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ABSTRAK

UJI KEMAMPUAN KARBON AKTIF TEMPURUNG KELAPA DALAM
MENURUNKAN COD (CHEMICAL OXYGEN DEMAND) LIMBAH CAIR
LAUNDRYBERDASARKAN VARIASI KETEBALAN MEDIA

Tri Sakti Leonardo Lubis, Haesti Sembiring, SST.M.Sc, Samuel Marganda
Halomoan Manalu, SKM.MKM, Susanti Br Perangin Angin, SKM.M.Kes
(Politeknik Kesehatan Kementerian Kesehatan Medan)

Email: learn020304@gmail.com

Tingginya kadar Chemical Oxygen Demand (COD) pada limbah cair
laundry berpotensi merusak ekosistem perairan jika langsung dibuang tanpa
pengolahan. Metode adsorpsi karbon aktif tempurung kelapa merupakan alternatif
pengolahan yang murah dan efisien. Tujuan: Mengetahui kemampuan karbon aktif
tempurung kelapa diaktivasi NaOH dalam menurunkan kadar COD berdasarkan
variasi ketebalan media. Metode Penelitian eksperimen semu menggunakan
Rancangan Acak Lengkap dengan Pretest-Posttest Design. Sampel limbah berasal
dari Laundry Bagoes Kabanjahe. Ketebalan media yang diuji adalah 100 cm, 110
cm, dan 120 cm dengan tiga kali pengulangan. Analisis data menggunakan uji
Paired Samples T-Test dan One-Way ANOVA. Hasil Kadar COD awal limbah
sebesar 268 mg/l. Setelah filtrasi, terjadi penurunan kadar COD yang signifikan
(p<0,05) ketebalan 100 cm menjadi 120 mg/l (55,22%), 110 cm menjadi 105,33
mg/1 (60,68%), dan 120 cm menjadi 84 mg/1 (68,66%). Uji ANOVA menunjukkan
perbedaan penurunan yang signifikan antar variasi ketebalan (p=0,005). Uji lanjut
Tukey HSD memperlihatkan ketebalan 120 cm memberikan penurunan paling besar
dibanding ketebalan lain secara signifikan. Kesimpulan: Karbon aktif tempurung
kelapa efektif menurunkan kadar COD hingga memenuhi baku mutu lingkungan,
dengan efisiensi tertinggi pada ketebalan 120 cm. Saran: Peneliti selanjutnya
disarankan dapat menerapkan metode pengolahan ini kepada masyarakat sesuai
kebutuhan.

Kata kunci : Air Limbah Laundry, Penurunan Kadar COD, Karbon Aktif
Tempurung Kelapa, Aktivasi, Ketebalan Media.
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ABSTRACT
TESTING THE ABILITY OF COCONUT SHELL ACTIVATED CARBON

IN REDUCING COD (CHEMICAL OXYGEN DEMAND) OF LAUNDRY
WASTEWATER BASED ON MEDIA THICKNESS VARIATIONS

Tri Sakti Leonardo Lubis, Haesti Sembiring, SST.M.Sc¢, Samuel Marganda
Halomoan Manalu, SKM.MKM, Susanti Br Perangin Angin, SKM.M.Kes
Medan Health Polytechnic of the Ministry of Health

Email: learn020304@gmail.com

High levels of Chemical Oxygen Demand (COD) in laundry wastewater have the
potential to damage aquatic ecosystems if discharged directly without treatment.
Adsorption using NaOH-activated coconut shell carbon serves as an inexpensive
and efficient treatment alternative.

Objective: To determine the ability of NaOH-activated coconut shell carbon in
reducing COD levels based on variations in media thickness.

Methods: A quasi-experimental study using a Completely Randomized Design
with a Pretest-Posttest Design. Wastewater samples were obtained from Laundry
Bagoes Kabanjahe. The media thicknesses tested were 100 cm, 110 cm, and 120
cm, with three replications each. Data were analyzed using Paired Samples T-Test
and One-Way ANOVA.

Results: The initial COD level of the wastewater was 268 mg/L. After filtration, a
significant reduction in COD levels occurred (p<0.05): a thickness of 100 cm
reduced levels to 120 mg/L (55.22%), 110 cm to 105.33 mg/L (60.68%), and 120
cm to 84 mg/L (68.66%). The ANOVA test showed a significant difference in COD
reduction across thickness variations (p=0.005). Tukey's HSD post-hoc test
demonstrated that the 120 cm thickness provided a significantly greater reduction
compared to the other thicknesses.

Conclusion: Coconut shell activated carbon is effective in reducing COD levels to
meet environmental quality standards, achieving its highest efficiency at a thickness
of 120 cm.

Recommendation: Future researchers are encouraged to apply this treatment
method directly to the community according to local needs.

Keywords: Laundry Wastewater, COD Reduction, Coconut Shell Activated
Carbon, Activation, Media Thickness.
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