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Abstract
Sodalite (SOD) is a microporous zeolite with pore size about 2.8 Å which limits its role as catalyst for the reaction involving bulky molecules. To overcome this disadvantage, mesotemplate can be added to create mesoporosity in the synthesis of SOD. A series of SOD samples was synthesized using dual templates approach by mixing tetrapropylammonium hydroxide (TPAOH) with different quaternary ammonium cations. The samples were characterized using X-ray Diffraction (XRD), Fourier Transformation Infrared (FTIR) and N2 adsorption analysis. From N2 adsorption analysis, only SOD sample prepared by mixing TPAOH with organosilane (SOD-TO) showed the characteristic of mesoporosity with a narrow pore size distribution peak centered at ca. 66 Å. The basicity properties of all SOD samples were evaluated by Hammett indicators test and back titration method. While, the basicity property of SOD-TO was compared with the microporous SOD (Na-SOD) using TPD-CO2 analysis. All SOD samples were tested in the Knoevenagel condensation reaction of benzaldehyde and diethyl malonate, giving diethyl-2-benzylidenemalonate as the main product. The results showed that SOD-TO catalyst which possessing the highest amount of basicity and the highest surface area with mesoporosity character gave the highest percentages of conversion and yield of Knoevenagel reaction.

Keywords:  	sodalite, basic catalyst, dual templates approach, mesoporous sodalite, Knoevenagel condensation reaction

Abstrak
Sodalit (SOD) ialah zeolit mikroliang dengan liang bersaiz sekitar 2.8 Å yang menghadkan peranannya sebagai mangkin untuk tindak balas yang melibatkan molekul – molekul yang besar. Untuk mengatasi kekangan ini, mesotemplat boleh ditambahkan dalam sintesis SOD bagi mengwujudkan mesoliang dalam SOD. Satu siri SOD telah disintesis menggunakan pendekatan dwi templat dengan campuran tetrapropilamonium hidroksida (TPA) dengan pelbagai kation amonium kuaterner. Semua sampel telah dicirikan menggunakan pembelauan sinar-X (XRD), Inframerah Tranformasi Fourier (FTIR) dan analisis penjerapan N2. Daripada analisis penjerapan N2, sampel SOD yang disintesis hasil campuran TPA dengan organosilana (SOD-TO) sahaja yang menunjukkan ciri-ciri mesoliang dengan puncak penyebaran sempit saiz liang berpusat di ca. 66 Å. Ciri-ciri kebesan untuk semua sampel SOD telah dinilai menggunakan ujian petunjuk Hammett dan kaedah titratan berbalik. Manakala, ciri-ciri kebesan SOD-TO telah dibandingkan dengan SOD mikroliang (Na-SOD) menggunakan analisis TPD-CO2. Semua sampel SOD telah diuji dalam tindak balas kondensasi Knoevenagel antara benzaldehid dan dietil malonat yang menghasilkan dietil-2-benzilidenemalonat sebagai hasil utama. Keputusan menunjukkan mangkin SOD-TO yang mempunyai jumlah kebesan dan luas permukaan yang paling tinggi dengan kehadiran ciri mesoliang dalam strukturnya memberikan peratusan penukaran dan hasil yang paling tinggi bagi tindak balas Knoevenagel. 

Kata kunci:  	sodalit, mangkin bes, pendekatan dwi templat, sodalit mesoliang dan tindak balas kondensasi Knoevenagel
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dengan pelbagai kation amonium kuaterner. Semua sampel telah dicirikan menggunakan pembelauan sinar


-


X 


(XRD), Inframerah Tranformasi Fourier (FTIR)


 


dan analisis penjerapan N


2


. Daripada analisis penjerapan N


2


, 


sampel SOD yang disintesis hasil campuran TPA dengan organosilana (SOD


-


TO) sahaja yang menunjukkan ciri


-


ciri mesoliang dengan puncak penyebaran sempit saiz liang berpusat di 


ca.


 


66 Å. Ciri


-


ciri 


kebesan untuk semua 


sampel SOD telah dinilai menggunakan ujian petunjuk Hammett dan kaedah titratan berbalik. Manakala, ciri


-


ciri 




Malaysian Journal of Analytical Sciences Vol 21 No 4 (2017): 860   -   870         SYNTHESIS OF MESOPOROUS SODALITE BY MIXED QUATERNARY  AMMONIUM C ATION TEMPLATES FOR KNOEVENAGEL  CONDENSATION REACTION     (Sintesis Sodalit Mesoliang d engan Campuran Templat - Templat Kation Amonium  Kuaterner untuk Tindak Balas Kondensasi Knoevenagel)     Mohamad Faiz Othman, Shima Shirani Lapari, Zainab Ramli * ,  Sugeng Triwahyono     Department of Chemistry, Faculty of Science,    Universiti Teknologi Malaysia, 81310 UTM Johor Bahru,  Johor,  Malaysia     *Corresponding author:     zainabr@utm.my       Received:  20 September 2016 ; Accepted:  16 May 2017       Abstract   Sodalite (SOD) is a microporous zeolite with pore size about 2.8 Å which limits its role as catalyst for the reaction  involving bulky molecules. To overcome this disadvantage, mesotemplate can be added to create mesoporosity in  the synthesis of SOD.  A seri es of SOD samples was synthesized using dual templates approach by mixing  tetrapropylammonium hydroxide  ( TPAOH) with different quaternary ammonium cations. The samples were  characterized using X - ray Diffraction (XRD), Fourier Transformation Infrared (FTIR)   and N 2   adsorption analysis.  From N 2   adsorption analysis, only SOD sample prepared by mixing TPAOH with organosilane (SOD - TO) showed  the characteristic of mesoporosity with a narrow pore size distribution peak centered at  ca.   66 Å. The basicity  properties  of all SOD samples were evaluated by Hammett indicators test and back titration method. While, the  basicity property of SOD - TO was compared with the microporous SOD (Na - SOD) using TPD - CO 2   analysis. All  SOD samples were tested in the Knoevenagel condensatio n reaction of benzaldehyde and diethyl malonate, giving  diethyl - 2 - benzylidenemalonate as the main product.  The results showed that SOD - TO catalyst which possessing the  highest amount of basicity and the highest surface area with mesoporosity character gave   the highest percentages of  conversion and yield of Knoevenagel reaction.     Keywords:       sodalite, basic catalyst, dual templates approach, mesoporous sodalite, Knoevenagel condensation  reaction     Abstrak   Sodalit (SOD) ialah zeolit mikroliang dengan liang  bersaiz sekitar 2.8 Å yang menghadkan peranannya sebagai  mangkin untuk tindak balas yang melibatkan molekul  –   molekul yang besar. Untuk mengatasi kekangan ini,  mesotemplat boleh ditambahkan dalam sintesis SOD bagi mengwujudkan mesoliang dalam SOD. Satu sir i SOD  telah disintesis menggunakan pendekatan dwi templat dengan campuran tetrapropilamonium hidroksida (TPA)  dengan pelbagai kation amonium kuaterner. Semua sampel telah dicirikan menggunakan pembelauan sinar - X  (XRD), Inframerah Tranformasi Fourier (FTIR)   dan analisis penjerapan N 2 . Daripada analisis penjerapan N 2 ,  sampel SOD yang disintesis hasil campuran TPA dengan organosilana (SOD - TO) sahaja yang menunjukkan ciri - ciri mesoliang dengan puncak penyebaran sempit saiz liang berpusat di  ca.   66 Å. Ciri - ciri  kebesan untuk semua  sampel SOD telah dinilai menggunakan ujian petunjuk Hammett dan kaedah titratan berbalik. Manakala, ciri - ciri 

