


	
		×
		

	






    
        
            
                
                    
                        
                    
                

                
                    
                        
                            
                            
                        

                    

                

                
                    
                                                    Log in
                            Upload File
                                            

                

            


            	Most Popular
	Study
	Business
	Design
	Technology
	Travel
	Explore all categories


        

    
















    
        

            
                Download - NATIONAL CENTRE FOR CATALYSIS annual day book.pdfA-Department of Chemistry, Thiagarajar College, Madurai Kamaraj University, Madurai-625009, India; b- National Centre for Catalysis

                
            


            

            
                                    
                        

                    

                    
                        Download
                    

                            


            

                                
            


							
					Transcript

					Page 1
                        

1

Page 2
                        

2

Page 3
                        

3
 NATIONAL CENTRE FOR CATALYSIS
 RESEARCH
 Indian Institute of Technology, Madras
 8TH ANNUAL DAY
 27TH JULY 2014
 ABSTRACT OF THE PRESETATIONS

Page 4
                        

4
 PROGRAM
 Date 27th July 2014 :Venue: M V C Sastri Hall
 9.00 a.m. to 9.15 a.m. Inaugural Address -
 Professor Dr. K. R. Krishnamurthy
 09.15 to 09.45a.m Presentation 1
 09.45 to 10.15 a.m. Presentation 2
 10.15to 10.45 a.m. Tea Break
 10.45 to 11.15 a.m. Presentation 3
 11.15 to 11.45 a.m. Presentation 4
 11.45 to 12.15 p.m. Presentation 5
 12.15 to 12.30 p.m. Concluding Remarks –
 Senior Researcher of the Centre
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 PREFACE
 The National Centre for Catalysis Research(NCCR) was established by the Department of
 Science and Technology,(DST) Government of India, in the year 2006 with the primary
 objectives of appropriate human-resource generation and for research in frontier areas in
 catalysis. It was also mandated that the centre will cater to the needs of Industries and also
 establish links with other academic and research organisations in India and abroad. The
 centre has been striving to achieve these objectives. The centre has established links with
 nearly more than 15 academic institutions in India and abroad and has also served industries
 in the globe. The centre is also engaged in generating trained man-power, both by conducting
 course based academic programs, vocational training programs and also enlisting candidates
 for the Ph. D degree for various other academic institutions in addition to the analytical and
 other services rendered to other departments in IIT and also to a number of academic and
 other organisations in India.
 Our international collaboration has also seen success in the form of MOUs with various
 centres in USA, Germany, Hungary, South Africa, Russia, Ireland, Korea, Japan, and
 Australia.
 The centre has also been part of the national mission projects in development of energy
 conversion and storage devices funded by the National agencies-DSTand MNRE. In fact
 NCCR is part of a consortium project with IIT Kanpur as nodal agency for solar hydrogen
 initiative of DST.The Centre has been active in research documentation (publication of
 research papers). The centre has brought out 4 books in this year published by leading
 publishers like Springer and Narosa publishing House.
 A brief summary of the output of the centre for the year 2013-2014 is given:
 S.No Item Number (2013-14) 1 Research paper publications 41 2 Presentations (National and international) 37 3 Patents 3 4 Books and book Chapters 4+6
 On the whole the centre has performed in the year 2014 as well as any other past 7 years.
 However, it may still be possible to perform better and in the coming years this dream of
 making this centre as a unique centre for knowledge generation will be realized.NCCR has
 opened a new chapter by conducting on line course to the globe and the second course is on
 air these days.
 NCCRrecords its grateful thanks to the Department of Science and Technology, Government
 of India for the generous support of the Centre.
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 PRESENTATION 1
 Nickel based bimetallic catalysts supported on titania for selective hydrogenation of
 cinnamaldehyde.
 M.G Prakasha,b , R. Mahalakshmya , K. R. Krishnamurthyb and B. Viswanathanb
 A-Department of Chemistry, Thiagarajar College, Madurai Kamaraj University, Madurai-625009, India;
 b- National Centre for Catalysis Research,Indian Institute of Technology, Madras, Chennai-600036,India
 ABSTRACT
 Recent years have witnessed the use of supported bimetallic catalysts for selective hydrogenation of
 α, β- unsaturated aldehydes like cinnamaldehyde, crotonaldehyde etc., to the corresponding unsaturated
 alcohols in view of their higher activity and selectivity compared to the mono metallic catalysts (1,2). The
 unsaturated alcohols produced from these aldehydes are used in various industrial processes in the perfume
 and fine chemical industries. In the present work, liquid phase hydrogenation of cinnamaldehyde(CAL) has
 been studied on TiO2 (P-25) supported Ni catalysts with Cu, Ag & Au as the second metal.Catalysts
 containing15 wt % Ni and 1 wt % each of Cu/Ag /Au were prepared simultaneous chemical reduction of the
 respective metal salts using glucose as reducing agent in presence of the support and characterized by
 H2chemisorption, XRD, TPR and TEM.XRD and TEM results (Fig.1) revealthat the crystallite sizes of the
 three catalysts are in the range 10-14 nm.TPR studies suggest the presence of strong interaction between
 active metals and support. The reaction was carried out in a Parr reactor under 2MPa of hydrogen pressure
 in the temperature range 60-120⁰C, with 1.2 g of CAL dissolved in 16 ml of methanol as solvent, with 150
 mg of catalyst.
 Conversion of CAL and selectivity to different products, Hydrocinnamyl alcohol, (HCAL),cinnamyl
 alcohol(COL) hydrocinnamyl alcohol (HCOL) and side products for the four catalysts at different
 temperatures are given in Table.1. For comparison the performance of the catalysts at 100°C is presented in
 Fig.2. With respect to mono metallic Ni, the three bimetallic catalysts show higher activity. Selectivity for
 cinnamyl alcohol (COL) is slightly higher at 35-36% with Ni-Cu & Ni-Ag compared to 31% for mono
 metallic Ni and 27% for Ni-Au. However, the influence of temperature on the product patterns is different.
 In the case of mono-metallic catalyst, the selectivity for COL increases with conversion, reaches maximum
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 of 61% and then drops. Initial selectivity for hydrocinnamaldehyde (HCAL) was high and formation of COL
 Fig.1. TE micrographs for Ni and Ni based bimetallic catalysts supported on TiO2.a. Ni/TiO2b.Ni-Cu/
 TiO2 c.Ni-Ag/ TiO2 d.Ni-Au/TiO2
 takes place at the expense of HCAL. At higher temperatures (>120°C), the selectivity for hydrocinnamyl
 alcohol (HCOL) increases. All the three bimetallics the selectivity for HCAL does not vary significantly
 with temperature. While the selectivity for COL
 decreases monotonically with temperature, that for
 HCOL increases, indicating conversion of CMO to
 HCOL. Thus, the mechanistic pathways appear to be
 different for mono and bimetallics. It is likely that the
 initial product HCAL covers majority the surface sites,
 are almost equally active and
 Fig.2. Conversion and selectivity data for all catalysts at 100°C
 resulting in the adsorption of CAL through carbonyl bond, leading to the formation of COL. Earlier studies
 (3,4) on Ni/TiO2 have reported very low selectivity for COL (<5%), possibly due to the solvent used (Iso-
 propyl alcohol/propylene carbonate). Such a situation has been observed in the case of Ir based catalysts (5).
 Further investigations are in progress to understand the surface reaction pathways and explain the observed
 selectivity patterns.
 b
 c d
 a
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 Table.1. Hydrogenation of cinnamaldehyde on Ni and Ni based bimetallic catalysts
 on TiO2 supports at different temperatures
 No Catalysts CAL Conv. %
 Selectivity (%) HCAL COL HCOL others
 1 Ni/ P25-100º C Ni/ P25-120º C Ni/ P25-140º C
 60.0 91.0 98.0
 63.0 31.0 29.0
 31.0 61.0 27.3
 5.0 6.9 43.6
 1.0 1.1 0.1
 2 Ni-Cu/P25-60 ºC Ni-Cu/P25-80 ºC Ni-Cu/P25-100º C Ni-Cu/P25-120 ºC
 62.0 76.3 89.2 98.0
 14.3 13.6 12.5 11.0
 64.5 46.0 35.1 19.0
 20 38.5 52.3 70
 1.2 0.9 0.1 1.5
 3 Ni-Ag/P25-60 ºC Ni-Ag/P25-80 ºC Ni-Ag/P25-100 ºC Ni-Ag/P25-120 ºC
 64.0 76.0 90.5 98.0
 14.5 12.7 10.9 9.0
 60.9 44.4 35.9 18.0
 17.5 40.2 42.5 76.0
 7.1 3.7 0.7 1.0
 4 Ni-Au/P25-60 ºC Ni-Au/P25-80º C Ni-Au/P25-100 ºC Ni-Au/P25-120 ºC
 60.0 77.0 92.65 98.0
 14.1 13.1 12.7 11.0
 70.86 47.37 27.3 12.2
 13.1 36.3 49.6 79.0
 1.94 3.23 0.4 0.8
 Acknowledgement
 The authors are grateful to DST, Government of India, NewDelhi, for providing the research facilities at
 NCCR, IIT, Madras. Mr. M. G. Prakash gratefully acknowledges the CSIR, New Delhi, for the award of
 SRF to carry out the research work.
 References
 1. P. Gallezot and d. Richard, Catal. Rev.-Sci. Eng., 40(1&2), 81-126 (1998)
 2. A.J. Marchi, D. A. Gordo, A. F. Trasarti, C. R. Apestegu´ıaApplied Catalysis A: General 249
 (2003) 53–67
 3. W. Lin, H. Cheng, L. He, Y. Yu, F. Zhao, Journal of Catalysis 303 (2013) 110–116
 4. A.Ungureanu, B. Dragoi, A. Chirieac, C. Ciotonea, S.Royer,D. Duprez, A. S. Mamede, and E.
 Dumitriu, ACS Appl. Mater. Interfaces 2013, 5, 3010−3025
 5. J.P. Breen, R.Burch, J. Gomez-Lopez, K. Griffin, M. Hayes,Applied Catalysis A: General 268 (2004) 267–274
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 Presentation 2
 Modified Electro-catalyst for Reduction of Carbon dioxide
 G. Keerthigaa*, B. Viswanathanb, RaghuramChettya aChemical Engineering Department, Indian Institute of Technology Madras, Chennai
 bNational Centre for Catalysis Research (NCCR), Indian Institute of Technology Madras, Chennai (E-mail: [email protected], Tel +91 44 22575173; Fax +91 44 22574152)
 Attempt to increase the Faradaic efficiency of hydrocarbon formation during electrochemical
 reduction of Carbon dioxide is achieved by altering the most reviewed electrode by
 deposition, oxidation and alloying, etc. Recently altered surfaces like nanostructured Cu-Au
 alloy (Jia et al., 2014), size controlled Cu nanoparticles (Reske et al., 2014), chrysanthemum-
 like Cu nano-flower (Xie et al., 2014), nanostructured tin catalysts (Zhang et al., 2014),
 nitrogen-based organometallic silver catalysts (Tornow et al., 2012), Tin/Tin Oxide thin-film
 catalysts (Chen et al., 2012) were reported to improve the selectivity of carbon di oxide
 reduction. This presentation deals with the recent literature updates for the electrochemical
 reduction of CO2 in this regard.
 References:
 F. Jia, X. Yu, L. Zhang, Journal of Power Sources,252 (2014) 85-89. R. Reske, H. Mistry, F. Behafarid, B. R. Cuenya, and P. Strasser, J. Am. Chem. Soc., DOI:
 10.1021/ja500328k J.F. Xie, Yu-Xi Huang, W.W. Li, X. Ning, S. L. Xiong, Han-Qing Yu,
 http://dx.doi.org/10.1016/j.electacta.2014.06.034. C. E. Tornow, M.R. Thorson, S. Ma, A.A. Gewirth, and P.J. A. Kenis, J. Am. Chem. Soc.,134, (2012)
 19520−19523. S. Zhang, P. Kang, and T. J. Meyer, J. Am. Chem. Soc.,136 (2014) 1734−1737. Y. Chen and M. W. Kanan, J. Am. Chem.Soc.,134 (2012)1986−1989.
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PresentationHYDROXYAPATITE-SUPPORTED METAL CATA
 MASS DERIVED POLYOLS TO VALUE ADDED CHEMICALS
 R. VijayaShanthi
 National Centre for Catalysis Research,
 Abstract
 Conversion of biomass to renewable chemicals and fuels has received significant attention as
 a means to a sustainable society. Cellulosic biomass, mainly consisting of carbon, hydrogen and oxygen,
 is the largest source of polyols, such as hexoses, pentoses and the corresponding alcohols. These polyols,
 including glycerol found in vegetable oils, can be transformed into commercially important alcohols and
 glycols, which are at present manufactured from petroleum sources. For examp
 be hydrogenolyzed into different oxygenates of much commercial use as shown in Fig. 1.
 Fig. 1.The different products of the hydrogenolysis of glucose.
 In this presentation, the transformation of sorbitol and glucose over different supported metal
 catalysts is presented. We had earlier reported our studies on Ni, Pt and Ru supported on NaY for
 hydrogenolysis of sorbitol [1].
 As a continuation of our studies, we have investigated the hydrogenolysis of
 supported on synthetic hydroxyapatite (HAP).
 used is hydroxyapatite. Nano-particulate hydroxyapatite was synthesized b
 procedure [2].
 Presentation- 3 SUPPORTED METAL CATALYSTS FORHYDRGENOLYSIS OF BIO
 MASS DERIVED POLYOLS TO VALUE ADDED CHEMICALS
 R. VijayaShanthiand S. Sivasanker
 National Centre for Catalysis Research, IIT-M, Chennai – 600 036
 Conversion of biomass to renewable chemicals and fuels has received significant attention as
 a means to a sustainable society. Cellulosic biomass, mainly consisting of carbon, hydrogen and oxygen,
 s, such as hexoses, pentoses and the corresponding alcohols. These polyols,
 including glycerol found in vegetable oils, can be transformed into commercially important alcohols and
 glycols, which are at present manufactured from petroleum sources. For example, sorbitol and glucose can
 be hydrogenolyzed into different oxygenates of much commercial use as shown in Fig. 1.
 Fig. 1.The different products of the hydrogenolysis of glucose.
 In this presentation, the transformation of sorbitol and glucose over different supported metal
 catalysts is presented. We had earlier reported our studies on Ni, Pt and Ru supported on NaY for
 dies, we have investigated the hydrogenolysis of sorbitol and glucose
 supported on synthetic hydroxyapatite (HAP).The metals investigated are Ni, Pt and Ru and the support
 particulate hydroxyapatite was synthesized by following a published
 11
 HYDRGENOLYSIS OF BIO-
 MASS DERIVED POLYOLS TO VALUE ADDED CHEMICALS
 600 036
 Conversion of biomass to renewable chemicals and fuels has received significant attention as
 a means to a sustainable society. Cellulosic biomass, mainly consisting of carbon, hydrogen and oxygen,
 s, such as hexoses, pentoses and the corresponding alcohols. These polyols,
 including glycerol found in vegetable oils, can be transformed into commercially important alcohols and
 le, sorbitol and glucose can
 be hydrogenolyzed into different oxygenates of much commercial use as shown in Fig. 1.
 In this presentation, the transformation of sorbitol and glucose over different supported metal
 catalysts is presented. We had earlier reported our studies on Ni, Pt and Ru supported on NaY for
 sorbitol and glucose over metal
 The metals investigated are Ni, Pt and Ru and the support
 y following a published
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 Fig.2. XRD patterns of HAP & the catalysts (left) and TEM image of HAP (right)
 The supported metal catalysts were prepared by impregnation of the support with suitable metals salts,
 calcination at 450 C and reduction in H2 at 400 C before use. The hydrogenolysis reactions were carried
 out in the temperature range of 180 – 220 C at pressures between 40 – 60 bars.XRD-patterns of the
 catalysts and a TEM picture of the nano-HAP sample are presented in Fig. 2. Ni/HAP was found to be the
 most active and selective (for glycols) one amongst all the catalysts. The influences of temperature, pressure
 and catalyst loading on conversion and product selectivity are presented. The reusability of the catalysts has
 also been investigated.
 Reference:
 [1] M. Banu, P. Venuvanalingam, R. Shanmugam, B. Viswanathan, S. Sivasanker, Topics in Catalysis
 (2012) 55:897–907.
 [1] N. Pramanik, A. Tarafdar, P. Pramanik, J. Mater. Process. Technol. 184 (2007) 131–138.
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 Presentation 4 Photo-catalytic reduction of Carbon dioxide over Strontium titanate surfaces
 V. Jeyalakshmi, K. R. Krishnamurthy and B. Viswanathan
 National Centre for Catalysis Research,
 Indian Institute of Technology, Madras, Chennai-600036, India
 Photo catalytic reduction of CO2 (PCR) with water to yield hydrocarbons or artificial photo synthesis is a
 subject of intense investigations in view of its scientific and technological importance as one of the process
 options for moderation of global warming and the possible use of CO2 as alternative source for energy. In
 this paper, we are presenting our investigations on layered titanates, SrTiO3, Sr3Ti2O7 and Sr4Ti3O10 as
 efficient catalysts for photo catalytic reduction of CO2 to hydrocarbons, like, methanol, ethanol, methane
 etc,. Effective absorption of the light energy and minimization of the recombination of the photo generated
 charge carriers are the two key factors that determine the overall efficiency of the PCR process. To take care
 of these factors, we have modified the base materials with suitable dopants, like, Nitrogen, Sulfur and Fe2O3
 and observed significant increase in the PCR of CO2. Neat SrTiO3, Sr3Ti2O7 and Sr4Ti3O10 were prepared by
 polymer complex method, X-ray diffraction (XRD), UV-Vis Diffuse reflectance spectroscopy (DRS), BET,
 SEM, EDXA and Fluorescence spectroscopic techniques were used to investigate the structural and photo-
 physical properties of all the catalysts. Photo-catalytic efficiency of the catalysts (dispersed in aqueous
 NaOH solution of 0.2M) were evaluated for photo-reduction of carbon dioxide with water using 77W Hg
 lamp, in UV visible region (300-700 nm) in batch mode.
 References
 1. Izumi,Y, Coord. Chem. Reviews, 2013, 257,171; Jeyalakshmi, V, Mahalakshmy, R, Krishnamurthy, K.R, Viswanathan, B, Ind.J.Chem.2012, 51A,1263
 2. Halmann, M, Ulaman, M, Blajeni, B.A, Solar Energy, 1983 31, 429,. 3. Yan, S. C., Ouyang, S. X., Gao, J., Yang, M., Feng, J. Y., Fan, X. X., Wan, L. J., Li, Z. S., Ye, J.H.,
 Zhou, Y. &Zou, Z. G. Angew. Chem. Int. Ed. 2010, 49, 6400. 4. Zhang, N., Ouyang, S. X., Li, P., Zhang, Y. J., Xi, G. C., Kako, T. & Ye, J. H. Chem. Commun.
 2011, 47, 2041 5. Iizuka, K., Wato, T., Miseki, Y., Saito, K. &Kudo, A., J. Am. Chem. Soc. 2011, 133, 20863.
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 PRESENTATION 5
 Polymeric Graphitic Carbon nitride (g-C3N4) for Heterogeneous (photo) Catalytic
 Applications
 B. ViswanathanNational Centre for Catalysis Research, Indian Institute of Technology, Madras, Chennai 600 036
 In recent years, carbon nitride has turned out to be a fascinating choice for photo-catalytic
 applications. Graphitic carbon nitride g-C3N4 is the stable allotrope and has been subjected
 to intense research in recent years. The purpose of this presentation is to review the
 chemistry of carbon nitride and how to improve its composition, structure and texture for
 catalytic applications. This material has been examined for the poton –induced water
 splitting and also for smooth photo-oxidation and coupling reactions of organic molecules.
 The rational strategies include nanostructure design, bang gap engineering dye sensitization
 and hetero-junction construction.
 The two dimensional architecture of g-C3N4 and its relation to s-Triazine and tri-s-triazine is
 shown pictorially in Fig.1.
 Fig.1. The skeletal representation of S.triazine and tris-s-triazine as tectons of g-C3N4
 Pyrolysis of cyanamide, dicyandiamide or melamine yields a melon polymer built up from
 melem units showing that tecton is the most stable local connection pattern. The optical
 property of this more than a century old material is shown in Fig.2 in relation to the most
 investigated TiO2.
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 Fig.2. Electronic band structure of g-C3N4 compared with the well known golden inorganic
 photo-catalyst TiO2 (Copyright Royal Society of Chemistry.)
 The envisaged optical exploitation of this material for Photo-catalytic applications can be
 visualised from the conventional band diagram normally resorted to for semiconductors. One
 such representation is shown in Fig.3.
 Fig.3 The conventional band diagram normally employed to represent the oxidation and
 reduction activity promoted by semiconductors. The figure represents the hydrogen
 evolution from water.
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 Electron–hole separation and transport at the visible light driven organic-inorganic
 composite photo-catalyst interface and in both the semiconductors are shown in Fig.4.
 Fig.4. Ec is the contact electric fieldfor the two materials; EB is the potential barrier in the
 interfacial depletion layer (EB< EC during photo-catalytic reaction). E1 and E2 are the
 internal electric fields induced by redistribution of the spatial charges in TaON and C3N4
 respectively(Copyright Royal Society of Chemistry).
 The presentation attempts to review the attempts to elucidate the peculiar structure and
 characteristics, considered possible pathways for modifying this material, and exploited
 applications for a generation of sustainable Chemistry. Acknowledgement: Thanks are due to the friends in India and abroad who have brought this
 area to our attention.
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