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ABSTRAK  

Jasa laundry merupakan salah satu industry yang mengalami peningkatan cukup 
pesat pada beberapa tahun terakhir, dimana pada akhir kegiatannya seringkali 
menghasilkan limbah cair yang dapat menimbulkan pencemaran lingkungan, hal 
ini dikarenakan limbah cair laundry mengandung polutan organik yang cukup 
tinggi. Air limbah laundry pada salah satu usaha jasa laundry di Kota Banjarbaru 
memiliki kandungan COD sebesar 1.082,4 mg/L, kandungan tersebut melebihi 
baku mutu yang ditentukan pada Permen LH No.11 Tahun 2025 dengan kadar 
COD maksimal 80 mg/L. Salah satu usaha untuk memperbaiki kualitas limbah cair 
laundry tersebut adalah dengan menggunakan metode adsorpsi, dimana 
adsorben yang digunakan adalah biochar berbahan dasar kayu galam. Tujuan 
penelitian ini adalah untuk mengetahui karakteristik biochar berbahan dasar kayu 
galam sebagai adsorben dan menganalisis efektivitas adsorben biochar kayu 
galam dalam menyisihkan kandungan Chemical Oxygen Demand (COD) pada air 
limbah laundry. Pada penelitian ini dilakukan uji adsorpsi dengan dua variasi yakni 
variasi pH (5, 7, dan 9) dan variasi dosis (6 gr, 8 gr, dan 10 gr), dengan volume air 
limbah laundry 250 ml, kecepatan pengadukan 150 rpm selama 60 menit, serta 
ukuran adsorben 100 mesh. Hasil penelitian menunjukkan bahwa karakteristik 
biochar memiliki nilai kadar abu sebesar 2,15% dan kadar air sebesar 4,19%, 
dimana nilai tersebut telah memenuhi persyaratan sesuai dengan SNI 06-3730-
1995. Kondisi optimum dicapai saat kondisi pH asam yakni pH 5 dan dosis 
adsorben sebesar 6 gram dengan nilai efesiensi penyisihan sebesar 61,28% dan 
kapasitas adsorpsi sebesar 27,64 mg/gr.  

Kata Kunci: Biochar, Kayu Galam, Adsorpsi, Chemical Oxygen Demand (COD), 
Limbah Laundry 
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ABSTRACT 

Laundry services are one of the industries that have experienced quite rapid 
growth in recent years, where at the end of their activities often produce liquid 
waste that can cause environmental pollution, this is because laundry liquid waste 
contains quite high organic pollutants. Laundry wastewater in one of the laundry 
service businesses in Banjarbaru City has a COD content of 1,082.4 mg/L, this 
content exceeds the quality standards specified in the Minister of Environment 
Regulation No. 11 of 2025 with a maximum COD level of 80 mg/L. One effort to 
improve the quality of laundry liquid waste is by using an adsorption method, where 
the adsorbent used is biochar made from galam wood. The purpose of this study 
was to determine the characteristics of biochar made from galam wood as an 
adsorbent and to analyze the effectiveness of galam wood biochar adsorbent in 
removing Chemical Oxygen Demand (COD) content. This study conducted 
adsorption tests with two variations: pH (5, 7, and 9) and dosage (6 g, 8 g, and 10 
g), with a laundry wastewater volume of 250 ml, a stirring speed of 150 rpm for 60 
minutes, and an adsorbent size of 100 mesh. The results showed that the 
characteristics of biochar had an ash content of 2.15% and a water content of 
4.19%, which meet the requirements according to SNI 06-3730-1995. Optimal 
conditions were achieved at an acidic pH of pH 5 and an adsorbent dosage of 6 
grams, with a removal efficiency of 61.28% and an adsorption capacity of 27.64 
mg/g. 

Keywords: Biochar, Galam Wood, Adsorption, Chemical Oxygen Demand (COD), 
Laundry Waste 

 

 

 

 

 

 

 

 

 

 



vii 
 

DAFTAR ISI   

 

LEMBAR PENGESAHAN .................................................................................... i 

PRAKATA ........................................................................................................... ii 

PERNYATAAN.................................................................................................... iv 

ABSTRAK ........................................................................................................... v 

ABSTRACT ........................................................................................................ vi 

DAFTAR ISI ....................................................................................................... vii 

DAFTAR TABEL ................................................................................................ ix 

DAFTAR GAMBAR ............................................................................................. x 

DAFTAR ISTILAH DAN NOTASI ........................................................................ xi 

I. PENDAHULUAN ............................................................................................ 1 

1.1 Latar Belakang ......................................................................................... 1 

1.2 Rumusan Masalah ................................................................................... 4 

1.3 Batasan Masalah ...................................................................................... 4 

1.4 Tujuan Penelitian ...................................................................................... 5 

1.5 Manfaat Penelitian .................................................................................... 5 

II. TUNJAUAN PUSTAKA .................................................................................. 6 

2.1 Landasan Teori ......................................................................................... 6 

2.1.1 Kayu Galam .......................................................................... 6 

2.1.2 Biochar ................................................................................. 7 

2.1.3 Pirolisis ................................................................................. 9 

2.1.4 Karakteristik Air Limbah Laundry .........................................11 

2.1.5 Pengolahan Air Limbah Laundry ........................................ 12 

2.1.6 Chemical Oxygen Demand (COD) ..................................... 16 

2.2 Studi Pustaka ......................................................................................... 17 

2.3 Hipotesis ................................................................................................ 19 

III. METODE PENELITIAN ................................................................................. 20 

3.1 Rancangan Penelitian ............................................................................ 20 

3.1.1 Variabel Penelitian .............................................................. 25 

3.1.2 Kerangka penelitian ............................................................ 26 

3.2 Waktu dan Tempat .................................................................................. 27 

3.3 Bahan dan Peralatan Penelitian ............................................................. 27 



viii 
 

3.3.1 Bahan Penelitian ................................................................ 27 

3.3.2 Peralatan Penelitian ........................................................... 27 

3.4 Prosedur Penelitian dan Teknik Pengumpulan Data ............................... 28 

3.4.1 Prosedur Penelitian ............................................................ 28 

3.4.2 Teknik Pengumpulan Data .................................................. 30 

3.5 Analisis Data .......................................................................................... 31 

3.5.1 Analisis Karakteristik Biochar Kayu Galam ......................... 31 

3.5.2 Analisis Karakteristik Air Limbah Laundry ........................... 32 

3.5.3 Analisis Efisiensi dan Kapasitas Adsorpsi Terhadap 

Penyisihan COD ............................................................................... 32 

IV. HASIL DAN PEMBAHASAN ........................................................................ 34 

4.1 Karakterisasi Biochar Kayu Galam ......................................................... 34 

4.1.1 Karakterisasi Biochar Kayu Galam dengan Uji Proksimat .. 34 

4.1.2 Karakterisasi Biochar Kayu Galam dengan SEM-EDX ....... 36 

4.1.3 Karakterisasi Biochar Kayu Galam dengan FTIR ............... 39 

4.2 Analisis Efektivitas Biochar Kayu galam Terhadap Penyisihan COD pada 

Air Limbah Laundry ....................................................................................... 41 

4.2.1 Analisis Karakteristik Air Limbah Laundry sebelum 

perlakuan. ......................................................................................... 41 

4.2.2 Analisis Variasi pH terhadap Penurunan COD Air Limbah 

Laundry …………………………………………………………………...44 

4.2.3 Analisis Variasi Dosis Adsorben terhadap Penurunan COD 

Air Limbah Laundry ........................................................................... 49 

KESIMPULAN DAN SARAN ............................................................................. 54 

5.1 Kesimpulan ............................................................................................ 54 

5.1 Saran ..................................................................................................... 54 

DAFTAR RUJUKAN .......................................................................................... 55 

LAMPIRAN ........................................................................................................ 59 

 
 
 
 
 

 

 

 

 



ix 
 

 

DAFTAR TABEL 

Tabel 2. 1 Baku Mutu Limbah Domestik ............................................................ 12 

Tabel 2. 2 Studi Pustaka .................................................................................... 17 

Tabel 3. 1 Rancangan percobaan penelitian ...................................................... 21 

Tabel 3. 2 Spesifikasi Alat Drum Pirolisis ........................................................... 23 

Tabel 3. 3 Data Primer ....................................................................................... 31 

Tabel 3. 4 Hasil Uji Pendahuluan ....................................................................... 32 

Tabel 4. 1 Karakteristik Biochar Berbahan Dasar Kayu Galam .......................... 34 

Tabel 4. 2 Hasil analisis EDX ............................................................................. 38 

Tabel 4. 3 Perbandingan Spektrum FTIR biochar .............................................. 40 

Tabel 4. 4 Hasil Uji Karakteristik Awal Air Limbah Laundry ................................ 42 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

  



x 
 

DAFTAR GAMBAR 

Gambar 2. 1 Kayu Galam .................................................................................... 6 

Gambar 3. 1 Alat drum pirolisis ......................................................................... 22 

Gambar 3. 2 Kerangka Penelitian ..................................................................... 26 

Gambar 4. 1 Morfologi permukaan biochar kayu galam dengan perbesaran (a) 

1000 kali (b) 5000 kali dan (c) 15000 kali ........................................................... 37 

Gambar 4. 2 Spektrum EDX .............................................................................. 37 

Gambar 4. 3 Spektra FTIR pada biochar kayu galam ........................................ 39 

Gambar 4. 4 Grafik Penurunan Konsentrasi COD pada Variasi pH ................... 45 

Gambar 4. 5 Nilai efesiensi dan Kapasitas adsorpsi pada variasi pada pH ....... 46 

Gambar 4. 6 Gambar 4.6 Grafik Penurunan Konsentrasi COD pada Variasi Dosis

 .......................................................................................................................... 49 

Gambar 4. 7 Nilai efesiensi dan Kapasitas adsorpsi pada variasi dosis ............ 50 

 

 

 

 

 

 

 

 

 



xi 
 

DAFTAR ISTILAH DAN NOTASI 

COD  = Chemical Oxygen Demand 

pH  =  Power of Hydrogen 

mg/L  = milligram per liter 

SNI  = Standar Nasional Indonesia 

RPM  = Putaran Per Menit 

SEM   = Scanning Electron Microscope  

EDX   = Energy Dispersive X-Ray 

FTIR   = Fourier Transform Infrared 

E  = Efesiensi penyisihan (%)  

Q  = Kapasitas adsorpsi (mg/gr)  

Co  = Konsentrasi larutan awal (mg/L)  

Ce  = Konsentrasi larutan akhir (mg/L) 

M  = Massa adsorben (gr)  

V  = Volume larutan (L) 


