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	Executive Summary

	
	This report is based on valuable information gathered from illumin8 regarding the strategic objectives and applications for CO2 Conversion, detailing specific catalytic reactions as well as relevant Web results. Illumin8’s coverage of example CO2 Conversions include experiments in fuel processing technologies and applied catalysis, and alternatives to using enzymes to promote the rate of CO2 conversions. 



	
	Summary Table - Approaches

	
	Approaches
Patent Records
Journal Records
News Record
Web Records
reverse water gas shift reaction
13
4
0
0
convert water
5
0
0
6
acetogenic fermentation
3
0
0
0
nanofibrous support
0
2
0
0
plasma excitation
1
1
0
0
Search Input: "convert carbon dioxide" OR "CO2 conversion"
Data Provided by illumin8 © 2011, Elsevier Inc.


	
	Notes
Aside from the water-based processes used to convert CO2 that we were already familiar with, the results also included very interesting records on acetogenic fermentation and plasma excitation that we hadn’t heard of before.  Both approaches will be further investigated and studied in more detail.


	
	Saved Records
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A reverse water gas shift reaction may be used to convert the carbon dioxide and hydrogen into water and valuable carbon monoxide.
PROCESS AND APPARATUS FOR THE PRODUCTION OF SYNTHESIS GAS
Patent: US, 2010, GTLpetrol, US20100140553
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The invention now provides novel methods for converting methane and carbon dioxide and water to dimethyl ether, without any release of carbon dioxide to the atmosphere, without by-product formation or the use of hydrogen to produce water.
CONVERSION OF CARBON DIOXIDE TO DIMETHYL ETHER USING BI-REFORMING OF METHANE OR NATURAL GAS
Patent: US, 2009, OLAH GEORGE A and PRAKASH G K SURYA, US20090030240
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FIG. 7 shows an always-available embodiment of performing acetogenic fermentation to convert some of the carbon dioxide and all the hydrogen to acetate.
HYDROGEN PROCESSING AND IMPURITY REMOVAL AND CLEANING METHODS IN A BIOMASS CONVERSION PROCESS
Patent: US, 2010, TEXAS A&;M UNIVERSITY SYSTEMS, US20100248318
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Activity tests demonstrated that Pt presence and the use of the nanofibrous support in Ni catalysts improve CH4 and CO2 conversions, reaching values close to equilibrium.
Nanostructured Pt- and Ni-based catalysts for CO2-reforming of methane
Journal: Journal of Catalysis, 2010, Garcia-Dieguez, M., Pieta, Herrera, Larrubia and Alemany
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PROBLEM TO BE SOLVED: To provide a plasma method for conversion of carbon dioxide into useful organic products.SOLUTION: In this method, carbon dioxide and counterpart molecules are mixed in a reaction chamber and the plasma excitation is utilized to trigger chemical reactions.
CONVERSION OF CARBON DIOXIDE INTO USEFUL ORGANIC PRODUCT BY USING PLASMA TECHNOLOGY
Patent: JP, 2009, NATIONAL TSING HUA UNIV and NAT TSING HUA UNIV, JP2009202154
Data Provided by illumin8 © 2011, Elsevier Inc.



	
	Summary Table - Benefits 

	
	Benefits
Patent Records
Journal Records
News Record
Web Records
reduce co2 related microbial toxic effect
1
0
0
0
convert carbon dioxide into fuel
1
0
7
22
biofuel production
1
2
0
2
cost effective
4
1
0
5
Search Input: "convert carbon dioxide" OR "CO2 conversion"
Data Provided by illumin8 © 2011, Elsevier Inc.


	
	Saved Records
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CO2 conversion to bicarbonate within a deep shaft bioreactor, for example, reduces CO2-related microbial toxic effects, and also potentially reduces CO2 greenhouse gas release from the process.
HYDROGEN PRODUCTION BY BIOLOGICAL WATER-GAS SHIFT REACTION USING CARBON MONOXIDE
Patent: WO, 2010, UNI-CONTROL, Jens and DICKMAN, WO2010056458
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Caltech is leading the Joint Center for Artificial Photosynthesis (JCAP) in partnership with the DOE's Lawrence Berkeley National Laboratory to develop an researchers are developing a new reactor to capture solar energy and use it as a catalyst to convert carbon dioxide and water into fuel.
Obama's State of the Union: The facts about clean energy and broadband access
News: 2011
Geo: California, United States; North America
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The use of microalgae for biofuel production has gained enormous research interests in recent years, primarily due to the ability to photosynthetically convert CO2 (a biology-inspired process engineering route) into potential biofuel biomass, as well as food, feed stocks, and high value biochemicals.
Microalgae bioengineering: From CO2 fixation to biofuel production
Journal: Renewable and Sustainable Energy Reviews, 2011, Zeng, Xianhai, Danquah, Chen and Lu
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In addition to this, the SOFC of the present invention does not require external reforming processes to produce hydrogen, which make us sure that the SOFC of this invention is significantly cost-effective and technically acceptable sequestration technique through electrochemical conversion of CO2.
Solid oxide fuel cell(SOFC) for coproducing syngas and electricity by the internal reforming of carbon dioxide by hydrocarbons and electrochemical membrane reactor system
Patent: US, 2009, KOREA INSTITUTE OF SCIENCE, US20090061078
Data Provided by illumin8 © 2011, Elsevier Inc.



	
	Recent journal articles

	
	Notes
Recent journal articles (from 2009 - present) on CO2 conversion primarily focus on production of DME.  We are now updating our understanding of  DME’s market size and growth and the upstream and downstream characteristics of its value chain.


	
	Saved Records
1.
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On a shorter term, the catalytic conversion of CO2 to methanol/DME and their eventual conversion to ethanol, using ex-situ produced hydrogen, is a feasible solution, but solving the issue of water formation during the reaction, for example, by coupling the catalyst with water permeoselective membranes.
CO2 conversion to fuels: Prospects and opportunities
Journal: ACS National Meeting Book of Abstracts, 2010, Centi, G. and Perathoner
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In case of UV experiment, it remained continuous till the 100% degradation of phenol is achieved and maximum conversion of CO2 +H2 O.
Size control synthesis of sulfur doped titanium dioxide (anatase) nanoparticles, its optical property and its photo catalytic reactivity for CO2 + H2O conversion and phenol degradation
Journal: Journal of Natural Gas Chemistry, 2009, Hussain, S.Tajammul, Khan and Hussain
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Incentives for application of conventional CO2-DME conversion process are insufficient due to low CO2 conversion, and DME yield and selectivity.
Sorption-enhanced dimethyl ether synthesis-Multiscale reactor modeling
Journal: Chemical Engineering Science, 2011, Iliuta, I., Iliuta and Larachi
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Although still significant margins to increase the share of CO2 recycle for the production of chemicals exists, the volume of CO2 which can be converted to chemicals is estimated to not increase from the actual about 0.5% to over 12%.
Fe and Pt carbon nanotubes for the electrocatalytic conversion of carbon dioxide to oxygenates
Journal: Catalysis Today, 2009, Gangeri, M., Perathoner, Caudo, Centi, Amadou, Begin, Pham-Huu, Ledoux, Tessonnier, Su and Schlogl
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1 The conversion of CO2 to methane (CO2 +4H2 →CH4 +2H2O) transforms a molecule (hydrogen) that is difficult to store and transport into a molecule (methane) that is relatively easy to store and can be transported in millions of miles of existing natural-gas pipelines.
CO2 methanation on Ru-doped ceria
Journal: Journal of Catalysis, 2011, Sharma, Sudhanshu, Hu, Zhang, McFarland and Metiu
Data Provided by illumin8 © 2011, Elsevier Inc.



	
	Category trends graph 

	
	Category Trends Graph
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Search Input: "convert carbon dioxide" OR "CO2 conversion"
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	Notes
This graph demonstrates a marked increase in the number of records that illumin8 has found on this topic in 2010 starting from 2007 and through 2010.  We are confirming what drivers are responsible for this marked increase, but early indications suggest that increasing biofuel applications are responsible. 
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