Data Acquisition (Particle Beads)

Particle Beads

To enable the accurate calculation of sedimentation velocities, a suspension was created using pure, distilled water and latex particle beads of known size and density. The beads were not allowed to flocculate; the size of the particles in the water was not altered.  The particles used were polystyrene beads with diameters from 72.00 – 88.00μm, and a mean diameter of 75.04 ± 0.13μm.  The particles were originally suspended in a 15mL solution of 1% solids, and they were purchased from Polysciences Inc., Catalog # 64210.  

Test 1: Control Vial

A settling test was performed with a control vial to provide a basis for comparison.  The control vial represents a standard settling column. The apparatus consisted simply of a turbidimeter and a settling column.  For each run of the experiment, the control vial was agitated manually and placed within the turbidimeter. Once the turbidity was measured with Process Controller, the sedimentation velocity of the particles was calculated using Data Processor in order to determine the integrity of the simple-loop apparatus. The experiment was run a total of four times.

The control vial measured by the turbidimeter contained a mixture of known particles and distilled water.  The vial was filled with approximately 23mL of distilled water and 2mL of suspended particle mixture. The turbidity of the fluid was then recorded on a spreadsheet in Process Controller, and the data was analyzed using the Data Processor.  The length used for the sedimentation velocity calculation was 3.8 cm, which is the distance between the surface of the water and the light source in the turbidimeter. 

Test 2: FReTA Suspension

The experimental apparatus used for the FReTA suspension consisted of a peristaltic pump connected to the final portion of the standard FReTA apparatus. A closed circuit was created to allow a duplicate of the experiment to be run without losing the particle beads. First, the circuit was filled with distilled water with a background turbidity of 0.23 NTU. Approximately 8 mL of particle bead suspension was added to the apparatus. A peristaltic pump operating at 5 mL/s (300 mL/min) pushed the suspension up to a tee above the ball valve. The upper portion was open to the atmosphere and acted as an attenuator for the pulses created by the pump. The suspension flowed down through the open ball valve and the settling column. The turbidity was recorded by the turbidimeter. After leaving the settling column, the suspension flowed through the peristaltic pump, repeating the cycle. This cycle was run continuously for ten minutes, at which point the pump stopped, the ball valve closed and the settle state began. The particles settled for 25 minutes.  Then the experiment was repeated to ensure precision. The turbidity data was recorded and used to determine settling velocities in a MathCad program called Data Processor.
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