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1. Classify each mixture as heterogeneous or homogeneous
a. 
b. _________________  gasoline
c. _________________ milk
d. _________________ blood
e. _________________ chocolate chip ice cream
f. _________________ brass (a blend of copper and zinc)
g. _________________ black coffee
2. 

	3. Which box would only give one substance if you distilled it?
a) Box A
b) Box B
c) Box C
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	d) 
	
	A
	B
	C

	
	
	
	
	



	4. Under each image write a separation technique:

· distillation
· chromatography
· filtration
· partial freezing
· partial melting
· diffusion
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	a) 
	
	This separation process is: _______________
	This is separated using: _______________
	This separation process is: _______________

	
	
	
	
	




	Match the separation method with the physical principal
5. ______ Filtering a mixture of water, sand , and sugar
6. ______ Distilling a mixture of water and ethanol
7. ______ Centrifuging a mixture of Uranium 235 and Uranium 238
8. ______ Heating a rock over a campfire until the metal called lead comes out of the rock.
9. ______ Crushing iron ore rocks and collecting the iron that sinks to the bottom of a tank of soapy water while the sand and silica floats to the top

	
	b) different melting points
c) different boiling points
d) different solubility (dissolves differently
e) different mass or density


10. If a 14.1g disc made of unknown metal is heated using 349 joules, its temperature rises 3.79°C. Calculate the specific heat of the disc.  

	11. If you used distillation to separate a mixture of decane and hexane, which would distill first?  


12. Distillation works because two substances have different 
a. melting points
b. boiling points
c. densities
13. If you used partial freezing  to separate a mixture of ethane and butane, which would freeze first?  


14. After the mixture in the previous question started to freeze, what would you do to get the two substances away from each other?  
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15. If a mixture of these two metals is heated, circle which substance will melt first (based on their melting point (mp):
lithium		lutetium
16. If crushed and placed in foaming water which substance would sink fastest (based on their specific gravity):
lutetium		magnesium
17. If a mixture of the following two metals was heated until it was completely liquid and then allowed to cool, circle which substance would freeze (become solid) first ,based on their melting point (mp):
magnesium				lutetium
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table I Hydrocarbon boiling poinis

Hydrocubon  boiling
‘point
)
Butene 05
Decene 1730
Ethane 886
Heptane 984
Hexene 687
Methane 1617
Nonane 1508
Octane 1257
Fentane 31

Propane a1
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- THE ELEMENTS (continued)

process. Anglesite (PbSO.), cerussite (PbCO;),;and minim (Pb,0,) are other common lead minerals. Lead is a bluish-white
metal of bright luster, is very soft, highly malleable, ductile, and a poor conductor of electricity. It is very resistant to
corrosion; lead pipes bearing the insignia of Roman emperors, used as drains from the baths, are still in service. It is used in
containers for corrosive liquids (such as in sulfuric acid chambers) and may be toughened by the addition of a small percentage
of antimony or other metals. Natural lead is a mixture of four stable isotopes: Pb*4.(1.48%), Pb**¢ (23.6%), Pb**’ (22.6%),
and Pb *°® (52.3%). Lead isotopes are the end products of each of the three series of naturally occurring radioactive elements:
Pb** for the uranium series, Pb**’ for the actinium series, and Pb?®® for the thorium series. Seventeen other isotopes of lead,
all of which are radioactive, are recognized. Its alloys include solder, type metal, and various antifriction metals. Great
quantities of lead, both as the metal and as the dioxide, are used in storage batteries. Much metal also goes into cable covering,

plumbing, ammunition, and in the manufacture of lead tetraethyl, used as an antiknock compound in gasoline. The metal is
very effective as a sound absorber,

is used as a radiation shield around X-ray equipment and nuclear reactors, and is used to
absorb vibration. White lead, the basic carbonate, sublimed white lead (PbSO,), chrome yellow (PbCrO,), red lead (Pb;0,),
and other lead compounds are used extensively in paints, although in recent years the use of lead in paints has been-drastically
curtailed to eliminate or reduce health hazards. Lead oxide is used in producing fine ‘‘crystal glass’’ and ‘“flint glass’’ of a
high index of refraction for achromatic lenses. The nitrate and the acetate are soluble salts. Lead salts such as lead arsenate
have been used as insecticides, but their use in recent years has been practically eliminated in favor of less harmful organic
compounds. Care must be used in handling lead as it is a cumulative poison. Environmental concern with lead poisoning has
resulted in a national program to reduce the concentration of lead in gasoline.

Lithium — (Gr. lithos, stone), Li; at. wt. 6.941; at. no. 3; m.p. 180.54°C; b.p. 1342°C; sp. gr. 0.534 (20 °C); valence 1.
Discovered by Arfvedson in 1817. Lithium is the lightest of all metals, with a density only about half that of water. It does
not occur free in nature; combined it is found in small amounts in nearly all igneous rocks and in the waters of many mineral
springs. Lepidolite, spodumene, petalite, and amblygoniteare the more important minerals containing it. Lithium is presently
being recovered from brines of Searles Lake, in California, and from those in Nevada. Large deposits of spodumene are
found in North Carolina. The metal is produced electrolytically from the fused chloride. Lithium is silvery in appearance,
much like Na and K, other members of the alkali metal series. It reacts with water, but not as vigorously as sodium. Lithium
imparts a beautiful crimson color to a flame, but when the metal burns strongly the flame is a dazzling white. Since World
War II, the production of lithium metal and its compounds has increased greatly. Because the metal ha§ the highest specific
heat of any solid element, it has found use in heat transfer applications; however, it is corrosive and requires special handling.
The metal has been used as an alloying agent, is of interest in synthesis of organic compounds, and has nuklear applications.
It ranks as a leading contender as a battery anode material as it has a high electrochemical potential. Lithium is used in

 special glasses and ceramics. The glass for the 200-in. telescope at Mt. Palomar contains lithium as a minor ingredient.:

Lithium chloride is one of the most hygroscopic materials known, and it, as well as lithium bromide, is used in air conditioning
and industrial drying systems. Lithium stearate is used as an all-purpose and high-temperature lubricant. Other lithium com-
pounds are used in dry cells and storage batteries. The metal is priced at about $20/1b.

Lutetium — (Lutetia, ancient name for Paris, sometimes called cassiopeium by the Germans), Lu; at. wt. 174.967; at. no.
71; m.p. 1663°C; b.p. 3395°C; sp. gr. 9.840 (25°C); valence 3. In 1907, Urbain described a process by which Marignac’s
ytterbium (1879) could be separated into the two elements, ytterbium (neoytterbium) and lutetium. These elements were
identical with ‘‘aldebaranium’’ and ‘‘cassiopeium,’’ independently discovered by von Welsbach about the same time. Charles
James of the University of New Hampshire also independently prepared the very pure oxide, lutecia, at this time. The spelling
of the element was changed from lutecium to Iutetium in 1949. Lutetium occurs in very small amounts in nearly all minerals
containing yttrium, and is present in monazite to the extent of about 0.003%, which is a commercial source. The pure metal
has been isolated only in recent years and is one of the most difficult to prepare. It can be prepared by the reduction of
anhydrous LuCl; or LuF, by an alkali or alkaline earth metal. The metal is silvery white and relatively stable in air. While
new techniques, including ion-exchange reactions, have been developed to separate the various rare-earth elbments, lutetium
is still the most costly of all naturally occurring rare earths. It is slightly more abundant than thulium. It is now priced at
about $75/g or $30,000/1b. Lu'’*occurs naturally (2.6%) with Lu*’* (97.4%). It is radioactive with a half-life of about 3 x
10*° years, Stable lutetium nuclides, which emit pure beta radiation after thermal neutron activation, can be used as catalysts
in cracking, alkylation, hydrogenation, and polymerization. Virtually no other commercial uses have been found yet for
lutetium, as it is one of the most costly of the rare earth metals. While lutetium, like other rare-earth metals, is thought to
have a low toxicity rating, it should be handled with care until more information is available.

Magnesium — (Magnesia, district in Thessaly) Mg; at. wt. 24.305; at. no. 12; m.p. 648.8+0.5°C; b.p. 1090°C; sp. gr.
1.738 (20°C); valence 2. Compounds of magnesium have long been known. Black recognized magnesium as an element in
1755. 1t was isolated by Davy in 1808, and prepared in coherent form by Bussy in 1831. Magnesium is the eighth most
abundant element in the earth’s crust. It does not occur uncombined, but is found in large deposits in the form of magnesite,
dolomite, and other minerals. The metal is now principally obtained in the U.S. by electrolysis of fused magnesium-chloride
derived from brines, wells, and sea water. Magnesium is a light, silvery-white, and fairly tough metal. It tarnishes slightly in

 air, and finely divided magnesium readily ignites upon heating in air and burns with a dazzling white flame. It is used in

flashlight photography, flares, and pyrotechnics, including incendiary bombs. It is one third lighter than aluminum, and in
alloys is essential for airplane and missile construction. The metal improves the mechanical, fabrication, and welding char-
acteristics of aluminum when used as an alloying agent. Magnesium is used in producing nodular graphite in cast iron, and
is used as an additive to conventional propellants. It is also used as a reducing agent in the production of pure uranium and
other metals from their salts. The hydroxide (milk of magnesia), chloride, sulfate (Epsom salts), and citrate are used in
medicine. Dead-burned magnesite is employed for refractory purposes such as brick and liners in furnaces and converters.
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