
Homework #7:  Glass  16 pts total
Chem 6614 Chemical Instrumentation

Due Wednesday 13 April 2016
Your name: ______answers______________________________________ 

7.1. 
What are the three components of a glass ?   (3 pts)

a) Former (SiO2 for example)
b)  Flux  (Na2O for example)
c) Modifier (CaO for example)
7.2.
What unique structural feature provides the unusual thermal shock stability of Pyrex ?

The chief structural change is created by addition of B2O3 and Al2O3 formers in modest amounts. These cause the glass to form a fine-grained biphasic system composed of a rigid silica rich domain closely integrated with a soft soda rich domain. The latter provides the reasonable melting temperatures; the former provides the shock stability
7.3.        What is not true about glasses in the list below:

a) can occur in crystallized as well as glassy form

b) can have different physical properties for the same oxide composition

c) is always homogeneous even at the atomic scale

d) can be formed from non-stoichiometric ratios of elements

(since glass can be biphasic, ( c) is obviously  untrue
7.4 
Which is not a method that samples the bulk properties of glass:

  Magic Angle Spinning NMR is solid state NMR used to determine details of glass structure at the molecular level




a) dsc

b) powder XRD
c) MAS-NMR

d) SEM/TEM

e) Resistivity






              (by elimination)
7.5)
Match the glass on the left with a property or feature it possesses on the right. (4 points total )


a)
Pyrex

__3____





1)   Na2O + SiO2







b)
silica

___2___





2)   composed only of former



c)
soda-lime
__4____





3)   two phase glass


d)
water glass
_1___






4)    soft, 2000 BC
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7.6.
a)
What instrument gave the plot above ? _________DSC______________________________

b)
Identify three major thermal events above (write name of event where it occurs on plot above)


c)
What is the most likely source of the thermogram sample of those listed below:  (circle one)



(4 pts total)

1)silica glass   2) silica crystal    3) CaSO4*2H2O
 4)Pyrex glass
5)crystalline plastic   6)glassy plastic   7) NaCl  8) soda-lime glass

The low glass transition allows us to pick the glassy plastic since most inorganic Tg are well above 100 oC
7.7.)
A sample of white, finely divided powder arrives at your lab bench. It has the following properties:  slightly soluble in NaOH; shows a strong yellow color and sags easily when placed in  a blue Bunsen Burner flame; a glass transition , glass--> crystal transition and melting point all between 150 - 800oC
. Slight dehydration when examined via DTG. Your favorite chemistry 
instructor says `crap’ when he sees it. (2 points)


What is the powder ? _________________


Evidence for it being soda lime

a)Yellow color is sodium D line from soda in glass

b)Low melting point evidenced by sagging in Bunsen Burner and most thermal events happening < 800C…characteristic of soft glass= soda lime

c)dehydration is common for soda lime glass which absorbs water over time at low % 

d) Doc hates soda-lime….it has none of the working properties of Pyrex, which is both thermally shock resistant and chemical more durable than soda lime. 

Fyi: Despite his love of Pyrex, Doc is not a shill for Corning Inc. Pyrex is now a brand sold by a different company than Corning, whose patent ran out long ago on code 7740 = pyrex. The stuff just works great.
