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RINGKASAN 

 
VERGIA WENDA MULIA. Optimasi Biochar Tongkol Jagung (Zea mays) dan 

Akar Wangi (Vetiver zizanioides) sebagai Absorben dalam Remediasi Perairan 

Tercemar Logam Berat Timbal (Pb) di Desa Cinangka, Bogor. Dibimbing oleh 

ETTY RIANI dan MOHAMMAD MUKHLIS KAMAL. 

Aktivitas industri, pasca peleburan aki bekas studi kasus di Sungai Cinangka 

Bogor, telah memberikan kontribusi signifikan terhadap penurunan kualitas 

lingkungan perairan. Proses ini menghasilkan limbah cair yang mengandung logam 

berat termasuk timbal (Pb) yang bersifat toksik berbahaya bagi manusia, organisme 

akuatik, maupun terhadap ekosistem perairan dapat memicu bioakumulasi dan 

biomagnifikasi, yang mengancam keberlanjutan ekosistem akuatik, serta kesehatan 

masyarakat. Teknologi yang dapat diaplikasikan yaitu metode bioremediasi yang 

memanfaatkan bahan alami seperti biochar tongkol jagung (Zea mays) dan akar 

wangi (Vetiver zizanioides).  

Tujuan penelitian ini adalah untuk menganalisis kemampuan masing-masing 

agen remediasi serta perlakuan yang paling optimal dalam mengabsorpsi logam 

berat timbal (Pb). Penelitian ini dilakukan pada bulan Juli hingga Agustus 2025 di 

laboratorium Fisiologi Hewan Air, FPIK, IPB University. Penelitian dilakukan di 

hari ke-0 dan ke-28 terdiri dari empat perlakuan dengan tiga ulangan, yaitu tanpa 

agen remediasi atau kontrol (A0), tunggal (A), (B), dan kombinasi (AB). 

Hasil penelitian menunjukkan penurunan konsentrasi logam Pb di sedimen dan 

air selama pengamatan. Konsentrasi awal di sedimen dan air (246,97 dan 0,007 

ppm) di akhir secara berturut-turut (A0, A, B, AB) di sedimen (243,820; 119,015; 

100,015; 98,357 ppm) dengan RE(%) yaitu (1,28; 51,81; 59,50; 60,17) dan air 

(1,276; 0,072; 0,120; 0,021 ppm) dengan RE(%) yaitu (0,00; 94,36; 90,62; 98,33). 

Akumulasi logam di biochar awal (38,42 ppm) dan akhir (345,545 (A) dan 372,800 

(AB) ppm) dengan kapasitas adsorpsi mendapati nilai kategori sedang (AB) - tinggi 

(A). Akumulasi total logam di akar wangi awal (151,594 ppm) dan akhir (882,293 

(B) dan 917,569 (AB) ppm) dengan akumulasi tertinggi di akar. Nilai BCF berkisar 

5,627-5,743 (sedang) dan TF (batang/akar) berkisar 0,452-0,505 dan (daun/akar) 

berkisar 0,236-0,267 (fitostabilisasi). Konsentrasi Pb rata-rata secara berturut-turut 

(0,71; 18,60; 19,71; 19,77 ppm) dengan nilai tertinggi pada perlakuan (AB). 

Kualitas air di awal dan akhir selama pengamatan pada suhu berkisar antara 25,93 

– 27,39 °C, kekeruhan berkisar antara 6,68 – 9,93 NTU, pH berkisar antara 6,73-

7,21, dan DO berkisar antara 4,51 – 6,74 mg/L. 

Penggunaan kedua agen remediasi tersebut selama empat minggu dapat 

dijadikan sebagai adsorben dan fitoremediator, logam berat pb melalui mekanisme 

yang berbeda-beda di lingkungan perairan tercemar.  

 

 

 

 

Kata kunci : Akar wangi, biochar, bioremediasi, kualitas air, timbal (Pb). 
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SUMMARY 

 
VERGIA WENDA MULIA. Optimization of Corn Cob Biochar (Zea mays) and 

Vetiver Grass (Vetiver zizanioides) as Adsorbents in the Remediation of Lead (Pb)-

Contaminated Aquatic Systems in the Cinangka Village, Bogor. Supervised by 

ETTY RIANI and MOHAMMAD MUKHLIS KAMAL. 

Industrial activities, particularly post-smelting operations of used lead-acid 

batteries in the Cinangka River, Bogor, have significantly contributed to the 

deterioration of aquatic environmental quality. These activities generate liquid 

waste containing heavy metals, including lead (Pb), which is highly toxic and poses 

serious risks to humans, aquatic organisms, and aquatic ecosystems. The presence 

of Pb can trigger bioaccumulation and biomagnification processes that threaten 

ecosystem sustainability and public health. One applicable technology for 

addressing this issue is bioremediation using natural materials such as corn cob 

biochar (Zea mays) and vetiver grass (Vetiver zizanioides).  

This study aimed to analyze the remediation capability of each agent and 

determine the most effective treatment for absorbing lead (Pb). The research was 

conducted from July to August 2025 at the Aquatic Animal Physiology Laboratory, 

Faculty of Fisheries and Marine Sciences, IPB University. Observations were 

carried out on day 0 and day 28 using four treatments with three replications: control 

without remediation agents (A0), single treatments (A) and (B), and a combined 

treatment (AB). 

The results showed a decrease in Pb concentrations in both sediment and 

water during the observation period. Initial concentrations in sediment and water 

were 246.97 ppm and 0.007 ppm, respectively. At the end of the experiment, 

sediment concentrations for treatments A0, A, B, and AB were 243.820, 119.015, 

100.015, and 98.357 ppm, with removal efficiencies (RE%) of 1.28, 51.81, 59.50, 

and 60.17, respectively. In water, Pb concentrations were 1.276, 0.072, 0.120, and 

0.021 ppm, with RE% values of 0.00, 94.36, 90.62, and 98.33, respectively. Lead 

accumulation in biochar increased from an initial concentration of 38.42 ppm to 

345.545 ppm (A) and 372.800 ppm (AB), with adsorption capacity categorized as 

moderate (AB) to high (A). Total Pb accumulation in vetiver increased from an 

initial concentration of 151.594 ppm to 882.293 ppm (B) and 917.569 ppm (AB), 

with the highest accumulation occurring in the roots. The bioconcentration factor 

(BCF) ranged from 5.627 to 5.743 (moderate category), while the translocation 

factor (TF) values were 0.452–0.505 for stem/root and 0.236–0.267 for leaf/root, 

indicating a phytostabilization mechanism. Average Pb concentrations in plant 

tissues were 0.71, 18.60, 19.71, and 19.77 ppm, respectively, with the highest value 

observed in treatment AB. Water quality parameters during the experiment 

remained relatively stable, with temperature ranging from 25.93–27.39 °C, turbidity 

from 6.68–9.93 NTU, pH from 6.73–7.21, and dissolved oxygen (DO) from 4.51–

6.74 mg/L. 

The application of these two remediation agents for four weeks 

demonstrated their effectiveness as adsorbents and phytoremediators for removing 

Pb through different mechanisms in contaminated aquatic environments. 

 

Keywords: biochar, bioremediation, lead (Pb), vetiver grass, water quality. 
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