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ABSTRAK 

ANALISIS PERTUMBUHAN MICROFOULING PADA BETON SEMEN DAN 

BETON GEOPOLIMER DI ZONA TENGGELAM PERAIRAN SURAMADU 

Mikrofouling merupakan tahap awal dari proses kolonisasi mikroorganisme 

di lingkungan laut, yang ditandai dengan pembentukan biofilm oleh bakteri 

pada permukaan struktur buatan seperti jembatan dan dermaga, sehingga 

berpotensi menyebabkan degradasi material secara bertahap.Penelitian ini 

bertujuan untuk menganalisis kondisi parameter perairan, serta morfologi 

dan jumlah pertumbuhan koloni bakteri biofilm pada beton semen dan 

beton geopolimer di zona tenggelam perairan Suramadu. Tahap penelitian 

meliputi pembuatan benda uji, pengukuran parameter perairan, isolasi 

bakteri, perhitungan koloni bakteri menggunakan metode Total Plate Count 

(TPC), purifikasi dan kultur bakteri, teknik pewarnaan gram, serta uji 

pembentukan biofilm. Hasil penelitian menunjukkan parameter perairan 

berada dalam kisaran mendukung pertumbuhan bakteri. Hasil identifikasi 

morfologi ditemukan bentuk basil dan kokus dengan dominasi gram positif 

pada beton semen dan gram negatif pada beton geopolimer, sedangkan 

jumlah pertumbuhan koloni bakteri pada beton semen lebih tinggi, 

mencapai rata-rata 11×103 CFU/ml dibandingkan dengan beton geopolimer 

yang hanya mencapai 9,4×10³ CFU/ml. Hasil tersebut menunjukkan 

komposisi kimia dan jenis beton sangat mempengaruhi potensi 

mikroorganisme dalam membentuk biofilm, sehingga beton geopolimer 

berpotensi lebih tahan terhadap mikrofuling di lingkungan laut. 

 

Kata Kunci: Mikrofouling, biofilm, beton semen, beton geopolimer, koloni 

bakteri. 
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ABSTRACT 

ANALYSIS OF MICROFOULING GROWTH ON CEMENT CONCRETE AND 

GEOPOLYMER CONCRETE IN THE SINKING ZONE OF SURAMADU 

WATERS 

Microfouling is the initial stage of the microorganism colonization process 

in the marine environment, which is characterized by the formation of 

biofilms by bacteria on the surface of artificial structures such as bridges and 

docks, thus potentially causing gradual material degradation. This study 

aims to analyze the condition of water parameters, as well as the 

morphology and number of colony growth of biofilm bacteria on cement 

concrete and geopolymer concrete in the sinking zone of Suramadu waters. 

The research stage includes making test specimens, measuring water 

parameters, isolating bacteria, calculating bacterial colonies using the Total 

Plate Count (TPC) method, purifying and culturing bacteria, gram staining 

techniques, and biofilm formation tests. The results showed that the water 

parameters were in the range of supporting bacterial growth. Morphological 

identification results found bacilli and cocci forms with gram-positive 

dominance in cement concrete and gram-negative in geopolymer concrete, 

while the number of bacterial colony growth in cement concrete was higher, 

reaching an average of 11×103 CFU/ml compared to geopolymer concrete 

which only reached 9.4×10³ CFU/ml. These results indicate that the 

chemical composition and type of concrete strongly influence the potential 

of microorganisms to form biofilms, thus geopolymer concrete is potentially 

more resistant to microfuling in the marine environment. 

 

Keywords: Biofouling, biofilm, cement concrete, geopolymer concrete, 

bacterial colony. 
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