
The production of bioethanol and its subsequent conversion to value added products have been reaching commercial status already but the cost of production has to be reduced in the years to come.   It is to be recognized that some of the processes have been abandoned due to cost considerations.  Separation and purification of the conversion processes will have to be improved in this technology.  Butanol does appear to be a promising liquid transportation fuel with advantages over bioethanol as part of sustainable energy solutions. [1-3]. Still, there are many aspects on which the further research steps have to concentrate. These include: 
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1. The conventional catalysts employed for the conversion of bioethanol to value added chemicals are supposed to possess both acid base and redox properties. The need for the presence of basic sites has been invoked since these sites are believed to catalyze the dehydrogenation and condensation reactions to give rise to key intermediates in the conversion of bioethanol to higher alcohols and other products. There are still questions regarding the role of the key intermediate in this reaction and the nature of the acid base sites responsible for generation of critical intermediates has to be established.  
2. Various supports like hydroxyapatite, γ-Al2O3 and MgO and others and the ease of reducibility of the metal have been proposed as suitable for the conversion of ethanol to butanol.   However, the reasons for this postulate have yet to be identified except that low ratio acid base sites of the support may favour this reaction. Similarly, the criterion to be used for identifying the ease of reducibility of metal ions have yet to specified. 
Stefano Cimino, Luciana Lisi and Stella Romannucci, Catalysts for conversion of ethanol to butanol:  Effect of acid-base and redox properties. Catalysis Today, 304, 58-63 (2018).
3. It has been recognized that formulating and developing highly stable and selective catalyst for Ethanol Steam Reforming (ESR) is necessary. But at the same time, the deactivation of the catalyst system has to be addressed.  It has been postulated that supports with high oxygen mobility (like CeO2) has been shown to enhance the gasification of carbon residues. Still, there is scope for catalyst development with efficient oxidation of carbon species while facilitating the multiple reaction pathways towards the desired product slate is desired.  
4. The effect of impurities (especially water) in bioethanol on the catalyst activity and stability has to be firmly established so that sustainable production of chemicals from the renewable sources is ensured.
5. Some exotic supports like mixed oxides based on Zn and Zr and Sc modified In2O3 or Y/CeO2 have been recommended for the production of olefins.   Still it is not clear how the acid-base property and redox property required for these reactions are modulated in these catalyst systems.
J.Sun and Y.Wang, Recent advances in catalytic conversion of ethanol to chemicals, ACS Catalysis, 4,1078-1090 (2014). 
6. Some unusual catalyst systems like calcium carbide have been shown to promote the conversion bioethanol to butanol and other chemicals but the identification of the active species has not yet been elucidated. It is generally believed that the catalyst system under reaction conditions undergoes changes. However, it is not yet known what property of these systems (like acid-base or redox) promotes this reaction. It is still possible the electronic density of states of these systems can be such that the metallic function is exhibited in these catalyst systems.
Similarly, ruthenium-bis(diphenyphosphanyl) methane system has been shown to promote the conversion of ethanol to butanol. It is yet to be established the factors responsible for this efficient conversion though some indications are pointed out that there is control over aldol condensation reaction.
Various catalytic systems namely metal supported on various oxide and mixed oxides like ZnO, Al2O3, ZrO2 some spinels and mixed oxides like NiMg Al oxide have been exploited for this reaction. This search for identifying suitable catalyst will go on for improving the yield and production of butanol. It is also postulated that the active sites of the various active catalysts used to produce different products like butadiene obtained from bioethanol have to be identified and the process has to be optimized.
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7. Though production of acetone, butanol and ethanol (ABE) process has been in practice for a number of years now, the high cost of hydrolytic enzymes and the need for expensive pretreatment step are still challenges that have to be addressed.  The success and adaptability of ABE process depend on the choice of microorganism species, their genetic manipulation and process optimization along with substrate. 
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There are still some commercial obstacles in this process becoming as a production source of biofuel and it will take some more time for commercial exploitation of converting different biomass into biobutanol, a possible transportation fuel.
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