Virginia Commonwealth University

VCU Scholars Compass

Capstone Design Expo Posters College of Engineering

2015

The optimization and comparison of a cerium salt-
based phosphate filtration system to industry
standard phosphate removal water filtration
systems

Nicholas Seymour
Virginia Commonwealth University

Snehi Shrestha

Virginia Commonwealth University

Laura Viktoria Pretzman
Virginia Commonwealth University

Follow this and additional works at: https://scholarscompass.vcu.edu/capstone

b Part of the Chemical Engineering Commons

© The Author(s)

Downloaded from

https://scholarscompass.vcu.edu/capstone/23

This Poster is brought to you for free and open access by the College of Engineering at VCU Scholars Compass. It has been accepted for inclusion in

Capstone Design Expo Posters by an authorized administrator of VCU Scholars Compass. For more information, please contact libcompass@vcu.edu.


http://www.vcu.edu/?utm_source=scholarscompass.vcu.edu%2Fcapstone%2F23&utm_medium=PDF&utm_campaign=PDFCoverPages
http://www.vcu.edu/?utm_source=scholarscompass.vcu.edu%2Fcapstone%2F23&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarscompass.vcu.edu?utm_source=scholarscompass.vcu.edu%2Fcapstone%2F23&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarscompass.vcu.edu/capstone?utm_source=scholarscompass.vcu.edu%2Fcapstone%2F23&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarscompass.vcu.edu/engineering?utm_source=scholarscompass.vcu.edu%2Fcapstone%2F23&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarscompass.vcu.edu/capstone?utm_source=scholarscompass.vcu.edu%2Fcapstone%2F23&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/240?utm_source=scholarscompass.vcu.edu%2Fcapstone%2F23&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarscompass.vcu.edu/capstone/23?utm_source=scholarscompass.vcu.edu%2Fcapstone%2F23&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:libcompass@vcu.edu

. Vladimir Djukanovic

Background Concentration & Filtration Analysis pH Analysis Proposed Treatment Design

Phosphorus is one of the fundamental building blocks for biological ) " ) . R s ) o Cartter

molecules. Phosphorous removal from water is required at many F"‘e? E:‘)E Pafa"‘?‘efs = Fme;s E::E paramz:lers P, 0N erammmv

wastewater treatment plants as phosphate helps encourage growth of : 1_5“um 0 , - 1 ;um 0 7

cyanobacteria and algae. To adhere to federal regulation on phosphate g e X 0.45 ym -1 . 0.45 ym -

removal, most industrial waste water treatment facilities rely on either C : Ratio
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systems is that they require a large amount of flocculants to process ol 15 1 = 6 0 P et Pt ek

their phosphate-metal products. In this experiment our team evaluated 2 - 015 2 - i ; Figure 7: Displays the designed process flow diagram of a cerium-salt based

the reactivity of the cerium chloride and phosphate ions in multiple e 4 [) 2 T R TR I A e R R water treatment plan.

conditions to optimize the yield and flocculating of cerium phosphate " et E—— This process consists of evaluating the phosphate concentration of

crystals. Figure 1: The ratio of cerium chloride (ppm) to dissolved ortho-phosphate (ppm) Figure 2: The pH of a 1:1 molar reaction between cerium chloride and primarily processed wastewater, using apump to deliver the reagent,
CeCI3(aq) . PO43'(aq) N CePO4(s) + 3CI'(aq) was tested with a decreasing filter size. dissolved ortho-phosphate and was increased with a decreasing filter size. adding and agitating the flocculent and then separating the clean water

/ from the flock in a clarifier. Additives will be dependent on water source.
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