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Introduction

Recent years have withessed the rapid developments of self-healing coatings because they can protect materials from diverse risks and are able to
autonomously heal after being physically damaged. Here, we report a universal yet facile method with high time and cost efficiency to fabricate
transparent water-enabled self-healing coatings on various substrates by precipitating hydrogen-bonded tannic acid (TA)-polyethylene glycol (PEG)
complexes In agueous solution. The precipitated complexes coalesce to form uniform and transparent coatings on the substrates; after drying,
mechanically robust coatings are obtained. TA endows such coatings with strong adhesion to a wide range of substrates and admirable antioxidant
properties. Repeatable self-healing of the coatings is realized by simply exposing them to water or humid environment. Furthermore, these coatings
can be readily erased by soaking them in basic solution, if needed.

ede s

_/

Results and Discussions

o "0‘
mplex preMarent coati physmal damage

9

< < ‘*@‘e@\l

R Substrate with coating

oating remove

Stainless steel

A0 e Glass 2

ey

After coating removed

Juepixo o) pasodx
" Ja)eMm ul pasJawwl

O = TA-PEG complex

— —~
Blank substrate

‘ = oxidant molecule

Scheme 1. Fabrication and multifunctions of TA-PEG water-enabled self-healing coatings
on various substrates.
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Fig. 3 (a, b) SEM images of TA-PEG coatings
on PS substrates before (a) and after (b)
peeled with an adhesive Scotch tape for ten

Fig. 4 (a) Digital images to show the erasure
process of the TA-PEG coatings on PET
substrates by soaking it in 0.01 M NaOH
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Fig. 1 (a) Scheme for the formation of TA-PEG hydrogen-bonded complexes and the
fabrication of the coatings. (b) Microscopic images to show the precipitating and
coalescing process of TA-PEG complexes to form uniform coatings. Scale bar, 50 um.
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Fig. 2 Digital images of TA-PEG coatings on various substrate materials. Scale bar
represents 1.5 cm.

Conclusion

» This is the first self-healing coating having versatile properties, including repeatedly
healing capacity, good transparency, high mechanical toughness, high binding affinity to
various substrates, easy erasure on demand, and admirable antioxidant properties.

» The fabrication method provides superior efficiency in time and cost.

» Such coatings can be used to protect biomaterials, precision instruments, etc.
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Fig. 5 (a-c) SEM images of a dry TA-PEG
coating damaged with a knife (a), partially or
completely healed after being immersed In
water for 20 s (b) or 5 min (c), respectively.
Scale bar, 50 um. (d) Deflection-displacement
loading curves of dry and wet TA-PEG
coatings.
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PET substrates. FT-IR/ATR spectrum of blank
PET substrates is also shown for comparison.
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Fig. 6 UV-vis spectra of bare and TA-PEG

coated PET substrates at different states. (a)

Bare PET substrates; (b) TA-PEG coated PET

substrates; (c) TA-PEG coated PET substrates
dripped with DPPH solution; (d) PET

substrates dripped with DPPH solution. Insets
are digital images of corresponding samples;
scale bar, 1.5 cm.

Fig. 7 Digital images of a TA- PEG coatlng on a PS substrate for repeated damaged-healing process In
water. (a) Freshly-prepared TA-PEG coating. And the TA-PEG coating for the (b, c) first, (d, e) second,
(f, g) third, (h, 1) fourth and (j, k) fifth cycles of damaging and healing. (I) The same sample placed in air
at room temperature for over 5 months. Scale bars, 1.5 cm.
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