Product ELMN8 As A Fire Extinguisher: 
 https://youtu.be/KGQH0kNTtOQ 
• OMG Solutions Product ELMN8 Used To Kill The Flash Point of Gasoline: 
 https://youtu.be/6w8x8dVdIhA 
• OMG Solutions ELMN8 Extinguishes A Cardboard Box on Fire and Then It 

Doesn’t Reignite: 
 https://youtu.be/ySukoeBRLYE 
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• ELMN8 Used As a Fire Extinguisher and Killer of Flashpoint 
to Remover Ignition Danger: 

• OMG Solutions ELMN8 Used As A Fire Extinguisher On A Gas 
Flowing Fireplace: 

 https://youtu.be/qGz0cB31RDU 
• OMG Solutions Product ELMN Extinguishes Fire and Kills 

Flash Point: 
 https://youtu.be/_mPHpNPu8kM 
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• ELMN8 Used As a Fire Extinguisher and Killer 
of Flashpoint to Remove Ignition Danger: 

• ELMN8 Fire Extinguishes Dry Burning Christmas Trees 
In 15 seconds:       

https://youtu.be/HPDz7ZG3Z74 

• ELMN8 Fire Extinguishes Gas Fire on Water in 
Half Drum in 7 Seconds:  

https://youtu.be/VCT03Feuq5k 
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• ELMN8 Used As a Fire Extinguisher and Killer 
of Flashpoint to Remove Ignition Danger: 

• ELMN Fire With Foam Applicator Tip Extinguishes Gas 
Drum Fire in 26 Seconds: 

https://youtu.be/VweakP_VBOg 

• ELMN8 Fire Used to Extinguish Tires Fire in 20 
Seconds:  

https://youtu.be/283TlaoWzLg 
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• ELMN8 Used As a Fire Extinguisher at The Houston Fire Academy by HFD 22: 
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• ELMN8 Used As a Fire Extinguisher at The 
Houston Fire Academy by HFD: 

• ELMN8 Fire Puts Out A Diesel Pan Fire in 20 Seconds 
With A Hand Pump Up Sprayer: 

https://youtu.be/iceqpj2gj64 

• ELMN8 Fire Again Puts Out A Diesel Pan Fire in 20 
Seconds Using A Pump Up Hanby Sprayer:  

https://youtu.be/gMviM-FmwyA 
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• ELMN8 Used As a Fire Extinguisher at The 
Houston Fire Academy by HFD: 

• ELMN8 Fire Puts Out A Diesel Pan Fire in 5 Seconds: 
https://youtu.be/qihkLYX-Brw 

• ELMN8 Fire Puts Out A 10x10 Diesel Pan Fire in 
40 Seconds:  

https://youtu.be/sy4cpNVFL5A 
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• ELMN8 Used As a Fire Extinguisher at The 
Houston Fire Academy by HFD: 

• ELMN8 Fire Puts Out 10x10 Diesel Pan Fire in 45 
Seconds Again: 

https://youtu.be/lWeYkIK8LKE 

• ELMN8 Fire Puts Out The 10x10 Diesel Pan Fire in 
15 Seconds:  

https://youtu.be/FfDnMJvvn1E 
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• ELMN8 Used As a Fire Extinguisher at 
The Houston Fire Academy by HFD: 

• ELMN8 Fire With A Foam Tip Creates A 
Good Foam Blanket: 

https://youtu.be/mLL2KadSJLk 
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• We’d like to Acknowledge and Thank The Houston Fire Department and Fire 
House 22 for Their Work in This Testing: 

• A Very Special “Thank You” to Pat Nagler, His Captain Buck McClain 
and Fire Fighter Lionel Matthews All of HFD 22 Who Performed All 
The Testing! 

New Technology for Hydrocarbon DNA Analysis & Fire Fighting Agent ELMN8 
CUPA , Anaheim, CA  2/25-29/2019 



This Concludes The Presentation 
• We appreciate everyone’s attention and interest in 

our Products 
• For More Product Information, please visit our 

websites and contact us for more details 
 

• www.HanbyEnvironmental.com 
• www.HanbyPetroAnalysis.com 

 
• www.OMGSol.com  

New Technology for Hydrocarbon DNA Analysis & Fire Fighting Agent ELMN8 
CUPA , Anaheim, CA  2/25-29/2019 

http://www.hanbyenvironmental.com/
http://www.hanbypetroanalysis.com/
http://www.omgsol.com/

	Slide Number 1
	Hanby story:  “For Accurate Field Analysis”
	Hanby Environmental’s TPH Field Test Kits
	Hanby Environmental’s TPH Field Test Kits
	Friedel-Crafts Reaction
	Friedel-Crafts Reaction
	Friedel-Crafts Reaction
	Friedel-Crafts Reaction
	Friedel-Crafts Reaction
	Friedel-Crafts Reaction
	Next step
	Similar looking kit, but step change in �analysis / information
	Slide Number 13
	Chemical Reaction Spectroscopy (CRS)
	Chemical Reaction Spectroscopy (CRS)
	Chemical Reaction Spectroscopy (CRS)
	Slide Number 17
	CRS: More than Spectrophotometry�(CRS: Chemical Reaction Spectrophotometry)
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Aromatics – Qualitative�Fingerprint Identification – By Spectral Curve
	Aromatics – Quantitative�Concentration – By Area Under Curve�
	Three Crude Oils Comparison�Three Concentration Levels
	Eleven Crude Oils Comparison
	Sample Eleven Crude at Multiple Concentration Levels
	Slide Number 28
	Drilling Mud with �Varying Condensate Levels
	Sample Mud Log of Bakken and Three Forks
	Some Identified Technology Applications
	Some Identified Technology Applications
	Some Identified Technology Applications
	Still Easily Deployable in the field
	Water Testing Application
	Water Testing Application
	Water Testing Application
	Water Testing Application
	Water Testing Application
	Water Testing Application
	Water Testing Application
	Water Testing Application
	Water Testing Application
	Water Testing Application
	Water Testing Application
	Water Testing Application
	Water Testing Application
	Water Testing Application
	What’s Been Said of �HANBY’S �Chemical Reaction Spectrophotometry
	What’s Been Said of �HANBY’S �Chemical Reaction Spectrophotometry
	Slide Number 51
	Fire Extinguisher and Flashpoint Killer
	Fire Extinguisher and Flashpoint Killer
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Slide Number 80
	Slide Number 81
	Slide Number 82
	This Concludes The Presentation

