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Abstract: In this study, a catechin biological-functional material was selected as the antibacterial and
antiviral additive to mix with a waterborne-UV wood coating (labeled as AWU coating). The antibacterial
and antiviral environment-friendly wood coating made in the laboratory was compared with the
waterborne-UV coatings without the additives (labeled as WU coating). The advantages of the catechin
modified waterborne-UV wood coatings were explored in aspects of antibacterial, antiviral, and
physicochemical properties of the film. The results showed that the antibacterial rate and antiviral activity
rate of the AWU film were greater than 99.99%, indicating a high antibacterial and antiviral efficiency.
The addition of antibacterial and antiviral additives did not affect the micromorphology of the film.
Furthermore, antibacterial and antiviral additives improved the hardness and glossiness of the film, and
greatly optimized the chromaticity of the wood surface. This study provides a theoretical basis for the

development and application of antibacterial and antiviral wood coatings.
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Tab.1 Standards and methods of measuring physical and

chemical properties of the paint film
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Tab.2 Test results of anti Escherichia coli and Staphylococcus aureus of the paint film
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Tab.3 Test results of anti influenza virus (H3N2) and Feline calicivirus of the paint film
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Fig.1 Photographs of WU and AWU coatings and SEM images of coating surfaces
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Tab.4 Effect of antibacterial and antiviral additives on

physicochemical properties of the paint film
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Tab.5 Effect of antibacterial and antiviral additives on the

resistance to cold liquid and other properties of paint film
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Fig.2 Photographs of static water contact angle of primer
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Fig.3 Comparison of chromaticity values with WU and
AWU coatings

PUB U B B A 1 AWU EE it WU B &
FEHE R, BEWLL, wmO. BRI E, B
. WRIELOEANXTHSGRAE 337, B
B AWU 5k WU B3 IR A AN A .

3 g

D LA R SE KM UV AR RRHE B 1 Btk
JV AT R S 4 T £8 ] AT BR TR 3R >99.99%, Bt T A
H3N2 i B 75 S MR B8 15 T 28 >99.9%, IR
BHRPTBE B s R R

2) AN TR PO EE B R R TR R A 1 R
Rif, BEMOCEEMS, WED. B,
AW T mHERS Brabdi RS R E Bl
FIPREHERE— 2.

3) WINPT PR EE BRI IR R B 8 S b A
FEFEM R, AEKEA M4 4 15°, R s K
Rephat, WM. agOE. BEHAE. @
VRIS . CAHISER &, R i 2 1) R B
S IMATE A, WA

4 ERRIEVEE N, TR LA Rk
KUV AREIREE R 7 —FAEY B, SN
A, fERR. PR, AR DL HE R KA B SO
TEYERIDhRE, I H A DUR G s ORI A R T, 2
AR A EAL R, EAHET N H T TS
B R BE B F RN T 2 R B s A 337
Bt AR R DhRe i RPE 6t T g1

SE R :

[1] Phaeal, Rk . B2 TR DR BTN AR 1R S e I = 1k e A
MR FT[I]. AMEFESEIR, 2022, 36(3): 46-51, 57.

SUN Y C, WU Y. Effect of polydopamine-modified nano-boron
carbide on properties of waterborne polyurethane coatings[J]. Chinese
Journal of Wood Science and Technology, 2022, 36(3): 46-51, 57.

[2] SCRINZI E, ROSSI S, DEFLORIAN F, et al. Evaluation of aesthetic
durability of waterborne polyurethane coatings applied on wood for
interior applications[J]. Progress in Organic Coatings, 2011, 72(1):
81-87.

[3] RHTT, ¥, R0, 55 URAT BN KM UV iR 1R I 1] 55 i 5
PERERIFEIAT]. AKF Lk, 2019, 33(5): 7-10.

WU H G, LONG L, XU J F, et al. Effect of UV-waterborne wood
coating weight on film drying time and film performance[J]. China
Wood Industry, 2019, 33(5): 7-10.

[4] WIMMER R, KLAUSLER O, NIEMZ P. Water sorption mechanisms
of commercial wood adhesive films[J]. Wood Science and
Technology, 2013, 47(4): 763-775.

[5] xidm, Je¥s, 4R, & TR S NGB M 0 R K 1 UV

ARASEHRERER R, T G, 2019, 26(12): 23-26.
LIU R, LONG L, XU J F, et al. Effect of drying temperature and
wood-based panel substrate on film properties of fast waterborne UV
curing wood coating[J]. China Wood Based Panels, 2019, 26(12):
23-26.

(6] EAgk, 25, XEmRAs . R AUORL A B B ) 2 SRR A B A BRE [
BFFURE D). A TRE AR, 2021, 16(3): 66-77.

WANG J, LI H M, DENG X B. Toxicity of inhalable microorganisms



52 1 MEIIRREE LA UV AR SRR HT B8 U0 35 IR B RE AT 5 65

(7]

(8]

]

[10

(1]

[12]

(13

[14]

[15]

[1e]

[17]

[18]

attached to PM, ([J]. Asian Journal of Ecotoxicology, 2021, 16(3):
66-77.

QIU Q H, CHEN S Y, LI Y P, et al. Functional nanofibers embedded
into textiles for durable antibacterial
Engineering Journal, 2020, 384(C): 123241.
LIN J, CHEN X Y, CHEN C Y, et al. Durably antibacterial and
bacterially antiadhesive cotton fabrics coated by cationic fluorinated
polymers[J]. ACS Applied Materials & Interfaces, 2018, 10(7): 6124-
6136.

PEMMADA R, ZHU X X, DASH M, et al. Science-based strategies of
antiviral coatings with viricidal properties for the COVID-19 like
pandemics[J]. Materials (Basel, Switzerland), 2020, 13(18): 4041.
Muiioz-Bonilla A, Fernandez-Garcia M. Polymeric materials with

properties[J]. Chemical

antimicrobial activity[J]. Progress in Polymer Science, 2012, 37 (2):
281-339.

LIELEG O, LIELEG C, BLOOM J, et al. Mucin biopolymers as
broad-spectrum antiviral agents[J]. Biomacromolecules, 2012, 13(6):
1724-1732.

KWON K'Y, CHEESEMAN 8, Frias-De-Diego A, et al. A liquid metal
mediated metallic coating for antimicrobial and antiviral fabrics[J].
Advanced Materials (Deerfield Beach, Fla), 2021, 33(45): e2104298.
VINCENT M, DUVAL R E, HARTEMANN P, et al. Contact killing
and antimicrobial properties of copper[J].
Microbiology, 2018, 124(5): 1032-1046.
CAGNO V, ANDREOZZI P, D’ ALICARNASSO M, et al. Broad-
spectrum non-toxic antiviral nanoparticles with a virucidal inhibition
mechanism[J]. Nature Materials, 2018, 17(2): 195-203.

ZHONG H, ZHU Z, LIN J, et al. Reusable and recyclable graphene
masks with outstanding superhydrophobic and photothermal
performances[J]. ACS Nano, 2020, 14(5): 6213-6221.
KRITCHENKOV A S, KLETSKOV A V, EGOROV A R, et al. New
water-soluble derivatives of chitin and their based nanoparticles:

Journal of Applied

Antibacterial and catalytic activity[J]. International Journal of
Biological Macromolecules, 2020, 163: 2005-2012.

YANG L, WANG C, LI L, et al. Bioinspired integration of naturally
occurring molecules towards universal and smart antibacterial coatings
[J]. Advanced Functional Materials, 2022, 32(4): 2108749.
KRITCHENKOV A S, EGOROV A R, DUBASHYNSKAYA N V, et

al. Natural polysaccharide-based smart (temperature sensing) and

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

active (antibacterial, antioxidant and photoprotective) nanoparticles
with potential application in biocompatible food coatings[J].
International Journal of Biological Macromolecules, 2019, 134:
480-486.

WU M S, BROWN A C. Applications of catechins in the treatment of
bacterial infections [J]. Pathogens, 2021, 10 (5): 546.

SHAIK F B, SWARNALATHA K, MOHAN M C, et al. Novel
antiviral effects of chloroquine, hydroxychloroquine, and green tea
catechins against SARS CoV-2 main protease (Mpro) and 3C-like
protease for COVID-19 treatment[J]. Clinical Nutrition Open Science,
2022, 42: 62-72.

HALDAR J, AN D Q, ALVAREZ DE CIENFUEGOS L, et al.
Polymeric coatings that inactivate both influenza virus and pathogenic
bacteria[J]. Proceedings of the National Academy of Sciences of the
United States of America, 2006, 103(47): 17667-17671.

SN, D% SRR K IR SR LR 0 % S PR RE AT A ().
JEEHE TR 2R 249, 2018, 38(4): 417-422.

CHAI C P, MA Y F. Preparation and performance of waterborne
polyurethane with different particle size[J]. Transactions of Beijing
Institute of Technology, 2018, 38(4): 417-422.

TN, S, TRUT, 5 AP RGUK A A/KHS60 X UV [E 16K
AR ETERERI SR [T]. Mol TRE2A4R, 2016, 1(2): 135-139.

CAO KL, WUY, YU CN, et al. The influence of CNC and KH560
on the properties of waterborne UV-curable wood coatings[J]. Journal
of Forestry Engineering, 2016, 1(2): 135-139.

XU J, LIU R, WU H G, et al. Coating performance of water-based
polyurethane-acrylate coating on bamboo/bamboo scrimber substrates
[J]. Advances in Polymer Technology, 2019, 31: 1-8.
FOYERGABRIEL, BARRIOLMORGANE, NEGRELLCLAIRE, et
al. Aldehyde
comonomer with biobased phenols in acrylic coatings[J]. Progress in
Organic Coatings, 2015, 84: 1-8.

VRYURD, 15 Y, SHONE, 45 . SO AR R /K PRGN T i 1 s R
[]. otz 5ok 434, 2020, 40(7): 2133-2137.

LING K L, FENG Q M, HUANG Y H, et al. Effect of modified
acrylic water-based paint on the properties of paint film[J].
Spectroscopy and Spectral Analysis, 2020, 40(7): 2133-2137.

(ALt ZA)

functional monomer as efficient cross-linkable



