
Annexure – I 

  

Abstract 

Zeolite Y is crystalline and porous material which possesses essential structural properties suitable 

for application as adsorbents, ion-exchangers, catalysts and components of catalyst. Traditional 

synthesis of zeolite Y uses hydrothermal conditions, organic templates, high pressure conditions 

which are inherently inefficient and generate waste. In this research work, two novel 

environmentally friendly synthesis techniques are attempted. First a novel material, hitherto not 

applied, Kaolin clay from Kachchh region of Gujarat is used as indigenous and inexpensive source 

of silica and alumina to synthesize zeolite Y by hydrothermal method. The synthesis route 

comprised of the following steps: sulphuric acid treatment at 110°C (4h) for impurity removal 

followed by calcination at 600°C for 4h, thermal activation of kaolin into metakaolin by NaOH 

fusion at 850°C (8h); aging of reaction mixtures at 50°C (24h); crystallization (48h) followed by 

washing and drying. In the second approach, a novel but facile synthesis method by chemical route 

applying ultrasonic technique is demonstrated. In this method, the precursor gel was sonicated with 

ultrasonic processor (20 kHz, 500 W) for 90 min and treated hydrothermally without stirring at 

100°C for 90 min followed by washing, filtration and drying. The formation of zeolite Y by both 

methods was confirmed by multiple characterization techniques. Detailed structural examination 

indicated a porous structure having majority of micropores and remaining mesopores. The 

synthesized zeolites were also compared with a reference zeolite Y prepared by standard method 

and a commercial zeolite Y procured from Zeolyst International. The synthesized zeolite Y was 

applied as a catalyst for esterification of succinic acid with ethanol to form valuable esters which are 

used as intermediate for producing plasticizer, medicine and a host of fine chemicals. The results 

indicated good conversion rate and selectivity at moderate reaction conditions. The catalyst could be 

easily recovered and reused after regeneration. Overall, this thesis provides useful insight into 

catalysis development by demonstrating an effective way of preparing environmentally benign and 

porous zeolite Y having required structural and morphological properties suitable for catalytic 

applications. 
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