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ABSTRAK

PENGARUH JUMLAH KARBON TERHADAP KINERJA DAN
PENGAMBILAN ULANG KATALIS Ru-Sn/C@y-Al203 UNTUK REAKSI
HIDROGENOLISIS FURFURIL ALKOHOL MENJADI 1,5-
PENTANADIOL (Oleh: Adhinda Irianti; Pembimbing; Prof. Rodiansono,
S.Si., M.Si., PhD; 2024; 30 halaman)

Modifikasi pengemban y-Al.Os dengan doping karbon (C) untuk pengemban
katalis dua logam rutenium-timah (Ru-Sn/(x)C@y-Al20s; x = jumlah doping
karbon, 8, 11, 15 %b/b) dan evaluasi kinerja serta pengambilan/reaksi ulang pada
reaksi hidrogenolisis furfuril alkohol (FFalc) telah dilakukan secara sistematis.
Pengemban C@y-Al.O3 telah dibuat secara impregnasi dari larutan glukosa pada
matriks y-Al,Oz pada suhu kamar dan dilanjutkan dengan pirolisis pada suhu 500
°C, aliran gas N2 (100 mL/menit) selama 2 jam. Katalis Ru-Sn/(x)C@y-Al203
dibuat dengan metode kopresipitasi-hidrotermal pada suhu 150 °C selama 24 jam,
disaring, dicuci dengan akuades, dan dikeringkan pada suhu kamar dengan vakum.
Untuk keperluan reaksi katalitik dan karakterisasi (ATR-IR, XRD, adsorpsi-
desorpsi N2 (distribusi dan ukuran pori (d), luas permukaan spesifik (Sger)), dan
analisis SEM, sampel Ru-Sn/(x)C@y-Al2O3 diaktivasi dengan gas Hz pada suhu
400 °C selama 2 jam. Katalis Ru-Sn/(8%)C@y-Al>Os menghasilkan produk 1,5-
PeD tertinggi (77%), (4,5-dihirofuran-2-il)-metanol (4,5-DHFM; 10%), dan produk
lainnya (13%) dari 100% konversi FFalc pada suhu 140 °C, H> 1 MPa, selama 3
jam. Katalis ini dapat diambil hingga 100% tanpa terjadi perubahan yang signifikan
pada Sger, distribusi dan ukuran pori (d). Hasil reaksi pengulangan menunjukkan
terjadi penurunan jumlah produk 1,5-PeD (32%) dan peningkatan 4,5-DHFM
(47%) setelah reaksi kedua.

Kata kunci: Katalis dua logam rutenium-timah, doping karbon, y-Al,Os, furfuril

alkohol, 1,5-pentanadiol.



ABSTRACT

EFFECT OF CARBON ON CATALYTIC PERFORMANCE AND
RECYCLABILITY OF Ru-Sn/C@y-Al,Os CATALYST FOR THE
HYDROGENOLYSIS OF FURFURIL ALCOHOL TO 1,5-PENTANEDIOL
(By: Adhinda Irianti; Supervisor; Prof. Rodiansono, S.Si., M.Si., Ph.D; 2024;
30 pages).

The modification of y-Al>Os support with carbon for support of bimetallic
ruthenium-tin (Ru-Sn/(x)C@y-Al203; x = the amount of C-doping, 8, 11, 15 wt%)
and evaluation of their catalytic performances and recyclability/reusability in the
hydrogenolysis of furfuryl alcohol (FFalc) have been conducted systematically. The
C@y-Al203 supports were prepared by impregnation of glucose solution on g-
Al203 matrixes at room temperature, and followed by pyrolisis 500 °C under N2
for 2 hours. The Ru-Sn/(x)C@y-Al.O3 catalysts were prepared by coprecipitation-
hydrothermal method at 150 °C for 24 h, filtrated, washed with aquadest, and dried
at room temperature under vacuum. Prior to the -catalytic reaction and
characterization (ATR-IR, XRD, N2 adsorption-desorption (pore sizes and
distribution (d), spesific surface area BET (Sger)), and SEM analysis, the Ru-
Sn/(X)C@y-Al.03 samples were reduced with Hz at 400 °C for 2 h. The Ru-
Sn/(8%)C@ y-Al,O3 catalyst produced the highest 1,5-PeD (72%), (4,5-
dihydrofuran-2-yl)-methanol (4,5-DHFM; 10%), and others (13%) at 100%
conversion of FFalc 140 °C, H, 1 MPa, for 3 h. This catalyst can be recovered
(100%) without any significant change in Sget, pore sizes and distribution (d). The
reusability test of this catalyst showed that the yield of 1,5-PeD (32%) decreased
while 4,5-DHFM (47%) increased oppositely after the second reaction run.

Keywords: Bimetallic ruthenium-tin, carbon doping, y-Al.Oz, furfuryl alcohol,

1,5-pentanediol.
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