Science Express

A. P. Biology Lab # 12

Using the ORP Vernier Probe for
Long Term Measurement of
Water Quality in an Aquatic System
An ideal method of measuring water quality is by measuring the redox potential of the aquatic system. Redox potential is expressed in millivolts. Reductive agents decrease the redox potential and thus lower water quality and oxygen levels. All organic compounds are reductive in nature and include proteins, feces, blood and feed. These compounds quickly degrade to toxic compounds such as ammonia and nitrites. Oxidative agents such as oxygen, ozone, chlorine and fluorine minimize or reduce the reductive effects of organic compounds. Redox potentials of 200mv indicate rather poor conditions that can support all pathogenic microbes and opportunistic algae’s. Moving toward 300mv will decrease pathogens to 10%. When redox potentials reach 400mv only 1% of pathogens exist and desirable plant life and beneficial green algae’s persist. During periods of sun light redox potentials will increase due to the elevated oxygen levels.

For the A. P. lab #12 measuring redox potentials can give a more complete picture of an aquatic systems condition than measuring dissolved O2 levels alone. An ORP probe can be placed into a system with normal light and dark periods measuring redox potentials over several days.

 As mentioned values hovering in the 200mv range would indicate an aquatic system that has a high level of pathogens, nitrates, excessive algal growth and low dissolved O2 levels at night. A eutrophied pond will measure this value while a clear lake with low nitrogen content will measure up to 400mv. 

Measuring redox potential in hobbyist’s aquariums has become an invaluable method to dramatically improve the health of the fish and desirable plant life. “Pocket” ORP sensors have become inexpensive and are accurate enough for aquarium systems. 
