Ozone Generation in Water Treatment
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Application:    
Moisture in dry air or oxygen source gas for high-voltage ozone generators for water treatment.

Problem:        
Prevent arcing of electrodes and corrosion of system components due to excess moisture.

Solution:       
General Eastern’s HygroGuard with a gold/aluminum oxide probe for monitoring quality of inlet air/oxygen.

Sales Potential:    At many water treatment plants 


currently in operation with ozone 


generators; additional plants in 


planning stages; OEM sales to ozone 


generator manufacturers.
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Handling and treatment of water for drinking, industrial processes, or other uses, as well as the treatment of wastewater, requires much concern and often large expenditures. The purification of fresh water for human consumption requires particular attention to removal of various naturally occurring bacteria and organic substances.

Ozone (O3) is one of the most powerful oxidizers available, yet it produces only O2 when it has done its job. It kills all dangerous bacteria and decomposes many organic substances that are otherwise difficult to remove from water. Ozone treatment of water is one of the most effective methods for preparation of clear, fresh water. This treatment is especially critical for surface water (that is, water obtained from lakes and rivers) that has been more likely contaminated with unwanted micro-organisms and chemicals. Other methods of treatment, chlorination for example, often require larger exposure times to remove these same toxins and bacteria. In addition, by using ozone generators on site the hazards of handling corrosive chlorine gas is avoided. Over-chlorinating water produces an offensive taste. This is not a problem found in ozone purification systems. An additional concern with chlorine treatment is the production of carcinogenic chlorocarbons (especially trihalomethanes (THMs)) that are restricted in drinking water by EPA regulations.

There are many water treatment plants in operation using ozonation for purification. Many of these may have no moisture measurement system with a potential of decreasing plant efficiency and increasing the cost of fresh water to their customers. New ozone water treatment facilities are being planned nationwide, most to avoid the regulations now required by the EPA and other agencies concerning monitoring of chlorinated drinking water.

Ozone is also very simple to prepare in a continuous way by electrolysis of oxygen (O2) in a chamber. Air or pure O2, is passed through a cell containing two electrodes. A high-voltage (12,000 V) discharge between the electrodes produces ozone from the oxygen present.

The supply gas used for ozone production (either air or oxygen) has a recommended maximum dew point of -50°C. Ozone generation is improved markedly by lowering the dew point to -70°C. Moisture measurement is desired in water treatment plants incorporating ozonizers because, at higher dew point temperatures, ozone generation is adversely affected in several ways.  First, the efficiency of the ozonizer is reduced; that is, less ozone is produced from the same electrical discharge. For example, raising the dew point from -50°C to -40°C can mean as much as a 15% decrease in ozone production efficiency. 


Second, because ozone is such a powerful oxidizer, it will also oxidize nitrogen (N2) in air to nitric oxide (NO2). Moisture reacts with nitric oxide to produce nitrous (HNO2) and nitric (HNO3) acids that are highly corrosive to the electrodes, piping, and other equipment in the ozonation system. Third, increased moisture levels increase the possibility of arcing by the electrodes, causing severe damage to the ozone generator. 

To eliminate problems with moisture, the air is dried prior to entering the ozone generator. To monitor moisture effectively in this application, one should install a General Eastern trace moisture aluminum oxide probe directly in the pipeline between the dryer or O2 source and the generator (see diagram on previous page).

If the moisture at either measurement point exceeds a preset value, an alarm relay may be closed so that immediate corrective action may be taken.

Any of the General Eastern trace moisture transmitters, or probes and analyzers may be used in this application. The General Eastern’s HygroGuard provides a 4-20 mA output and alarm relay for optimum process control of the ozone generator.

For further assistance, or if you have any questions regarding this application, call a General Eastern Moisture Application Engineer.

2

_1011813058.doc











