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Introduction

Bacterial, chemical, and radioactive contaminants
threaten water quality and safety to people around the
world. People around the world have specific water
situations and are in need of tailor made solutions. The
goal of this project is to develop water treatment
technology that can be used by groups ranging from
companies to non-profit organizations and can bridge
the gap between water problem and solution. We
envision a user-friendly website that can suggest unique
treatment methods to the user based on their available
resources.

To begin the framework of our project, we gathered
information about all possible water contaminants,
researched the water treatment process, found sources
about water quality regulations to add to our database,
and developed a website to prescribe treatment
methods.

Objectives

1. Perform a comprehensive literature review to
create a database of possible contaminants and
characteristics of water hazardous to human
health

2. Continue building a database for treatment
methods for each type of contaminant

3. Develop website that will provide universal

treatment information

a. Must be user-friendly

b. Must provide instructions for how to use the
treatment

c. Must provide the amount and type of treatment

To address the plethora of pollutants, each
contaminant was categorized by chemical,
microbial, and radiological. Topics of occurrences,
safe limits, detection and treatment methods were
gathered for each category.

The first iteration, a MATLAB app, was designed to
prescribe treatment based on the detected
contaminant. The user will input the type of
disinfectant they plan to use, the concentration of
that disinfectant they have, and the amount of water
that needs to be purified. A sample design for
chlorine disinfection of water contaminated with
E.coli is shown:

Chlorine Disinfection for E.coli
-——

Input Data:
e

Step 1: Select the type of disinfectant | Select Disinfectant v |

Step 2: Insert the concentration of the disinfectant 0%

Step 3: Enter the amount of water you want to purify: 0 |Liters

| Calculate NaOCI | [ Calculate Ca(CIO)2 | | Calculate CIO2 |  Calculate CI2 |

Treatment:
(EE————)

Please add: 0 | milliliters of 0%

to 0 | Liters of water

Be sure to let the solution sit for at least 30 minutes after adding the disinfectant.

Figure 2. MATLAB App for Chlorine Disinfection

This app will calculate the amount of chlorine
treatment necessary to add to the given amount of
water to be purified. However, MATLAB is not widely
accessible to the public, so an alternative approach
was to create a website.

»
-‘e‘_,

Helping to bring potable
water to the nations"

Water Treatment Database Search Tool

The objective of this website is to assist you in identifying water treatment methods based on the specific characteristics of your water.

i r water blow. Our program will give you currently available treatment methods.

Please type in the specific contaminants in you

Figure 3. Website — User Interface
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Water Treatment Process

Step 1

Contact Biola University
consultation group with any
questions via water treatment
website. Consultation group
will give you further
instructions

Step 2

Determine contaminants in the
water sample by first using
simpler/cheaper testing
techniques like test strips. The
slew of things to test are
influenced by the region’s
water regulations

Step 3
With the known
contaminants, take a water

sample to the laboratory for
further detailed testing

Step 4

Use website to determine the
appropriate treatment
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Research

For our database, in addition to using governmental
documents and literature review, we will also update
it with our experimental findings from the chemistry
research side. For example, our research group
analyzes different ways to treat excessive fluoride in
water. In our database, we would add methods of
how fluoride is currently being treated (i.e. activated
alumina) and how we are modifying the adsorbents
to increase adsorption capacity. Our research group
has tested the effectiveness of using activated
carbon and aluminum hydroxide as well as zeolites
with titanium sulfate to treat fluoride.

This project is truly a multidisciplinary one that
iInvolves computer programming, chemistry and
engineering.

The future of this project includes continuing to
compile a comprehensive database of all
contaminants, research different detection methods,
research different treatment methods, and complete
website features.

Compiling the database includes researching
microbial resistances to specific treatment methods,
accounting for physical properties of water, and
looking into different water regulations by area.

Ultimately, the long-term goal of this project is to
have a comprehensive list of all possible
contaminants, a complete database providing
drinking regulations and treatment methods, and a
user-friendly website that can readily search this
database and instantaneously prescribe treatment.

Resources

MATLAB, MATLAB App Designer

World Health Organization (WHO)
Environmental Protection Agency (EPA)
United States Geological Survey (USGS)
Engineers Without Borders (EWB)
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