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ABSTRAK

Penelitian ini bertujuan untuk mengekstraksi dan mengkarakterisasi SiO> dari
lumpur Lapindo terimpregnasi CuO sebagai katalis reaksi asilasi fenol. Katalis SiO»
terimpregnasi CuO dapat dinotasikan sebagai CuO/SiO;. Ekstraksi silika dari lumpur
Lapindo dilakukan dengan metode sol-gel. Hasil ekstraksi ditentukan komposisi unsurnya
dengan XRF, dikarakterisasi strukturnya dengan XRD dan morfologinya dengan SEM-
EDX, serta diukur luas permukaan dan porositasnya dengan adsorpsi-desorpsi gas Na.
Sintesis katalis CuO/SiO» dilakukan dengan metode impregnasi basah dengan variasi
loading Cu sebesar 5; 10; 15% b/b. Selanjutnya dikarakterisasi strukturnya menggunakan
XRD dan ditentukan keasamannya dengan FTIR-piridin. Uji katalisis dilakukan pada
reaksi asilasi fenol dan dianalisis menggunakan GC-MS.

Silika telah berhasil diekstraksi dari lumpur Lapindo dengan kemurnian sebesar
80,312%. Morfologi silika berbentuk aglomerasi dengan ukuran partikel sebesar 0,721 +
0,006 pm. Silika memiliki struktur amorf yang ditunjukkan oleh puncak yang melebar
pada 20 26,62°. Luas permukaan spesifik (Sger) sebesar 384,781 m?/g, diameter pori dan
volume pori sebesar 3,86 nm dan 0,372 cm?® /g. CuO telah berhasil diimpregnasi pada
permukaan SiO. yang ditunjukkan adanya puncak difraksi CuO 20 = 32,57°, 35,58°,
38,78°, 48,82° dan SiO; yang ditunjukkan dengan adanya puncak yang landai pada 20
26,62°. Katalis CuO, SiO2, CuO/SiO> memiliki sisi asam Lewis dan Brensted. Impregnasi
dapat meningkatkan nilai keasaman SiO,. Uji katalisis menunjukkan bahwa katalis
dengan /loading Cu 15% b/b memberikan aktivitas katalis yang optimum dengan konversi
fenol sebesar 99,636%, yield produk p-HAP dan fenil asetat masing-masing sebesar
30,095% dan 68,3% serta selektivitas terhadap produk p-HAP dan fenil asetat masing-
masing sebesar 69,414% dan 30,586%.

Kata kunci : Lapindo, silika, impregnasi, CuO/Si0,, asilasi
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ABSTRACT

This study aims to extract and characterize SiO» from CuO impregnated Lapindo
mud as a catalyst for phenol acylation reaction. CuO impregnated SiO; catalyst can be
denoted as CuO/Si0s. Silica extraction from Lapindo mud was carried out using the sol-
gel method. The extraction results were determined by elemental composition using XRF,
characterized by structure using XRD and morphology by SEM-EDX, surface area and
porosity were measured by adsorption of N> gas. The synthesis of CuO/SiO> catalyst was
carried out using the wet impregnation method with a Cu loading variation of 5; 10; 15%
w/w. Then, the structure was characterized using XRD and determined acidity by FTIR-
Pyridine. The catalysis test was carried out on the acylation reaction of phenol and
analyzed using GC-MS.

Silica has been successfully extracted from Lapindo mud with a purity of
80,312%. Silica morphology is the form of agglomeration with a particle size of 0,721 +
0,006 pum. Silica has an amorphous structure which is indicated peak that broad at 26
26,62°. Specific surface area (Sger) was 384,781 m?/g, pore diameter and pore volume
were 3,86 nm and 0,372 cm?/g. CuO has been successfully impregnated on the surface of
Si0; which is indicated by the presence of diffraction peaks of CuO 20 = 32,57°, 35,58°,
38,78°, 48,82° and Si0: indicated by the presence of a sloping peak 26 26,62°. CuO, SiO,
CuO/Si10; catalysts have Lewis and Brensted acid sites. Impregnation can increase the
acidity of SiO». The catalysis test showed that the catalyst with Cu loading 15% w/w gave
optimum catalyst acitivity with phenol conversion of 99,636%, yields of p-HAP and
phenyl acetate products of 30,095% and 68,3%, as well as selectivity to the product p-
HAP and phenyl acetate were 69.414% and 30,586%.

Key words : Lapindo, silica, impregnation, CuO/SiO, acylation
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