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Gray water is loosely defined as household wastewater that 

did not come from the kitchen sink or toilet. More specifi-

cally, gray water includes waste water from bathtubs, show-

ers, bathroom wash basins, clothes washing machines, and 

laundry tubs. Gray water reuse is a sustainable concept be-

cause the     average second largest contributors to potable 

water    consumption are baths and showers. It has the po-

tential to drastically   reduce the use of potable water for 

practices other than drinking. A prime example of this is the 

utilization of gray water for irrigation. The    purpose of this 

project was to design and build a bench-scale system to test 

the effects of electrohydrolysis on gray water. The system 

included a sample storage and dosing system for gray water 

flow into a septic tank, a motorized mixer for the gray water 

in the storage tank, and an apparatus used to perform and 

regulate electrohydrolysis of the gray   water in the septic 

tank, a method for gas detection and a control system to 

regulate transfer of the treated water from the distribution 

tank to a storage vessel. 

Tank System & Mechanics Electrical Computer/Tools 

12 Volt Marine Utility Pump M50 PNP Transistor Windows Laptop 

Ball Cone Spring Check Valve ¼-inch 2N3904 BJT Transistor Lab View Software 

Solenoid Valve 8-inch (200mm) eTape Liquid Level Sensor Breadboard 

Thread Sealant 24-inch (600mm) eTape Liquid Level Sensor Soldering Iron 

1 1/4-inch, SCH-40, Plastic PVC Male Adapter Hydrogen Gas Sensor – MQ-8 Wire Cutter 
Silicone Sealant Gas Sensor Breakout Board  

Plastic Mobile Cart Power Supply 12 Volt DC 5 Amp   
Idylis Chest Freezer Hardboard   
2-ft Aluminum Rod Protoboards   
8 Quart, Lidded, Plastic Storage Container 10K Resistor   
7.5-Gallon, Plastic Bucket 48K Resistor   
1/2-Inch, SCH-40, 5-ft PVC Pipe 20-ft, 4-Strand, Solid Conductor Icom Wire   
1/2-Inch, SCH-40, PVC Caps, 10 Count 20-ft, 6-Strand, Solid Conductor Icom Wire   
Nylon Hose Barb ¼-in ID x ¼-inch x ½-inch MIP Male Header   
Brass Hose Barb ¼-in ID x ¼-inch x 3⁄8 -inch MIP Female Header   
Brass Hose Barb ¼-in ID x ¼-inch x ¼-inch MIP MiniLab-1008 DAQ   
Brass Hose Barb ¼-in ID x ¼-inch x ¼-inch FIP 8-Pin Op Amp Socket   
Centrigrade Temperature Sensor LM35 Coated Wire Samples   
8-ft Vinyl Tubing Electrical Tape   
Electrical Insulation Putty 6-Amp Fuse, Fast Acting   
1 1/4-Inch PVC Coupling, Male Threaded 1 1/4-Inch x 1/4-Inch Inline Fuse Holder   
Danco #14, 10-pk, 15⁄16" x 3/4"x 3/32" Rubber Orings     
1/4-inch Plastic PVC nut     
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This system is meant to assist research in the field of  envi-

ronmental engineering and was not designed to be marketed. 

The tank system was a simple and inexpensive to assemble, 

with exception of the chest freezer. LabVIEW, used for the 

automated control system for gray water flow, is pricey, but a 

necessary component of the product. From an environmental 

standpoint this system is relatively durable, will not need re-

placement and results in a treated, reusable, non-potable wa-

ter. This will reduce the use of potable water for irrigation 

purposes. This sentiment can also be considered a social ef-

fect.  The only environmentally ethical argument against the 

system that can be made is the use of non-environmentally 

friendly materials, such as plastic, that are not easily degrada-

ble once the system has been rendered defunct. From a health 

and safety standpoint, this system is safe to use, but could 

benefit from a redesign of the placement and housing of the 

electrical components to prevent possible injury. It should be 

made plainly obvious that the water, before and after treat-

ment, is non-potable. The largest sustainability issue of the 

system is the electrode materials, because they may be digest-

ed in the process. The system flow is designed to reduce such 

digestion, though regular electrode replacement may be nec-

essary. This design does not have any aspects that would be 

impacted by political theory or practice, aside from regulatory 

standards that must be followed to use the treated gray water. 

This bench-scale apparatus consists of three tanks: the sample 

storage and dosing (SSD) tank, the septic tank, and the distribu-

tion tank. Initially, the SSD tank and septic tank are to be com-

pletely filled with gray water, while the distribution tank is to be 

empty. Necessary circuitry to communicate between the user in-

terface and the subsystems, such as signal conditioning and 

switching circuits, are built. Once the system iss started, the 

control software will direct a pump to send a dose of gray water 

from the SSD tank to the septic tank. This dosing will be done at 

regularly scheduled intervals. The septic tank itself has elec-

trodes protruding into it. The control software will apply a volt-

age across the electrodes in order to treat the gray water in the 

septic tank via electrohydrolysis. This voltage will vary with the 

time of day in order to properly simulate a voltage applied by 

solar panels. Each time gray water is pumped into the always 

full septic tank, some previously treated water will overflow into 

the distribution tank. This tank accumulates water until it is 

nearly full. At this point, the control system will open a solenoid 

valve to allow water to drain from the distribution tank into a 

collection vessel. Samples of the treated gray water could then 

be taken from the vessel and analyzed. Since this system is de-

signed to operate continuously, it will be necessary to manually 

refill the SSD tank with more gray water every few days. The 

control software also will monitor and log temperature and vol-

ume data. 
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