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WHAT IS A BLOCK COPOLYMER?\

=

BLOCK COPOLYMERS

Five samples were characterized.
+

+

MICROSCOPY
# Oplical Microscopy
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= A Copolymer is a polymer which contains at
least two different materials.

= A Block Copolymer is a copolymer where
polymers are chemically joined (via covalent
bonds) to form repeating blocks of each
polymer.

= Block Copolymers show...
= Properties of each of the individual polymers.
= New properties that are explained by the
chemical bonds. (Not specific to any one of

the polymers contained in the blocks)

MORPHOLOGY

= Block Copolymers ‘self-assemble’ into
morphologies. The morphology can be
controlled by varying
= % composition
+ the temperature at which the copolymer
was formed
= the degree of polymerization
= The most common morphology is lamellar.
Others include hexagonal-packed cylinder
and body centered cubic.
= Morphologies can be determined using
SAXS and TEM.

TEM RESULTS

T
1-3 W Lamellar Structure
s evident in some
of the samples.
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Samies 11 and S12 (PSDPI)and SM 1 (PSP were
anda
+All sampies thoorelically should be birclingent
PREPARATION FOR TRANSMISSION
ELECTRON MICROSCOPY (TEM)
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+Determine whether sampk: is glassy or rubbery
+PS-b-PMMA glassy ¥ cut at room temperature
+P5-b-PL rubbery 3 using bgquid N, cut below glass
Transition emperatue

+F; ol urisl all excioy
+\Use a diamond knife to cut skices to < 70 nm.

T scarrples walh 2 ok

Py were in 050, The above are the PS-b-Pl samples.

+PS b PMMA samphes were stained using RuO,

TYPICAL SAMPLE PICTURES

/7~ TYPICAL SAMPLE PICTURES
No structure Is clearly visible in either of the

2 5um.
SM2
Are SM1 and SM2 actually PS-B-PMMA?
= FTIR performed on both samples.
= Peaks showed evidence of an aromatic
ring (styrene) and were similar to results
found on PMMA.
* NMR — Hydrogen and Carbon
= Results concluded that both PS and
PMMA, were in our questionable samples

Lamellar structures are clearly visible in both.



SAXS DATA CHARACTERIZATION CONCLUSIONS SYNTHESIS OF GOLD NANOPARTICLES
FOR FIVE ORIGINAL SAMPLES Reach ke ws descitiod i the

Results inconclusive for 2 of the .
“Improved Synthesis of Small (dcore=1.5nm) Phosphine
Stabilized Gold Nanoparticles™

TEM Results SAXS Results by Weare, Reed, Wamer, and Hutchinson
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Birefringent Lamellar?  Lamellar TS — —— —
end sumounds the particles is PPh3. This ligand makes
the particles soluble in organic solvents and it is easy to
put other molecules onto it.

CHARACTERIZATION OF Au PARTICLES
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L ) has been rinsed off of them.

TEM — Place some particles onto a grid and using the TEM

get an approximate size of the particles.

SAXS — If the particles are small enough (<40 nm) , the

SAXS camera can be used to determine the particle sizes.

Au PARTICLES N\ /  SAXS RESULTS FOR Au CONCLUSIONS . ,/ FUTURE WORK
NANOPARTICLES o

After the Au particles have been
Guinier Plot synthesized to be approxi 1.5nm

Paricio Slm:nulysls by SAXS Of the 5 original Block Copolymer i ) i rl‘lalﬁty.ey o
S Samples, 2 were disordered and 3 be coated with a variety of surfactants.
= fo i lamellar structures as Each of the original five copolymers will

predicted. be prepared again, this time with the

The Gold Nanoparticles are larger addition ofthe Au nanoparticies.

than 16nm judging by the SAXS and Charactermmofeachofmeﬁ

TEM results. The particles either samples will be repeated.
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