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Na velikosti zalezi...

Souvisi se specifickym povrchem ¢astic
Schopnost proniknout membranami
Schopnost povrchovych interakci
Agregace a stabilita suspenzi

Funkcni chovani (self assembly)

Opticke, mechanicke a elektrické vlastnosti
Atd.

Elektronova mikroskopie: TEM

Impedance: Coulteruv princip

Sedimentace: Diferencialni centrifugace

Rezonance: resonant mass detection

Optické: particle tracking, laserova difrakce, dynamicky rozptyl svétla (DLS)
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Velikost se podepisuje i na stylu chuze...

Brownuv pohyb... ndhodny pohyb v plynném nebo kapalném médiu,
tepelny pohyb, jehoz dusledkem je diftuze

Diffusion coefficient Viscosity Boltzmann Temperature
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Autokorelacni funkce:

Y Y A W )

Fit leads to ,and to the diameter of NPs ..
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Monomodalni vs. polymodalni analyza:

Designation

Equation

Distribution

Authors ref

Cumulant
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B Frisken & al
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Z-average + PDI (polydisperzity index)
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Co kdyz vzorek obsahuje vic nez jednu populaci ¢astic?
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Co kdyz vzorek obsahuje vic nez jednu populaci Castic?
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Co kdyz vzorek obsahuje vic nez jednu populaci Castic?
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= Odpada manipulace se vzorkem
= Snizuje riziko kontaminace
= Ochrana operatora

= Setfi ¢as!

praqolab

Container wall

DLS laser beam

i :
Containerinner wall
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ProC mérit kineticky?

» « Ludox-TM 50 » Swt% pH=3 + 10wt%NaCl
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Wallis  —TE—

Analyzator vyuZzivajici principu Laser Doppler Electrophoresis (LDE) =i
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Mokivy ymem N

Resolution < 0.5 mV

Amerigo
Analyzator 2v1 nanoparticle size & zeta potential

Moznost pripojeni externi hlavy!
Kinetickd analyza

Integration: 2s / resolution:2s
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THETIS: A multi-angle DLS, SLS & D-DLS

* DLS, DDLS and SLS in one instrument
* Multi-angle scattering measurement system: 30 to 160 degrees

Depolarized DLS

* Real time and Time resolved Software correlator :
. . {zoONA  @TO,NP  CALNP @CusOD @ Ciseqd

* High Power single mode laser @ 635 nm

* Scattered Intensity measurements on 2 perpendicular polarizations

* Temperature controlled from 1 to 70 degrees Celsius

* Molecular weight, concentration and replay modes for DLS and DDLS data
* 3 different algorithms for particle size measurements

simultaneous
detection VV & VH

u;,B' Lﬂ@%

ﬂﬁ?ﬂ ;é%
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Parameter D-DLS THETIS TEM
L (nm) 28,5 28,3
L/w 1,7 2

w (nm) 16,8 14,5




Chovani anizotropnich castic

t, -
Translational Diffusion Rotational
coefficient Diffusion coefficient
D t D ; /I/ /',z

1. 2 rozdilné pohyby: translacni a rotacni
2. Vedou ke 2 rozdilnym difuznim koeficientim!

3. Vyzaduje polarizaci dopadajiciho svétla




Anizotropni difuzni koeficienty:

kg. T | L | .
Dt — B Nin (_) + Y » Lz 1Eﬂgﬂ1
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1. Vypocet je proveditelny

2. Ziskame parametryLa W
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Formulactionﬁ
Smart scientific analysis

Chytra charakterizace materiald

G G &

2000 20.. 3000

R&D LABS OF ANNUAL TURNOVER SCIENTIFIC PUBLICATIONS
EQUIPPED INVESTED IN R&D AND PATENTS

Our technologies are in the heart Our core value The TURBISCAN is the reference
of the world scientific community is innovation in stability characterization
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Nastroje charakterizace koncentrovanych disperzi:

= V/ nativni formé, bez denaturace
=  Snadné ovladani ISO TR 13097 / ISO TR 18811 / ISO 13014

= Od formulace po aplikaci ASTM D 7061

TURBISCAN FLUIDICAM RHEOLASER

DISPERSION STABILITY & SIZE FLOW RHEOLOGY ZERO SHEAR THERMAL ANALYSIS
BY MULTIPLE LIGHT SCATTERING BY MICROFLUIDICS MICRORHEOLOGY BY MICRORHEOLOGY
DISPERSION STATE
RHEOLOGY
THERMAL ANALYSIS
SIZE STABILITY .
Dispersibility, aggregation.. Size variation, migration... . FLOW BEHAVIOR STRUCTURE AT REST \ PHASE TRANSITION
Injectability, sprayability... Gelling, stability... Crystallization, melting...

FROM FORMULATION TO APPLICATION



Rychlée stanoveni stability koncentrovanych disperzi

e Turbiscan

bi
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FROM FORMULATION TO APPLICATION



Turbiscan

- - - — [ . ~ \ _ - — ~ -
( Jak dobre je produkt dispergovany? |
~
-~

d : velikost castic

® : koncentrace

X

Low BS signal
¢
el

High BS signal
¢

Skenovani probiha v celé vysce vzorku v Case:

Zmeéna signalu =» Zmeéna vzorku = Sledovani stability



TURBISCAN TECHNOLOGY
CASE 2 : Sedimentation

ACQUISITION Patia B DATA
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CREAMING

Péenéni

COALESCENCE/

FLOCCLRATION

Zmeéna velikosti
Cely vzorek: snizeni / zvySeni signalu



TURBISCAN DATA

Komplexni destabilizacni jevy

) Deita Backscattering - Size variation + Sedimentation

Mean Value (Delta Backscattering)
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Komplexni pochopeni destabilizace a kinetiky kazdého jevu




Kritéria stability jednim kliknutim: Turbiscan Stability Index tsi5

TURBISCAN DATA
TSI — Turbiscan stability index

TSI

Destabilisation Kinectics (Global)

Test1
Global

Test2
Global

Ref
Global

Test3
Global

TSI =

Z 2nlscani(h) — scan;_, (h)|
. H

Malo stab.
TSI
(8 dnti)
Test 1 4.1
Ref 1.1
Test 3 0.6

Vice stabilni

v Parametr stanoveny jednim kliknutim
v Nejsou vyzadovany zadné dalsi informace o vzorku
v’ Zohledfuje VSECHNY TYPY DESTABILIZACNICH PROCESU
v" Unikatni ¢islo umoznujici porovnani a poméreni komplexnich vzorkd

praqolab



TURBISCAN DATA
Shrnuti

Vyhoda 1 : Uspora €asu
v’ Vysoké optické rozliseni (40um) = aZ 50krat rychlejsi
v" Urychleni vlivem teploty = az 200krat rychlejsi analyza

Vyhoda 2 : Identifikace jevu a kvantifikace |
v’ Jev: Migrace a/nebo zména velikosti E 3
v' Jak rychle: tsi*y> a expertnirezim —/

Vyhoda 3 : Objektivita a sledovatelnost

v Dokumentace stabilitnich studii \\\\\\\\\\Q

. , .
Nastroj pro spravu a prode; &
praqolab



TURBISCAN DNS (Dispersibility and Stability)
Funkce Turbiscan Mix a Turbiscan Loop

» Meéreni za souCasného michani
(funkce T-MIX) nebo pfivadéni
roztoku do mérici nadoby
pomoci peristaltické pumpy
(funkce T-LOOP, cirkulace).

» Optimalizace slozeni, stanoveni
(re)dispergovatelnosti a stability
probiha v ramci jednoho
pristroje.

praqolab



Natéry a tenké vrstvy

MEASUREMENT PRINCIPLE

2 RT - 250°C
Cu rl n Sca n D ‘% Humidity control

SAMPLE ON THE SUBSTRATE

Technical Powder
paints & inks coatings slurries

Adhesives Cosmetics Batteries Elastomers



 Multispeckle — Diffusive wave Spectroscopy:

O Principle of measurement : Set- up

— How the speckle image probes drying/curing kinetics ?
— Simple set up : Laser + camera

Time
SPECKLE image pD (Hz)

LASER SOURCE “ n Camera

Hardening proces

l ' '
'o!l‘:‘o. .'u "

Time

MD evolution allows to monitor the drying & curing kinetics



RHEOLASER COATING
Valuable information

t. at XX°C
XXum thick

X min

X min

X min

Evaporation

“DASHZ)

1- Drying time: Temperature, humidity, substrate, thickness...
2- Drying steps & characteristic times
3- Transition temperature

= Optimization curing/drying protocol

Phase
A Steady Steady
state state

1 RT Temperature 250°C

Tc



Paint & Inks example Monitoring the drying/curing kinetics
Determine the characteristic steps & times

Micro-Dynamics (mD)

100
Evaporat
107 t 15 min
cl
. I ing
|
T | i
L - 30 min
= 1 < te
I I Coalescence H
o1t 11 | = s 50 min
I | e or
I L T —n N t, 2h30
0017 ! ! T ! [ T T T [ T T I| | ‘
| | |l 1h 2h | 3h
I I | Time I $
tCl tC2 tcB tc4
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RHEOLASER COATING

Cathode Slurry — different T & thickness ff,“’”'
. a %
Micro-Dynamics (mD) @fﬁpa
102 - :
t4 1000¢ 250pm = Th35 min
107 t o =~ 4h Measurement zone in red
d 50°C 250pm ~
1_$

td 500C 100um ~ 2h40 min

td 1000C100pmz 1h10 min

10""1 T T ]

| | | | L | I I I ' I I | | I I | | I I | | I I |
t, L, 2n 1, 4nt, 6h 8
Time

Detection of characteristic times ‘td ’
Clear Thickness & T influence on the drying process!

- Appllication of the film using the appropriate tool



RHEOLASER COATING 0
Powder Coatings — T increase RT=250°C

- The finish is harder and tougher than conventional paint
- Very good mechanical and chemical resistance
- Eco-friendly and sustainable systems

Good film
12 v ;
Degradation
Powder
= Coalescence ”
T
= 6
D .
= | Curing
Particles 4 =RT
defgrmation
| N ‘”“/W\ ‘ Degraded Bad film
0 V) ‘/\-:‘A"""‘AE
0 50 100 150 200 250

T°(C)
Clear identification of the different curing steps

Determination of
the degradation
temperature !!!



MD & Heat flow Vs T

150

Coalescence

Particles
deformation

100

uD (Hz)

DSC |\

SO

pws|/\f{ W

A T 1 T .
20 40 60 80 100 120 140 160 180
T(°C)

MD pics are clearer

=» DWS is more sensitive than the

DSC for this type of reactions, not
very energitique

praqolab

Glass
transition

Literature

DWS pic is in agreement with
the DSC Tg but clearer

= DWS is more sensitive than the

Chip DSC for this type of reactions,
not very energitique

Charde, S. J., Sonawane, S. S.,
Sonawane, S. H., & Shimpi, N. G.
(2018). Degradation Kinetics of
Polycarbonate Composites: Kinetic
Parameters and Artificial Neural
Network. Chemical and biochemical

) €ngineering quarterly, 32(2), 151-165.



Priklad natéru a inkoustu

Sledovani kineticky vytvrzovani/suseni a stanoveni charakteristickych kroku a ¢asu

=» Optimalizace formulace & vytvrzovaciho protokolu .
” 1 Micro-Dynamics (mD) \* w
Pochopeni vlivu vlihkosti a teploty nebo substratu |
=» Realistické podminky 3l ) ?ﬁ

Micro-Dynamics (mD)

25°C 40% RH |
40°C 40% RH |

Porovnani ruznych formulaci a podminek
=» Kvantitativni informace £

Libovolny substrat moznost navrstveni vice vrstev
=» Realné vzorky

~+- EncreBlanche_25°C_4(

= 150 0ChO. At 00h1
Ea Sy ranklng -~ EncreBlanche_40°C_4C

Faster mDE increase 150 00n0.. A 00hO j
= Faster drying/curing - EncreBlanche_40°C_2¢

S )
3om 150 00h0 At 00hO

T
15m
Time

p ' n q o m @ @ Quantitative information

t90=0Open time



Dékuji!
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