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:‘ wrt * In-situ analyses
o . + Metastable phase To highlight, through different examples, the possibilities of
1‘ > -> ‘\(. /; > « Efflorescent solvate In-situX® as analytical tool able to solve academic as well

» = K i g |:> * Crystals in suspension industrial problems
Usual ex-situ X-ray diffraction technique * Transient states
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In-situX® * No need for sampling (cytotoxic Solid - solid transition studies of all sorts: - Optimization of the
compounds, radioactive * Polymorphism (kinetics of transition during slurrying) resolution of chiral
elements, low temperature * De/resolvation (peritectic transitions in binary, molecules

- crystallization, efflorescent ternary systems, etc.) + Optimization of the
solvates, CO, O, light, * Co-crystal formation filterability by means of
moisture sensitive compounds) * Host Guest associations temperature cycling

* Laboratory X-ray Source * Clathrates
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= Suspension in methanol (In-situX®) = Just after filtration (ex-situ)
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2711°C Determination of peritectic invariants = Non-solvated phase can be obtained
= :SSH, T directly in suspension
58°C* - 12+1°C
a \ 15 20 25 275 i . i .
\ Coexistence of both forms Perictectic invariant determined at 37°C. [4] .
\ DMU+0.39 mol% from 24+1°C up to 36+1°C B g
\\ ~800ppm 1o l Possibility to dehydrate citric acid . :i;
<SSur>+Lig :T 1°c : monohydrate above this temperature &
2541 o 3621°C _ directly in aqueous solution.
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from LT toward HT evidence of a metatectic . o e %
12 mol% invariant [2] P Citric acid (anydrous) Citric acid (monohydrate)
4611°C \Water  as impurity nE
strongly impacts the phase % g At 25°C [4_]!
transition of DMU § s 2 g > Hydratlorf detected at 73%RH (DVS 73.4%) and cor_nplete_d_ at 78%
Dried DMU-> T,=58°C %igﬁ. i E ->Above deliquescence: significant decrease of peak intensities

15 0 40 2 30 ~300ppm +DMU >T,=27°C! - Useful information for the storage conditions
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Measure in suspension ‘~
=V =40mL, V,,.,. = 100mL

control

_[Temperature probe

« Temperature control of the exterior of the reactor
* Anti-frosting and anti-condensation on the Kapton
window

Double wall jacket

Regulation

injection Threaded stem

computer

Membrane in
Kapton®

* Temperature of The Metallic plate

suspension is controlled S Window in
Kapton®
by a cryostat. h','/‘“ othar mambrane
= Perfect sealing of the  transparent to X-Ray)

Vapor/solid equilibria

Diffractometer[5]:
% Geometry: -6/-0 4
% Detector: Lynx eyes™
% X-ray tube: anticathode
in copper

Sample :> Measurement vs.
(1mg) relative humidity

_— T XRay

Computer-controlled (stirring rate,
chemical injection, temperature) by
Labview ® software

Cold N2 gas
flow

Temperature controlled air
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