
 
 
 

Niche Applications for ORP Monitoring in the 
Brewing and Seltzer Market 



Agenda 

● Gusmer & Hamilton Overview 
● Hamilton EasyFerm Plus ORP Arc sensor 
● ArcAir Software and Connectivity 
● What is ORP? 
● Sampling points in the beverage space 
● Applications and what can be gained 
● Q & A – Type questions in the Q/A box 



15 Direct Technical Sales 
Representatives 

4 Product Managers &  
3 Application Specialists   

16 Research &  
Development Scientists 

Manufactured and Resale 
Products  

Founded in 1918  
 
Management and Ownership currently in 3rd generation 

 
FERMENTATION & FILTRATION  PRODUCTS AND  
SERVICES for FOOD, BEVERAGE  
& BIOTECH/PHARMACEUTICAL APPLICATIONS 
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www.GusmerEnterprises.com 



Hamilton Overview  
● The Hamilton Company has been 

manufacturing precision 
measurement devices for over 60 
years 

● Partnership between Gusmer and 
Hamilton was established in 2014 

● Gusmer is Hamilton’s sole 
distributor for the beverage 
industry 

 



• Integrated Transmitter 
 
• VP8 Connector for RS-485 

(MODBUS) or 4-20 mA 
communication 

 Bluetooth Adapter available 
• Measurement Range: -1500 

mV to +1500 mV 
• Data logging over time using 

ArcAir PC software 

Easyferm Plus ORP Arc 



ORP Measurement 



● +271 and +475 standards 
● Accuracy of +/- 5 mV 
● 2 year shelf life 
● Unique bottle reservoir avoids 

cross contamination and 
dispenses only what is 
needed for calibration 

● Quick and convenient 
calibration using ArcAir 
software 

Calibration 
 



● Tri-clamp and Varivent fixed place 
housings 

● Angled options available 

○ ORP Sensors must be installed at a 
minimum angle of 15 degrees 

 

Sensor Housings 
 



ArcAir 
Available on PC 
(Windows) and Mobile 
Devices (Apple/Android) 

Monitor up to 30 sensors 
simultaneously 

Communicate with 
sensors and record data 
over time to a PC 

Convenient sensor 
calibration, configuration, 
and troubleshooting 

GMP Compatible 
reporting, event tracking, 
and traceability 



ArcAir 

Errors 

Warnings 

Quick status indicator 

Good 

Warning text strings 

Operating indicators 

81 – 100% Excellent 

61 – 80% Good 

46 – 60%  Acceptable 

36 – 45% Poor 

< 35%  Replace 



ORP: Not a New Concept 
● Water Quality 

 
● Waste Water 

 
● Bioprocessing 

 
● Wineries 

 



Oxidation/Reduction (Redox) Reactions 
• Oxidation Reduction reactions occur in and around us continually 

 
• The energetics that drive life and processes around us 

ORP: What is it?  



ORP: What is it?  
• Measure of the tendency of a substance to Oxidize or 

Reduce another Substance. 

http://www.kgs.ku.edu/Hydro/GWtutor/Plume_Busters/remediate_refs/redox_chemistry.htm 
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OIL RIG 
Oxidation Is Losing electrons 

Reduction is Gaining electrons 



http://ch301.cm.utexas.edu/data/standard-potentials.php 

Common Redox Potentials 



 
Vanderhaegen et al. (2006)Food Chemistry Volume 95, Issue 
3, April 2006, Pages 357-381 
 

Pieczonka, S.A., Lucio, M., Rychlik, M. et al. (2020) Sci Food 4, 
11 (2020).  
https://doi.org/10.1038/s41538-020-00070-3 

Beer Chemistry is Complex 



Liu,  Qin and  Lin (2017). Fermentation and Redox Potential, Fermentation Processes, Angela Faustino Jozala, IntechOpen, DOI: 
10.5772/64640. Available from: https://www.intechopen.com/books/fermentation-processes/fermentation-and-redox-potential 

ORP as a Function of Fermentation 
+mV 

-mV 



ORP in mV 

Day 2-4 
Active Fermentation 

Anaerobic Heat 

Day 5 and Beyond 
Sugars Consumed 

Heat 

X 

Day 1 
Oxygenated Wort 

ORP as a Function of Fermentation 



Typical ORP Range 

-720 mV +680 mV 0 mV 

+220 mV +900 mV -500 mV 

-500 mV +900 mV +220 mV Ag/AgCl  
Reference 

Measuring ORP 



Ap
pl

ica
tio

n 
Po

in
ts

 



Applications in Brewing 

Ind. Eng. Chem. 1935, 27, 9, 1042–1045 
Publication Date:September 1, 1935 
https://doi.org/10.1021/ie50309a018 

https://doi.org/10.1021/ie50309a018


Applications in Brewing and Seltzer 

ORP as been overlooked in beer production 
 DO, pH and Temperature Control 
 



• Core Brand Consistency and Optimization 
• Research & Development 
• Yeast Propagation and Biomass Production 
• Improved Attenuation 
• Reductive Character Control (Seltzer) 

• H2S (hydrogen sulfide) 

Niche Applications in Beer and Seltzer 



Niche Applications in Beer and Seltzer 
• High Gravity and Very High Gravity Beer/Seltzer (14°P and up) 

• Beneficial Ester production 
• Flavor Stability 
• Economies of Scale  

• Brand Diversification 
• Improved Efficiencies 
• Labor, Waste/Effluent, Energy,  
   Cleaning per unit of product 



Why Implement of ORP? 

Liu,  Qin and  Lin (2017). Fermentation and Redox Potential, Fermentation Processes, Angela Faustino Jozala, IntechOpen, DOI: 
10.5772/64640. Available from: https://www.intechopen.com/books/fermentation-processes/fermentation-and-redox-potential 

Real Time Monitoring of ORP 
 
Real Time intervention 
 Microoxygenation 
 Nutrient Additions 
  Increase biomass production 
  Control off-flavors 
  Improve wort/must attenuation 
 



Questions? 
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Thank You! 
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