Au NP Characterization
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TEM vs. XRD of HfO, Nanoparticle Size

500°C #¢ 575°C 650°C 800°C 950°C
A 1 '
. .
' N
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o f " 50 nm
Temperature (°C) XRD TEM
P Crystallite Size (hnm)  Diameter (nm) Aspect Ratio
500 7.2 (0.8)? 7.4 (1.6)° 1.3 (0.2)*°
575 8.4 (1.0) 9.1 (2.3)? 1.3 (0.2)°
650 12.3 (1.0)° 12.5 (3.2)° 1.2 (0.2)°
800 21.2 (2.0)° 22.5 (5.6)° 1.2 (0.1)°
950 32.8 (1.3)° 31.0 (8.2)° 1.2 (0.1)®°
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X-Ray Diffraction (XRD)

X-ray detector x-ray source: Cu Ka radiation (A = 1.54 A)
74/2/ (\g\j\’ * monochromatic
* parallel
QQ’Z, R/S\,S\\?)»\‘/  coherent (in phase)
O 0.0 ¢ 0\80 [ L .
- ¢ constructive interference rec!uwes.
® 0 o }Z\Kf o 05 n-\ =2z where z = d-sinf
® 6 6 06 0 o .T Bragg’s Law: n-A = 2d-sinf
© 060 00 0 o where d = interplanar spacing
— da :
used predominately in inorganic d= Vh2 + K2 + PP (cubic)
crystalline materials to determine: a = lattice parameter
 phase identification (crystal structure) hkl = Miller indices
« composition (phase fractions)
- crystal size > = 0-97‘ where B2 = B2 - B2
* |attice parameters B-sing B, = FWHM peak breadth

« crystal orientation (texture analysis)

, B = that of a ref. material with
 residual stresses

crystal size > 0.1 um
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XRD & FTIR Spectra for Hydroxyapatite
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EM & XRD Characterization Eu-HfO, NPs

Mormalized XRD Intensity

\_/\’\w

0,3% Eu

g undoped HIO,

cubic structure stabilization

? 9

{m

. cubic HIO

-~ (D02}
— (022)

-
-

M

e’ Cisis

= e ‘e, 0,1% Eu
W -
— Al S 0,03% Eu

0,01% Eu

1n1)
{111}

E.

(102}
(220)

g mmm monocl. HiOs

{110}
011y

20 30 40 50 G0 Fii]
20 (degrees)

Lauria et al., ACS Nano, 2013
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Interaction of Electron Beam with Materials

electron beam

Auger Electrons (AE) Secondary Electrons (SE)
surface atomic composition topographical information (SEM)

Backscattered Electrons (SE)
atomic number and phase differences

Characteristic X-ray (EDX)
thickness atomic composition

Continuum X-ray
Cathodoluminescence (CL) (Bremsstrahlung)

electronic states information

SAMPLE

Inelastic Scattering

composition and bond states (EELS) Elastic Scattering

Incoherent Elastic structural analysis and HR imaging (diffraction)

Scattering

Transmitted Electrons
morphological information (TEM)
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EM & XRD Characterization Eu-HfO, NPs
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EM Characterization of CopgsFes3004 NPs
HRTEM
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EM Characterization of CopgsFes3004 NPs
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Fourier Transform Infra-Red
Spectroscopy (FTIR)

infra-red radiation of intensity, /,

L O-H ‘ - c:0|; | ' . ' |
(\g\s\) (/2/2/7 . Royal Soc. Chem., 2016
(\g\s\) V2/2/.> NH [ 5

coH I c:cg%
transmitted or reflected, /, ~ |
C=C-H[] cmC [ Art n
energy absorbed by characteristic AHE  cmn |
molecular vibrations Sniiin [ C-H(bend)
I " C-0
e.g., stretching ——R TIRCH
T .cHO Cc-Cl |1
k | -
bendlng —R 4000 S I:aouoJ - I2uon | 1800 | 1600 ! 1400 ! 1200 l 1000 ! 800 | 600
¥ wavenumber (cm™)
etc.

used predominately in organic molecules and macromolecules to determine:

* ligand identification (molecular structure)

« composition UNIVERSITY OF
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XRD & FTIR Spectra for Hydroxyapatite
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