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INTISARI 

  Aktivitas industri yang semakin berkembang menyebabkan efek 

samping berupa pencemaran lingkungan. Salah satu penyebab terjadinya 

pencemaran lingkungan adalah kandungan zat warna Malachite Green 

(MG) di dalam air limbah. Jika dikonsumsi, air dengan kadar MG yang 

tinggi dapat menyebabkan masalah kesehatan, seperti gangguan sistem 

kekebalan tubuh, pemicu kanker, dan kerusakan DNA, sehingga perlu 

dilakukan penurunan kadar MG sebelum dibuang ke lingkungan. Adsorpsi 

merupakan salah satu metode untuk menurunkan kadar MG. Salah satu 

bahan baku pembuatan adsorbent adalah  kulit kayu bakau, karena 

mengandung crude tannin yang cukup tinggi, yaitu sebesar 20-30%, dengan 

mengubahnya terlebih dahulu menjadi Tannin Based Adsorbent (TBA). 

Penelitian ini bertujuan mempelajari adsorpsi limbah MG menggunakan 

TBA dari kulit kayu bakau. 

  Dalam penelitian ini, tanin yang digunakan sebagai adsorbent 

diperoleh dengan cara ekstraksi menggunakan metode Microwave Assisted 

Extraction (MAE), selanjutnya dimodifikasi menjadi TBA melalui proses 

polimerisasi menggunakan formaldehida. Setelah itu dilakukan proses 

adsorpsi dengan memvariasikan rasio massa adsorbent:volume limbah, suhu 

dan waktu adsorpsi. Analisa kadar MG dilakukan dengan menggunakan 

Spectrophotometer UV-VIS. Selain itu, dilakukan percobaan dengan 

menvariasikan massa adsorben untuk menentukan persamaan isoterm 

adsorpsinya. 

Hasil penelitian menunjukkan bahwa persen removal MG tertinggi 

dicapai pada rasio massa adsorbent:volume MG 1:100 gram/mL, suhu 

adsorpsi 60ºC, dan waktu adsorpsi 120 menit. Persamaan kinetika adsorpsi 

MG menggunakan TBA dari kulit kayu bakau mengikuti persamaan linier 

orde 2 semu: qt = 
        

          
 dan persamaan non-linier orde 2 semu: 

 

  
 = 

         + 1,3076, sedangkan isotherm adsorpsinya mengikuti persamaan 

Langmuir:          
         

             
. 
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ABSTRACT 

 

  Industrial activities are potentially causing environmental pollution 

as side effect. One of the causes of environmental pollution is the content of 

Malachite Green (MG) containing in wastewater. If consumed, water which 

having high MG levels can cause health problems, such as immune system 

disorders, cancer triggers, and DNA damage, so MG levels need to be 

reduced before being discharged into the environment. Adsorption is a 

method to reduce MG level. One of the raw materials which can be used as 

raw material to make adsorbent is mangrove bark, because it contains crude 

tannin which is quite high (20-30%), by converting it into Tannin Based 

Adsorbent (TBA) prior to adsorption. This study was aimed to study the 

adsorption of MG waste using TBA from mangrove bark. 

  In this research tannin used as an adsorbent was obtained by 

extraction using the Microwave Assisted Extraction (MAE) method, then 

modified into TBA through a polymerization process using formaldehyde. 

After that, the adsorption process is carried out by varying the ratio of 

adsorbent mass: waste volume, adsorption temperature and adsorption time. 

Analysis of MG level was held using UV-VIS Spectrophotometer. To 

determine the isotherm adsorption equation, an experiment was carried out 

by varying the mass of the adsorbent. 

The results showed that the highest percent MG removal was 

achieved at the adsorbent mass ratio: the volume of MG 1:100 gram/mL, the 

adsorption temperature  60°C, and the adsorption time 120 minutes. The 

kinetics equation of MG adsorption using TBA from mangrove bark follows 

a pseudo 2-order linear equation: qt = 
        

          
  and pseudo 2-order non-

linear equation: 
 

  
 =          + 1.3076, while the isotherm adsorption 

follows the Langmuir equation:          
         

             
. 
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