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ABSTRAK 

 

Proses pembersihan racun uremik melalui sistem pengobatan 

hemodialisis pada penderita gagal ginjal terus dipelajari. Pada peneltitian ini 

pembersihan indoksil sulfat (IS) yang merupakan kategori racun yang terikat pada 

protein darah (PBUT) dipelajari dengan zeolit Y sebagai adsorben. Zeolit Y 

disintesis dengan perbandingan mol 10SiO2:Al2O3:4Na2O:180H2O. Modifikasi 

menggunakan teknik imprinting dan IS sebagai template untuk menghasilkan IZ-

IS. Keberhasilan zeolit Y tercetak IS dibuktikan melalui pembanding hasil 

karakteriasi FT-IR dan Surface Area Analyzer  (SAA) dibandingkan dengan zeolit 

sintesis (ZS) dan zeolit komersil (ZC). Spektrum FT-IR untuk IZ-IS dan ZS 

memiliki pola yang sama, menandakan IS berhasil diekstraksi. Ukuran pori rata-

rata IZ-IS 1,21 nm lebih kecil dibandingkan ZS yakni 1.35 nm pada analisis BET. 

IZ-IS terbukti menunjukkan waktu kontak yang lebih pendek saat adsorpsi, 

memiliki kapasitas adsorpsi yang lebih tinggi dan 1,23 kali lebih selektif 

dibandingkan zeolit sintesis. Persentase efisiensi adsorpsi IS pada IZ-IS paling 

tinggi yakni 59,16% sedangkan ZS 54,73% dan 54,45% untuk ZC. Selain itu, uji 

biokompatibilitas IZ-IS dan ZS yang meiliputi uji adsorpsi protein, uji koagulasi 

darah (APTT & PT), dan uji hemolisis menunjukkan hasil yang lebih bagus. 

Adsorben IZ-IS digabungkan dengan polietersulfon (PES) dan 

poli(vinilpirolidone) (PVP) untuk menghasilkan membran hollow fiber dengan 

metode mixed matrix membrane (HF-MMM). Efisiensi adsorpsi IS oleh IZ-IS 

dalam bentuk serbuk (31,85%) lebih besar daripada dalam bentuk membran HF-

MMM/IZ-IS (16,78%). 

  

Kata Kunci: Hemodialisis, Indoksil sulfat, Zeolit Y, Adsorpsi, Membran hollow 

fiber  
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ABSTRACT 

 

The clearance process of uremic toxins through hemodialysis treatment 

systems in patients with kidney failure continues to be studied. In this study the 

clearance of indoxyl sulfate (IS) which is a category of toxins bound to blood 

proteins (PBUT) was studied with zeolite Y as adsorbent. Zeolite Y was 

synthesized with a mole ratio of 10SiO2:Al2O3:4Na2O:180H2O. The modification 

uses imprinting technique and IS as a template to generate IZ-IS. The success of 

the IS printed zeolite Y was proven by comparing the results of the FT-IR and 

Surface Area Analyzer  (SAA) characterizations compared to synthetic zeolite 

(ZS) and commercial zeolite (ZC). The FT-IR spectra for IZ-IS and ZS have the 

same pattern, indicating that IS has been extracted successfully. The average pore 

size of IZ-IS is 1.21 nm smaller than ZS which is 1.35 nm in BET analysis. IZ-IS 

was shown to show a shorter contact time during adsorption, has a higher 

adsorption capacity and is 1.23 times more selective than synthetic zeolite. The 

highest percentage of IS adsorption efficiency in IZ-IS was 59.16% while ZS was 

54.73% and 54.45% for ZC. In addition, the IZ-IS and ZS biocompatibility tests 

which include protein adsorption test, blood coagulation test (APTT & PT), and 

hemolysis test showed better results. IZ-IS adsorbent was combined with 

polyethersulfone (PES) and poly(vinylpyrrolidone) (PVP) to produce hollow fiber 

membranes using the mixed matrix membrane (HF-MMM) method. The 

efficiency of IS adsorption by IZ-IS in powder form (31.85%) was greater than in 

the form of HF-MMM/IZ-IS membrane (16.78%). 

 

Keywords: Hemodialysis, Indoxyl sulfate, Zeolite Y, Adsorption, Hollow fiber 

membrane 
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