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RINGKASAN

M. Ali Hasymi. 2026. Efektivitas dan Efisiensi Biaya Kombinasi Koagulan Poly
Aluminium Chloride (PAC) — Tawas pada Tahap Koagulasi—Flokulasi Air
Baku PT Air Minum Tabalong Bersinar. Prof. Agung Nugroho, S.TP, M.Sc,
Ph.D.; Prof. Dr. Ir. Akhmad Rizali Saidy, S.P., M.Ag.Sc., Ph.D., IPM.; Dr.
Ir. Eko Rini Indrayatie, M.P.

Air baku yang berasal dari sungai umumnya memiliki kualitas yang
berfluktuasi akibat pengaruh perubahan musim serta berbagai aktivitas di daerah
aliran sungai. Sungai Tabalong sebagai sumber air baku PT Air Minum Tabalong
Bersinar mengalami penurunan kualitas yang ditandai dengan tingginya
kekeruhan, warna, Total Suspended Solids (TSS), kandungan besi (Fe), mangan
(Mn), dan Escherichia coli. Kondisi tersebut dapat menurunkan efektivitas proses
pengolahan air dan meningkatkan biaya operasional, sehingga diperlukan
pemilihan koagulan yang efektif dan efisien.

Penelitian ini bertujuan untuk menganalisis karakteristik awal air baku
Sungai Tabalong, menentukan dosis optimum koagulan Poli Aluminium Klorida
(PAC) dan tawas menggunakan metode jar test, mengevaluasi efektivitas PAC,
tawas, serta kombinasi keduanya dalam menurunkan pH, kekeruhan, warna, TSS,
Fe, Mn, dan Escherichia coli, serta menganalisis efisiensi biaya penggunaan
koagulan untuk memperoleh formulasi yang memberikan keseimbangan terbaik
antara efektivitas teknis dan efisiensi biaya.

Penelitian dilaksanakan pada bulan Maret hingga Mei 2026 menggunakan
metode eksperimen laboratorium dengan pendekatan kuantitatif melalui jar test
menggunakan Rancangan Acak Lengkap (RAL). Sampel air baku diambil dari
intake PT Air Minum Tabalong Bersinar yang memanfaatkan Sungai Tabalong
sebagai sumber air baku, sedangkan pengujian laboratorium dilakukan di UPTD
Laboratorium Lingkungan Dinas Lingkungan Hidup Kabupaten Tabalong.
Penelitian terdiri atas dua tahap, yaitu penentuan dosis optimum PAC dan tawas
pada variasi dosis 0-25 mg/L dengan target kekeruhan <5 NTU, kemudian
pengujian lima formulasi kombinasi PAC, yaitu 100:0, 75:25, 50:50, 25:75, dan
0:100.

Hasil penelitian menunjukkan bahwa dosis optimum diperoleh pada 10
mg/L PAC dan 15 mg/L tawas. Formulasi kombinasi PAC 75:25 (7,50 mg/L PAC
dan 3,75 mg/L tawas) memberikan kinerja terbaik dengan efisiensi penurunan
kekeruhan sebesar 98,2%, warna 100%, TSS 90,3%, Fe 90,8%, Mn 88,9%, dan
Escherichia coli >97,8%, serta mempertahankan pH sebesar 7,18. Kualitas air
hasil pengolahan mencapai kekeruhan 2,27 NTU, warna 0 TCU, TSS 15,40 mg/L,
Fe 0,06 mg/L, Mn 0,06 mg/L, dan Escherichia coli 22 MPN/100 mL dengan biaya
penggunaan koagulan sebesar Rpl44/m°. Formulasi tersebut memberikan
keseimbangan terbaik antara efektivitas teknis dan efisiensi biaya, meskipun air
hasil pengolahan masih memerlukan proses sedimentasi, filtrasi, dan disinfeksi
sebelum memenuhi persyaratan sebagai air minum.



SUMMARY

M. Ali Hasymi. 2026. Evaluation of Effectiveness and Cost Efficiency of Poly Aluminium
Chloride (PAC)-Alum Coagulant Combinations in Raw Water Coagulation—
Flocculation at PT Air Minum Tabalong Bersinar. Advisors: Prof. Agung Nugroho,
5.TP, M.Sc, Ph.D.; Prof, Dr. Ir. Akhmad Rizali Saidy, 5.P., M.Ag.Sc., Ph.D., IPM.;
Dr. Ir. Eko Rini Indrayatie, M.P.

Raw water from rivers generally exhibits fluctuating quality due to seasonal vanations and
various human activities within the watershed. The Tabalong River, which serves as the primary raw
water source for PT Air Minum Tabalong Bersinar, has experienced a decline in water quality, as
indicated by elevated turbidity, color, Total Suspended Solids (TSS), iron (Fe), manganese (Mn), and
Escherichia coli levels. These conditions reduce the effectiveness of the water treatment process and
increase operational costs, highlighting the need for an effective and cost-efficient coagulant.

This study aims to analyze the initial characteristics of Tabalong River raw water, determine
the optimum dosages of Poly Aluminium Chloride (PAC) and alum using the jar test method. evaluate
the effectiveness of PAC, alum, and their combinations in reducing pH. turbidity, color, TSS. Fe, Mn,
and Eschenchia coli, and assess the cost efficiency of coagulant application to identify the
formulation that provides the best balance between technical performance and economic efficiency.

The study was conducted from March to May 2026 using a laboratory experimental approach
with a quantitative design through the jar test method based on a Completely Randomized Design
(CRD). Raw water samples were collected from the intake of PT Air Minum Tabalong Bersinar,
which utilizes the Tabalong River as its raw water source, while laboratory analyses were performed
at the Environmental Laboratory of the Tabalong Regency Environmental Agency. The research
consisted of two stages. The first stage determined the optimum dosages of PAC and alum using
dosage variations of 0—25 mg/L with a target turbidity of =5 NTU. The second stage evaluated five
PAC-alum formulations with ratios of 100:0, 75:25, 50:50, 25:75, and 0:100.

The results show that the optimum dosages are 10 mg/L for PAC and 15 mg/L for alum. The
PAC-alum combination at a ratio of 75:25 (7.50 mg/L PAC and 3.75 mg/L alum) achieved the best
performance, with removal efficiencies of 98.2% for turbidity, 100% for color, 90.3% for TSS, 90.8%
for Fe, 88.9% for Mn, and =97.8% for Escherichia coli, while maintaining a pH of 7.18. The treated
water quality reaches 2.27 NTU turbidity, 0 TCU color, 15.40 mg/L TSS, 0.06 mg/L Fe, 0.06 mg/L
Mn, and 22 MPN/100 mL Escherichia coli. with a coagulant cost of IDR 144/m’, This formulation
provides the best balance between technical performance and cost efficiency. However, the treated
water still requires sedimentation, filtration, and disinfection before meeting the final drinking water
quality standards.

Banjarmasin, August 03, 2026
Approved by:

NIP. 197710232001122003
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