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ABSTRAK

Makrofouling merupakan biota laut yang menempel pada struktur
beton di perairan laut, dan berpotensi menyebabkan kerusakan kimia
maupun biologis pada beton. Penelitian ini bertujuan untuk menganalisis
dampak makrofouling terhadap kadar ion agresif berupa sulfat (S0,*7),
klorida (CI7), dan bikarbonat (HCO3™) pada substrat beton geopolimer yang
diletakkan di perairan Jembatan Suramadu Surabaya. Beton geopolimer
berbentuk silinder dengan diameter 10 cm dan tinggi 20 cm ditempatkan
pada zona terendam pilar 22 Jembatan Suramadu, Surabaya selama lima
bulan dengan pemantauan setiap 40 hari sekali. Pengamatan dilakukan
terhadap dua model perlakuan beton yang terpapar langsung oleh
makrofouling (expose) dan beton yang dilindungi dengan kain penutup
(cover). Parameter kimia substrat beton uji dianalisis pada 3 lapisan (layer)
2 cm dari permukaan. Hasil penelitian menunjukkan bahwa keberadaan
makrofouling meningkatkan kadar bikarbonat dan klorida pada permukaan
beton, serta menurunkan kadar sulfat akibat aktivitas bakteri pereduksi
sulfat dan peningkatan kadar karbonat karena makrofouling mengonsumsi
karbonat untuk biomineralisasi. Lingkungan mikro yang terbentuk akibat
biofilm makrofouling turut mempercepat proses degradasi kimia pada
beton yang menunjukkan bahwa makrofouling memiliki kontribusi
terhadap percepatan pelapukan dan potensi korosi pada substrat beton di
lingkungan laut, khususnya dalam infrastruktur pesisir seperti Jembatan
Suramadu.

Kata Kunci: Beton Geopolimer, Bikarbonat, Jembatan Suramadu, Klorida,
Makrofouling, Sulfat
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ABSTRACT

Macrofouling is macroscopic marine biota such as barnacles,
molluscs, and bryozoans that adhere to concrete structures in seawater, and
have the potential to cause chemical and biological damage to concrete. This
study aims to analyze the impact of macrofouling on the levels of aggressive
ions in the form of sulfate (S04%"), chloride (Cl17), and bicarbonate (HCO3")
on geopolymer concrete substrates placed in the waters of the Suramadu
Bridge, Surabaya. Cylindrical geopolymer concrete with a diameter of 10 cm
and a height of 20 cm was placed in the submerged zone of pillar 22 of the
Suramadu Bridge, Surabaya for five months with monitoring every 40 days.
Observations were made on two treatment models concrete directly
exposed to macrofouling (expose) and concrete protected with a cover cloth
(cover). The chemical parameters of the test concrete substrate were
analyzed in 3 layers (layers) 2 cm from the surface. The results of the study
showed that the presence of macrofouling increased the levels of
bicarbonate and chloride on the concrete surface, and decreased sulfate
levels due to the activity of sulfate-reducing bacteria and increased
carbonate levels because macrofouling consumed carbonate for
biomineralization. The microenvironment formed by macrofouling biofilms
also accelerated the chemical degradation process in concrete, indicating
that macrofouling contributes to the acceleration of weathering and
corrosion potential in concrete substrates in marine environments,
especially in coastal infrastructure such as the Suramadu Bridge.

Keywords: Bicarbonate, Chloride, Geopolymer Concrete, Macrofouling,
Sulfate, Suramadu Bridge
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