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ABSTRACT To develop an efficient antibacterial coating material, the basic formulas for epoxy acrylate 6215-
100 and triepropanediol diacrylate are derived using silicone quaternary ammonium salt (QAC) as an antibacterial
agent and fluorine-containing acrylate as a hydrophobic monomer. Different ultraviolet (UV) -photocuring

formulations are established based on different proportions of antibacterial agents and hydrophobic monomers. The
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surface morphology, double-bond transformation, thermal stability, mechanical properties, and antibacterial

properties of coatings containing different proportions of additives are investigated. The results showed that the

higher the QAC content in the coating, the better was the antibacterial effect. Moreover, the antibacterial-zone

diameter of the coating reached 4.05 mm when 25% 1UV-F:9QAC was added. The double-bond conversion rate of

all samples exceeded 80%. The mechanical properties deteriorated with the increase in the additives. The maximum

water contact angle of the 1UV-F: 9QAC coating was 91.1°. The 3UV-F: 7QAC additive demonstrated the best

comprehensive performance when the additive amount was 15%; it exhibited a bacteriostatic range of 1.3 mm

against Staphylococcus aureus, a maximum tensile strength of 3.06 MPa, and an elongation at break of 44.0%. The

coating exhibited a double-bond conversion rate exceeding 90%, and its thermal stability did not degrade

significantly.
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Fig.1 Synthesis of organosilicon quaternary ammonium salt
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Fig.2 Synthesis of fluorinated UV-curing monomer
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Table 1 The ratio and content of additives in the
coating formulation

IR % 0 5 10 15 20 25 30
Additives

9UV-FIIQAC 0 5 10 15 20 25 30
7UV-F:3QAC 0 5 10 15 20 25 30
SUV-FI5QAC 0 5 10 15 20 25 30
3UV-FI7QAC 0 5 10 15 20 25 30
IUV-F:9QAC 0 5 10 15 20 25 30
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5 WREHEIEI: (a, b) 15%F & 5 4 HO3UV-FI7QACHINFA: (c) d) 15% 5 & E 4 50 SUV-F : SQAC R I
Fig.5 Coating morphology of cross-section: (a, b) coating with 15% (mass percent) 3UV-F:7QAC; (c, d) coating with 15%
(mass percent) SUV-F:5QAC
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Fig.6 Double bond conversion rate with 15% additives of
different mix ratio (color online)
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Fig.8 Thermogravimetric analysis (TGA) with 15% additives
of different mix ratio (color online)
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Table 2 Mechanical properties test of coating

IINF / % Additives 0 5 10 15 20 25 30
(e 9UV-F:1QAC HB B B B 2B 2B 2B
Pencil hardness 7UV-F:3QAC HB 3B 6B 6B <6B <6B
5UV-F:5QAC 5B 6B <6B <6B <6B 6B
3UV-F:7QAC HB 2B 2B <6B <6B <6B
1UV-F:9QAC 5B <6B <6B <6B <6B <6B
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IR/ % Additives 0 5 10 15 20 25 30
EFFERE /s 9UV-F:1QAC 11545 21045 16242 205+5 180+3 110+4 174+4
Pendulum 7UV-F:3QAC 309+4 25145 180+2 226+3 250+1 1801
hardness 5UV-F:5QAC 260+5 17043 78+4 140+5 1674 12242
3UV-F:7QAC 34045 38043 240+2 15543 92+1 87+1
1UV-F:9QAC 30041 35245 9545 180+5 1002 140+5
PIPLHREE /MPa  9UV-F:1QAC 4.93 3.88 4.56 3.55 3.27 3.95 4.63
Tensile strength 7UV-F:3QAC 4.68 4.21 3.47 3.87 2.48 4.76
5UV-F:5QAC 5.21 4.10 4.08 3.32 4.07 3.37
3UV-F:7QAC 2.94 2.57 3.06 2.55 2.20 2.17
1UV-F:9QAC 2.99 2.66 1.69 1.23 1.69 1.29
Wrd K2 /%  9UV-FIIQAC 41.3 34.6 40.5 26.0 31.8 28.0 39.2
Elongation at 7UV-F:3QAC 47.0 253 36.2 36.9 26.6 272
break 5UV-F:5QAC 34.0 333 39.1 33.6 47.9 31.7
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