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General Chemistry II




        

The Chemmies Project


As a requirement for General Chemistry II (75 points total), you must prepare a research presentation on a topic relating to inorganic chemistry.  Inorganic chemistry is one of the major subdisciplines of chemistry that encompasses main group chemistry (s and p blocks), transition metal chemistry (d block), lanthanide or actinide chemistry (f block), and some aspects of nuclear chemistry.     Focusing on organic or bioorganic chemistry (the chemistry of hydrocarbon-based covalent molecules) would not be appropriate for this assignment, but organometallic chemistry (transition metal complexes or catalysts) is fine.  A list of possible topics is included with this handout, but other topic possibilities are encouraged as well (just get an OK from Dr. Yakelis to make sure that they fit within the inorganic theme of this project.)   

    
Due Dates

Topic and team declaration

Fri,,   Feb  29th





Script/storyboard + reference list

Thu., Mar 20th




Final project



Mon., Apr 21st
  
Project Team 

team must consist of 2 or 3 CHEM 116 students

Project Format

The project must include both audio and visual information. 

The recommended formats are:

1) a narrated PowerPoint presentation

2) a narrated OpenOffice Impress presentation

3) a video file (Quicktime, mpeg, Flash, avi, Windows Media, etc.)

4) Any questions about format can be addressed with Dr. Yakelis.  

Project Length

6-8 minutes running time


Intended audience:  
Assume your audience has background similar to you 

CHEM 115/116 level of expertise

Project Aims
The overarching goal of the presentation is to highlight the applications of inorganic chemistry in a wide-ranging variety of disciplines.  As the focus is inorganic chemistry, you must key in on the chemical principles involved in your topic as much as possible even if the application is biological/environmental/medical/etc.   Remember to incorporate as many visual images (pictures, photos, video, figures, graphs, etc.) as possible.  Long tracts of text should be avoided and replaced with images, short captions, and more detailed narration.  Be creative!  You can incorporate video, animation, original music, etc.  Your presentation must be fully narrated by one or more of your team members.  Your presentation should incorporate the following components, but they need not be labeled as such in the presentation itself.   

1.  Background information:  Provide background information on your topic to introduce the audience to the key issues/problems/topic at hand.  What is the history of this topic?  Initial reports in the scientific literature?  Prove to the reader that this topic important – worthy of research and worth their time to watch and listen!   Grab the attention of the audience!
2.  Chemical Principles:  Provide a detailed description of the chemical principles involved in this topic.  Chemical equations, nuclear equations, structures, reactions, figures, diagrams, pictures, plots, graphs, data tables, experiments, demonstrations, and pertinent mathematical equations may be appropriate here to help develop your topic.  Given that this is a chemistry assignment, be sure to key in on the chemistry! 
3.  Applications and Current Research:  Describe applications of this topic to modern science, technology, and society.   Biological or medical applications may be pertinent, depending on the topic.  Include a brief review of some of the current, state-of-the-art research in this field and the directions of future research.    For chemists or scientists currently studying this topic, what are the most recent breakthroughs or current research directions?  Recent articles from the research literature and/or news will be helpful here.   Journals like Science, Nature, Scientific American, Popular Science and the New York Times Science section others might be helpful as well.  
4.  References

It is expected that the vast majority of your presentation will be drawn from reference materials.  PLU Academic Integrity Policy is, of course, in effect.  Review it regarding issues of plagiarism! 
These references may be hard-copy (research journals, books, image archives, etc.) or online.  Reference citations should follow American Chemical Society formatting (see below).  References should be cited at the bottom of each slide/scene with the information/figure/image with which they are associated.  Great references will be books from the library, journal articles, and reputable web-based references.  Do not base your presentation solely upon a Wikipedia or other encyclopedia article.   
( You must use at least 5 different references including one (1) article from a scientific research journal (Journal of the American Chemical Society, Science, Nature, Inorganic Chemistry, Angewandte Chemie International Edition, or others in that vein) and one (1) hard-copy book that isn’t a textbook.  
Journals:  Author, A. B.; Author, C. D. J. Abbrev. 19XX, vol, xx-yy.

Books without editors: Author, A. B.; Author, C. D. Book Title; Series Name and number; Publisher: City, 

STATE (2 letters), year; Vol. 1, pp xx-yy. 

Books with editors:  Book Title; Editor, A. B.; Editor, C. D., Eds.; Series Name and number; Publisher: 

City, STATE (2 letters), year; Vol. 2, pp xx-yy. 

Webpages:  Pacific Lutheran University Homepage. http://www.plu.edu/ (accessed Feb 22, 2008).

Help!

There will be lots of opportunities over the next 2 months for help.  The Digital Media Center http://www.plu.edu/~dmc/ will offer a series of workshops just for CHEM 116 students on a variety of topics relating to this project.  (schedule TBA)

Genevieve Williams, the Research Librarian and a former CHEM 115 student, is available for consultation as well, and even holds convenient hours in Rieke Lobby Tuesdays, 9:30-10:30 AM & Fridays, 10-11 AM; and the Morken Center Open Lab Wednesdays, 10-11 AM &Thursdays, 11 AM -12 noon.  (253)-535-7443, williagr@plu.edu

ACD ChemSketch (free chem drawing software)   http://www.acdlabs.com/download/
Microsoft Equation Editor is great for drawing nuclear and mathematical equations

If you’re not a Microsoft fan, www.openoffice.org offers open source versions of most Microsoft products, including PowerPoint and Equation Editor.

www.plu.edu/libr/ is you gateway to all PLU online library resources
The Kirk-Othmer Encyclopedia of Chemical Technology is a great reference and it’s available in hard-copy reference form and online through the PLU library.  It can count as your book either way!
Chem 116 Inorganic Research Project Topic Ideas:  You can choose an aspect of one of the following topics to develop or if you have a topic that is not on this list, just run it by Dr. Yakelis for an OK. 
Main Group Chemistry

Boron compounds (boranes and carboranes) -- structure, properties, and uses

The oxides of nitrogen – structures, chemistry, reactions, environmental/atmospheric impact

Batteries – metal hydride, lithium, newest research in smaller, lighter batteries

Hydrogen fuel cells – practicality, current technology, future implications, hydrogen storage materials

Carbon nanotubes – structure, chemical properties, physical properties, applications

Graphite – new applications, materials, etc. 

Fullerenes – structure, chemical properties, applications

Semiconductor research – e.g. materials for microchips and other electronic devices, solar energy collection

Arsenic – historical uses in medicine, other uses, toxicity, treatment, current research

Heavy metal toxicity, biological reactions/roles – ex.  thallium, lead, tin, or aluminum, etc. 

Compounds of the “noble gases” – history, reactions/synthesis, applications and current research

Life in hydrothermal/geothermal vents – role of sulfur chemistry/reactions under anaerobic conditions 

Search for new allotropes of nitrogen

Gems:  natural vs. synthetic (structures, procedures for synthesis, etc.)

Biomineralization:  bone biosynthesis, silica-based exoskeletons, biogenic magnetite in brains

Helium – history, uses, depletion of Earth’s reserves, nuclear fusion

Siloxanes and silica-based materials

Alkali metals (history, reactions with oxygen, water, and nitrogen)

Selenium and tellurium (history, uses, applications)

Chemistry of pyrotechnics (fireworks)

Chemistry of art:  pigments or clays  

Fluoridation of water/dental applications

Chemistry of ozone:  atmospheric chemistry

The Curies:  discovery of radium, applications

Beryllium:  uses and biological effects

Lithium and the treatment of bipolar disorder

Superacids

Transition Metal Chemistry

Biological role of iron complexes in transport of oxygen – synthetic heme research, hemocyanin

Photosystems – chlorophyll, photosynthesis, mechanisms, synthetic photosystems

Biological roles of transition metals – e.g. focus on Co, V, Zn, Cu, Cr, or Mn as micronutrients, enzymes, mechanisms, etc.

Heavy metals: toxicity, biological reactions/roles – ex. mercury, cadmium, osmium

Supramolecular self-assembly of nanostructures by using transition metal complexes

Inorganic nanoparticles or quantum dots:  gold, titanium dioxide, zinc oxide, cadmium selenide, etc.
Transition metal complexes with quadruple and quintuple metal-metal bonds

Transition metal complexes as medical imaging contrast agents

Platinum-based chemotherapeutics (cisplatin, etc.)

New transition-metal-based chemotherapeutics 

Transition metal catalysts and environmental chemistry (catalytical converters, etc.)

Palladium-catalyzed organic cross-coupling reactions –  e.g. the Suzuki cross-coupling, etc.

Palladium-catalyzed aerobic oxidation reactions using O2– development, modern research

Development of asymmetric catalysts for hydrogenation – Noyori’s catalysts, etc.

Ruthenium-carbene complexes for alkene metathesis reactions

Organozirconium catalysts in polymer research

Carbon-hydrogen bond activation (C-H activation) by transition metal complexes

Nuclear Chemistry

Technetium-99 in medical imaging

Other radioisotopes in medical imaging

Radioisotopes in chemotherapy

Transuranium elements  -- history, production, compounds, and their uses (pick one or several)

Current research in the production of superheavy stable elements

Nuclear fusion – potential energy source?  Modern research?  Cold (room temperature) fusion?

The “big bang” and genesis of the elements

The chemistry of environmental remediation of radioactive waste or heavy metal contamination


