Turbidity and E.coll Removal with Novel Portable Paper
Water Filters for Developing Countries

Marti Colasurdo, Matthew Giovetsis, Dr. Gabrielle String
T svmposiuM Department of Civil & Environmental Engineering

DAVID AND LORRAINE FREED

DULLALARRRR RN

LEHIGH

UNTV ERSGSITY

N N )
ABSTRACT & BACKGROUND E. coli (ATCC 11229) REMOVAL RESIDUAL SILVER TESTING
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when glued or folded into a cone? What is the maximum volume C-M 0.04
. : o Effluent after thorough
of water that can be treated before replacement is necessary? Do + ; FIG 6: Residual Silver Testing Results iYing in reservoir
the metal ions significantly reduce bacterial concentrations to o FIG 2: Geomean E. coli from HACH Tests? J
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Phi6 bacteriophage as test organisms, analyzing water quality A-100mL A-10mL A-imL A-D1 KEY TAKEAWAYS

B-100mL B-10mL B-imL B-D1
g C-100mL C-10mL C-1mL C-D1

7 SN
N W 7 \))
e WP - \\
e . A
Iy ” W

before and after filtration to measure bacterial and turbidity
reduction.

IMPACT & CONTRIBUTION: Provides practical insights into filter
performance and longevity, supporting the development of
affordable, effective water purification solutions for communities in

EFFLUENT E. coli Concentration

e No effluent plates were “Too DIS_CUS_SION L - . .
Numerous To Count” (TNTC) from e Silver ion-coated filtration paper exhibited promising results in the

removal of E. coli
e Residual silver leachate from the filter paper may decrease over
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silver-coated paper.
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Kneed. ) e The effluent silver-coated filter time, especially with repeated use
reduced E. coli by 24 log,, e Filtration flow rate reduced by coating application
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EXPERIMENTAL SETUP a N\ silver-coated filters %ﬁ g C}\ 8- Ag02ppm \.
Three filtering stations were assembled, each with a filtration cone, e Filter a bacteriophage such as Phi6 _ z- X % 5 Ag003 o
dedicated influent and effluent buckets to prevent FILTER FLOW RATES through the influent 8 c\\
cross-contamination, and a solenoid pump system to regulate flow. e Combine turbidity, and bacterial ) ;) \; ‘?\5 ey
Scales and timers monitor flow rates. Turbid water was prepared — —— removal into one experiment FIG 7: £ coli vs. silver from Jung of al
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FILTRATION & MONITORING

Filters were tested with 20L influent tanks. Effluent samples were
analyzed for turbidity, bacteria, and metal residues, with CFU/100mL
measurements determining bacterial removal. Filter longevity was
measured by total volume filtered.

TEST MATRIX FOR WATER FILTER LAB PROCEDURE

14000

12000

ACKNOWLEDGEMENTS

10000 y=161.4x+89.998
R*=0.9992

8000 y.=123.67%x-270.79

R* =0.9992

6000 This research was funded by the PA DCED Pennsylvania Infrastructure Technology Alliance (PIT-25-20). Special thanks to
Dr. Gabrielle String, Ellen Henry, Jun Park, and Zizheng Luo; The Lehigh University Civil & Environmental Engineering
Department; and the David and Lorraine Freed Undergraduate Research Symposium at the P.C. Rossin College of

Engineering and Applied Science.

4000

2000

0
0 20 40 60 80 100 120

Total Volume of Filtrate Effluent Water (mL)

r
\.

Time Elapsed (min)

FILTER FILTER PHAGE BACTERIA Hineoatee Fliereanst e CoRtes Rlterk aney o
TYPE COAT TURBIDITY SPIKE SPIKE I i it FIG 5: Filtration apparati during testing of REFERENCES
N 0 NTU Phi6 FIG 4: Flow Rate Determination Based on Gravimetric e Sllveeerlse e » ) _ .
Glued X |No Additive| X X X _ Approach (Converted to Volume) 1] WHO. 2018. “International Scheme to Evaluate Household Water Treatment Technologies.
5NTU ar g(.:cfl)‘;lZZQ) o Uncoated filter | _ 2] String & Gallandat. 2017. “E. coli Spiking Procedure for Filters Testing.” Tufts School of Engineering.

_ MS2 paper. 161.4 mL/min 3] HACH. 2018. "Method 8021: Silver Colorimetric Testing.” HACH. Accessed March 23, 2025.

Folded Silver TONTU ® Silver coated flltel" paper: 12367 ml—/mm 4] Jung WK, Koo HC, Kim KW, Shin S, Kim SH, Park YH. Antibacterial activity and mechanism of action of
K * Bolded typeface indicates conditions tested in experiments presented herein / \ / L the silver ion in Staphylococcus aureus and Escherichia coli. Appl Environ Microbiol. 2008 Apr;74(7):2171—8.)




