CENO370

Propriedades dos Nanomateriais






Interacao com a luz

Solubilidade

Propriedades térmicas e
mecanicas

Propriedades elétricas e magnéticas

Reatividade quimica
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Propriedades,dependentes do tamanh&
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Nanomateriais e interacao
com a luz



A cor do camaleao
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COLOURS OF pH INDICATORS
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PHENOLPHTHALEIN

----------------------------------------------------------------------

RANGE: 8.3 - 10.0

METHYL ORANGE

----------------------------------------------------------------------------

RANGE: 2.1 - 4.4

http://www.compoundchem.com/wp-content/uploads/2014/04/Colours-of-pH-Indicators-POST.png
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https://produto.mercadolivre.com.br/MLB-1190885988-
fenolftaleina200ml-indicador-universal-ph-100-_JM



J Monitoramento da cor de uma uUnica célula
] Estimulo: Variacdo da pressao osmotica

Nature Commun. 6, 6368 (2015)




https://www.amazon.com/Rainbow-Cutout-Party-Accessory-
count/dp/B001911CoU



https://3.14.by/en/read/cd-dvd-microscope
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https://br.pinterest.com/pin/812266482773613620/
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HIGHER ORDERS AND FREE SPECTRAL RANGE




O Mistério do Camaleao

J Nanocristais de guanina excitado

Tamanho 127.4117.8 nm

H

a=476 nm a=397 nm a=338 nm a=294 nm

Osmolaridade de 236 t0 1.416 mOsm

—_—

J. Mater. Chem. 22, 22686 (2012) Nature Commun. 6, 6368 (2015)
Al Laboratdrio de Instrumentagao Nuclear Nanomateriais na Agricultura e no Ambiente:

Riscos e Oportunidades



UAgalwn &
L-P CN oMo //: OreQ












Photonic Coupled Cholesteric Grating
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https://www.google.com/search?g=butterfly+wing+structure&tbm=isch&ved=2ahUKEwiUn6K30vLrAhVHNLKGHXI
JDywQ2-

cCegQIABAA&oqg=butterfly+wing+stru&gs |cp=CgNpbWcQARgAMgQIABATMggIABAFEB4AQEzIICAAQBRAEBMyCA
gAEAgQHhATOgCIABCxAXBDOgQIABBDOgUIABCxAzoCCAAGBAgAEBSQAMBYx7sBYJbCAWgGCcABAAIABXYgBigiSAQI
xMpgBAKABAaoBC2d3cy13aXotaW1nwAEB&sclient=img&ei=xZ9kX9SoE8fo50UP-
ZK94AI&bih=969&biw=1920&rlz=1C1GCEU_pt-BRBR821BR822&hl|=pt-BR#imgrc=HQcUc20ileWwsM

Morpho Butterfly
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https://br.pinterest.com/pin/377176537513291593/



Diffraction
Grating
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Solid Liquid Crystal Liquid

https://www.google.com/search?q=liquid+crystal+structure&rlz=1C1GCEU_pt-
BRBR821BR822&source=Inms&tbm=isch&sa=X&ved=2ahUKEwjEw7HZ0_LrAhVOHLKkGHQS8-
C8wQ_AU0AXoECBcQAW&biw=1920&bih=969#imgrc=LKPwvhPAStGEDM



Common Segment
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https://electrosome.com/lcd-display-fundamentals/




Un-polarized
| white Light
Polarizing Filters |

Substrate Glass |
TFT | :
v ITO-Layer

| Alignment Layer
Liquid Crystal |
J Alignment Layer

| Color Filter
ITO-Layer |

Substrate Glass

Polarizing Filters |

© Marck KGaA, Darmstadt, Germany, 2004




Unpaolarized Light

Lnpalarized Light
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Polarized light

Light waves vibrate
in any direction

Polarizing filter

https://www.electricalelibrary.com/2017/08/22/display-de-
cristal-liquido/
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https://mundoeducacao.uol.com.br/quimica/quimica-dos-
fogos-artificio.htm
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Hydrogen emission spectrum
in the visible region

https://www.khanacademy.org/science/class-11-chemistry-india/xfbb6cb8fc2bd00c8:in-in-structure-of-
atom/xfbb6cb8fc2bd00c8:in-in-bohr-s-model-of-hydrogen-atom/a/absorptionemission-lines
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Hydrogen Absorption Spectrum

Hydrogen Emission Spectrum
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O < © e https://historyoftheatomictheory.wordpress.com/ac H Alpha Line
; Q Q % tivity-hydrogen-spectrum/ 656nm

Transition N=3 to N=2
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https://en.wikipedia.org/wiki/Hydrogen_spectral_series
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potassium
thium

sogdium
potassium
rybicium
cesium
calcium Calcium
stront:um

Darium

<INC

selenium

mavelength 400nm 450nm SO00nm S50nm D s00nm

https://keystagewiki.com/index.php/Flame_Emission_Spectroscopy
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http://alanieflametest.blogspot.com/2013/11/flame-test-
experiment.html



Azul de Metileno
SOLUTION
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Nootropic

Methylene Blue

SOLUTION
1mg/ml

I |
https://www.natuel.com.br/azul-de-metileno- P
pa-beneficios-comprar

*Imagem llustrativa -
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(a) Electronic emission transition (b) Balmer series transitions

https://chem.libretexts.org/Courses/University_of Missouri/MU%3A__1330H_(Keller)/06._Ele
ctronic_Structure_of Atoms/6.3%3A_Line_Spectra_and_the Bohr_Model
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http://www.globalsino.com/EM/page2633.html

Energy (eV)
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Bonding
configuration
www. globalsino.com/EM/

H Valence
g\ band

Bonding state

Hybrids of bonds of Bands of
multiple multiple many aton
atoms atoms (bulk solid


http://www.globalsino.com/EM/page2633.html

Bulk Band Quantum
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Tuning Light emission- Quantum dots
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https://ceramics.onlinelibrary.wiley.com/doi/epdf/10.1111/jace.12943

https://www.radiantvisionsystems.com/blog/quantum-dots-nanotechnology-meets-displays
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Energia (eV)

0

Espaco fora da molécula

Banda de
valéncia

3,1eV
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http://sustainable-nano.com/2019/11/12/gold-nanoparticles-color/

https://en.wikipedia.org/wiki/Colloidal_gold
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Electric Field

Electron Cloud

Light Wave
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https://www.google.com/search?g=surface+plasmon+resonance+nanoparticles&tbm=isch&ved=2ahUKEwi-17mq4fLrAhVuK7kGHQGXB-8Q2-
cCegQIABAA&oq=surface+plasmon+resonance+na&gs_lcp=CgNpbWcQARgAMgQIABATMggIABAIEB4QEzIICAAQCBAeEBNQjkNYpFNg_FtoA3AAeACAAVUIAYcEkgEBNpgBAKABAaoBC2d3cy13aX
otaW1nwAEB&sclient=img&ei=ZK9kX76VO-7W50UPga6e-A4&bih=969&biw=19208&rlz=1C1GCEU_pt-BRBR821BR822#imgrc=HeffMNd5ZipyhM&imgdii=XwtbbDCZMYsEdM
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Hot spot Min.

https://www.researchgate.net/publication/327966055_Detection_and_Characterization_of_Antibiotic-
Resistant_Bacteria_Using_Surface-Enhanced_Raman_Spectroscopy/figures?lo=1&utm_source=google&utm_medium=organic




| aser | ' Enhanced Raman

© Sample Solution

Au Nanorod Arrays
Adsorbed Molecule

https://www.stjapan.de/accessories-1/raman-sers-substrates/



Saliva drop
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https://pubs.rsc.org/en/Content/Image/GA/C5NR02142A



SERS Signal

Tamiflu-Resistant Virus SERS-based Diagnosis of
In Nasal Fluid/Saliva Tamiflu-Resistant Virus

http://kangtaejoon.com/Publications.htm



Light emission- Quantum dots

(A) Ex vivo tissue micrograph of quantum dot (QD)-labeled cancer cells trapped
in a mouse lung. (B) Near infrared fluorescence image of water-soluble Type-Ii

QDs taken up by sentinel lymph nodes [20]. (C) /n vivo image of multicolor QD-
encoded microbeads injected into a live mouse [37]. (D) Molecular targeting and
in vivo imaging of a prostate tumor using a QD-antibody conjugate [37].

0.2217/17435889.1.2.xxx

http://jnm.snmjournals.org/content/50/4/493/F1.expansion.html
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https://www.semanticscholar.org/paper/Designing-multifunctional-quantum-dots-for-and-drug-
Zrazhevskiy-Sena/da84ada03aea37041846885a32864b201b7aa833/figure/16
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