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ABSTRACT: In recent years, with the deterioration of the environment and the breeding and spread of highly pathogenic

bacteria and viruses, how to inhibit bacteria and kill bacteria has become a topic of great concern. The antibacterial and
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bactericidal properties of silicone quaternary ammonium salt have the advantages of broad spectrum, low toxicity, high
efficiency, and resistance to pH changes. After the positively charged long carbon chain quaternary ammonium group is
adsorbed on the surface of negatively charged bacteria, it can be It restrains the activity of bacteria, inhibits the respiratory
function of bacteria, penetrates the cell membrane and enters the bacterial cells, destroys the metabolism of intracellular
enzymes and makes them die, thereby achieving the antibacterial and bactericidal effect; long-chain fluorocarbon groups can
increase the water repellency of the resin. Oil repellent performance, and make it difficult for bacteria, viruses or
bacteria-carrying microorganisms to adhere to the surface of the substrate after the resin treatment, and then easy to fall off and
remove. Purpose to synthesize a protective material with integrated water repellent, oil repellent and antibacterial. In the
presence of acid catalysis, the hydrolytic copolymerization of perfluorohexyl ethyl trimethoxysilane (FTMS) with organosilicon
fungicide, (trimethoxysilpropyl)octadecyldimethyl ammonium chloride (TMSPQ) and ethyl orthosilicate (TEOS) undergoes
hydrolysis and sequential copolymerization, a long chain fluoroalkyl/quaternary ammonium commodified fluorosilicone resin
(QFS) with good water-repellent, oil-repellent and bactericidal properties has been prepared. The chemical structure, film
morphology and performance of QFS were characterized by FT-IR, TEM, AFM, XPS and other instruments. The experiment
results show that the newly synthesized QFS is a typical inorganic-organic nano hybrid resin. There are a large number of
spherical and nano components in the transparent QFS system, and the average particle size is about 164.2 nm. Because of the
influence of the spherical structure and the long chain fluoroalkyl group, the surface of QFS is uneven and the microstructure is
relatively rough. At the same time, the mean square roughness (Ra) of the QFS film surface in the AFM scanning range of
5 umx5 pm reaches 1.273 nm; and FESEM can see that the microscopic surface of QFS coating film is composed of
micron-nano structure, When the amount of FTMS added is 25%, the water contact angle (fyca) of the coating film can reach
145°, the minimum rolling angle is 12°, and the oil pen resistance can reach 79 times; In addition, the inhibition zone experiment
indicates that QFS showed good bactericidal and antibacterial properties for staphylococcus aureus and escherichia coli. Thus,
the inhibition zone of QFS reached 18.1 mm for staphylococcus aureus and 15.8 mm for escherichia coli, respectively; At the
same time, QFS was synthesized by one-pot copolymerization and sequential copolymerization respectively, and finally, the
sequential copolymerization method was selected from the comprehensive consideration of the water contact angle of the
coating film, the thickness of the film, the average particle size and the particle size range. The coating film prepared by QFS
containing low surface energy long-chain fluorocarbon groups and bactericidal quaternary ammonium groups can protect the
substrate from three directions: water repellency, oil repellency and antibacterial.

KEY WORDS: fluorosilicon resin; bactericide; quaternary ammonium salt; nano particle; hybrid coating
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Tab.3 Inhibition zone results of QFS and TM SPQ and FS

Inhibition zone diameter/mm

Samples
Escherichia coli Staphylococcus aureus
TMSPQ 16.3 20.5
QFS 15.8 18.1
FS 6.0 6.1
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(Z5H 27 10.0 mg) MIEACH (RifEHR 6.0 mm ) J&]
RIS M BT B W p e, Hoh QFS X4 5 (a4
ERBA AR B FF o8 B9 00 B B B4R 0 3R 80 T 18.1 mm
1 15.8 mm, FCINEEE /N TETA TMSPQ, WARX
5 QFS BA WM TMSPQ 7K fift 345 W ( AL 5y
TEEEA ). M TMSPQ AZEA HLEERFAIA & 1M
S FS A& AWAL5y, WG W0 B . e
TMSPQ 5| AF| QFS (K&, REATEREMKIRFETE

3 it

1) ¥ FTMS. TMSPQ 5 TEOS 7Ef& {1k T K ¥
T, B R B (005 IR ELAA N B A0 K 2 A0 i e
i QFS.

2) QFS Mkif234i . XRD 5 TEM WELEM,
QFS 2 SR TCAL-A HLA A I R Wy ke A 119 T o U 25
¥y, HoKiA2 9 110~200 nm, “EHKA2ZH 164.2 nm,

3) % FESEM. AFM BROMFRHEIMES, QFS Ik
I 2 T 2 P RN KR T i )RR 2548, DA i 3%
K AL FA TSR 3] 145.00, /MBS 12.00,
i 44 2 A R = 1T 79 IR

4) TMSPQ BY5| A, QFS X 4 5 {0 4 25 BR 1 Al K
AT R B R R R B, JCT B EAR 43 A
2] 18.1 mm A1 15.8 mm.,
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