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3.091 Test #3 
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Monday, November 23, 2009 

coverage: 
defects 
amorphous solids 
kinetics 
diffusion 
solutions 
acids & bases 
no orgo 

no polymers


Makeup test December 2 during class






Courtesy of John Wiley & Sons. Used with permission. Source: Spencer, 
J. N., G. M. Bodner, and L. H. Rickard.

Chemistry: Structure and Dynamics. 2nd edition, supplement.

New York, NY: John Wiley & Sons, 2003. 






Courtesy of John Wiley & Sons. Used with permission. 
Source: Spencer, J. N., G. M. Bodner, and L. H. Rickard. 
Chemistry: Structure and Dynamics. 2nd edition, 
supplement. New York, NY: John Wiley & Sons, 2003. 

Siloxanes 



poly(dimethylsiloxane) PDMS 

Siloxanes 



chain 1 

chain 2 

chain 3 



“Mister Cellophane”
 from the musical Chicago 

Image from the film Chicago removed due to copyright restrictions. 



Polythene Pam


(Lennon/McCartney)


Lyrics removed due to copyright restrictions. 
"Polythene Pam." The Beatles. Abbey Road (1969). 



Courtesy of Chemical Heritage Foundation. Used with permission.




Hermann Staudinger 1922 (Nobel 1953) 

Courtesy of Chemical Heritage Foundation. Used with permission. 





Wallace Carothers (1896 – 1937)


Courtesy of the Hagley Museum and Library. Used with permission.




HO2C-(CH2)4-CO2H(hexane) 



glass 

rubber 



norbornene isoprene 

(°C) 

b.p. H2O 100  elastic  elastic 

Tg norbornene 40 

room temp  21  tough elastic 

Tg isoprene  -70 

b.p. N2 -196  tough tough 



pattern of adoption


wonder

substitution

innovation

concern




carbolic acid


+


formaldehyde





phenolic resin


Advertisement, 1926. 



Promotional photo, 1909. 



Source: Fortune Magazine, October 1940. © Fortune/Time Inc. All rights reserved.

This content is excluded from our Creative Commons license. For more information, see http://ocw.mit.edu/fairuse.
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Source: Fortune Magazine, October 1940. © Fortune/Time Inc. All rights reserved.

This content is excluded from our Creative Commons license. For more information, see http://ocw.mit.edu/fairuse.
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room of  sprayed polyurethane foam by Douglas Deeds 
for “Plastic as Plastic” exhibition at 
Museum of  Contemporary Crafts, New York, 1968 

© source unknown. All rights reserved. This content is excluded from our 
Creative Commons license. For more information, 
see http://ocw.mit.edu/fairuse. 

http://ocw.mit.edu/fairuse




US annual prodn of  polymers:
 100 billion lb = 50 million tons 

3 - 4 million tons recycled 

cf. steel - US annual prodn:
 140 million tons 

- 80 million tons virgin metal 
- 60 million tons recycled scrap 



US annual prodn of  polymers:
 100 billion lb = 50 million tons 

3 - 4 million tons recycled 

cf. aluminum - US annual prodn:
 4 million tons 

1 million tons recycled 
62% return rate on UBCs (DFE) 



© Rutgers University Press. All rights reserved.

This content is excluded from our Creative Commons license.
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