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Why	the	HYDROS	IV	Includes	a	Glass	Single	Junction	pH	Probe		
for	Alkalinity	Testing	

 
Understanding the Science Behind the Probe Selection 

Introduction	
One of the most common questions we receive about the HYDROS IV Alkalinity Tester is: Why does the IV 
include a glass single-junction pH probe instead of the plastic double-junction probes commonly used in reef 
aquariums? The answer lies in understanding that the HYDROS IV is not performing the same job as a 
traditional aquarium pH monitor. While both devices measure pH, the requirements for automated alkalinity 
testing differ fundamentally from those for continuous aquarium pH monitoring. 

Two	Different	Applications	
A traditional aquarium pH probe is designed to remain submerged in aquarium water around the clock, often 
for years at a time. In this environment, durability, resistance to contamination, and long-term stability are 
primary concerns. The HYDROS IV, however, uses pH measurement as part of an analytical titration process. 
During each alkalinity test, a precisely measured amount of sulfuric acid is introduced into a water sample. 
The system continuously monitors changes in pH and identifies a specific endpoint that enables high-precision 
alkalinity calculation. In this application, measurement performance becomes the primary design 
consideration. 

Why	Glass	Was	Chosen	
Glass pH probes have long been the standard in laboratory and analytical testing environments because they 
provide excellent sensitivity and response characteristics. For alkalinity titration, the probe must accurately 
track rapid changes in pH as acid is added to the sample. A fast and consistent response is critical because the 
endpoint of the titration determines the final alkalinity result. By using a glass probe, the HYDROS IV delivers 
excellent sensitivity to pH changes, fast response time during titration, high test-to-test repeatability, and 
consistent endpoint detection. 

Understanding	the	Role	of	a	Double	Junction	Probe	
Double junction pH probes were developed to provide additional protection against contamination of the 
reference electrode during long-term exposure to challenging sample environments. In applications such as 
wastewater treatment, industrial processing, and continuous aquarium pH monitoring, contaminants can 
gradually migrate into the reference system, affecting long-term probe performance. The second junction 
serves as an additional barrier that can extend service life and improve stability under these conditions. 

The	Difference	Between	Monitoring	and	Measurement	
Continuous aquarium pH monitoring and automated alkalinity titration place different demands on a pH 
probe. For continuous monitoring, long-term contamination resistance is often a primary consideration 
because the probe remains immersed in aquarium water around the clock. For automated alkalinity titration,  
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the most important characteristics are fast response time, stable pH measurements, consistent endpoint 
detection, and repeatable test results. Glass pH probes have been used in laboratory and analytical 
applications for decades because they excel in these areas. The HYDROS IV leverages these characteristics to 
deliver precise and repeatable alkalinity measurements. 

Why	the	HYDROS	IV	Uses	a	Glass	Single	Junction	Probe	
The HYDROS IV analyzes real aquarium water drawn directly from the reef system. During testing, the probe 
is exposed to the same saltwater environment as in the aquarium. However, the probe’s primary purpose is 
not long-term pH monitoring. Its purpose is to accurately detect the endpoint of an alkalinity titration. For 
this application, sensitivity, response speed, and repeatability are the characteristics that matter most. The 
included glass single-junction probe provides these characteristics and delivers the performance required for 
accurate, repeatable alkalinity measurements. 

Why	a	Double	Junction	Design	Does	Not	Improve	Alkalinity	Testing	Accuracy	
It is easy to assume that a more complex probe design will always produce more accurate results. In reality, 
the benefits of a double-junction probe are primarily related to contamination resistance and probe longevity 
rather than to measurement accuracy. For the HYDROS IV, the critical factor is accurate endpoint detection 
during titration. The included single-junction glass probe provides the sensitivity, response speed, and 
repeatability required for this task. While a double junction design may offer additional protection against 
contamination of the reference system, it does not inherently improve the probe's ability to detect the 
titration endpoint. As a result, it does not provide a meaningful improvement in the accuracy or repeatability 
of alkalinity testing. 

Selecting	the	Right	Technology	for	the	Job	
The best engineering solution is not always the most complex solution. Instead, it is the solution that best 
meets the application's requirements. Double junction probes can provide meaningful benefits in applications 
where maximum contamination resistance and long-term stability are the primary objectives. For automated 
alkalinity titration, the primary objective is precise and repeatable endpoint detection. The glass single-
junction probe included with the HYDROS IV was selected because it provides the performance characteristics 
required for that specific task. 

Conclusion	
CoralVue selected a single-junction glass pH probe because it provides the performance characteristics most 
important for automated alkalinity titration: sensitivity, response speed, repeatability, and reliable endpoint 
detection. While double-junction probes can offer advantages in long-term continuous monitoring 
applications, those advantages do not translate into measurable improvements in alkalinity testing accuracy. 
By selecting the probe technology best suited for analytical titration, the HYDROS IV delivers dependable and 
repeatable alkalinity measurements that reef keepers can trust. 


