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ANALISIS EFEKTIFITAS INSTALASI PENGOLAHAN AIR LIMBAH 

(IPAL) INDUSTRI PANGAN DALAM MEREDUKSI LOGAM BERAT BESI 

(Fe), MANGAN (Mn) DAN SENG (Zn) PADA AIR LIMBAH INDUSTRI 

PANGAN 

Della Olivia 

  

ABSTRAK 
 

Perkembangan industri pangan di Indonesia berkontribusi terhadap peningkatan 

produksi limbah cair yang berpotensi mengandung logam berat, seperti besi (Fe), 

mangan (Mn), dan seng (Zn). Keberadaan logam tersebut dalam air limbah dapat 

menimbulkan dampak terhadap kualitas lingkungan apabila tidak dikelola secara 

optimal. Penelitian ini bertujuan untuk menganalisis efektivitas Instalasi Pengolahan 

Air Limbah (IPAL) industri pangan dalam mereduksi konsentrasi logam berat serta 

mengevaluasi kesesuaian hasil pengolahan terhadap baku mutu yang berlaku. Metode 

penelitian menggunakan pendekatan kuantitatif deskriptif melalui pengambilan 

sampel pada titik inlet dan outlet IPAL dari tiga jenis industri pangan, yaitu industri 

biskuit, mie, dan bihun. Analisis konsentrasi logam Fe, Mn, dan Zn dilakukan 

menggunakan metode Spektrofotometri Serapan Atom (SSA). Efektivitas IPAL 

dihitung berdasarkan perbandingan konsentrasi inlet dan outlet serta persentase 

efisiensi penurunan. Hasil penelitian menunjukkan bahwa konsentrasi logam pada air 

limbah sebelum pengolahan (inlet) berada pada kisaran Fe 1,8–4,8 mg/L, Mn 0,3–1,1 

mg/L, dan Zn 0,5–1,6 mg/L. Setelah melalui proses pengolahan, konsentrasi logam 

pada outlet menurun secara signifikan hingga berada pada kisaran 0,006–0,3 mg/L. 

Seluruh nilai effluent berada di bawah ambang batas baku mutu sesuai Peraturan 

Menteri Lingkungan Hidup Nomor 5 Tahun 2014. Rata-rata efisiensi penurunan logam 

berat pada ketiga industri mencapai 92–94%, yang menunjukkan bahwa sistem IPAL 

berfungsi secara efektif dalam mereduksi logam berat. Secara keseluruhan, penelitian 

ini membuktikan bahwa penerapan sistem IPAL pada industri pangan mampu 

menurunkan konsentrasi logam berat secara signifikan dan memenuhi standar regulasi 

lingkungan, sehingga mendukung upaya pengendalian pencemaran air dan 

pengelolaan lingkungan yang berkelanjutan.  

 

Kata kunci: IPAL, logam berat, Fe, Mn, Zn, efektivitas, industri pangan.   
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ANALYSIS OF THE EFFECTIVENESS OF FOOD INDUSTRY 

WASTEWATER TREATMENT PLANTS (IPAL) IN REDUCING HEAVY 

METALS IRON (Fe), MANGANESE (Mn) AND ZINC (Zn) IN INDUSTRIAL 

WASTEWATER 

Della Olivia 

  

ABSTRACT 

 
The rapid growth of the food processing industry in Indonesia has contributed to an 

increasing volume of wastewater containing potential heavy metal contaminants, 

including iron (Fe), manganese (Mn), and zinc (Zn). The presence of these metals in 

industrial effluent may pose environmental risks if not properly treated. This study 

aims to analyze the effectiveness of Wastewater Treatment Plants (WWTP) in food 

industries in reducing heavy metal concentrations and to evaluate the compliance of 

treated effluent with the applicable environmental standards. This research employed 

a quantitative descriptive approach by collecting wastewater samples from the inlet 

and outlet points of WWTP systems in three types of food industries: biscuit, noodle, 

and vermicelli industries. The concentrations of Fe, Mn, and Zn were analyzed using 

Atomic Absorption Spectrophotometry (AAS). The effectiveness of the WWTP was 

determined by comparing inlet and outlet concentrations and calculating the 

percentage removal efficiency. The results indicate that heavy metal concentrations in 

untreated wastewater (inlet) ranged from 1.8–4.8 mg/L for Fe, 0.3–1.1 mg/L for Mn, 

and 0.5–1.6 mg/L for Zn. After treatment, the concentrations significantly decreased 

to a range of 0.006–0.3 mg/L. All effluent values complied with the regulatory 

standards established under the Regulation of the Minister of Environment No. 5 of 

2014. The average removal efficiency of heavy metals across the three industries 

reached 92–94%, demonstrating that the WWTP systems operated effectively in 

reducing heavy metal concentrations. Overall, the findings confirm that the 

implementation of WWTP systems in food processing industries is capable of 

significantly reducing heavy metal contamination and ensuring regulatory 

compliance, thereby supporting sustainable environmental management and water 

pollution control efforts. 

 

Keywords: wastewater treatment plant, heavy metals, iron, manganese, zinc, removal 

efficiency, food industry. 
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