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ABSTRAK

Fly ash merupakan limbah padat hasil proses pembakaran batu bara di
Pembangkit Listrik Tenaga Uap dengan kandungan oksida dominan seperti Al2O3

dan Fe2O3. Melimpahnya fly ash pada PLTU dapat berpotensi untuk dikonversi
menjadi koagulan cair sintetik yang diterapkan pada pengolahan air limbah di
Waste Water Treatment Plant (WWTP) sebagai implementasi PP No. 22 Tahun
2021 tentang Penyelenggaraan Perlindungan dan Pengelolaan Lingkungan Hidup.
Penelitian ini bertujuan untuk memanfaatkan fly ash PLTU menjadi koagulan cair
sintetik atau Co-ash serta konversinya sehingga mendapatkan nilai ekonomis bagi
perusahaan jika penelitian diterapkan dalam skala besar. Metode yang digunakan
pada pembuatan Co-ash yaitu modifikasi ekstraksi-polimerisasi menggunakan
HCl 2 M sebagai pelarut proses ekstraksi dengan variasi pemanasan dan
pengasaman langsung serta Na2CO3 20% sebagai pembentuk polimer koagulan
dalam proses polimerisasi dengan waktu 24 jam. Mutu Co-ash disesuaikan
dengan SNI 3822-2018 sesuai pencirian Polialumunium Klorida Cair (PAC).
Karakteristik koagulan cair sintetik dianalisis berdasarkan sifat fisika dan kimia.
Berdasarkan sifat fisiknya meliputi warna, berat jenis, dan bagian yang tidak larut
dalam koagulan cair sintetik memenuhi pencirian PAC tipe A. Pengujian terhadap
sifat kimia berupa timbal (Pb) dan besi (Fe) dianalisis menggunakan instrumen
AAS. Koagulan Co-ash tidak terdeteksi adanya logam berat Pb. Sedangkan, kadar
Fe menunjukan nilai 1,36 ppm memenuhi dari kadar maksimal yaitu 100 ppm.
Pencirian kandungan Al2O3 dilakukan dengan pengujian FTIR antara koagulan
Co-ash dan PAC komersial yang menunjukan kemiripan struktur pada gugus OH
hidroksil, OH yang terikat pada kristal air bebas dan Al-(OH)2. Kinerja koagulan
Co-ash diuji pada inlet WWTP menggunakan metode jar test dengan variasi dosis
dan pH. Kinerja optimal koagulan yaitu pada pH 8 dengan dosis 4000 ppm
mampu menghasilkan effluent treatment sesuai baku mutu berdasarkan
PERMENLH No.8 Tahun 2009 tentang Baku Mutu Air Limbah bagi Usaha dan
atau Kegiatan Pembangkit Listrik Tenaga Thermal ditinjau pada parameter pH,
kekeruhan, TSS, PO4, Zn, Cu, Cl2 dan Cr. Potensi konversi fly ash menjadi
koagulan Co-ash mampu meraih keuntungan sebesar Rp3.390.000.000 per
produksi dengan bahan baku fly ash sebanyak 70 ton.

Kata kunci : co-ash; ekstraksi; fly ash; konversi; polimerisasi.
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ABSTRACT

Fly ash is a solid waste from the coal combustion process in a Steam Power Plant
with dominant oxide content such as Al2O3 and Fe2O3. The abundance of fly ash
at PLTU has the potential to be converted into synthetic liquid coagulant which is
applied to wastewater treatment at the Waste Water Treatment Plant (WWTP) as
the implementation of PP No. 22 of 2021 concerning the Implementation of
Environmental Protection and Management. This study aims to utilize fly ash
from PLTU into synthetic liquid coagulant or Co-ash and its conversion so as to
obtain economic value for the company if the research is applied on a large scale.
The method used in this study is a modified extraction-polymerization using 2M
HCl as a solvent for the extraction process with variations in heating and direct
acidification and 20% Na2CO3 as a polymer coagulant in the polymerization
process with a time of 24 hours. The quality of the synthetic liquid coagulant is
adjusted to SNI 3822-2018 according to the PAC characteristics. The
characteristics of synthetic liquid coagulant were analyzed based on physical and
chemical properties. Based on the physical properties, including color, specific
gravity, and the part that is not soluble in synthetic liquid coagulant Co-ash, it
meets the characteristics of PAC type A. Tests on the chemical properties of lead
(Pb) and iron (Fe) were analyzed using the AAS instrument. Synthetic liquid
coagulant did not detect the presence of heavy metal Pb. Meanwhile, the Fe
content showed a value of 1.36 ppm which met the maximum level of 100 ppm.
Characterization of Al2O3 content was carried out by FTIR testing between
synthetic liquid coagulant and commercial PAC which showed similar structures
in the hydroxyl OH groups, OH bound to free water crystals and Al-(OH)2. The
performance of the liquid coagulant was tested at the WWTP inlet using the jar
test method with variations in dosage and pH. The optimal performance of the
coagulant at pH 8 with a dose of 4000 ppm is able to produce effluent treatment
according to quality standards based on PERMENLH No. 8 of 2009 concerning
Wastewater Quality Standards for Business and or Thermal Power Plant
Activities in terms of pH parameters, turbidity, TSS, PO4, Zn, Cu, Cl2 and Cr. The
potential for converting fly ash into coagulant can achieve a profit of IDR
3,390,000,000 per production with 70 tons of fly ash as raw material.

Keywords: co-ash; extraction; fly ash; conversion; polymerization.
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