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ABSTRAK

PENGEMBANGAN ANTIFOULING BERBASIS EKSTRAK DAUN API-
API (Avicennia alba) UNTUK PERLINDUNGAN PLAT BAJA DALAM
MENDUKUNG KETAHANAN MARITIM DAN INFRASTRUKTUR
PERTAHANAN LAUT

Masalah biofouling merupakan tantangan yang signifikan di sektor maritim
dan pertahanan laut karena dapat menyebabkan kerusakan pada struktur
logam, menurunkan kinerja kapal, dan meningkatkan biaya operasional.
Upaya pencegahan diemplementasikan melalui aplikasi cat antifouling
kimiawi, proteksi dasar kimia, proteksi mekanis, dan regimen pembersihan
rutin. Senyawa - kimia yang digunakan berpotensi menimbulkan
pencemaran pada ekosistemr laut. Penelitian ini dilakukan dengan tujuan
untuk meningkatkan formulasi cat antifouling berbasis ekstrak daun api-api
(Avicennia alba) sebagai opsi ramah lingkungan “daripada antifouling
konvensional berbahan kimia. Penelitian dilakukan secara eksperimental
dengan mengaplikasikan berbagai konsentrasi ekstrak (3%, 5%, dan 7%)
pada cat, kemudian melapisinya pada plat baja'yang direndam di perairan
Pondok Dayung selama 28 hari pada kedalaman 2, 3, dan 4 meter. Hasil
penelitian menunjukkan bahwa perlakuan dengan menggunakan ekstrak
7% menunjukkan tingkat efektivitas tertinggi, khususnya pada kedalaman 2
meter, dengan luas penempelan hanya sebesar 4%. Penurunan efektivitas
perlakuan cenderung terjadi seiring dengan peningkatan kedalaman, yang
mungkin dipengaruhi oleh berbagai faktor lingkungan seperti intensitas
cahaya, tekanan, dan konsentrasi oksigen terlarut. Kedalaman 4 meter
menunjukkan tingkat penempelan hingga 96% meskipun menggunakan
perlakuan optimal. Temuan menunjukkan bahwa ekstrak daun api-api
memiliki potensi sebagai agen antifouling alami, terutama untuk struktur laut
di perairan dangkal.

Kata kunci: antifouling, Avicennia alba, biofouling, kedalaman, lingkungan

laut, plat baja



ABSTRACT

DEVELOPMENT OF ANTIFOULING BASED ON API-API LEAF
EXTRACT (AVICENNIA ALBA) FOR STEEL PLAT PROTECTION IN
SUPPORT OF MARITIME RESILIENCE AND NAVAL DEFENSE
INFRASTRUCTUR

Biofouling is a significant challenge in the maritime and sea defense sectors
because it can damage metal structures, reduce ship performance, and
increase operational costs. Preventive measures are implemented through
the application of chemical antifouling paint, chemical base protection,
mechanical protection, and routine cleaning -regimens. The chemical
compounds used have the potential to pollute marine ecosystems. This
research was conducted with the aim of improving the formulation of
antifouling paint based on Avicennia alba leaf extract as an environmentally
friendly option compared to conventional chemical antifouling. The research
was conducted experimentally by applying various concentrations of the
extract (3%, 5%, and 7%) to-the- paint, then coating it on a steel plate
immersed in Pondok Dayung waters for'28 days at depths of 2, 3, and 4
meters. The results showed that the treatmentusing the 7% extract showed
the highest.level of effectiveness, especially at a depth of 2 meters, with an
adhesion area of only 4%. The treatment effectiveness tends to decrease
with increasing depth, which may be influenced by various environmental
factors such as light intensity, pressure, and dissolved oxygen
concentration. A depth of 4 meters showed an adhesion rate of up to 96%
even with optimal treatment. The findings suggest that api-api leaf extract
has potential as a natural antifouling agent, especially for marine structures
in shallow waters.

Keywords: antifouling, Avicennia alba, biofouling, depth, marine

environment, steel plate
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