
Malaysian Journal of Analytical Sciences, Vol 24 No 3 (2020): 320 - 329



Koh et al:  	ROLE OF VANADIA AND TITANIA PHASES IN THE REMOVAL OF METHYLENE BLUE BY ADSORPTION AND PHOTOCATALYTIC DEGRADATION


1068		

Malaysian Journal of Analytical Sciences Vol 25 No 5 (2021): 832 - 847




ANALYTICAL COMPARATIVE STUDIES OF ADSORPTION EFFICIENCY OF MCM-41 AND SBA-15 ON REMOVAL OF ANIONIC-AZO AND CATIONIC DYES FROM AQUEOUS SAMPLE

(Kajian Perbandingan Analisis Keberkesanan Penjerapan MCM-41 dan SBA-15 untuk Penyingkiran Pewarna Anionik-Azo dan Kationik Dari Sampel Akueus)

Nur Zabirah Zabi1, Wan Nazihah Wan Ibrahim1*, Nur Husna Zainal Abidin1, Siti Syairah Mat Salleh1, 
Farah Amira Shahrul Effendi1, Isna Fazliana Mohamed Idrus1, Hamizah Md Rasid1, Nursyamsyila Mat Hadzir1, 
Nor Suhaila Mohamad Hanapi1, Mazhani Muhammad2

1 School of Chemistry and Environment, Faculty of Applied Sciences,
Universiti Teknologi MARA, 40450 Shah Alam, Selangor, Malaysia
[bookmark: _Hlk65673782]2Centre of Foundation Studies (CFS), 
Universiti Teknologi MARA, 438000 Dengkil Campus, Selangor, Malaysia

*Corresponding author:  wannazihah@uitm.edu.my


Received:  29 June 2021; Accepted: 15 August 2021; Published:  xx October 2021


Abstract
[bookmark: _Hlk65673596]Mobil Composition of Matter No. 41 (MCM-41) and Santa Barbara Amorphous (SBA-15), a type of mesoporous adsorbents,  were successfully prepared via mixed cationic-neutral templating route and sol-gel method, respectively. Analytically, the prepared materials were compared to remove anionic azo (methyl orange) and cationic dyes (methylene blue) from highly colored solutions. Both adsorbents were characterized using Fourier transform infrared (FTIR), field emission scanning electron microscopy (FESEM), and nitrogen adsorption/desorption to enhance the understanding of structure and surface properties. To assess the efficiency of the prepared adsorbents, the pH of the sample, the initial concentration of the dyes, and contact time were studied. At optimum conditions, maximum adsorption capacities for methyl orange (MO) and methylene blue (MB) using MCM-41 were 4.757 mg/g and 16.00 mg/g and for SBA-15 the maximum adsorption capacities were 20.212 mg/g and 10.45 mg/g, respectively. Furthermore, Langmuir and Freundlich isotherm models were selected to describe the adsorption process while pseudo-first-order and pseudo-second-order kinetics equations were applied to determine the adsorption kinetics. The obtained results showed that SBA-15 can remove both dyes 38.53% better than MCM-41 due to higher surface area, which was 507 m2/g compared to 436 m2/g for MCM-41.  

Keywords:  cationic dyes, anionic dyes, adsorption, mesoporous silica

Abstrak
Komposisi Mobil Perkara 41 (MCM-41) dan Santa Barbara Amorfous (SBA-15) jenis penjerap mesopori berjaya disediakan melalui kaedah templat neutral kationik-neutral dan kaedah sol-gel. Bahan yang disediakan dibandingkan secara analitikal untuk mengeluarkan pewarna azo anionik (oren metil) dan pewarna kationik (biru metilena) dari larutan yang sangat berwarna. Kedua-dua penjerap dicirikan menggunakan inframerah jelmaan Fourier (FTIR), mikroskopi elektron pengimbasan pelepasan medan (FESEM) dan penjerapan/penyahjerapan nitrogen untuk meningkatkan pemahaman mengenai sifat struktur dan permukaan. Untuk menilai kecekapan penjerap yang telah disediakan, tiga parameter telah dikaji iaitu pH sampel, kepekatan awal pewarna dan masa penyentuhan. Pada keadaan optimum, kapasiti penjerapan maksimum untuk metil oren (MO) dan metilena biru (MB) menggunakan MCM-41 ialah 4.757 mg/g dan 16.00 mg/g dan untuk SBA-15 kapasiti penjerapan maksimum ialah 20.212 mg/g dan 10.45 mg/g masing-masing. Selanjutnya, model isoterm Langmuir dan Freundlich dipilih untuk menggambarkan proses penjerapan sementara persamaan kinetik turutan-pseudo-pertama dan turutan-pseudo-kedua digunakan untuk menentukan kinetik penjerapan. Hasil perolehan menunjukkan bahawa SBA-15 dapat menyerap kedua-dua pewarna 38.53% lebih baik daripada MCM-41 kerana luas permukaannya yang lebih tinggi iaitu 507 m2/g berbanding dengan 436 m2/g untuk MCM-41.

Kata kunci:  pewarna kation, pewarna anion, penjerapan, silika mesopori
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