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Provide sensor solutions for operation 

in severe environments 

Exclusively licensed chemical sensor technology 
       from  

• Three additional provisional patents filed 

 
Capable detecting: 

• Hydrogen (ppm) 

• Hydrocarbons (ppm) 

• Ammonia (ppm) 

• Bromide (ppm) 

In severe environments such as: 

• Elevated temperatures (500°C) 

• Corrosion 

• Elevated pressures (2500 PSI) 

• Underwater 
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ensors market 
 2011:  $5.6B (US) $15B (World) 

 2014:  $6.1B (US) $20B (World) 

Sensors part of key safety or compliance 

infrastructure for client operations 

Extremely sticky, but difficult to validate 

2012 Report: Extreme Environment Sensors for Oil Fields 

“It is sobering that despite the extensive academic 

literature on sensors, there are comparatively few 

commercial ones available.” 
Schlumberger Cambridge Research  

Building a simple sensor:  

Why is it particularly difficult? 

• Selectivity 

• Sensitivity 

• Response time 

• Resistance to chemical attack 

• T,p (in)sensitivity 

• Resistance to physical damage 

• Compatibility with operating environment 

• Reliability and reproducibility 

• Stability and calibration frequency 

• Aging characteristics 

• Self diagnostic capability 

• Initial/operating costs 

• Compositional sensor development is 

multidisciplinary 

• It is sobering that despite the extensive 

academic literature on sensors, there are 

comparatively few commercial ones 

available 

• Gulf between lab demonstrations under 

reduced conditions and final application 
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Major Commodity Market – Chlorine Production 
 $30B/year domestic, Cost of plant: $1B 

Industry focused on safety, but limited by product availability 
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VS 
[Innovation] 

Real-time measurement 

In individual cells 

[Current SOP] 

Sporadic measurement 

After drying towers 

Value Proposition 

Monitoring every cell allows for 

improved safety and efficiency 
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Proposed product has interest from: 

“We are immediately interested and feel that if proven, the sensor can be utilized to 

improve safety and performance in numerous areas of our process”   

       - Plant Engineer 

“As you can tell, my colleagues are pretty excited about finding new solutions in this 

space.  As you can also tell, this is a group that have studied this problem for some 

time and have pretty detailed knowledge of the challenges (and the promise)”    

    -  Senior Fellow, Ventures and Business Development 

“The industry would benefit from a cost effective upstream warning of whether 

hydrogen levels in chlorine are increasing.  …..   PPG confirms that we have an 

interest in the results.”    

       -  Technology Director Commodity Chemicals 



Laboratory Demonstration – Mar. 2011 

Partnership with leading tech. distributor (rev. > $1B) – July 2011 

De Nora validation of product – Aug. 2012 

In field trial w/Fortune 500 company owned chemical plant 
 Working towards competing requisite certifications 

Installed in chemical plant located in New Martinsville, WV 

Targeted commercial product launch – 2013 



Diaphragm Chlor-Alkali 

Membrane Chlor-Alkali 

$15 M 

$15 M 

Nuclear 

$15 M 

Automotive 

Other electrochemical 

Energy Exploration 

Refineries 

Power Generation 

Galvanizing 

1 – 3 years 3 – 5 years 

Right Now 

Year 2011 2012 2013 2014 

Revenue 
(in $1000) 

$160 $315 $1,500 $4,000 
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Increase team size from 3 to 7 in order to support chlor-

alkali product launch and entry into other sensors market 

Diaphragm Chlor-Alkali Membrane Chlor-Alkali Nuclear Automotive 

2013 Capital Needs:    $600,000 

Currently:       $400,000 

Raising:        $200,000 

Received funding from: 


