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ABSTRAK

Air lindi yang dihasilkan dari Tempat Pemrosesan Akhir (TPA) Benowo Surabaya
mengandung logam berat timbal (Pb) yang berpotensi mencemari lingkungan.
Penelitian ini bertujuan untuk mengkaji kemampuan sistem constructed wetland
tipe Horizontal Subsurface Flow (HSSF) dengan tanaman akar wangi
(Chrysopogon zizanioides) dalam menurunkan konsentrasi logam Pb pada air lindi.
Variasi biomassa tanaman yang digunakan adalah 200 g, 400 g dan 600 g dengan
satu reaktor kontrol tanpa tanaman. Pengamatan dilakukan selama 15 hari pada hari
ke 0, Ke 5, ke 10 dan ke 15. Konsentrasi awal Pb pada air lindi sebesar 0,78 mg/L,
kemudian diencerkan 50% sehingga konsentrasi sebelum perlakuan menjadi 0,398
mg/L. Hasil penelitian menunjukkan bahwa seluruh reaktor dengan tanaman
mampu menurunkan konsentrasi Pb lebih baik dibandingkan reaktor kontrol.
Penurunan Pb berlangsung melalui mekanisme fitoremediasi, adsorpsi media dan
aktivitas mikroorganisme di zona rizosfer. Efisiensi removal tertinggi diperoleh
pada biomassa 600 g sebesar 88,32%, biomassa 400 g sebesar 85,05% dan biomassa
200 g sebesar 73,87%. Sementara reaktor kontrol hanya mencapai 54,02% dengan
konsentrasi akhir 0,183 mg/L yang belum memenuhi baku mutu. Reaktor dengan
biomassa 400 g dan 600 g telah memenuhi baku mutu Peraturan Menteri LH No. 5
Tahun 2014 sebesar 0,1 mg/L. Hasil uji statistik Kruskal-Wallis menunjukkan tidak
terdapat perbedaan signifikan antar perlakuan (Asymp. Sig. =.0,263> 0,05) namun
secara deskriptif terdapat kecenderungan konsisten bahwa semakin besar biomassa,

semakin tinggi efisiensi penurunan Pb.

Kata Kunci: Air Lindi, Akar Wangi, Chrysopogon zizanioides, Constructed
Wetland, Logam Timbal (Pb)
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ABSTRACT

Leachate generated from the Benowo Final Disposal Site (TPA) in Surabaya
contains lead (Pb) as a heavy metal pollutant that poses a significant risk to the
surrounding environment. This study aims to evaluate the performance of a
Horizontal Subsurface Flow (HSSF) constructed wetland system planted with
Chrysopogon zizanioides in reducing Pb concentration in leachate. Plant biomass
variations used were 200 g, 400 g and 600 g, alongside one unplanted control
reactor. Observations were conducted over 15 days at day 0, day 5, day 10 and day
15. The initial Pb concentration in the leachate was 0.78 mg/L, which was then
diluted by 50% to obtain a pre treatment concentration of 0.398 mg/L. The results
revealed that all planted reactors demonstrated superior Pb removal compared to
the control reactor. Pb reduction occurred through phytoremediation mechanisms,
media adsorption, and microbial activity in the rhizosphere zone. The highest
removal efficiency was achieved at a biomass of 600 g (88.32%), 400 g (85.05%)
and 200 g (73.87%). The control reactor reached only 54.02% with a final Pb
concentration of 0.183 mg/L, which did not comply with the applicable standard.
Reactors with 400 g and 600 g biomass successfully met the effluent quality
standard of 0.1 mg/L set by Minister of Environment Regulation No. 5 of 2014. The
Kruskal-Wallis statistical test indicated no significant difference among treatments
(Asymp. Sig. = 0.263 > 0.05) however, a consistent descriptive trend was observed

whereby greater biomass corresponded to higher Pb removal efficiency.

Keywords: Leachate, Vetiver Grass, Chrysopogon zizanioides, Constructed
Wetland, Lead (Pb)
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