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ABSTRAK

Penelitian ini bertujuan untuk sintesis katalis Fe.O3 berpendukung SiO» dari
Lumpur Lapindo dan aplikasinya pada reaksi asilasi fenol. SiO- diekstraksi dengan
metode sol-gel dari Lumpur Lapindo yang telah dipreparasi secara acid leaching
dan thermal treatment. SiO; telah berhasil disintesis dan dikarakterisasi melalui
XRF yang kadar SiO; sebesar 80,312%, SEM-EDX dengan morfologi berbentuk
gumpalan yang ukuran partikel sebesar 0,296 ym, XRD dengan bentuk amorf pada
puncak difraksi lebar pada 26 = 26,5°, serta adsorpsi-desorpsi gas N> dengan luas
pemukaan spesifik (Szer), total volume pori, serta diameter pori SiO» berturut-turut
adalah 384,781 m%/g, 0,333 cm®/g, 3,864 nm. Porositas SiO» berbentuk bottle-neck.

SiO, dijadikan sebagai pendukung katalis Fe»O3; melalui metode
impregnasi basah dengan loading Fe 5 ; 10 ; 15% w/w. Karakterisasi XRD
menunjukkan bahwa difraktogram Fe,Os; dan SiO: tidak memiliki perubahan
struktur menandakan impregnasi berhasil dilakukan. Pengamatan morfologi
dengan SEM-EDX menunjukkan bahwa bentuk partikel hasil sintesis memiliki
struktur rhombohedral, sesuai dengan a-Fe;O3 JCPDS No.73-2234. Dari kedua
karakterisasi tersebut, unsur Fe semakin bertambah seiring dengan pertambahan
loading. Hal sebaliknya terjadi pada unsur Si yang semakin menurun. Karakterisasi
selanjutnya adalah adsorpsi-desorpsi gas N> untuk mengetahui luas permukaan dan
porositas, serta FTIR-piridin untuk sisi keasaman. Luas pemukaan spesifik (Szzr)
dan situs asam Lewis tertinggi adalah 15% Fe203/S10,. Uji katalisis dengan GC-
MS menujukkan bahwa katalis dengan 15% Fe>03/Si02 memberikan hasil produk
yang optimum dengan konversi fenol, yield produk p-HAP, dan selektivitas p-HAP
masing-masing sebesar 19,321%,, 17,926%, serta 92,779%. Dapat disimpulkan
bahwa sisi asam Lewis berpengaruh dalam reaksi asilasi fenol.

Kata kunci: lumpur lapindo, silika, besi oksida, impregnasi, asilasi fenol.
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ABSTRACT

This research aims to synthesize Fe2Os catalyst supported with SiO; from
Lapindo Mud and its application in the acylation reaction of phenol. SiO, was
extracted using the sol-gel method from the Lapindo Mud which had been prepared
by acid leaching and thermal treatment. SiO> had been successfully synthesized and
characterized by XRF with SiO content of 80.312%, SEM-EDX with a lump-
shaped morphology with a particle size of 0.296 ym, XRD with an amorphous form
at a wide diffraction peak at 2° = 26.5°, and adsorption-desorption N> gas with
specific surface area (Sger), total pore volume, and SiO; pore diameter are 384.781
m2/g, 0.333 cm®/g, 3.864 nm, respectively. SiO2 porosity is bottle-neck.

SiO2 was used as Fe;Os catalyst support through wet impregnation method
with Fe loading variation of 5; 10 ; 15% w/w. XRD characterization showed that
the Fe;O3 and SiO; diffractograms had no structural changes, indicating that the
impregnation was successful. Morphological observations with SEM-EDX showed
that the shape of the synthesized particles had a rhombohedral structure, in
accordance with a-Fe;O3 JCPDS No.73-2234. From those characterizations, the
element of Fe was increasing along with the increase in loading. Meanwhile, the
opposite happens for the Si element which is decreasing. The next characterization
is the adsorption-desorption of N> gas to determine the surface area and porosity,
and FTIR-pyridine for the acidity site. The highest specific surface area (Spzr) and
the Lewis acid site is 15% Fe203/S10;. The catalytic using GC-MS showed that the
catalyst with 15% Fe,03/SiO2 gave optimum product yields with phenol
conversion, p-HAP product yield, and p-HAP selectivity of 19.321%, 17.926%, and
92.779%, respectively. It can be concluded that the Lewis acid side and surface area
have an effect on the acylation reaction of phenol.

Keywords: lapindo mud, silica, iron oxide, impregnation, acylation of phenol.
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