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Nano- Organic Processing Other Flame
additive Treatment Conditions additives Retardant

clay Alkylammonium  Temperature  Stabilizers ~ Phosphate
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Polymers,
nano-additives,
co-additives,
and processing
variables

Conventional
Material
Characterization:
TEM, GPC,
XRD...

Compare
results

Compare
results

High Throughput
Material

characterization:
on-line sensors,

NMR, auto TGA,
auto XRD, SAXS






Gravimetric feeders l

Extruded homogeneous sample or gradient samples 'IT/
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Extruded samples




Additive Filled Polymers:—
Gradient and Single Composition

PP: Pure and FR
- Poly(phenyl-POSS) : (0-11 mass-%)

1 . Poly(vinyl-POSS) : (0-11 mass-%)
J . ABS
fﬁﬁ%ﬂ . Poly(vinyl-POSS) : (0-11 mass-%)

- 9 different single-composition strands
- 3 replicates each
- Up to 50-60 different compositions



Fiber-Optic Sensor

PP containing 0%-11% gradient of POSS
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Eluerescence off NB-MMT Clay.

Nile-Blue-clay

—---—- 0.5% CEC NB

--—--1% CEC NB
5% CEC NB
10% CEC NB

650
Wavwelength nm

Tony Bur, Paul Maupin




wavelength nm

Intensity

Post processing

wavelength nm Tony Bur, Paul Maupin



Exfoliation

PA=612% IIM/NBIMIMIFL min PA-6: 29 IM/NBMIMTE 7 min




Disordered exfoliated

g Micro/intercalated
"~ PA-6 2% IM/NB MMT extruded-1 min PA-6 2% IM/NB MMT extruded-7 min

Maupin, et al, Macromol. Rapid Comm. April, 2004
Gilman et al, PMSE, 2004




Multi-Walled Carbon Nanotube
Polymer Composites

lonic Liquid Modified
Multi-Walled Carbon
Nanotube
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Confocal Microescopy: of PS-MWNT
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. . PS + 0.5% MWNT+ 0.5% DMHDIm-TFB (Nile PS + DMHDIM-TBF (Nile Blue) 10 min
. . 0,

PS +0.5% MWNT (Nile Blue) 1 min 200 PS + 0.5% MWNT (Nile Blue) 10 min 200 Blue) 10 min 200 RPM 195°C 200 RPM 195°C
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Quantitative Image Analysis ofi PS/MWNT Nanecomposite
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Figure : TEM pictures of a) PS/IMWNT untreated sample and b) PS/MWNT/(1:1)DMHDIm-TFB sample, both partly threshold into binary images.



Number of pixels

TEM images of PS/MWNT (Hyperion Catalysis) mixed
by extrusion (195°C, 200 RPM, 5 min). Image analysis
performed after removing the background

28 56 84 113 141 169 197 225 253 281 309 338
Angle (°)

of Standords and

TEM images of PS/MWNT (Hyperion Catalysis)
mixed by extrusion (195°C, 200 RPM, 5 min) and
drawn into fiber. Image analysis performed after
removing the background

oriented

Number of pixels

113 141 169 197 225 253 281 309 338
Angle (°)
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High Threughput System-2
Gradient Coatings
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High Throughput Screening
of Military Aircrafit Topcoat Accelerators Project

Micro FTIR cure menitoring LLaser Scanning| Confiocal IMIcCroscope;

Naomi Eidelman 100s of images, 100-1000 nm slices
Lori Brassell;, Severine Balayer, Lipiin Sung
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a) Micro-IR spectra taken from six spots between 4 h to 106 hours after the

coatings were sprayed. All spectra were normalized to the —-CH2- peaks.
b) The isocyanate and the -CH2- peaks in the respective spectral regions used for

the peak ratios.



High Throughput Screening

of Military Aircraft Topcoat Accelerators Pro Ject
Gradient #3, 1000, 1600, 32s, (2100- 2551)/(2700 3040)cm?
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conclusions
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