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Phytoremediation
Students’ Sheet

Introduction
Phytoremediation is the use of green plants to decontaminate soils in situ. Soils can become contaminated from activities such as mining and manufacturing.
This practical activity investigates the use of hyperaccumulating plants to clean up copper contaminated soils. This demonstration uses Indian Mustard (Brassica Juncea) as the hyperaccumulator. 

The mustard is grown hydroponically, with elevated levels of copper. The copper levels are measured over the test period and the absorption by the mustard seeds calculated.
Safety Notes

· Copper Sulfate is harmful and dangerous to the environment.

· Follow good hygiene practices after handling chemicals.
· Beware - Plant Gro lighting system may get hot.

Apparatus

· Plant Gro propagation lighting system

· Air stone & air line

· Aquarium bubbler

· Netting

· Tub: food storage tub with lid, able to hold approx 5 litres, opaque or covered in black polythene

· Seeds (Indian/Brown mustard (Brassica Juncea))

· Tissue paper

· Large Petri dish

· Balance

· 24 hour plug timer

· 1000ppm Copper Sulfate as stock, working solution is 300ppm

· Copper test strips
Instructions
See Diagram 1 for equipment set up

1. Place 10g of Indian mustard seeds on a piece of wet tissue, and leave them to germinate in the dark for 3 to 4 days.

2. Take the lid of the tub, and cut out the centre. Loosely attach the netting across it. 

3. After the seeds have germinated, transfer them to the netting on the top of the lid. 

4. Pour the copper solution into the bottom of the tub.

5. Place an aquarium air bubbler into the solution to aerate the plant roots.

6. Put the lid onto the tub.

7. Place the tub under the light bank with a 16 hour light, 8 hour dark ratio.

8. Every day for 5 days, measure the copper concentration using the copper test strips and record it.
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Diagram 1: Showing equipment set up

Data Table

	Day
	Copper (ppm)

	1
	

	2
	

	3
	

	4
	

	5
	


9. The amount of copper absorbed by the mustard can then be calculated by using the calculations below.

Amount of copper remaining after the test (?ppm() minus the initial copper concentration (300ppm) = Amount of copper absorbed by the seeds

Amount of copper absorbed by the seeds multiplied by the number of litres of copper solution (5 Litres) = the milligrams of copper that have been removed

The milligrams of copper that have been removed divided by the initial number of grams of seeds (10g) = The milligrams of copper removed per gram of germinating seeds.
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( The copper test strips suggested give readings as 10, 30, 100 & 300 mg/l- however mg/l is approximately equal to ppm
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