ES1E Eol FmF AR
2022 49 A SURFACE TECHNOLOGY <15 -

ERRAFESEFEHTUERENT

XNE, BF%E, BRiF, as
(HEEET RS MERRZSTESE, [ N 510641)

3
4
il

WE: BFEFPLERENARFTRATIRF S P, dik KO TIMET R, ST EP RAAE T EY
BN JBARBOR, iE TR RIRRKIRK . L BER DM AT T EA MRS AN TR AG T L&
o WMAET BFEGGTRENREREIRE 2 BEAARELGRG FREGFRER, FEENBTHAEF
BGE AR EREF R G, BE, 2REAAI R EEGTREAOFEIEE P TEMG TG T 2
Nrwm, BEEMGFHFE, EEBERBMEGAMRMEN, FORETRY RIEH, BRBHEKET, 42
BRERGELELEDMEOIRS, RIGEHFHAY; EARGEZHE, E2EEXBRELA T
BRGFRARNEAGARILE, TARAEARBERP TR THZHZRARG T, TARARGLES 6.
AR B8N (LDHs ) #24 B A AR %2 (MOFs ) M4 LA A R4k S 4. ML e 45 &,
A AERARIIABREG FRA NGRS, FTEINGFRANGTIEER, AERALAEZER
A T AL e A AL E B T N B AA

KB 2B BEGT; TARNEHN; BRREEAENAY; £B-AIE R

FESZES: TG174; TB34  XEARIRAD: A XEHS: 1001-3660(2022)09-0015-15

DOI: 10.16490/j.cnki.issn.1001-3660.2022.09.002

Research Progress of New Green Marine Antifouling
Functional Film on Metal Surface

LI1U Rong, ZHOU Bing-tao, WEI Wei, GAO Yan

(School of Materials Science and Engineering, South China University of Technology, Guangzhou 510641, China)

ABSTRACT: Biofouling of marine metals equipment by marine organisms in the ocean may cause many problems, including
additional energy consumption, high maintenance cost, and severe corrosion damage, resulting in great loss in marine
engineering. The construction of antifouling film layer on metal surface is an important way to solve the problem of marine
biofouling. This paper summarizes the development process of marine anti-fouling membranes and the research status of
environmentally friendly anti-fouling membranes, and focuses particularly on the new anti-fouling functional membranes and

their research direction. At present, the development of new marine antifouling film on metal surface mainly focuses on two
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aspects: structural antifouling and functional antifouling. In terms of structural antifouling, the bionic micro-nano structure is

constructed on the metal surface, and modified with low surface energy substances to form a superhydrophobic surface, which

can significantly improve its ability to resist the attachment of marine organisms and achieve the purpose of green antifouling. In

terms of functional antifouling, the preparation of a functional film with controllable release of antibacterial agents on the

surface of metals can achieve high-efficiency antibacterial and antifouling under the premise of environmental protection, which

is the future research direction. Layered double metal hydroxides (LDHs) and metal-organic frameworks (MOFs) materials have

the characteristics of diverse composition choices and unique microstructures, and have antibacterial ability or the ability to load

antibacterial agents, and can realize the controllable release of antibacterial agents, which are expected to become novel marine

antifoulant-loading materials (carriers) with ideal antifouling performance.

KEY WORDS: metal surface; marine antifouling; bionic micro-nano structure; LDHs; MOFs
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Fig.5 Schematic diagram of the structure of LDHs
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Fig.6 Schematic diagram of the structure of MOFs[®¥ (Copyright 2018, reprinted with
permission from American Chemical Society)
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Fig.7 Schematic diagram of sterilization process of vancomycin loaded in MOF-53 (Fe)!'?”)
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