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Objective Experiment Limitations

The objective of this experiment is to determine « Couldn't access chemicals without confirmation from

the efficiency of household water pitcher filters Experimental chemical technician which prolonged experiment.
- - ’ Created a 1000 mL concentrated solution to simulate 40 gallons of tap * Low budget.
with a f_O_CUS on removal of aqueous ions and water « Broken calcium electrode, had to wait for new one to deliver
reusability of filters. -Used precise amounts of: which prolonged experiment.
*41.821 g calcium /1000 mL DH,0O
*0.6232 g potassium / 1000 mL DH,0
*Followed manufacturer guidelines for filter use and maintenance.
B ac kg roun d *Each filter rinsed with DH,O for 15 seconds before testing. Res u | IS an d Futu re WO I k
Filtration Process: Filters use -

Electrode Calibration & Use Brita Calcium Filtration 40 gallons

activated carbon and ion exchange s

_ : _ A - Used Vernier ion-selective electrodes for calcium and potassium Figures 5: Concentrated Calcium  Figure 6: Concentrated Sodium ~ 140
resin to remove dissolved ions (K , testing Chloride solution prep Chloride solution for recharging ) 120
Ca?") from water. -  Calibration: : onexcanse et S 122
Brita & PUR Filters: Household filters « Soaked electrode in 1000 ppm solution (30 min soak) Tes'gng P(;ocerc]lurlef 1 soluti il £ 60
combine activated carbon and ion «  Then soaked in 10 ppm solution for final calibration Sassel deac io u||on ( sc:jur:on per erO). ] ; 8 40
exchange technology to improve taste + LoggerPro program used for calibration and data collection. thit‘ghe stock solution and then every 50 mL passe S
and reduce certain mineral content. Figure 1: Bita water fter »  For each sample the electrode is dipped into, the program givesa = __ = . triplicate for accuracy nital  Firstsoml  5gal  10gal  20gal  40gal
o precise reading of the concentration (g/L) corresponding with that : ) Gallons
lon Exchange Resin: Exchanges : ‘ - « Concentrations tested with electrode . i
: : : : part|cular sample. i 1 = = e A% ) ] ) . . . Figure 13: 40 gallons of concentrated calcium in DH20
calcium and potassium ions in water ' \ "« Rinsed electrode with DH,O + dried with KimWipe

» This graph above shows filtration of a 40-gallon concentrated calcium
solution. The filter preforms better when filtering 40 gallons, rather
. than filtering a 1000ml smaller concentrated amount (figure 13).
Resin Recharge Process * Overall, the filter works more effectively when 40 gallons are passed
through over time, rather than the filter being overloaded with a highly
concentrated 1000 mL solution. It is believed that the filter was

for sodium or hydrogen ions to reduce
hardness and improve flavor.
Potassium (K™*): Essential nutrient but
can make water taste salty, bitter, or
metallic at higher levels (NIH, 2020).

between samples

After calcium test, filter regenerated using:
* 1000 mL of 1 M NaCl solution in DH,O

: = * Then the same calcium solution was passed through oversaturated too quickly and did not perform as well.
Calcium (Ca?*): Affects water taste | Sk again.
. 2.8 mg/| . S - H
(chalky or mineral-heavy) and may | « Samples taken at start and end to compare Calcium Concentration After Recharging Resin
cause health issues like kidney stones .. > pur water fiter performance post-recharge. First 50 mL 183 gL
i - Figure: 7 Calcium Electrode Figure 8: Logger Pro Program « Concentration tested with electrode.
_ort h&/p?;ﬁa:jcl_ems at hzlggl) Last 50 mL 52.4 gL
Intake edlinerius, .
Pur An aIyS 1S Brita lon Exchange Resin Recharge
Potassium Filtration Potassium Eiltration *  Passing 1000 mL of 1 M NaCl solution through the filter effectively
_ _ _ . _ _ regenerated the ion exchange resin.
Pre al'atl on = Triall e Trial 2 Trial 3 = Triall = Trial 2 Trial 3 «  After recharging, the filter successfully removed calcium from a fresh
p 250 250 1000 mL concentrated solution, confirming reactivation of filtering
Researched online articles about the = 200 S 200 — capabilly
arche oout the z . ——
function of ion exchange resins, focusing % 150 = *Additional tests on resin recharging needed to verify consistency of
on their ability to remove calcium (Ca2*) £ 100 g 100 / regeneration process.
and potassium (K*) ions from water through g 50 § 50 , -Experi_mentat_ion with d_if_ferent concentra_ltions of l_\laCI recommended to
ion substitution. o - - — 0 determine optimal conditions for recharging effectiveness.
1 2 3 456 7 8 91011121314151617 1819 20 1 2 3 45 6 7 8 91011121314151617 18 19 20
. . . Number of Samples (Every 50 mL Number of Samples (Every 50 mL)
Investlgated Brita and PUR water filter Figure 9: Pur Potassiur;J filtration data ples (Every ) Figure 11: Brita Potassium filtration data
designs, including lifespan data; both
brands recommend replacing filters after o Calcium removal was similar between Brita and PUR filters. AC k N OWl ed g emen tS
filtering approximately 40 gallons of water. o PUR filter demonstrated significantly higher efficiency in potassium removal compared to Brita. hi K d by th
o Data showed consistent trends across all three trials, indicating reliable filtration performance. This work was supported by the New Jersey Space Grant
Instead of using 40 gallons, 1000 mL Figure 3: Concentrated solutions o Initial filtration efficiency was high during first 3 trials, after 5th trial filter starting not working as well across all filters. Consortium and Brookdale Community College. | would like to
concentrated calcium and |c;otassium of Calcium and Potassium thank my mentor and Professor Thomas Riley as well as
solutions were prepared to run though the Calcium Eiltration Calcium Filtration supervisors Ana Teodorescu and Nancy Cizin.
filters instead. : : = Triall T Trial 2 Trial 3 T Triall T Trial 2 Tl
- Created thl’ee tl’la|S Of Ca.IC|um and 700 @Ncw Jersey Space Grant Consortium :l‘ » BROOKI){ S| ,E
. . . . __700 - . = COMMUNITY COLLEGE
potassium ion solutions using CaCl, and T60 < < 600 <
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