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Abstract

This project integrates two previously designed systems to decrease the level of total dissolved solids The activated carbon and graphene filter is made of PVC Pipe. This system is gravity fed. The water treated
(TDS) in recovered ground water. One system consists of a nanofiltration system composed of by the corona discharge system is inserted at the top and runs through the graphene, activated carbon, and
graphene nanoplatelets, activated carbon, and filter paper. The other system is a micro-plasma based filter paper. The results of this system can be seen in Figure 6.

treatment process. Water is run through the plasma based system and then through the graphene and
carbon system. A robotic arm will be used to monitor the system and to take samples. Once these

systems are complete and working individually, the intent is to create a proof of concept where they will o .j
then be integrated with other processes downstream such as electrodialysis and electro-deionization.
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reservoir and through a ground hypodermic needle (Figure 1). The difference in electric potential causes the Fig 5. Activated Carbon and Graphene Filter
corona discharge which results in the particles in the water clumping together to make for better filtration in the Diagram (a) and Physical Model (b)
activated carbon and graphene filter (Figure 6). UV spectroscopy is performed on the treated water to find the Robotic Arm
absorbance (Figure 3). This absorbance can be used to find the concentration of Methylene Blue in the Q¢
solution (Figure 4). As can be seen, the concentration of dye decreases after each pass. Samples are ran at The Annin Robotics Control Software (ARCS) is used to calibrate
different voltages and a sample is run through the system five times at the same voltage in order to determine and control the robotic arm shown in Figure 7. The two cameras
the most effective voltage and to ensure repeatability. The initial sample is composed of 600 mL of DI water operate through an Arduino mega. The camera will be used to locate
with 2 grams of powder Methylene Blue Dye. After each pass through the corona discharge, samples are the test samples and give coordinates to the robotic arm to move the
stored Iin vials fo.r t.he UV spectroscopy and water characteristics are measured, more specifically the TDS, test samples. The arm is equipped with a pneumatically powered
pH, and conductivity. . gripper that will take the samples. The thermal camera will also
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