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ABSTRAK

Ginjal berfungsi untuk proses penyaringan zat yang tidak diperlukan oleh
tubuh. Gagal ginjal adalah penurunan fungsi ginjal. Penelitian ini bertujuan untuk
mengetahui kemampuan adsorpsi zeolit-A terhadap kreatinin pada aplikasi
hemoperfusi beserta pengaruh sifat biokompabilitasnya. Jenis =zeolit yang
digunakan yaitu zeolit-A komersil dan zeolit-A yang disintesis menggunakan
metode hidrotermal berbahan dasar natrium aluminat, natrium hidroksida, ludox,
dan air. Hasil sintesis dikarakterisasi Fourier Transforrm Infra — Red (FTIR)
menunjukkan adanya vibrasi ulur Si-O-Si atau Al-O-Al sebagai ciri zeolit. Analisis
X-Ray Diffraction (XRD) menunjukkan zeolit-A memiliki struktur amorf.
Karakterisasi dengan Field Emission Scanning Electron Microscopy (FE-SEM)
menunjukkan zeolit-A berbentuk menyerupai tetrahedral ukuran 446 nm.
Kemampuan adsorpsi menggunakan metode Jaffe menghasilkan adsorpsi zeolit-A
sebanyak 50 mg pada 30 ppm larutan kreatinin menunjukkan penyerapan optimum
pada waktu kontak 30 menit. Analisis kapasitas adsorpsi untuk zeolit-A sintesis
sebesar 7,7635 mg/g sedangkan zeolit-A komersil sebesar 7,6351 mg/g. Sementara
untuk efisiensi adsorpsi zeolit-A sintesis sebesar 28,1216% dan zeolit-A komersil
sebesar 27,6487%. Hasil kajian isotherm adsorpsi menunjukkan model isoterm
Freundlich dengan tingkat energi situs aktif bersifat hetergoen model multilayer
serta kinetika adsorpsi menunjukkan model pseudo orde dua. Sifat
biokompatibilititas menunjukkan bahwa zeolit-A tidak mengakibatkan hemolisis
pada sel darah merah dan tidak berdampak pada penggumpalan darah melalui uji
APTT dan PT.

Kata kunci: Gagal ginjal, hemodialisis, kreatinin, adsorpsi, zeolit-A
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Muntacho, Alfiendya R. P., 2022, “Creatinine Adsorption Using Zeolite-A in
Hemoperfusion Applications”, The script is under guidance of Yanuardi
Raharjo, S.Si., M.Sc., Ph.D. and Fatiha Khairunnisa, S.Si., M.Si. Bachelor
Program in Chemistry, Department of Chemistry, Faculty of Science and
Technology, Airlangga University, Surabaya.

ABSTRACT

The function of kidneys are for filtering substances that are not needed by
the body. Kidney failure is the degradation of kidney function. The aim of this
research is to determine the adsorption ability of Zeolite-A on creatinine and the
effect of its biocompatibility properties. The types of zeolite used were commercial
zeolite-A and zeolite-A which were synthesized using the hydrothermal method
based with compositions of sodium aluminate, sodium hydroxide, ludox, and water.
The synthesis was characterized by Fourier Transform Infra-Red (FTIR) and the
result showed there was a presence of stretching vibrations of Si-O-Si or Al-O-Al
as the characteristic of zeolite. X-Ray Diffraction (XRD) analysis result showed that
zeolite-a has an amorphous structure. Characterization with Field Emission
Scanning Electron Microscopy (FE-SEM) showed that zeolite-a has a tetrahedral
structure with a size of 446 nm. The adsorption ability using Jaffe method resulted
in the adsorption of 50 mg of zeolite-A at 30 ppm creatinine showed the optimum
absorption at a contact time of 30 minutes. Analysis of adsorption capacity for
synthetic zeolite-A was 7.7635 mg/g while commercial zeolite-A was 7.6351 mg/g.
Meanwhile, the efficiency of adsorption synthetic zeolite-A was 28.1216% and
commercial zeolite-A was 27.6487%. The results of adsorption isotherms showed
that the Freundlich isotherm model with the active site energy level was
heterogeneous in the multilayer model and the adsorption kinetics showed a
pseudo-second order model. Biocompatibility assay result showed that zeolite-a did
not cause hemolysis in red blood cells and had no impact on blood clotting through
APTT and PT tests.

Keywords: Kidney failure, hemodialysis, creatinine, adsorption, zeolit-A
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