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Section 1- Problem:  

What is the effect of phytoremediation by Lemna minor (Duckweed), Elodea densa (Elodea) and 

Eichhornia crassipes (Water Hyacinth)? I think that all 3 types of plants will clean up the copper 

sulfate and iron chloride solutions.  However, I also hypothesize that the Eichhornia crassipes 

will clean up the most of both solutions due to its vast growth rate and plant hardiness.  The 

Elodea densa will perform better than the Lemna minor due to my test results I previously 

obtained.  Last year I was going to study soil contamination because I thought that my dad was 

able to find out what was in the soil. I later found out that he could not test for what I was 

looking for so I changed my testing to water contamination instead. I tested the phytoremediation 

ability of both L. minor and Elodea densa on copper sulfate at varying amounts. This year I am 

continuing my research by adding an additional plant, Eichhornia crassipes, as well as adding an 

additional heavy metal, iron chloride.  Last year I investigated this question because some people 

put copper sulfate in their ponds. Most of the people who put copper sulfate in their ponds don’t 

realize that an excessive amount of copper sulfate is a cause of mortality to aquatic animals. This 

year I would like to focus more on possible water supply contamination and ways to remediate 

our levels of heavy metals in our water supply. This project is important to me because many 

people in my community may be ingesting unknown amounts of heavy metals due to industrial 

water runoff, fertilizer application, and corrosive products. In this project I want to find out what 

will get rid of the most copper sulfate and iron chloride the fastest and most efficiently so no one 

will need to excavate because of contamination. Phytoremediation is a cost effective way to help 

get rid of contaminates in the water. Phytoremediation is a better alternative to use because it 

costs less money than some of the other ways to get rid of contaminates, like excavating or 

traditional water filtration. Because phytoremediation is cost effective, people should use plants 

to get rid of contaminates instead of spending more money on different techniques. 

Phytoremediation is more beneficial to our environment and our economy than other ways of 

cleaning up the environment. 
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Section 3- Procedure: 

1. Obtain 12 large plastic containers, clean and rinse them thoroughly. 
2. Label the plastic containers with a permanent marker as: 

#1.  Control No Plants 0.0g CuSO4, 0.0g FeCl 
#2.  Control No Plants 0.25g CuSO4, 0.25g FeCl 
#3.  Control No Plants 0.5g CuSO4, 0.5g FeCl 
#1.  Elodea 0.0g CuSO4, 0.0g FeCl 
#2.  Elodea 0.25g CuSO4, 0.25g FeCl 
#3.  Elodea 0.5g CuSO4, 0.5g FeCl 
#1.  Duckweed 0.0g CuSO4, 0.0g FeCl 
#2.  Duckweed 0.25g CuSO4, 0.25g FeCl 
#3.  Duckweed 0.5g CuSO4, 0.5g FeCl 
#1.  Water Hyacinth 0.0g CuSO4, 0.0g FeCl 
#2.  Water Hyacinth 0.25g CuSO4, 0.25g FeCl 
#3.  Water Hyacinth 0.5g CuSO4, 0.5g FeCl 

3. Add 2L of water (that has been treated with Tetra AquaSafe™ to remove chlorine) to 
each container. 

4. Prepare the copper solution, making sure to wear goggles, mask and disposable gloves in 
a well ventilated area. 

a) Measure out 0.25 grams of copper sulfate liquid. 
b) Place that amount in each container marked control #2, Elodea #2, Duckweed #2, 

and Water Hyacinth #2 containers. 
c) Measure 0.5 grams of copper sulfate using the same technique. 
d) Place that amount into each container marked Control #3, Elodea #3, Duckweed 

#3, and Water Hyacinth #3. 
5. Prepare the iron solution, making sure to wear goggles, mask and disposable gloves in a 

well ventilated area. 
a) Measure out 0.25 grams of iron chloride liquid. 
b) Place that amount in each container marked Control #2, Elodea #2, Duckweed #2, 

and Water Hyacinth #2 containers. 
c) Measure 0.5 grams of iron chloride using the same technique. 
d) Place that amount into each container marked Control #3, Elodea #3, Duckweed 

#3, and Water Hyacinth #3. 
6. The first 3 containers will contain Copper Sulfate and Iron Chloride but no plants. 
7. Place 5 Elodea plants into each of the containers labeled “Elodea.” 
8. Place 25 Duckweed plants into each of the containers labeled “Duckweed.” 
9. Place 5 Water Hyacinth plants into each of the containers labeled “Water Hyacinth.” 
10. Take a water sample reading of each container. Do this on days 1,3,6,9,12, and 15. 

Record results in notebook. 
11. Make graphs of results. Compare data from the Control, Elodea, Duckweed, and Water 

Hyacinth groups. 
12. Dispose of copper sulfate solutions and iron chloride materials responsibly and according 

to local guidelines for pesticide disposal. 
 

 
 



Section 4- Cost of Materials: 

Parent Provided: 

Iron (III) Chloride Solution, 1 M, Laboratory Grade, 100 mL $8.05 

Goggles, Economy Chemical Splash (1)    $3.95 

Disposable polyethylene gloves, small, (box of 100)   $6.15 

Mask, disposable (1)       $2.75 

Duckweed, Living, (Unit of 100-150)    $8.75 

Total Iron Test Strips (Vial of 25) Qty x 6 ($18.05 each)  $108.00 

Large plastic containers (Qty #12)     $12.00 

AquaSafe Water Conditioner, 500 mL    $10.50 

Permanent marker       $1.00 

Water (7L)        $0 

Pipet (pack of 10)       $4.95 

Lab notebook        $1.00 

Camera (development of pictures)     $10.00 

Scratch paper        $0 

Shipping cost        $32.47 

Total:       $199.57 

 

Grant Request: 

 Copper (II) Sulfate Solution, 1 M (16%), Laboratory Grade, 500 mL  $7.95 

Elodea densa, Living, (Pack of 50)     $22.95 

Eichhornia crassipes, Living, (Pack of 50)    $64.00 

Total Copper Test Strips (Vial of 25) Qty x 6 ($17.50 each)             $105.00 

Total:       $199.90 

 

"I request that the Iowa Junior Academy of Science provide $199.90 for my research 

project."  
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Risk Assessment Form (3)
Required for projects using hazardous chemicals, activities or devices, and microorganisms which are  

exempt from pre-approval. Must be completed before experimentation.

Student’s Name(s) 

Title of Project

To be completed by the Student Researcher(s) in collaboration with Designated Supervisor/Qualified 
Scientist: (All questions must be answered; additional page(s) may be attached.) 

1. List all hazardous chemicals, activities, or devices that will be used; identify microorganisms exempt from pre-approval (see 

Potentially Hazardous Biological Agent rules).

2. Identify and assess the risks involved in this project.

3. Describe the safety precautions and procedures that will be used to reduce the risks.

4. Describe the disposal procedures that will be used (when applicable).

5. List the source(s) of safety information.

To be completed and signed by the Designated Supervisor (or Qualified Scientist, when applicable):
I agree with the risk assessment and safety precautions and procedures described above. I certify that I have reviewed the 

Research Plan/Project Summary and will provide direct supervision.

Designated Supervisor’s Printed Name Signature Date of Review (mm/dd/yy)

Position & Institution Phone or email contact information

Experience/Training as relates to the student’s area of research



Page 42  International Rules: Guidelines for Science and Engineering Fairs 2017 – 2018, student.societyforscience.org/intel-isef

Continuation/Research Progression Projects Form (7)
Required for projects that are a continuation/progression in the same field of study as a previous project. 

This form must be accompanied by the previous year’s abstract and Research Plan/Project Summary.

I hereby certify that the above information is correct and that the current year Abstract & Certification and project display board 
properly reflect work done only in the current year.

Student’s Printed Name(s) Signature Date of Signature

Attached are:
o 2016 – 2017 Abstract and Research Plan/Project Summary o 2015 – 2016 Abstract 

Student’s Name(s)

To be completed by Student Researcher: List all components of the current project that make it new and different from previous 
research. The information must be on the form; use an additional form for 2014–2015 and earlier projects.

Components Current Research  
Project Previous Research Project

1. Title 2016–2017

2015–2016

2. Change in goal/
purpose/objective

2016–2017

2015–2016

3. Changes in  
methodology

2016–2017

2015–2016

4. Variable studied 2016–2017

2015–2016

5. Additional  
changes

2016–2017

2015–2016
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