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Salsabila, Fara, 2022, Aplikasi Zeolit Y pada Sistem Hemoperfusi Terhadap
Racun Uremik Indoksil Sulfat, skripsi ini dibawah bimbingan Yanuardi
Raharjo, S.Si., M.Sc., Ph.D. dan Dr. Handoko Darmokoesoemo, Drs., DEA.,
Departemen Kimia, Fakultas Sains dan Teknologi, Universitas Airlangga,
Surabaya.

ABSTRAK

Penelitian ini mempelajari kemampuan adsorpsi zeolit Y terhadap racun
uremik indoksil sulfat (IS) dalam penerapan sistem hemoperfusi pada hemodialisis
beserta sifat biokompatibilitasnya. Jenis zeolit yang digunakan yaitu zeolit Y
komersil dan zeolit Y yang disintesis secara hidrotermal dengan komposisi molar 4
Na2O : 1ALO; : 10 SiO7 : 180 H2O. Adsorpsi zeolit Y dengan 50 ppm larutan
indoksil sulfat menunjukkan penyerapan optimum pada waktu kontak 30 menit dan
kecepatan pengadukan 100 rpm. Pada parameter optimum ini, kapasitas adsorpsi
zeolit Y komersil sebesar 7,06 mg/g dengan efisiensi adsorpsi sebesar 56,68% dan
kapasitas adsorpsi zeolit Y sintesis sebesar 7,21 mg/g dengan efisiensi adsorpsi
59,93%. Hasil kajian isoterm adsorpsi menunjukkan model isoterm Freundlich
dengan tingkat energi situs aktif yang bersifat heterogen dengan jenis multilayer.
Sementara itu, hasil kajian kinetika adsorpsi menunjukkan model pseudo orde dua.
Biokompatibilitas dipelajari dari adsorpsi protein, waktu koagulasi darah, dan uji
antibakteri. Hasil penelitian menunjukkan kedua jenis zeolit Y tidak mampu
mengadsorp protein jenis bovine serum albumin (BSA). Hasil perpanjangan waktu
koagulasi darah pada zeolit Y hasil sintesis masih dalam batas normal (20-45 detik).
Hasil penelitian antibakteri pada gram positif dan negatif menunjukkan bahwa
zeolit Y hasil sintesis mampu membentuk zona hambat pada bakteri gram negatif.

Kata kunci: indoksil sulfat, zeolit Y, kapasitas adsorpsi, biokompatibilitas,
hemoperfusi.
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Salsabila, Fara, 2022, Application of Zeolite Y in the Hemoperfusion System
Against Uremic Toxins of Indoxyl Sulfate, this final project is under guidance
of Yanuardi Raharjo, S.Si., M.Sc., Ph.D. dan Dr. Handoko Darmokoesoemo,
Drs., DEA., Department of Chemistry, Faculty of Science and Technology,
Universitas Airlangga, Surabaya.

ABSTRACT

This study examined the adsorption ability of zeolite Y against uremic
toxins of indoxyl sulfate (IS) in the application of the hemoperfusion system in
hemodialysis and its biocompatibility properties. The types of zeolite used are
commercial zeolite Y and hydrothermally synthesized zeolite Y with a molar
composition of 4 Na,O: 1AL,03: 10 SiO2: 180 H2O. Adsorption of zeolite Y with
50 ppm of indoxyl sulfate solution showed optimum absorption at a contact time of
30 minutes and a stirring speed of 100 rpm. At this optimum parameter, the
commercial zeolite Y adsorption capacity was 7.06 mg/g with adsorption efficiency
of 56.68% and the synthetic zeolite Y adsorption capacity was 7.21 mg/g with
adsorption efficiency of 59.93%. The adsorption isotherm study showed a
Freundlich isotherm model with an energy level of active sites heterogeneous with
a multilayer type. Meanwhile, the study of adsorption kinetics showed a pseudo-
second-order model. Biocompatibility was studied from protein adsorption, blood
coagulation time, and antibacterial assays. The results showed that both types of
zeolite Y could not adsorb bovine serum albumin (BSA) type proteins. The result
of prolongation of blood coagulation time in the zeolite Y synthesis was still within
normal limits (20-45 seconds). The antibacterial studies on gram-positive and
negative showed that zeolite Y synthesis could form inhibition zones in gram-
negative bacteria.

Keywords: indoxyl sulfate, zeolite Y, adsorption capacity, biocompatibility,
hemoperfusion
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