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Liquid Crystals based nanocolloids new phenomena, emerging applications
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5CB and its nanocolloids
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0 183&’5%?%03 Changes in dielectric constant in 5CB and its nanocolloids (with paraelectric BaTiOs
*1% NP BalTiO NPs) on compressing. The pretransitional effect portrayal is shown (solid curves).
The Isotropic - Nematic phase transition discontinuities AP are given. For the 0.1%
concentration of NPs, the discontinuity of the transition disappears. This means
that in compressed LC-based nanocolloids the Isotropic Liquid — Nematic transi-
tion can become continuous. Note that there are clear theoretical indications, giv-

en by de Gennes (Nobel Prize 1991), that the I-N transition has to be (weakly) dis-
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The derivative-based analysis of the temperature
changes of dielectric constant reveals strong pre-
transitional effects in all phases. In composite
samples there is no homogeneous nematic
phase but 2 nematic regions dominated by pre-
Isotropic and pre-SmA fluctuations
In the solid phase, the premelting effect occurs.
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Changes of the Isotropic Liquid — Nematic tran-
Translational - Orientational (T&O ) (de)coupling: i ; / g sition temperature on Compressing Stars show
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ST : S % N\ |80CB +0.5% BaTiO, x| the ‘hidden’ continuous phase transition. The
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discontinuity of the transition. The discontinui-
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iSmeotic A, An exemplary dielectric loss curve The Colossal Barocaloric Effect in LCs

20 -9 -18 A7 (€”(f)). DC conductivity (o) and re-
In( 7 (s)) laxation time (1) are marked. The barocaloric effect is characterized as thermal responses in a material resulting

from compression. 2 years ago, for the first time, the metric of the phenomenon (the
Changes of the decoupling exponent: S = -dIno(T)/dInt(T). So far, values in the range entropy change related to the transition AS) obtained in a plastic crystal was similar
0.5<S5<1 were reported, in glass-forming, supercooled liquids. Here we present evi- to the one occurring in the classic vapor process [2,3].The discontinuous melting
dence for S values from ~0 to ~2.5. transition in pure LC materials exhibits even higher values of AS than plastic crystals.

LC materials are also much more sensitive to pressure changes. Values of AS might

Microscopic observations P=0.1 MPa__FiN be optimized by selecting proper LC material and nanoparticles. Due to the colossal

AL ) $5% barocaloric effect, LCs have a great potential to become a new generation of refrig-
Microscopic studies of LCs and N £-:2% N erants.
nanocolloids allow the direct ob- e Wk Y 2R B
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and their evolution as a function B s JEy = = < 2l Tl Plastic Crystal 380 (0.1 MPa)
of time, temperature, and ( only TSR G Neopentylglycol (NPG) [2,3] 445 (250 MPa)
in X-PressMatter) compression. PR : 500 (500 MPa)

LC: 8OCB+NPs (BaTiO3) 80CB - 330, composite: 420 (0.1 MPa)
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