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PROTEKSI KOROSI PADUAN ALUMUNIUM AA 6061 DENGAN
INHIBITOR PELAPIS EKSTRAK KUNYIT (CURCUMA LONGA) PADA
LINGKUNGAN DEK KAPAL LAUT MENGGUNAKAN METODE
ELEKTROKIMIA

ANDHIKA KURNIAWAN

ABSTRAK

Paduan Alumunium AA6061 secara luas diaplikasikan pada komponen struktur dek
kapal laut karena memiliki rasio kekuatan terhadap berat yang tinggi. Namun, paparan
lingkungan maritim yang kaya akan ion klorida dapat memicu korosi lokal yang
berpotensi menurunkan keandalan material. Penggunaan pelapis komersial berbasis
bahan kimia sintetis kerap menimbulkan dampak negatif terhadap ekosistem, sehingga
diperlukan inovasi green inhibitor berbasis bahan alami seperti ekstrak rimpang kunyit
(Curcuma longa). Penelitian ini bertujuan untuk menganalisis laju korosi Alumunium
AA6061 dalam media air laut alami Pantai Ancol (pH 8,3) serta mengevaluasi
efektivitas proteksi sistem pelapis Butyl Acrylate berbantuan fotopolimerisasi sinar
UV (DMPP) yang diintegrasikan dengan green inhibitor ekstrak kunyit. Metode
pengujian elektrokimia dilakukan menggunakan teknik Potentiodynamic Polarization
(PDP) dengan potensiostat CorrTest CS350 untuk mengukur parameter korosi, serta
pengamatan morfologi permukaan menggunakan Scanning Electron Microscope
(SEM) mode Concentric Backscattered (CBS). Hasil penelitian menunjukkan bahwa
spesimen kontrol tanpa pelapis memiliki laju korosi sebesar 0,14255 mmPY dengan
kerapatan arus korosi (I.;;) sebesar 1,3052 x 107> A/cm®. Pengaplikasian pelapis
Butyl Acrylate tanpa kunyit dan cat sintetis komersial mampu menurunkan laju korosi
masing-masing menjadi 0,0042372 mmPY (efisiensi 97,03%) dan 0,0041013 mmPY
(efisiensi 97,12%). Performa proteksi paling optimal dicapai oleh pelapis Butyl
Acrylate dengan ekstrak kunyit, yang menghasilkan laju korosi terendah sebesar
0,0038450 mmPY (I, = 3,5204 x 1077 A/cmz) dan efisiensi inhibisi mencapai
97,30%. Hasil pengamatan SEM mengonfirmasi terbentuknya lapisan pelindung
organik gelap dari ekstrak kunyit yang menutup area reaktif permukaan logam secara
merata. Kombinasi sistem pelapis Butyl Acrylate dan ekstrak kunyit ini berpotensi
besar menjadi solusi alternatif proteksi korosi maritim yang sangat efektif serta ramah
lingkungan.

Kata Kunci: Alumunium AA6061, Butyl Acrylate, ekstrak kunyit (Curcuma
longa), green inhibitor, korosi air laut, polarisasi potensiodinamik.
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CORROSION PROTECTION OF ALUMUNIUM ALLOY AA6061 WITH
TURMERIC EXTRACT (CURCUMA LONGA) COATING INHIBITOR IN A
MARINE SHIP DECK ENVIRONMENT USING ELECTROCHEMICAL
METHODS

ANDHIKA KURNIAWAN

ABSTRACT

Alumunium alloy AA6061 is widely applied in ship deck structural components due to
its high strength-to-weight ratio. However, exposure to chloride-rich marine
environments can trigger localized corrosion that potentially compromises material
reliability. The use of commercial coatings based on synthetic chemicals often poses
negative impacts on the ecosystem, necessitating innovative green inhibitors derived
from natural materials, such as turmeric rhizome extract (Curcuma longa). This study
aims to analyze the corrosion rate of Alumunium AA6061 in natural seawater from
Ancol Beach (pH 8.3) and evaluate the protective performance of a Butyl Acrylate
coating system synthesized via UV photopolymerization (DMPP) integrated with
turmeric extract as a green inhibitor. Electrochemical testing was performed using the
Potentiodynamic Polarization (PDP) technique with a CorrTest CS350 potentiostat to
measure corrosion parameters, complemented by surface morphology observations
using a Scanning Electron Microscope (SEM) in Concentric Backscattered (CBS)
mode. The results showed that the uncoated control specimen exhibited a corrosion
rate of 0.14255 mmPY with a corrosion current density (1.,,) of 1.3052 X
1075 A/em®. The application of Butyl Acrylate coating without turmeric and
commercial synthetic paint reduced the corrosion rate to 0.0042372 mmPY (97.03%
efficiency) and 0.0041013 mmPY (97.12% efficiency), respectively. The most optimal
protective performance was achieved by the Butyl Acrylate coating integrated with
turmeric extract, yielding the lowest corrosion rate of 0.0038450 mmPY (1., =
3.5204 x 1077 A/cm®) and an inhibition efficiency of 97.30%. SEM observations
confirmed the formation of a dark organic protective layer from the turmeric extract
that uniformly covered the reactive sites on the metal surface. The combination of the
Butyl Acrylate coating system and turmeric extract holds great potential as an effective
and eco-friendly alternative solution for marine corrosion protection.

Keywords: Alumunium AA6061, Butyl Acrylate, turmeric extract (Curcuma longa),
green inhibitor, seawater corrosion, potentiodynamic polarization.
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