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Photocatalytic PVA Filter_ =

Team: Sadie Bielski, Sydney Flora, Tohy Ison, Gus Nance, Samuel Park, Jeff Sunwoo, Elijah Zeronik
Mentors: Dr. Fred Berry, Dr. James Gondron, Prof. Charles Steele
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Testing and Resulits

Credits to Sadie Bielski, PNW on testing and results

We want to generate a product that will degrade PVA products used in household appliances to reduce the amount of
microplastics that flow into public water systems. Our goal is to innovate an installable addition to either a dishwasher or washing
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Statement machine that can neutralize the majority of microplastics. The intent is to develop a commercialized product that can be bl 2 o
Integrated into existing appliances or attached as an external unit by the consumer. \& 4\ | JC& S : ﬁ 0.0033
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The Purdue Research Foundation serves as the primary Our team began experimentation by developing a After validating the initial concept, we transitioned onmﬁs By . A :
customer and sponsor for this project, which addresses basic proot-of-concept design to deconstruct and to a more robust and engineered design with f . 00107 4 ooon
the environmental contamination caused by the pods ]?.val_uat”e eag: n (;(oTponelzjt of tt: e.SY,fft?m' A . |mprov.ed material selectlcl)n and a morelrepeatable, J S A | &l;
used in household washing machines and dishwashers. IV_e ga ('mh UCKeE sgrve as the ini _Ia re§erv0|r, user-friendly syste.m archlitecture. The final phase 30mt —— ;
The ultimate goal is to reduce or eliminate polyvinyl paired with an aquarium-grade UV filtration systgm focused c_>n extensive testing t.o !oetter understand : S lg
_ and a selected catalyst to support PVA degradation. degradation rates, process efficiency, and overall o e L B 0.0086 [; 0.0101
alcohol (PVA) from these poclis befqre the con.tammants The process relied on a chemical reaction, including system performance. . 3 W h
reach our waterways. To achieve this, the project ultraviolet exposure, oxidative polymer breakdown, o= B ] hoN Ml |yl
focuses on designing an end-user device that utilizes a and an acidic PH. Figure 4. Side-by-side comparison of Trial 3 samples over time results
photocatalytic process and can be easily integrated into Final nesign from IR spectroscopy highlighting the PVA and CO2 peaks.
reSidentiaI WaShing maChineS’ and diShwaSherS. The Carbon dioxide peak intensity from IR spectroscopy over 30 minutes
stage. of.t.he project we were ta§ked with was testing Our final design for testing consists of two main A water pump inside the paint can pumps the PVA o
the V|ab.|I|ty OT the photocatalytic process to prove the parts. The paint can acts as a water reservaoir, solution to the catalyst chamber through o =
underlying science. simulating the washing machine environment. The connected hoses. The degradation process 20008 ,_/ .
— catalyst chamber holds catalyst beads and UV requires aeration and venturi valves were installed -
nenulrements lighting, main sources of PVA degradation, to in the input hoses with air pumps. We have a total of Eo N Trail 3
dissolve PVA in the water. 3 systems installed to do 3 tests at once with | —Trail
different solutions. A
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Catalyst Chamber p— =l - —— Figure 5. Graph showing the general increase of carbon dioxide peak
1 UV Light UV Range Y RIS / 1 B4 2’3 3 ‘?«?’ intensity over a 30-minute dwell time for each trial excluding Trial 2.
380-395nm ' & i ] 2] ¢
s g ; 1 : : The degradation of PVA from detergent pods
2 Catalyst Degrades PVA Y £ g AT containing PVA casings such as Tide Pods is possible
Beads into CO2 and i _F = Bachs. - using photocatalytic reactions in a 30-minute time
H20 Figure 2. Displays collected test samples. constraint. The production of carbon dioxide during
_ _ dwell time proves that the desired reaction is
3 Venturi Valve  Infuses air into Y happening and PVA is being broken down. The PVA
water inflow peak increasing before decreasing is due to the PVA
4 Water Pump  Cycle water Y going into solution as the diluted Tide Pod dispersion is
through system running in the prototype. From the IR spectroscopy
data showing that the baseline is decreasing over time,
5 Aerator Provides air for Y It can be concluded that the components of the Tide
venturi valve Pod are being broken down over time as well. This
research project has supported provisional patent
6 Water | Store.S PVA Y 63/836,769.
Reservolr solution Future work that is to be accomplished before the end
Table 1. Materials, parts, and their functions listed as needed. Bucket (Water Reservoir) of the semester is making the prototype currently used

for testing into an actual product that can be used with
washing machines to remove PVA from water.

Figure 1. Displays one of the three testing prototypes Figure 3. Displays all three prototypes that are at West
and the main components. Lafayette.



