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Energy Nuggets: MOF’s for CO2 Sequestration

How do we deal with the consequences of our insatiable thirst for fossil fuels?

Read the paper below and be prepared to present your answers to the questions assigned to you in class.  The questions marked with (Everyone) need to be answered by everyone.  Bring a written copy of your answers to class to turn in after discussion.  You will also want to read through the Supplemental Information for the article available on-line as well.  You are welcome to work on the answers on your own or with other students in the class.
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1.  (Everyone) Be prepared to describe (1) the motivation behind this work, (2) a quick summary of the experiments conducted, and (3) the most important conclusions of the authors.

2.  This paper is very short!  The style is known as a communication.  Do some research on the JACS Information for Authors site (http://pubs.acs.org/page/jacsat/submission/authors.html) to determine what is special about a JACS communication.  Do you think this article meets these criteria?  

3.  Explain any connection, similarities, or differences between research on MOFs for hydrogen storage and MOFs for CO2 capture. 

4.  Draw the structure of and discuss the chemistry of the “linker” molecule in this MOF.  What other common linkers are used in related MOFs?

5.  Explain how or why Figure 1 proves that the M/DOBDC series is isostructural.

6.  Present the synthesis of this material making note of any special equipment or handling of reagents that is needed.  (i.e. could this be done in the inorganic chemistry lab here?)

7.  Present the surface area results and their connection to the CO2 uptake of each material.

8.  The authors use the terms chemisorb and physisorb at several points in the paper and the context implies these are different processes.  Do some research on the meaning of these terms and explain what they mean and how they differ.

9.  (Everyone) Describe any other useful information or interesting results that you found in the paper or the Supplemental Information file that have not been mentioned here.  Post one question you have on the paper to the discussion forum on the class discussion forum.  Or, if you don’t have any questions, reply to one of the forum posts of your classmates.

10. (Everyone) Given a very limited budget for funding scientific research, how would you prioritize funding for exploring the science of CO2 capture relative to other topics?  How would you “sell” this area to your congressperson and/or to the general public? 
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