TEM data analysis/
solar cell assembly




What are we doing today?

» Result analysis: Analyze compiled TEM images and discuss execution of first
three lab days

» Lab preview: Solar cell assembly

» Beyond 20.109: A Brief Introduction to Field and Scope of Biotemplating




Results of M3D1-M3D3 lab work




Things to keep in mind when looking at

TEM images

» You are looking at a “shadow”
which makes your information
mostly 2D

» Electron conducting materials have
better contrast and resolution

» Thick portions of the sample will
appear darker

» Density of subjects in TEM image is
dependent on sample preparation
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(M3D1) M13 gold binding was successful

5nm particles 20nm particles N 40nm particles

» Gold weight percent is constant but radii increase. Thus the number of
particles decreases as a function of radius”3

» Electron conducting materials have better contrast and higher resolution.
Thus densely coated 5nm condition is the clearest




(M3D2) Titania nucleation was successful

Goal Morphology Our morphology

Morphology looks different due to TEM
grid preparation, not the sample

Longer rinse steps in grid prep




Core shell structure - successful
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Lab preview: Solar cell assembly




Overview for dye sensitized solar cell

assembly

There are 5 main components you
need to assemble

1. Mechanical support: FTO glass and
TCO, transparent conducting oxide

2. Semi -conductor: TiO2
3. Sensitizer (dye): N719 dye

4. Electrolyte and redox mediator:
l5- / |-

5. Mask: Surilin

6. Counter electrode: Platinum
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DSSC function: -e flow diagram
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Overview for dye sensitized solar cell

assembly

There are 5 main components you
need to assemble

1. Mechanical support: FTO glass and
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Mechanical support and semi-conductor as
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Dye and electrolyte loading
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Add counter electrode
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* Mask bottom electrode
» Add top electrode
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Beyond 20.109: A Brief Introduction
to Field and Scope of Bio-templating




What is biotemplating?

The use of a biological material to
synthesize a structure. This can
be achieved via:

1. Direct nucleation

with uranyl acetate, and b) unstained. Scale bar is 40 nm.

2. Binding affinity

3. Transformation of biological
material

4. Biological cage




What can be biotemplated?

» Any biological solid
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Why is biotemplating useful?

» Green
» Allows synthesis with lower pressure and temperature

» Reduces use of catalysts and harsh chemicals in the
synthesis process

» Allows for the formation of unique composites
» Gives control on difficult length scales




Can M13 template more than TiO2?

» Loading mass 8:11 Ni:AESe =

» Secondary structures | O N e |
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» Surface area

» Alloying / dopant
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