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Algunos factores que Pueclen

intervenir en la cristalizacion




1. Nucleacion y

crecimento
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Nucleacion
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Crecimiento i

https: / /www. 9outube.com /watch?v=vbs4Shuidw



https://www.youtube.com/watch?v=7vb84ShuiJw
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Teoria cldsica de

nucleacion y crecimento
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Teoria cldsica de nucleacion y

crecimiento

* Nucleacion homogénea (evento raro)
» Barrerade energja suPerﬁcial
sehterza iml:)ulsora termodinamica
» Nucleacidn heterogénea
» Volumen Pre~exi5tente (imPuriclacl O suPerﬁcies del contenedor)

Existencia de un radio critico y una energfa de activacion critica, a Par‘cir de

lOS cuales CI \/olumen Cl@ la nueva ﬁase GEEECka ifT’CVGFSilZ)lCmCﬂtC.

Sin embargo, la tazas de nucleacion Precliclﬁas no coinciden con el

experi mento.
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espinodal
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Descomposicién esl:)inoclal

]

Es él nombre CIUC T'CCilDC Cl ‘FCHCSH‘ICHO CIC

clesmezclacJo CIC una sustancia, CJCSAC una ]CBSC

termodinamica hasta formar dos fases coexistentes.

Cahn-Hilliard

@_ 2 (3 . 2
Bt_Dv (c C ’ch)
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Fig. 3 Nucleation snapshots for simulations of graup Il, at gawy = 0570 (top row) and bz, = 0.540 {bottom row). Wall particles are coloured in grey, wherezs anly
crystalline particles are shown and celoured according to the cluster they belong to. An algorithm is used to identify particles belonging to the same cluster in time, so
that the colouring of the clusters should remain consistent across the time frames. For ¢, = 0.510 snapshots are taken at a time interval of At = 313 after waiting for
ts = 314 to ensure the settling of the protile. For ¢
from pre-critical to post-critical sizes.

= 0.510 snapshots are taken &t z time interval of At = 1.515 after waiting for ty = 1. The snapshots span clusters

avg

This journal is © The Royal Society of Chemistry 2013 Seft Matter, 2013, 8, 7369 7383 | 7373
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4. Fluctuaciones criticas de densidad
Fig. 2. Contour plots of

the tree-energy land- A B
scape along the path
from the metastable fluid
to the cntical crystal nu-
cleus for our system of
spherical particles with
short-range attraction.
Ihe curves of constant

free energy are drawn as
afunctionof N ana N 100 : —77T 7T I wul : T ~—""7777] :

- -~

{ Dense
Fluid

\\\J/

- — W -~ N "

and are separated uk;; V /S BN | IR
5kg 1. (A) The free-ener- | /_,:;;:’?,'f".{f,v' /S | IR //
gy landscape well below N | 11 e’ S]] ,
the critical temperature | 5 | 7 ) T N V/yap /1] f
(T/T_ = 0.89). The lowest 0 Y /PN 1 . Y, N |
free-energy path to the | /e ;

critical nucleus is indicat- ]
ed by a dashed curve. W Ny | A {
This curve corresponds A _
lo the formation and s ~ T
growth of a highly crys- Ny Np

lalline cluster. (B) As (A), .,
but for T = T_. In this case, the lree-energy valley (dashed curve) first runs parallel to the N, axis ,7
(formation of a liguidlike droplet), and then moves toward a structure with & higher crystallinity (crystallite = !
embedded in a liquidlike droplet). The free-energy barrier for this route is much lower than the one in (A). "
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. Coloides como sistemas

moclelo
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Escalas del dominio

Accesibles con:
i) Mlcroscopla comcocal
b) Dlsperslon de:

-~ Neutrones

~ Ra905 X

~ luz

coloidal

colloid
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Coloides como sistemas modelo: 5‘Diagramas” de |

"
,hard spheres
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Coloides como sistemas modelo:

ot

Diagrama de fase de esteras cargaclas

Thomas Palberg, Cargese SFTR6 school (2010)
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" Coloides como sistemas modelo:

Interacciones
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~ Coloides como sistemas modelo:

Interacciones hiclrodlin;émi\cas}
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Fig. 1 A binary suspension of two species (P, F'} (a) forms FCC crystals upon
cocling due to DNA-induced attractions between P-P, P-P/, and P-2' pairs (b).
Two added DNA strands reinforce the P-P bridges {c) and destabilize the P-2
bridges, releasing clusters formed of single P particles and their nearest neigh-
bors (d). These clusters then transform into icosahedra ().

Soft Matter, 2013,9, 9119 9128 | 9119
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Simetrias rotacionales discretas

y técnica de los vecinos comunes




j ' E‘jemplos de simetrias de e
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Simetrias lcosahedral
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Teoria cldsica de nucleacion y

crecimiento

* Se aencontrado que la simetria icosahedral
esta Presente en |iquiclos altamente
correlacionados Pre\/io a la cristalizacion ya B

transicion vitrea

+ Esun modelo C]UC SC UsSa mucho cn Cl CStUChO

ClC IaS SéliAOS amOF]COS (Leochmach and Tanaka, Nat. Comms. 2.012.}
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Entropia de exceso
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Entropia de exceso

Es la diferencia entre la entrol:)ia del sistema Yy B

entropia del gas ideal con la misma temPeratura ,

y densidad. i

=% 3,
n=>2

-

So= —2’7TpJ lg(r)ing(r)—g(r)+ l]r?‘dr

Existen métodos basados en Scxe! para determinar las |

iﬂeas CIC COCXiStCﬂCia (Giaquintag colaboraclores)
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| Caso de estudio: Recristalizacion
de coloides cargaclos
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Caso de estudio: Recristalizacion

de coloides Cargaclos
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Técnica empleaclas

« Simulacion de dinamica browniana sin

interacciones hidrodinamicas
o Analisis de vecinos comunes

© AProximaCic')n de dos cuerpos para B

entropia.




¢) Ulustration of the 535 pair
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{a} Hlustration of the 444 pair:
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FIG. 5. Time dependent CNA results for the relative ISP (disks) and BSP
(squares) populations. Black: no® = 0.025 and K =400. Blue: no =0.025
and K =500. Red: no?=0.025 and K =600. Orange: no?=0.019 and
K =500. A logistic growth (extinction) modecl for the BSP (1SP) population
1s shown as the continuous (dashed) lines.
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Sintesis de resultados




Durante la cristalizacion las simetrias mas im[:)ortantes son

la icosahedica Yy la cubica centrada en el cuerpo.
| a cristalizacion Procecle en dos pasos.

Cristalizacion Iﬁomogénea a Partir de la mezcla

metaestable
+ No encontramos nucleacion
* Tam[:)oco clescoml:)osicién esPinoclal

Nuevo modelo de crecimiento tipo Verhulst.

Relacion de universalidad para la entrol:)ia de exceso




Perspectivas
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o Influencia de las interacciones hidrodinamicas

(Tesis de Oscar Sanders, UNISON)

o Andalisis de esteras duras

THE e roljuegan las demas simetrias Yy por qué
es el icosahedro el dominante en el estado

metaestable.
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Muchas gracias por su

atencion!




