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ABSTRAK 

 Zeolit adalah mineral kristal alumina silika yang berisi ion-ion logam di 

dalam rongga-rongga yang saling berhubungan dengan atom-atom oksigen dan 

mempunyai kerangka tiga dimensi berbentuk tetrahedral [SiO4]
4-

 dan [AlO4]
5-

. 

Zeolit terbentuk dari komponen utama berupa silika dan alumunium, yang 

keberadaannya dapat ditemukan di alam bernama zeolit alam dan/atau dapat 

ditemukan secara rekayasa bernama zeolit sintesis. Komponen utama pembentuk 

zeolit tersebut dapat didapatkan dari hasil pemanfaatan ulang limbah di 

lingkungan sekitar, terkhusus limbah daun nipah dan alumunium kaleng bekas. 

Penelitian ini dilakukan untuk mengetahui komposisi rasio molar Si/Al yang 

terbaik untuk dapat diaplikasikan sebagai adsorben limbah cair sisa analisis COD 

terhadap penurunan kadar logam berat khrom total (Cr), khrom heksavalen (Cr
6+

), 

TDS, COD, dan perubahan nilai pH, suhu. Kandungan silika pada limbah daun 

nipah sebesar 26,28 % dan kandungan alumunium pada kaleng bekas sebesar 

53,09 %. Zeolit sintesis berbahan dasar limbah daun nipah dan alumunium kaleng 

bekas dibuat dengan 2 (dua) rasio molar Si/Al yaitu 1,7 dan 1,9 yang diproses 

dengan metode hidrotermal pada suhu 150
o
C selama 8 jam. Hasil karakterisasi 

menggunakan SEM-EDX menghasilkan rasio Si/Al terbaik pada ZSR 1,9 

dibandingkan ZSR 1,7. Adapun hasil karakterisasi menggunakan FTIR 

menghasilkan munculnya cincin ganda yang merupakan ciri khas zeolit pada 

bilangan gelombang 500 – 650 cm
-1

 serta adanya sidik jari zeolit pada bilangan 

gelombang 700 – 1100 cm
-1

. Efisiensi zeolit sintesis yang terbaik dalam 

penurunan kadar Cr sebesar 17,74 %, Cr
6+

 sebesar 7,37 %, TDS sebesar 99,2 %, 

COD sebesar 9,375 %, meningkatkan nilai pH 5,1 dan suhu 31
o
C. Maka, dapat 

disimpulkan bahwa zeolit sintesis berbahan baku limbah daun nipah dan 

alumunium kaleng bekas dapat menurunkan kadar Cr, Cr
6+

, TDS, COD, serta 

perubahan pH dan suhu di dalam limbah cair sisa analisis COD.  

 

Kata kunci : alumunium; karakterisasi; limbah cair sisa analisis COD; 

silika; zeolit sintesis.   
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ABSTRACT 

  Zeolite is a crystalline mineral of silica alumina that contains metal ions 

in cavities interconnected with oxygen atoms and has a tetrahedral three 

dimensional skeleton of [SiO4]
4-

 and [AlO4]
5
. Zeolite is formed from the main 

components in the form of silica and alumunium, the presence of which can be 

found in nature called natural zeolite and/or can be found by engineering called 

synthetic zeolite. The main components forming zeolite can be obtained from the 

reuse of waste in the surrounding environment, especially nipah leaf waste and 

used alumunium cans. This study was conducted to determine the composition of 

the best Si/Al molar ratio to be applied as an adsorbent for liquid waste residual 

COD analysis to reduce heavy metal levels of total chrome (Cr), hexavalent 

chromium (Cr
6+

), TDS, COD, and changes in pH values, temperature. The silica 

content in nipah leaf waste is 26,28 % and the alumunium content in used cans is 

53,09 %. Synthetic zeolite made from nipah leaf waste and used alumunium cans 

is made with 2 (two) Si/Al molar ratio of 1,7 and 1,9 which are processed by 

hydrothermal method at a temperature of 150
o
C for 8 (delapan) hours. The 

characterization results using SEM-EDX resulted in the best Si/Al ratio at ZSR 

1,9 compared to ZSR 1,7. The results of characterization using FTIR produce a 

double ring which is characteristic of zeolite at wavenumber 500 – 650 cm
-1

 and 

the presence of zeolite finger prints at wavenumbers 700 – 1100 cm
-1

. The best 

synthetic zeolite efficiency in reducing Cr levels by 17,74 %, Cr
6+

 by 7,37 %, TDS 

by 99,2 %, COD by 9,375 %, increasing pH value by 5,1 and temperature 31
o
C. 

Thus it can be concluded that synthetic zeolite made from nipah leaf waste and 

used alumunium cans can reduce levels of Cr, Cr
6+

, TDS, COD, as well as 

changes in pH and temperature in COD analysis of liquid waste residues.  

 

Keywords: aluminum; characterization; liquid waste residual COD analysis; 

silica; zeolite synthesis. 

 

 

 

 

 

 

 

 


