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Figure 1  Molecule structure of tannic acid
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Figure 2 Basic reactivities of the phenol functional group

Nu= Nucleophile, E= Electrophile"’,
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Figure 3 (a) Ag nanosheet images with different concentration of TAM; (b) Ag nanoparticles prepared

under different pH and molar ratio of TA/AgNO;""; (¢) Ag nanoparticles prepared by using the citrate and

tannic acid as combined reducing agent™'?’; (d) Au nanoparticles prepared by using the TA as stabilizing agent''*’.
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Figure 4 (a) Schematic illustration of the one-step assembly of coordination complexes on a range of substrates'!;

(b) Complexation of tannic acid with different metal ions'*
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Figure 5 (a) Illustration of modification of BNNSs and in situ formation of Ag nanoparticles™®! ;

(b) Fabrication of a superhydrophobic, fire-resistant, and mechanical robust sponge/'”]
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Figure 6 (a) Schematic description of the preparation of antioxidant nanofiltration membranes™'® ;

(b) Fabrication of a superhydrophobic, fire-resistant, and mechanical robust spongel'*’
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Figure 7 (a) Co-deposition of tannic acid and diethlyenetriamine for modification of hydrophobic polymer membranes->" ;

(b) Schematic illustrations of the preparation of cross-linked TA-GO membranet? ; (¢) Colorless multifunctional coatings

prepared by oxidation deposition of TA?; (d) SEM and TEM images of TA/PEI microcapsules

prepared with different TA concentrations'?"
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Figure 8 (a) Possible bond formation models of polyamine-tannic acid interaction in LbL films for PDDA and PAH";

(b) Microcapsules based on hydrogen-bonded tannic acid layer-by-layer assemblies™* ;

(¢) The hemispherical, cubical and spherical microparticlest?*]
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Figure 9 (a) FE-SEM images obtained from GHEP self-assembled with tannic acid and their enlarged view'?"! ;
(b) Model of emulsome structure and the images of the obtained samples®®; (¢) Chemical modification of tannic acid and

the schematic illustration of possible molecular assembly of TA and PATA duringthin-film formation on solid surfaces™!”
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Progress in the Application of Tannic Acid to the Functional Materials

LI Dong-dong, CAI Chao, YANG Meng, ZHAO Ning” , XU Jian~
(Laboratory of Polymer Physics and Chemistry, Institute of Chemistry, Chinese Academy o f
Sciences, Beijing 100190, China)

Abstract: Tannic acid(TA)is one of the plant polyphenolic compounds which can be widely found in plant roots., stems.,
leaves and fruits. TA belongs to the family of hydrolysable tannins and has many advantages such as low cost, wide source,
good biocompatibility and so on. With abundant hydroxyl groups and ester groups TA possesses high chemical reactivity.
Due to the special molecular structure-the hydrophobic planar aromatic nucleus and the hydrophilic hydroxy substituent,
TA can interact with the various groups and molecules to form hydrogen bonds, hydrophobic interactions, electrostatic
interactions and n-stacking (van der Waals) interactions. Over the past few years, TA has been widely applied in functional
materials. In this paper, the latest developments on TA-based functional materials, involved with metal nanomaterials,
surface modification, microcapsules and self-assembly materials are reviewed. Besides, the outlook for future potentials of
TA-based functional materials is proposed in the end of this review.

Key words: Tannic acid; Functional materials; Surface modification; Metal nanoparticles
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