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Figure 1.11

* Chemical methods of separation include electrolysis. TPhysical methods of separation include filtration, distillation,
and crystallization.
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example

brine (NaCl = H,0)
wine (EtOH = H,0)
seltzer (CO, = H,0)
air (O,, Ar, CO,... = N,)

metal alloy (C = Fe)

doped semiconductor ( B = Si)
stabilized ceramic (CaO = ZrQO,)
modified glass (Na,O = Si0O,)
amalgam (Hg = Ag)
intercalation (H, = LaNis)



classify liquid mixtures by particle size
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Solubility Rules for Ionic Compounds in Water

Soluble Ionic Compounds

The Nat, Kt , and NH4" ions form soluble ionic compounds. Thus, NaCI, KNO3, and
(NH4),COj; are soluble ionic compounds.

The nitrate 1on (NO3") forms soluble ionic compounds. Thus, Cu(NO3), and Fe(NO3);3 are
soluble.

The chloride (Cl1 ), bromide (Br ), and iodide (I ) ions usually form soluble ionic
compounds. Exceptions include ionic compounds of the Pb?*, Hg,*", Ag", and Cu*

ions. CuBr, 1s soluble, but CuBr 1s not.

The sulfate ion (SOZ ) usually forms soluble ionic compounds. Exceptions include
BaSOg4, SrSO4, and PbSO,, which are insoluble, and Ag,SO4, CaSO,, and Hg,SOy,
which are slightly soluble.

Insoluble Ionic Compounds

Sulfides (S%) are usually insoluble. Exceptions include Na,S, K,S, (NH,),S, MgS, CaS,
SrS, and BaS.

Oxides (O?") are usually insoluble. Exceptions include Na,O, K,0, SrO, and BaO, which
are soluble, and CaO, which i1s slightly soluble.

Hydroxides (OH ) are usually insoluble. Exceptions include NaOH, KOH, Sr(OH),,
and Ba(OH),, which are soluble, and Ca(OH),, which i1s slightly soluble.

Chromates (CrO42'), phosphates (PO43 7)), and carbonates (CO32') are usually insoluble.
Exceptions include ionic compounds of the Na™, K*, and NH, " ions, such as NayCrOy,
K3PO4, and (NH4)2CO3

Image by MIT OpenCourseWare. After Spencer, Bodner, and Rickard, Chemistry: Structure and Dynamics.



NaCl dissolving in water
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Newpaper article removed due to copyright restrictions.
Chang, Kenneth. "
The New York Times, July 29, 2008.


http://www.nytimes.com/2008/07/29/science/29glass.html

Image removed due to copyright restrictions.
Graphic of the molecular structure of glass, accompanying Chang, Kenneth.

" " The New York Times, July 29, 2008.
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bulk metallic glasses

Pd-Cu-Ni-P
Zr-Ti-Cu-Ni-Be

m Zr-Al-Ni-Cu
Pd-Ni-P = g® Mg-Cu-Y
La-Al-Ni
®m Au-Pb-Sb

kness [cm]

,\
o

-
-
-

—

(=)
—
.
—
~

1))

Pd-Cu-Si m

Critical ca

Source: Telford, M. "The Case for Bulk Metallic Glass." Materials Today 7, no. 3 (2004): 36-43.
Courtesy Elsevier, Inc., . Used with permission.
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bulk metallic glasses
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Source: Telford, M. "The Case for Bulk Metallic Glass." Materials Today 7, no. 3 (2004): 36-43.
Courtesy Elsevier, Inc., . Used with permission.
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bulk metallic glasses (BMGs

Vitreloy1: Zra1.2Ti13.8Cu12.5Nit0.0Be225

Properties Vit1 Al alloys Ti alloys Steel alloys
Density (g cm3) 6.1 26-29 4.3-5.1 7.8
Tensile yield strength, 6, (GPa) 1.9 0.10-0.63 0.18-1.32 0.50-1.60
Elastic strain limit, g4 2% ~0.5% ~0.5% ~0.5%
Fracture toughness, K;. (MPa m%) 20-140 23-45 55-115 50-154
Specific strength (GPa g-1 cm3) 0.32 <0.24 kY <0.21

Source: Telford, M. "The Case for Bulk Metallic Glass." Materials Today 7, no. 3 (2004): 36-43.
. Used with permission.

Courtesy Elsevier, Inc.,
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