Making a Nanocrystalline
Solar Cell
Recreating Photosynthesis

LauraWommack - Potlatch Jr-Sr High

From Seattle's SHINE Institute
And the Institute for Chemical Education



* This activity uses natural dyes extracted from plants to make a
solar cell.

* It is most appropriate for high school and college-age students but
could be adapted for middle school with support.

Overview

* The kit and manual can be obtained from Seattle's SHINE
Institute. http://www.seattlenano.org/



http://www.seattlenano.org/

* This laboratory activity supports curriculum units of:

* Energy
When to use - Alternative En.ergy
: * Photosynthesis
th|5 |ab * Electricity and Current

* Nanotechnology




- Basic knowledge of photosynthesis and the role of pigments.
» Basic understanding of electricity including voltage and current.

- Awareness of basic related scientific vocabulary

Background
Students

Should Have




* The student will demonstrate operating principles of a
nanocrystalline solar cell.

* The student will be able to explain the relationship between their
constructed solar cell and the role of pigments in photosynthesis.

O bJeCtlves * The student will be able to verify that the solar cell functions by
Add ressed determining voltage and power output.

* The student will be able to explain the relationship between
electrons, electron excitation and flow of current.

* The student will be able to follow a complex series of instructions
to create a functioning model.




* There is an extensive list of materials in the instruction booklet
including:

» Tin dioxide-coated glass

- Colloidal titanium dioxide powder

Materials

* Graphite pencils
- Binder clips
* Potentiometer

- Organic dyes made from berries




Planning

Considerations

* This lab will take at least three periods to create and test the solar

cells.

* The first day should be spent in preparing students in terms of

background information and carefully reviewing and
demonstrating how the lab will be performed.

* The procedure used is VERY complex; you may want to create a

simplified student procedure.

- More time will be required if a formal lab write up is done.

* The first step is deposition of TiO2 film and curing; second step is

staining the TiO2 with anthocyanin dyes. Next the device is
assembled and tested.

* The pigment could be created in advance by the teacher or by

teams of students but they are prepared 24 hours in advance.
Refrigerate or they will ferment.
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Extensions

- | prefer inquiry-based labs rather than recipe style.

* | ask students which pigments they believe will conduct more

electricity.

* They make their own pigments, two or three cells and test the

conductivity of different pigments.

- Then they research the pigments to determine if the conductivity

they got is supported by research.

* They draw a conclusion as to whether their data reports the

research or where they may have made errors.

- Time for a formal presentation to the class may or may not be

given but data on the same pigments could be shared across
groups to determine if there are differences.
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- Seattlenano.org

* Nanocrystalline Solar Cell Kit from Instiitute for Chemical
RESOU rces Education by Linda Fanis, Editor, et.al.

* http://ice.chem.wisc.edu/



http://ice.chem.wisc.edu/
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