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ABSTRAK 

 

 (Mohammad Pandu Pradana. 26050119130074. Studi Konsentrasi 

Logam Berat Timbal (Pb) dan Mangan (Mn) di Sedimen Perairan Kota Pekalongan. 

Baskoro Rochaddi dan Lilik Maslukah). 

 

Limbah bahan organik yang mengandung logam berat menjadi 

permasalahan Kota Pekalongan yang terkait dengan berbagai buangan kegiatan 

industri. Keberadaan logam berat, khususnya Timbal (Pb) dan Mangan (Mn), 

adalah bagian dari proses kimiawi, yang bersifat akumulatif, dan terikat dengan 

senyawa baik organik maupun anorganik dalam limbah tersebut. Dinamika yang 

terjadi di perairan sungai dan pantai, mengakibatkan limbah logam berat dapat 

tersuspensi di badan air dan/atau terendapkan di sedimen. Logam berat mempunyai 

sifat tidak dapat dihancurkan maupun didegradasi sehingga menyebabkan efek 

toksik pada biota. Penelitian ini bertujuan untuk mengetahui konsentrasi logam 

berat timbal (Pb) dan mangan (Mn) serta mengetahui faktor-faktor yang 

menyebabkan terjadinya distribusi logam berat di sedimen Perairan Kota 

Pekalongan. Pengambilan data lapangan dilakukan pada tanggal 19 Juni 2022. Titik 

stasiun pengambilan sampel berjumlah 11 titik stasiun dan ditentukan secara 

purposive sampling. Pengambilan sampel sedimen menggunakan sedimen grab. 

Kemudian sampel dianalisis menggunakan Spektrofotometri Serapan Atom (SSA) 

dengan metode US-EPA,SW 846 Method 3050, 1996 dan SM 3111 B, 23rd Edition, 

2017 di Laboratorium Balai Besar Teknologi Pencegahan Pencemaran Industri, 

Semarang. Peta sebaran konsentrasi logam berat dibuat dengan software ArcGIS 

yang menggunakan citra satelit sentinel 2 sebagai peta dasar area kajian. Model arus 

dan pasang surut dibuat menggunakan software MIKE21 dengan menginput hasil 

pengolahan angin, pasang surut, batimetri, dan citra satelit. Hasil penelitian 

menunjukkan konsentrasi logam berat timbal (Pb) pada sedimen berkisar antara 

8,239 mg/kg – 37,56 mg/kg dan logam berat mangan (Mn) pada sedimen berkisar 

antara 309,2 mg/kg – 740 mg/kg. Pola persebaran logam berat timbal (Pb) dan 

logam berat mangan (Mn) menunjukkan bahwa pola sejajar dengan garis pantai, 

dengan kandungan terendah dekat garis pantai dan yang tertinggi berada pada 

wilayah jauh dari pantai di arah barat laut. Kandungan dan pola distribusi kedua 

logam berat tersebut di dalam sedimen dipengaruhi faktor fisika-kimia oseanografi, 

seperti pasang surut, arus, gelombang laut, kedalaman, dan kandungan bahan 

organik dalam sedimen. 

 

Kata kunci : Timbal (Pb), Mangan (Mn), Konsentrasi, Sebaran, Sedimen, Kota 

Pekalongan  
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ABSTRACT 

 

 (Mohammad Pandu Pradana. 26050119130074. Study of Heavy Metal 

Lead (Pb) and Manganese (Mn) Concentrations in The Sediments of Pekalongan 

City Coastal Area. Baskoro Rochaddi and Lilik Maslukah). 

 

Waste of organic materials containing heavy metals is a problem for 

Pekalongan City which is related to various waste from industrial activities. The 

presence of heavy metals, especially Lead (Pb) and Manganese (Mn), is part of a 

chemical process, which is accumulative, and bound with both organic and 

inorganic compounds in waste. The dynamics that occur in river and coastal waters 

result in heavy metal waste being suspended in water bodies and/or deposited in 

sediment. Heavy metals have the property that cannot be destroyed or degraded, 

causing toxic effects on biota. This study was aimed to determine the concentration 

of the heavy metals lead (Pb) and manganese (Mn) and determine the factors that 

cause the distribution of heavy metals in the sediments of Pekalongan City Coastal 

Area. Field data collection was carried out on June 19 2022. There were 11 

sampling stations and were determined using purposive sampling method. Sediment 

sampling using a sediment grab. Then the samples were analyzed using Atomic 

Absorption Spectrophotometry (AAS) with the US-EPA method, SW 846 Method 

3050, 1996 and SM 3111 B, 23rd Edition, 2017 at the Laboratory of the Center for 

Industrial Pollution Prevention Technology, Semarang. The distribution map of 

heavy metal concentrations was created using ArcGIS software which uses sentinel 

2 satellite imagery as a base map of the study area. Current and tidal models were 

created using MIKE21 software by inputting the results of processing wind, tides, 

bathymetry and satellite imagery. The results showed that the concentration of the 

heavy metal lead (Pb) in sediment ranged from 8.239 mg/kg – 37.56 mg/kg and the 

heavy metal manganese (Mn) in sediment ranged from 309.2 mg/kg – 740 mg/kg. 

The distribution pattern of the heavy metal lead (Pb) and the heavy metal 

manganese (Mn) showed that the pattern was parallel to the coastline, where the 

lowest content was near the coastline and the highest was in areas far from the 

coast in the northwest. The content and distribution patterns of these two heavy 

metals in sediment were influenced by oceanographic physics-chemical factors, 

such as tides, currents, sea waves, depth and organic material in the sediment. 

 

Keywords : Lead (Pb), Manganese (Mn), Concentration, Distribution, Sediment, 

Pekalongan City 
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