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ABSTRAK

Penurunan Kadar Zat Warna Limbah Kain Jumputan dengan Metode
Elektrokoagulasi Menggunakan Elektroda Alumunium

(Yulta Maulidinia, 2020, 43 halaman, 8 tabel, 10 gambar, 4 lampiran)

Limbah cair industri merupakan salah satu jenis limbah yang dapat mencemari
lingkungan perairan. Industri kain jumputan yang ada di Kota Palembang
menghasilkan limbah cair yang berasal dari proses pewarnaan yang umumnya
menggunakan pewarna sintetis. Limbah tersebut berbahaya apabila langsung
dibuang ke lingkungan tanpa adanya pengolahan terlebih dulu. Untuk itu
diperlukan suatu metode yang dapat digunakan untuk mengolah limbah cair kain
jumputan ini salah satunya dengan metode elektrokoagulasi. Elektrokoagulasi
merupakan metode pengolahan suatu limbah cair secara elektrokimia dimana pada
anoda terjadi pelepasan koagulan aktif berupa ion logam ke dalam larutan,
sedangkan pada katoda terjadi reaksi elektrolisis berupa pelepasan gas hidrogen.
Elektrokoagulasi mampu menyisihkan berbagai jenis polutan dalam air, yaitu
partikel tersuspensi, logam-logam berat, zat pewarna dan lain-lain. Penelitian ini
bertujuan untuk mengurangi kadar zat warna, mengamati perubahan pH dan
mengurangi pencemar pada limbah cair kain jumputan seperti COD, TSS
sehingga mengurangi beban pencemar pada perairan. Proses elektrokoagulasi
dilakukan menggunakan elektroda berupa aluminium dengan variasi tegangan
sebesar 8, 10, dan 12 volt, dan waktu kontak 30, 60, 90, 120, dan 150 menit. Hasil
analisis limbah cair yang sudah diolah dengan metode elektrokoagulasi
menunjukan nilai perubahan warna sebesar 3TCU, pH 6,91., kadar COD
(Chemical Oxygen Demand) 6 mg/L, dan TSS (Total Suspended Solid) 21,6 mg/L.
Hasil tersebut sudah memenuhi baku mutu lingkungan sesuai Peraturan Gubernur
Sumsel No.8 Tahun 2012 untuk limbah cair industri tekstil.

Kata Kunci: Elektroda alumunium, elektrokoagulasi, limbah kain jumputan,
penurunan kadar warna
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ABSTRACT

Decreasing the Dye Levels of Jumputan Fabric Waste with the
Electrocoagulation Method Using Aluminum Electrodes

(Yulta Maulidinia, 2020, 43 pages, 8 tables, 10 pictures, 4 attachments)

Industrial wastewater is one type of waste that can pollute the aquatic
environment. The jumputan fabric industry in Palembang City produces liquid
waste from the dyeing process which generally uses synthetic dyes. This waste is
dangerous if disposed of directly into the environment without any treatment. For
that we need a method that can be used to treat the liquid waste of jumputan fabric,
one of which is the electrocoagulation method. Electrocoagulation is a method of
treating a liquid waste electrochemically where the anode releases an active
coagulant in the form of metal ions into the solution, while at the cathode there is
an electrolytic reaction in the form of releasing hydrogen gas. Electrocoagulation
can remove various types of pollutants in water, namely suspended particles,
heavy metals, dyes and others. This study aims to reduce dye levels, observe pH
changes and reduce pollutants in jumputan fabric waste such as COD, TSS so as
to reduce the pollutant load in the waters. The electrocoagulation process was
carried out using electrodes in the form of aluminum with voltage variations of 8,
10, and 12 volts, and contact times of 30, 60, 90, 120, and 150 minutes. The
results of the analysis of liquid waste that had been treated with the
electrocoagulation method showed a color change value of 3TCU, pH 6.91., COD
(Chemical Oxygen Demand) 6 mg / L, and TSS (Total Suspended Solid) 21.6 mg /
L. These results have met environmental quality standards in accordance with the
Governor of South Sumatra Regulation No.8 of 2012 for textile industry liquid
waste.

Keywords: Alumunium electordes, electrocoagulation, jumputan fabric
waste, decreased color content



viii

DAFTAR ISI

Halaman
ABSTRAK......................................................................................................... iv
ABSTRACT.......................................................................................................v
KATA PENGANTAR.......................................................................................vi
DAFTAR ISI .....................................................................................................viii
DAFTAR TABEL............................................................................................. x
DAFTAR GAMBAR.........................................................................................xi
DAFTAR LAMPIRAN..................................................................................... xii

BAB I PENDAHULUAN

1.1..Latar Belakang......................................................................................... 1
1.2..Rumusan Masalah ................................................................................... 3
1.3..Tujuan Penelitian......................................................................................3
1.4..Manfaat Penelitian....................................................................................4

BAB II TINJAUAN PUSTAKA

2.1..Limbah .................................................................................................... 5
2.1.1. Pengertian Limbah.........................................................................5
2.1.2. Limbah Cair ..................................................................................5

2.1.2.1 Pengertian Air Limbah...................................................... 5
2.1.2.2 Sumber Limbah Cair......................................................... 6
2.1.2.3 Pemantauan Kualitas Air...................................................6
2.1.2.4 Karakteristik Limbah Cair.................................................7
2.1.2.5 Dampak Limbah Cair........................................................ 11

2.1.3. Limbah Cair Industri Tekstil......................................................... 11
2.2. Karakteristik Limbah Cair Industri Tekstil.............................................. 12

2.2.1. Dampak Limbah Cair Industri Tekstil...........................................14
2.2.2. Metode Pengolahan Limbah Cair Tekstil......................................14

2.3.Elektrokoagulasi ....................................................................................... 16
2.3.1. Definisi Elektrokoagulasi............................................................ 16
2.3.2. Proses Elektrokoagulasi...............................................................17
2.3.3. Plat Elektroda.............................................................................. 19
2.3.4. Plat Alumunium...........................................................................20
2.3.5. Spektrofotometer......................................................................... 20
2.3.6. Faktor-faktor yang mempengaruhi proses elektrokoagulasi....... 21
2.3.7. Kelebihan dan kekurangan proses elektrokoagulasi....................22

2.3.7.1 Kelebihan dalam Proses Elektrokoagulasi...................... 22
2.3.7.2 Kekurangan dalam proses Elektrokoagulasi................... 23

BAB III METODOLOGI PENELITIAN

3.1..Waktu dan Tempat Penelitian................................................................. 24
3.2..Alat dan Bahan ........................................................................................ 24
3.3..Perlakuan dan Rancangan Percobaan.......................................................24

3.3.1. Proses Elektrokoagulasi..................................................................25



ix

3.4..Prosedur Penelitian ..................................................................................26
3.4.1. Penentuan Karakteristik Limbah Cair Kain Jumputan...................26

3.4.1.1. Pengukuran pH ................................................................. 26
3.4.1.2. Pengukuran COD...............................................................26

3.5. Diagram Penelitian................................................................................... 28

BAB IV HASIL DAN PEMBAHASAN

4.1....................................................................................................................
Hasil ..........................................................................................................29
4.1.1 Karakteristik Awal Limbah Cair Kain Jumputan.............................29
4.1.2 Karakteristik Limbah Cair Kain Jumputan Setelah Pengolahan...... 29
4.1.3 Efektivitas Metode Elektrokoagulasi terhadap Waktu

dan Tegangan................................................................................... 30
4.2....................................................................................................................

Pembahasan .............................................................................................. 31
4.2.1 Hasil Pengolahan Limbah Cair Kain Jumputan dengan

Metode Elektokoagulasi.................................................................. 31
4.2.1.1 Pengaruh Tegangan dan Waktu Kontak Limbah Cair

Kain Jumputan Terhadap Warna......................................... 31
4.2.1.2 Pengaruh Tegangan dan Waktu Kontak Limbah Cair

Kain Jumputan Terhadap pH................................................32
4.2.1.3 Pengaruh Tegangan dan Waktu Kontak Limbah Cair

Kain Jumputan Terhadap COD............................................ 33
4.2.1.4 Pengaruh Tegangan dan Waktu Kontak Limbah Cair

Kain Jumputan Terhadap TSS..............................................35
4.2.2 Efektivitas Metode Elektrokoagulasi dalam Mengolah Limbah

Cair Kain Jumputan..........................................................................36
4.2.1.1 Efektivitas Metode Elektrokoagulasi terhadap Waktu

pada Tegangan 8 Volt...........................................................36
4.2.1.2 Efektivitas Metode Elektrokoagulasi terhadap Waktu

pada Tegangan 10 Volt.........................................................37
4.2.1.3 Efektivitas Metode Elektrokoagulasi terhadap Waktu

pada Tegangan 12 Volt.........................................................38

BAB V KESIMPULAN DAN SARAN
5.1 Kesimpulan...............................................................................................40
5.2 Saran......................................................................................................... 40

DAFTAR PUSTAKA ......................................................................................... 41

LAMPIRAN......................................................................................................... 44



x

DAFTAR TABEL

Tabel Halaman

1.... Baku Mutu Limbah Cair Industri Tekstil ................................................. 12
2.... Karakteristik Awal Limbah Cair Kain Jumputan......................................29
3.... Hasil Analisis Limbah Jumputan dengan Tegangan 8 Volt...................... 30
4.... Hasil Analisis Limbah Jumputan dengan Tegangan 10 Volt.................... 30
5.... Hasil Analisis Limbah Jumputan dengan Tegangan 12 Volt.................... 30
6.... Efektivitas Limbah Jumputan dengan Tegangan 8 Volt........................... 30
7.... Efektivitas Limbah Jumputan dengan Tegangan 10 Volt......................... 31
8.... Efektivitas Limbah Jumputan dengan Tegangan 12 Volt......................... 31



xi

DAFTAR GAMBAR

Gambar Halaman

1....Diagram Alir Proses Elektrokoagulasi.......................................................17
2....Proses Elektrokoagulator........................................................................... 19
3....Diagram Alir Penelitian............................................................................. 12
4....Pengaruh Tegangan dan Waktu Kontak terhadap Warna.......................... 32
5....Pengaruh Tegangan dan Waktu Kontak terhadap pH................................ 33
6....Pengaruh Tegangan dan Waktu Kontak terhadap COD............................ 34
7....Pengaruh Tegangan dan Waktu Kontak terhadap TSS.............................. 35
8....Efektivitas Metode Elektrokoagulasi terhadap Waktu

pada Tegangan 8 Volt................................................................................ 36
9....Efektivitas Metode Elektrokoagulasi terhadap Waktu pada

Tegangan 10 Volt.......................................................................................37
10..Efektivitas Metode Elektrokoagulasi terhadap Waktu pada

Tegangan 12 Volt.......................................................................................38



xii

DAFTAR LAMPIRAN

Lampiran Halaman

1....Data Pengamatan................................................................................... 45
2....Perhitungan............................................................................................47
3....Dokumentasi Penelitian.........................................................................50
4....Surat-surat..............................................................................................54


