Water Treatment: Filtration
The REAL REAL small world of microns (micrometers)—the scale of measurement for water contaminants
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Scale of the small
From honey bees to cells, viruses, and atoms -- understanding the scale of the very small
https://www.khanacademy.org/science/cosmology-and-astronomy/universe-scale-topic/scale-earth-galaxy-tutorial/v/scale-of-the-small?playlist=Cosmology%20and%20Astronomy




Coffee filters  typical 
pore size of 20 µm
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Whatman Grade 4  
pore size of 20~25 µm
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Grade 1  pore size of 11 µm. 
Grade 2  pore size of 8 µm. 
Grade 3  pore size of 6 µm. 






Filtration Spectrum Chart
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Image adapted from:
 https://www.swtwater.com/catalog/pdf/1406%20-%20Filtration%20&%20Separation%20Spectrum.pdf
[bookmark: _GoBack]


Student Challenge:   Design a treatment process to purify water.
Great resource(s):
1. NSTA Web Seminar-Engineering Design Challenge: Water Filtration
https://learningcenter.nsta.org/products/symposia_seminars/NES2/files/Engineering%20Design%20Challenge%20Water%20Filtration_3-13-2012.pdf
2. Civil Engineering Water Resources Module: https://www.asce.org/uploadedFiles/Membership_and_Communities/Ways_To_Get_Involved/Pre-College_Outreach/Content_Pieces/ce-club-water-module.pdf
3. EPA Water Treatment Plant Virtual Tour prior to showing it to students in Meeting 1. http://www.epa.gov/safewater/ watertreatmentplant/flash/index.html
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https://www.jpl.nasa.gov/edu/teach/activity/water-filtration-challenge/
NASA Engineering Design Challenges:   Water Filtration Challenge
https://www.jpl.nasa.gov/edu/pdfs/waterfiltration.pdf
Grade Levels: 5 - 12
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“The Dirty Water Project: Design-Build-Test Your Own Water Filters”
https://www.teachengineering.org/activities/view/cub_environ_lesson06_activity2
grade level: 5
“Design an Effective Water Filter”
https://www.teachengineering.org/activities/view/water_filtration


DO -IT–YOURSELF Water Filter Challenge – [depending on what materials you can come up with]  Challenge Students to Make the Most Effective Water Filter
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Basic Idea for Equipment:
1) Take a plastic bottle and cut it in half using a cutter/scissor; remove the cap
2) Place the upper part of the bottle inverted into the lower part
3) Cover the mouth of the bottle with filter paper and “design” ideas.
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https://science.lovetoknow.com/science-fair-projects/homemade-water-filter-science-project


for more advanced student work:
having particles/impurities in water settle out and/or get filtered out CAN TAKE A LONG TIME….so treatment plants often use a process called “Coagulation + Flocculation” to help the process of cleaning water.		
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(Water Treatment) Flocculation: Making clean water

https://www.khanacademy.org/partner-content/mit-k12/mit-k12-materials/v/flocculation

http://onetimethrough.com/water-pollution-for-kids-fun-science-activities/
http://www.sciencenter.org/chemistry/d/activity_guide_pure_water.pdf
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Water Filtration Challenge

An example of student-buit water fitration devices, varying in their efficacy. Image credit: NASALIPL-Caltech | View full image
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