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ADSORBEN UNTUK PENGURANGAN AMONIA PADA LUMPUR IPAL 

INDUSTRI KECAP 

Elmathania Haris 

 

ABSTRAK 

Hasil samping dari pengolahan limbah industri kecap berupa lumpur yang 

mengandung amonia. Bau amonia dari lumpur tersebut cukup menganggu 

masyarakat sekitar. Salah satu cara untuk mengurangi amonia adalah adsorpsi. 

Adsorpsi pada penelitian ini menggunakan tongkol jagung sebagai adsorben. 

Tujuan dari penelitian ini adalah mengukur konsentrasi awal amonia yang 

terkandung dalam lumpur IPAL industri kecap, mempelajari pengaruh variasi 

dan pengaruh rasio berat lumpur dan adsorben tongkol jagung terhadap kinerja 

adsorpsi. Metode penelitian ini terdiri dari: pengujian kadar amonia dari lumpur 

IPAL industri kecap; preparasi tongkol jagung sebagai adsorben; aktivasi 

tongkol jagung sebagai adsorben dengan memvariasikan konsentrasi larutan 

HCl yaitu 3N, 4N, dan 5N sebagai aktivator; melakukan pengujian karbon aktif; 

melakukan proses adsorpsi dengan memvariasikan rasio berat adsorben 

terhadap berat lumpur yaitu 1:2 dan 1:3; melakukan uji adsorpsi menggunakan 

metode titrimetri yang terdiri dari dua tahap yaitu tahap destilasi dan tahap 

titrasi; dan menganalisis kinerja adsorpsi dari variasi yang ditentukan. 

Berdasarkan hasil pengujian, konsentrasi awal amonia sebesar 308 mg/kg; 

kinerja adsorpsi terbaik dihasilkan dari konsentrasi aktivator 5 N dan rasio 1 : 2 

dengan nilai efisiensi 54,54 % dan kapasitas 0,168 mg/g.  

Kata kunci: Adsorpsi, Amonia, Lumpur IPAL Industri Kecap, Tongkol Jagung. 
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THE UTILIZATION OF CORNCOB WASTE (Zea mays L.) AS 

ADSORBENT FOR REDUCTION AMMONIA ON SLUDGE FROM SOY 

SAUCE INDUSTRIAL WASTE TREATMENT 

Elmathania Haris 

 

ABSTRACT 

A by-product from soy sauce industrial waste treatment is sludge that contains 

ammonia. The smell of ammonia in soy sauce sludge has disrupted the people 

around. One way to reduce ammonia is adsorption. This research used corncobs as 

adsorbent. These research purposes are to know ammonia concentration from 

sludge soy sauce industrial waste treatment, learn the effect of variation from 

activator concentration, and ratio mass from adsorbent and mass from sludge. The 

method from this research arises to know the concentration of ammonia from sludge 

soy sauce industrial waste treatment, corncob preparation as adsorbent, corncob 

activation with the variation of HCl concentration as activator 3N, 4N, and 5N, 

activated carbon test, adsorption process, and adsorption test used titrimetric 

method with distillation and titration, and analyze the adsorption performance. 

Based on the result, ammonia concentration before adsorption is 308 mg/kg, the 

best adsorption performance result from activator concentration 5 N and ratio 1 : 2 

with adsorption efficiency 54,54 % and adsorption capacity 0,168 mg/g. 

Keywords: Adsorption, Ammonia, Corncob, Soy Sauce Sludge. 

 

 

 

 

 

 

 

 

 

 

 



Universitas Bakrie  

viii 
 

DAFTAR ISI 

HALAMAN PERNYATAAN ORISINALITAS ................................................ i 

HALAMAN PENGESAHAN ............................................................................ ii 

KATA PENGANTAR ....................................................................................... iii 

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI ......................... v 

ABSTRAK ......................................................................................................... vi 

ABSTRACT ..................................................................................................... vii 

DAFTAR ISI ................................................................................................... viii 

DAFTAR TABEL .............................................................................................. x 

DAFTAR GAMBAR ......................................................................................... xi 

DAFTAR LAMPIRAN .................................................................................... xii 

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

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

1.2 Rumusan Masalah .......................................................................................... 2 

1.3 Tujuan Penelitian ........................................................................................... 2 

1.4 Ruang Lingkup .............................................................................................. 3 

BAB II TINJAUAN PUSTAKA ........................................................................ 4 

2.1 Kecap ............................................................................................................. 4 

2.1.1 Tahap – Tahap Pembuatan Kecap .................................................... 4 

2.1.2 Sumber Amonia Pada Proses Pembuatan Kecap .............................. 6 

2.2 Limbah Industri Kecap ................................................................................... 7 

2.3 Amonia .......................................................................................................... 8 

2.4 Baku Tingkat Kebauan ................................................................................... 9 

2.5 Tongkol Jagung............................................................................................ 10 

2.6 Karbon Aktif ................................................................................................ 11 

2.7 Pemilihan Aktivator ..................................................................................... 13 

2.8 Adsorpsi....................................................................................................... 14 

2.8.1 Faktor – Faktor yang Mempengaruhi Adsorpsi .............................. 16 

2.9 Penelitian Terdahulu .................................................................................... 17 

BAB III METODOLOGI PENELITIAN ....................................................... 21 

3.1 Lokasi Penelitian .......................................................................................... 21 

3.2 Waktu Penelitian .......................................................................................... 21 

3.3 Metode Penelitian ........................................................................................ 21 

3.4 Alat dan Bahan............................................................................................. 21 

3.5 Alur Penelitian ............................................................................................. 22 

3.6 Preparasi Tongkol Jagung ............................................................................ 23 

3.7 Preparasi Karbon Aktif Dari Tongkol Jagung ............................................... 23 

3.8 Aktivasi Arang Tongkol Jagung ................................................................... 23 

3.9 Pengujian Karbon Aktif................................................................................ 24 

3.9.1 Uji Kadar Air (SNI 06-3730-1995) ................................................ 24 

3.9.2 Uji Kadar Abu (SNI 06-3730-1995) ............................................... 24 



Universitas Bakrie  

ix 
 

3.10 Proses Adsorpsi dan Uji Adsorpsi .............................................................. 24 

3.10.1 Destilasi ....................................................................................... 25 

3.10.2 Titrasi .......................................................................................... 25 

3.10.3 Perhitungan.................................................................................. 25 

3.11 Menganalisis Kinerja Adsorpsi Dari Variasi Yang Sudah  

Ditentukan ......................................................................................................... 25 

3.12 Matriks Variasi........................................................................................... 26 

BAB IV HASIL DAN PEMBAHASAN........................................................... 27 

4.1 Karakteristik Lumpur IPAL Industri Kecap .................................................. 27 

4.2 Kadar Air dan Kadar Abu Karbon Aktif ....................................................... 27 

4.3 Penentuan Waktu Kontak Optimum ............................................................. 29 

4.4 Uji Adsorpsi ................................................................................................. 30 

4.5 Pengaruh Konsentrasi Aktivator Terhadap Kinerja Adsorpsi ........................ 32 

4.6 Pengaruh Rasio Berat Lumpur dan Adsorben Tongkol Jagung  

Terhadap Kinerja Adsorpsi ................................................................................ 34 

BAB V KESIMPULAN DAN SARAN ............................................................ 36 

5.1 Kesimpulan .................................................................................................. 36 

5.2 Saran ............................................................................................................ 36 

DAFTAR PUSTAKA 

LAMPIRAN 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Universitas Bakrie  

x 
 

DAFTAR TABEL 

Tabel 2.1 Baku Tingkat Kebauan ...................................................................... 10 

Tabel 2.2 Syarat Mutu Karbon Aktif ................................................................. 12 

Tabel 2.3 Perbandingan Aktivasi Secara Fisika dan Secara Kimia ..................... 14 

Tabel 2.4 Adsorpsi Fisika dan Adorpsi Kimia ................................................... 15 

Tabel 2.5 Penelitian Terdahulu .......................................................................... 17 

Tabel 3.1 Matriks Variasi .................................................................................. 26 

Tabel 4.1 Kadar Air Lumpur IPAL Industri Kecap ............................................ 27 

Tabel 4.2 Kadar Air dan Kadar Abu Karbon Aktif Tongkol Jagung ................... 27 

Tabel 4.3 Hasil Uji Adsorpsi ............................................................................. 31 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Universitas Bakrie  

xi 
 

DAFTAR GAMBAR  

Gambar 2.1 Tahap Pembuatan Kecap ................................................................. 4 

Gambar 2.2 Reaksi Hidrolisis Protein ................................................................. 6 

Gambar 2.3 Instalasi Pengolahan Limbah Industri Kecap ................................... 8 

Gambar 3.1 Alur Penelitian .............................................................................. 22 

Gambar 4.1 Grafik Penentuan Waktu Kontak Optimum ................................... 29 

Gambar 4.2 Grafik Pengaruh Konsentrasi Aktivator Terhadap Efisiensi  

Adsorpsi ............................................................................................................ 32 

Gambar 4.3 Grafik Pengaruh Konsentrasi Aktivator Terhadap Kapasitas   

Adsorpsi ............................................................................................................ 32 

Gambar 4.4 Grafik Pengaruh Variasi Rasio Berat Adosrben dan Berat Lumpur 

Terhadap Efisiensi Adsorpsi .............................................................................. 34 

Gambar 4.5 Grafik Pengaruh Variasi Rasio Berat Adsorben dan Berat Lumpur  

Terhadap Kapasitas Adsorpsi ............................................................................. 34 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Universitas Bakrie  

xii 
 

DAFTAR LAMPIRAN 

LAMPIRAN 1. Kadar Air Lumpur IPAL Industri Kecap 

LAMPIRAN 2. Kadar Air Karbon Aktif 

LAMPIRAN 3. Kadar Abu Karbon Aktif 

LAMPIRAN 4. Perhitungan Efisiensi Adsorpsi 

LAMPIRAN 5. Perhitungan Kapasitas Adsorpsi 

LAMPIRAN 6. Pembuatan Larutan Untuk Destilasi 

LAMPIRAN 7. Dokumentasi 

 


