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Kohezni energie bulku

Kohezni energie je rozdil energie atomu vazanych v pevné latce
a energie jednotlivych atomu v plynné fazi

Ec = Eiot (A9) + Etot (B.g) — Eot (AB,S) > 0

Zavisi na charakteru vazby:
lontova vazba - elektrostatické sily mezi
ionty, lokalizované elektrony, vysoka
vazebna energie.

Kovalentni vazba - sdileni valen¢nich
elektront mezi sousednimi atomy,
orientované vazby, vysoké az stredni
energie vazeb.

Kovova vazba - sdileni malého
mnozstvi elektront vS8emi atomy krystalu,
volné elektrony, nizka vazebna energie
Slabé vazby - van der Waalsovy sily

(dipdl-ion, dipdl-dipdl, indukované dipoly),
H-vazby

Viceatomové molekuly v plynné fazi:

E, = % Etot (A2.,9) — Eot (AS)

Cisté kovy
E; = Eiot (A9) — Eiot (AS)

-1.
E,,, (kI mol™)

900

800 -
700 -
600 -
500 -

{ [
4004 | |

1 |
3004
200 |

100

Nanodastice PS 2012




b= 5 Len
734
-

s
W

>
@
'
>
>
o
c
o
o
=
»
o
<
)
(&

0.2 0.3 0.4 0.5
Surface to volume atom ratio

Kohezivni energie nanocastic riznych Mista nachylna k adsorpci
tvari a velikosti jako funkce podilu kysliku.

povrchu k objemu.
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Obrazek 2

Korelace mezi povrchovou a kohezni energi pro kovove prvky




Kohezni energie povrchu NPs

Povrchové atomy jsou vazany mensim poctem kratsich
a pevnejsich vazeb — kohezni energie E
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® bulk modulus from measurements
»==== bulk modulus of the particle core
= bulk modulus of the whole particle
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PHYSICAL REVIEW B 79, 125406 (2009)

Size-dependent elasticity of nanocrystalline titania

Bin Chen,"* Hengzhong Zhang.! K. A. Dunphy-Guzman,"? D. Spagnoli,1 M. B. Kruger.® D. V. S. Muthu*#* M. Kunz’
Sirine Fakra’ J. Z. Hu.® Q. Z. Guo.,® and Jillian F. Banfield!
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Tlak par nad NPs

Youngova-Laplaceova rovnice (1805)
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foy =1,2-7,7 J/m2 (SDLP)
fi, = 1,4 — 8,8 J/m2 (SDE)
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Lattice contractions of a nanoparticle due to the surface tension:

A model of elasticity 20

Zaixing Huang™*, Peter Thomson®, Shenglin Di¢
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Vliv velikosti na teplotu tani/tuhnuti nanocastic

J.J. Thomson (1888)

Applications of Dynamics to Physics and Chemistry
... Effect of surface tension on the freezing point

P. Pawlow (1909)

Melting point dependence on the surface energy of a solid body

M. Takagi (1954)

Electron-diffraction study of liquid-solid transition of thin metal films

K.K. Nanda (2009)

Size-dependent melting of nanoparticles: Hundred yers of
thermodynamic model

Chem. Listy 103, 174-185 (2011)
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ProcC zavisi teplota tani na velikosti ?

1. Povrchové tani objemoveho materialu

Vapor

Solid

AF

Vapor

ST

Solid

2. Velky pomér povrch/objem
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Experimentalni metody

Kalorimetrie (DSC, nano-DSC)
Elektronova mikroskopie (ED, DF, BF)
Vysokoteplotni XRD

Specialni metody

Teoretické modely

Korelace TF a E,

Lindemannovo kriterium (msd,,; > msd, )
Rovnovaha (solid)-(liquid)

Molekularni simulace

Ab-initio vypocty
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Teplota tani, stejné jako kohezni energie, je mirou pevnosti vazby
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C.H. Li et al. / Journal of Physics and Chemistry of Solids 64 (2003) 201-212

T, = 0.0302 E/Kg
r=0.899

Alloys containing’
divalence metal

2
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Lavesovy faze

C14 - MgZn, (hex)
C15 - Cu,Mg (cub)
C36 - MgNi, (hex)

400 500 600 700 800
Coheslve Energy
Fig. 4. Melting temperature vs. cohesive energy for Laves phases.
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Physica I 368 (2005) 46-50
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Size effect on melting temperature of nanosolids

W.H. Qi*
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Teplota tani nanocastic I
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Physics Letters A 372 (2008) 6030-5034
Contants lists available at ScienceDiract
Physics Letters A

www.elsevier.com/locate/pla

A universal relation for the cohesive energy of nanoparticles
S.C. Vanithakumari, K.K. Nanda*

Marerials Research Centre, Indian iritute of Science, Bangal are 550012, India
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Energie tvorby vakanci
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Aktivacni energie difuze

Nanodastice PS 2012 19



Energy : Energy
released ; absorbed
whenbond ~ when bond
forms ﬂ - breaks
(-Bond \3 - (+Bond
Energy) ~ Energy)
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Viastnosti spojeneé s
povrchem NPs

Povrchova komprese nanocastic

Nanocastice PS 2012
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Stabilizace Au
pritomnosti jinych
latek (polymer
protective shell).

Stabilizace napr. Prirozenymi oxidy, PAL, chemicka

vazba na org. latky, karbonizace, ...povrchovy naboj
(zetapotencial).

e CE
~



Stabilita, rust a agregace nanocastic

Hydl;?ﬁlni a fobni obalka Au : A '
B r: e P
- ' b e
N @Dl alicy

hexane

Colloidal solution of gold

dispersed aggregated AU hano

Gold nanorods

Riuzné formu Au nanocastic.

Agregace Sn3.5wt%Ag —

http://photochem.cstm.kyushu-
u.ac.jp:8080/Plone/e/lyamada.-lab-1/light-and-
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Funkcionalizace povrchove vrstvy
NPs
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Viastnosti funkéniho povrchu

Ochrana jadra pred
agregaci a nezadoucimi
reakcemi:

-oxidy, surfaktanty,
karbonizované
povrchové vrstvy, ...

Radiotracer
‘(PET/SPECT imaging)
Drug “\SM Figure 2. Multi-functionalized NPs. Graphical
representation of multifunctional NP for molecular
imaging (functionalized with contrast agents for
CT/MRI, with radiotracer for PET/SPECT), for drug
)))H;dmphilic P —— delivery (functionalized with drug molecules
(like PEG) incorporated within the core of NP or conjugated to the

surface), for specific targeting (functionalized with
specific ligands) and for stealth (hydrophilic
surfactants). Spacer/linker molecules are also indicated

Nanocastice PS 2012
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Contrast agent
(CT/MRI imaging)
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Multifunkcni
povrCh In the figure above, the core is

based on styrene DVB. The first
layer is approx. 10 nm thick,
comprising EDMA and MAA. Its
presence is confirmed by the
before and after IR spectra, clearly
\”/J\ showing the appearance of the
carbonyl and OH stretch signals.
The next layer was about 5 nm
thick and composed of vinyl benzyl
chloride, confirmed by the
reappearance of chlorine in the
elemental analysis. The final layer
is about 10nm thick and composed
of a polymerisable anthracene
derivative. Its presence is clearly
confirmed by the before and after

fluorescence spectra.

4’_©_/CI 102nm

Before 003 VU6 052 0 2H3

After EEEY  E.H4 03w 354 2N
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@ Zjistit co delaji na pensylvanske Univ.:

L] El. élanky s nano: http://inhabitat.com/researchers-shine-light-on-gold-nanoparticles-to-produce-electricity/
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