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Elektromigrace — pohyb nabitych Castic roztoku
ve vnejsim elektrickém poli.
Tyto nabité Castice se nazyvaji ionty.

Elektrolyty, podminka elektroneutrality

NaCl - Na* 4+ Cl™



Elektromigraci vyuziva analyticka metoda zvana elektroforéza

Cely separacni
systém je naplnén
roztokem zaklad-
niho elektrolytu —
BGE. Vzorek je
davkovan na
zacatek kapilary v
malém mnozstvi

— rok 1979: James Jorgenson predstavil elektroforézu
ve velmi tenkych kapilarach (1.D. 50 um): kapilarni
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C100HT Biologics Analyzer

The C100HT greatly simplifies large sets
screening, accelerating glycan analysis
so you can make faster decisions about
product or process.

Genomelab GeXP™ Genetic
Analysis System

All your genetic analyses needs on a
single instrument. The Genomelab
GeXP supports a variety of applications,
including DNA sequencing and fragment
analysis.

PA 800 Plus Pharmaceutical CESI 8000 Plus ESI-MS-High-

Analysis System Performance System

This platform provides analysts with Integrate capillary electrophoresis and
robust and easy-to-use electrospray ionization (ESI) in a single,
characterization, integrating dynamic process, increasing separations
quantitative, qualitative, and efficiency, speed, and sensitivity

automated solutions.

Dnesni pristroje
pro elektroforézu
firmy Sciex

P/ACE™ MDQ Plus

Automated, programmable capillary
electrophoresis systems designed to
perform fast separations from
complex samples.



Chipova elektroforéza restrikénich fragmenti DNA

200
A 1 kbp ladder Peak number Actual size [bp)  Chip result {bp) % Error
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vrozenych nemoci



Matematicky model elektromigrace v jednom rozmeru
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SIMUL 6 ABOUT DOWNLOAD AUTHORS

‘ Simul 6.1

...the generation of the Simul software

#simulator #electrophoresis #electromigration

About Simul

Simul is a series of simulation software for electrophoresis which has been continuously
developing.

It simulates the movement of ions in liquid solutions in an electric field. It solves numerically a set of nonlinear partial differential
equations and nonlinear algebraic equations describing the continuity of ionic movement and acid-base equilibria.

Simul 6.1 is a continuation of the previous version 5. Its code was rewritten using the Qt toolkit so it has become cross-platform
software. The computation engine has been completely redesigned in order to take full advantage of parallelization and
multithreading computation. It is 5 - 15 times faster than Simul 5.

Simul 6.1 is described in more details in a paper in ELECTROPHORESIS.

The typical use of Simul 6.1:



ﬁ Simulé: E:;/SimuléH umusoft/data{@ es/Comsol_Humusoft.sglite3
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No jo, ale co kdyz separa¢ni kanal zmenSime do nanorozméru...

®
© © ¢ ®
Bulk Liquid (&)
@ 0O (& @
Double layer ® &) &)
(&) @ @
© e\ee 02°00%®

HHDODHDDOHHHOHOHDHOHDDDDHE
Solid Surface

Na stené separacniho kanalu,
na rozhrani mezi sténou a
kapalinou, vznika elektricka
dvojvrstva....

.... V. nanorozmérech difuzni
vrstvy neni splnéna podminka
elektroneutrality

... difuzni ¢ast elektrické
dvojvrstvy zabira znacnou Cast
prdméru nanokanalu....



Separacni kanal je zmensen do nanorozmeéru, rovnici
elektroneutrality nelze pouzit, musime k tomu pridat jesté jeden
rozmer — transverzaini. ..

Lze to vubec resSit...?

Vezmeme si ha pomoc COMSOL Multiphysics




Matematicky model elektromigrace v nanorozmerech

ac;
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Nanokanal
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Elektromigrace v nanokanale
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Research Article

Mathematical model of electromigration
allowing the deviation from
electroneutrality

The structure of the double layer on the boundary between solid and liquid phases is de-
scribed by various models, of which the Stern—Gouy—Chapman model is still commonly
accepted. Generally, the solid phase is charged, which also causes the distribution of the
electric charge in the adjacent diffuse layer in the liquid phase. We propose a new math-
ematical model of electromigration considering the high deviation from electroneutrality
in the diffuse layer of the double layer when the liquid phase is composed of solution
of weak multivalent electrolytes of any valence and of any complexity. The mathematical
model joins together the Poisson equation, the continuity equation for electric charge,
the mass continuity equations, and the modified G-function. The model is able to calcu-
late the volume charge density, electric potential, and concentration profiles of all ionic
forms of all electrolytes in the diffuse part of the double layer, which consequently enables
to calculate conductivity, pH, and deviation from electroneutrality. The model can easily
be implemented into the numerical simulation software such as Comsol. Its outcome is
demonstrated by the numerical simulation of the double layer composed of a charged sil-
ica surface and an adjacent liquid solution composed of weak multivalent electrolytes. The
validity of the model is not limited only to the diffuse part of the double layer but is valid
for electromigration of electrolytes in general.

Keywords:

Double layer / Electric charge / Electromigration / Electroneutrality / Poisson
equation DOl 10.1002/elps.202000207
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COMSOL Multiphysics — uzasny nastroj

HUMUSOFT s.r.o. — kompetentni podpora



