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Research progress of cellulose nanocrystal chiral liquid crystal film

TANG Rui-qi, LU Meng-li, DUAN Ran, ZHAO Dong-yu’
(School of Chemistry, Beihang University, Beijing 100191, China)

Abstract: Cellulose is an abundant renewable polymer resource. Cellulose nanocrystals (CNCs) with
high crystallinity can be obtained by hydrolysis with strong acid. After evaporation at a suitable
concentration, the suspension of CNCs is dried and self-assembled to form cholesteric liquid crystal film of
CNCs. CNCs chiral liquid crystal film exhibits excellent circularly polarized light properties, and is of
grant importance in the field of optoelectronic technology. In this review, the liquid crystal behaviors and
preparation methods of CNCs are summarized. The structural color properties as well as the pitch
regulation of CNCs film by physical and chemical methods are emphatically discussed. At the same time,
the circularly polarized light properties of CNCs chiral liquid crystal film are comprehensively introduced.
The research progress and application technology of circularly polarized light reflectance properties and
circularly polarized luminescence emission performance are summarized and prospected. The difference

between the left-handed and right-handed circularly polarized light properties of CNCs chiral liquid crystal
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film makes it have broad application prospects in liquid crystal displays, optical anti-counterfeiting, sensor

devices and other fields. In addition, CNCs film materials with circularly polarized luminescent performance

that could be prepared by a variety of methods (such as adding luminescent molecules or metals) can be

used as chiral probes to detect excited states, which has potential application values and development space

in a series of optical applications.
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Fig.3 From the cellulose sources to the cellulose molecules: details of the cellulosic fiber structure ™.
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Fig. 10 Images of CNCs under UV irradiation at 365 nm.

(a) Naked eye observation; (b) Observation

through a left-polarization filter; (c¢) Observation

through a right polarization filter "',
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Fig. 11 (a) Circularly-polarized fluorescence spectra of quantum dots and CNCs composite films**'; (b) Self-assembly of

CNCs and luminescent materials”™; (¢) Preparation scheme of metal reinforced CPL thin films™"".
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