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This resource has been designed and written by Katherine Harris for the
ASELL Schools UNE Project.

The ASELL (Advancing Science and Engineering through Laboratory
Learning) Schools Project is part of the federal government’s Australian Maths
and Science Partnership Program (AMSPP). The project is divided into Nodes
with centres in Sydney, Melbourne/Geelong, Adelaide, Perth, and Armidale
(based at the University of New England, UNE).
The purpose of the project is for each Node to run Teacher Professional
Development workshops in their region. The workshops are focused on
refining and developing inquiry-based investigations suitable for Australian
Stage 4 / Stage 5 secondary science students. Each workshop has a mix of
teachers and secondary students working alongside each other actively
engaging in “hands-on” activities and evaluating each investigation.
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Background
Due to its incredible properties, water is often referred to as the universal solvent (it
dissolves lots of things). The things that dissolve in the water are called the solutes
and water is called the solvent –the resulting mixture is called a solution. Because
many things dissolve in water it is easily polluted. Water naturally cleans itself when
it trickles through sand and gravel (a process known as filtration).

In order for water to be safe for humans to drink, and to be pleasing to drink in terms
of odour, colour and taste, it needs to be purified. Many types of scientists including
civil, chemical and environmental engineers, chemists, health scientists and biologists
work together to make existing water treatment systems better and to develop new
water treatment systems.
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Take a look at the Flow Diagram in Figure 1 showing the physical separation techniques used in the treatment of surface water at a water treatment plant.

University of New England

Figure 1
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Part A -Flocculants in Water Purification
Introduction
The processes of coagulation and flocculation involve the removal of suspended
solids using chemicals called flocculants (Steps 6 &7 in Figure 1). The investigations
in this section look at two different types of flocculants; manufactured flocculants and
plant derived natural flocculants.

Investigation 1
How does a flocculant work in “cleaning” water?
Student Learning Focus
After this activity, students should be able to:
1. Understand through first-hand investigation how the physical separation
techniques of coagulation and flocculation are used to “clean” water.

Method
1. Pour some dam water into a clear plastic cup.
2. Use your senses of sight, touch and smell (not taste) to make a list of
observations about the water in the cup over a period of 3 minutes.

Observations
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3. Add 1 mL of the Aluminium Sulfate flocculant solution to the cup and stir
using a paddle pop stick.
4. Watch the cup for 4 minutes and record your observations about the water in
the cup over this time.
Observations

Conclusion
Write a brief conclusion about how you think flocculants “clean” water.
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Investigation 2
Flocculants – making sure they work their best
Student Learning Focus
After carrying out their first hand investigations, students should be able to:
1. Justify whether stirring helps a flocculant work better.
2. Justify whether the type of manufactured flocculant affects how “clean” it
makes the dam water.
Mission
To design and carry out two mini-investigations. Your first investigation will be on
Student Learning Focus 1 and your second investigation will be on Student Learning
Focus 2 above.
Your experiments should provide you with answers that will help you work out the
best conditions for “cleaning” dam water using a flocculant.
You will need to write your 2 investigations up as separate
scientific reports.

Hint When many variables influence the performance of something scientists choose
the best outcome from the first experiment and continue testing. For example if you
find out that stirring doesn’t help a flocculant do its job better then you wouldn’t stir
the mixture for your second investigation into which type of manufactured flocculant
works best.

You will be provided with the following manufactured flocculant solutions and you
may re-use any of the equipment you used in Investigation 1 (spare items are
available)


10mL of aluminium sulfate flocculant solution



10mL of a polymer-based flocculant solution
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Investigation 3

Using a Natural Flocculant made from the seeds of
the Moringa oleifera Tree to “clean” dam water
Scientists Working Together
Scientists use their knowledge and skills to design new flocculants that are better than
previous ones at removing suspended solids from dirty water. A whole range of
scientists including; botanists, chemists, engineers and health scientists are working
together around the world right now studying the use of natural flocculants eg.
flocculants made from plants. These natural flocculants are already helping
communities in developing countries by providing a low cost method of water
purification2.

Figure 2 Moringa oleifera tree and seed pods

Please read the following article which provides an overview of
current research on the use of Moringa oleifera seeds as a
natural flocculant.
You may use the article to assist you in answering the questions
that follow.
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Moringa oleifera Seeds as a Natural Flocculant
-Current Research
Written by Katherine Harris for ASELL Schools UNE

Background
The United Nations Millennium Development Goal Target 7.C was to “Half, by 2015,
the proportion of the population without sustainable access to safe drinking water and
sanitation”. Between 1990 and 2015 2.6 billion people worldwide gained access to
safe drinking water in their communities and the United Nations’ goal was met ahead
of time1.
Although there have been significant improvements in access to safe drinking water
there is still much work to be done with 663 million people still relying on untreated
drinking water in their communities and 502 000 diarrhoeal disease deaths per year
estimated to be a result of exposure to contaminated drinking water2.
One of the key problems with implementing water treatment processes in developing
countries is the large cost and difficulty in buying and transporting flocculants. For
centuries natural materials have been used to purify water. Research suggests that the
idea of using Moringa oleifera Seeds to purify water first originated in the country of
Sudan where the women would clean the muddy water from the Nile River.
The Moringa oleifera tree is a native tree from the sub-Himalayan regions of India. It
is able to be grown anywhere along the tropical belt of the earth and grows well in
Queensland, Australia where it can be readily found in parks and gardens and is
locally known as the “drumstick” tree. The tree is extremely fast growing and
produces seeds within a year of planting. The leaves, flowers, seeds and roots are a
nutritious food source and the oil from the seeds has many uses.
Recently scientists around the world and right here in Australia have been
investigating the use of Moringa Seeds as natural flocculants.3,4,5 Dr Vikashni Nand
from the Australian National University has been working, in partnership with the
University of the South Pacific, on investigating the use of Moringa oleifera seeds
and other local seeds as a natural flocculant to purify water in 3 developing countries
in the South Pacific Islands6. A botanist from the University in Zaria, Nigeria has
teamed up with scientists from Pennsylvania State University to research whether the
season in which the Moringa oleifera seeds are harvested influences the ability of the
seeds to clarify the water and remove bacteria from the water3.
In addition to the Moringa tree being an exceptionally nutritious food source, a
protein found within the seeds is able to combine with suspended materials in the
water to clarify it and another identified protein in the seeds is capable of destroying
the bacterial cell membrane of bacteria7.
Imagine the possibilities for developing countries if this tree can be grown locally as a
food source and used as a means to purify a communities’ water.
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Questions
Q1 According to the article, (i) how many people worldwide gained access to
safe drinking water between 1990 and 2015 and (ii) how many people are
currently still without safe drinking water?

(i)

(ii)

Q2 Which two key problems have been identified in the article as influencing
water treatment processes being put into place in developing countries?

Q3 Where can the Moringa tree be grown on earth?
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Q4 Briefly outline why the Moringa oleifera seeds can be used to purify water.

Q5 Why would it be important that researchers find out whether the water
cleaning ability of the Moringa oleifera seeds varied with which season the seeds
were harvested in?

Q6 In the space provided list at least 4 benefits for the communities of
developing countries if the Moringa oleifera tree is grown locally.
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Your turn
Design an experiment to purify a 200mL sample of muddy dam water (recently
shaken up) using the seeds from the Moringa oleifera tree.

Each group:


will be allowed up to 3 seeds.



must write up their investigation as a digital poster



must include 2 photos of their experiment
on the poster



must make a time lapse video of the water being
“cleaned” using the Moringa seeds.



The time lapse video must be put on the poster.

Want to find out more?
If you really enjoyed finding out about this project you may
be interested in reading the article in reference 3 at the end
of this booklet.
This article will show you how a team of scientists worked
on a project to improve the opportunities that the Moringa
oleifera seeds offered developing countries in providing not
only drinkable but storable water for their communities.
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Part B

Investigation 4

Using a Variety of Physical Separation Techniques
to “Clean” a Sample of Muddy Dam Water

Student Learning Focus
After this activity, students should be able to:

1. Understand through first-hand investigation how the physical separation
techniques of sedimentation and decantation and filtering are used to “clean”
water.
2. Understand how the physical separation techniques of decantation,
coagulation/flocculation, sedimentation and filtering are used on an industrial
scale in a water treatment plant.
3. Use the senses of sight, touch and smell (not taste) to identify visible pollutants
in a water sample.
4. Explore which visible pollutants are removed from water after each separation
technique is carried out (sedimentation and decantation), (coagulation and
flocculation) and filtration.
5. Determine whether invisible pollutants are removed from water after each
separation technique is carried out (sedimentation and decantation),
(coagulation and flocculation) and filtration.
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Figure 3
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Introduction
We can look at the quality of drinking water from 2 perspectives.
Activity
In the box below make a list of all the substances that you can think of in the muddy
dam water that wouldn’t harm us if we drank the water before we purified it.

•

Substances in the water that affect the “cleanliness” of the water but won’t harm us

In the box below make a list of all the substances that you can think of in the muddy
dam water that could harm us if we drank the water before we purified it.



Substances that affect the “cleanliness” of the water and could harm us
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Investigation 4
Note: We never drink or eat anything in the science laboratory.
Mission
Design and carry out an investigation that uses Steps 6, 7, 8 and 9 (used in the water
treatment plant shown in Figure 3) to “clean” a 200mL sample of muddy dam water.
The treatment plant takes in “surface water” and so it is unlikely to be as “stirred-up”
as our dam water sample. For this reason, you will need to add a sedimentation step
and a decantation step to the beginning of your purification process. You will need to
make observations after you carry out each step in your purification process
identifying any contaminants that may have been removed in the process.
NOTE: There are often microscopic organisms in unpurified water. In order to see if
the purification steps remove these organisms you can add a single drop of water to an
agar plate. Your teacher will incubate your agar plate for 30 hours at 33 degrees to
see if anything grows.

You will need to write up your investigation in the form of a
written scientific report.
Remember- Note down any deviations from your original planned method.

17

References
1. New South Wales Education Standards Authority. (2012) Science K-10
syllabus-Stage 4-Knowledge and Understanding CW3. Retrieved on 13th May
2017 from http://syllabus.nesa.nsw.edu.au/science/science-k10/content/985/
2. IOP Conf. Ser.: Earth Environ. Sci. 31 (2016). Retrieved on 12th May 2017
from http://iopscience.iop.org/1755-1315/31/1/012033
3. United States Environmental Protection Agency, 2015, Final Report:
Harvesting Potable and Storable Water with Moringa Seeds and Sand.
Retrieved on 13th May 2017 from
https://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.highlight/ab
stract/9165/report/F

18

