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Introduction


Sulfur is an interesting element. It exists in several different forms. Different forms of the same substance are called allotropes. We will examine two of these allotropes in this activity. Ordinary yellow sulfur (native sulfur) is called rhombic sulfur. When this sulfur is melted and allowed to crystallize, it forms another type of sulfur called monoclinic sulfur. Monoclinic sulfur has long needles. We will melt sulfur and pour the liquid sulfur into a mold containing a coin. When the sulfur cools, we will have a nice impression of the coin!


SCIENCE PROCESS SKILLS


�
Identifying


Measuring


Observing


Predicting


Experimenting


Collecting and interpreting data


Analyzing data


�
AAAS SCIENCE BENCHMARKS


�
1A The Scientific World View


1B Scientific Inquiry


4D Structure of Matter


4E Energy Transformations


12 Manipulation and Observation


12E Critical Response Skills


5E Flow of Energy and Matter


�
SCIENCE EDUCATION CONTENT STANDARDS (NRC)


�
Grades 5-8


Design and conduct a scientific investigation


Use appropriate tools, techniques, and analyze data


Construct explanations and models using evidence


Properties of matter


Particulate model of matter


Grades 9-12


Identify the questions and use concepts to guide scientific investigations


Construct and revise scientific explanations and models


Using logic and evidence


Recognize and analyze alternative explanations and models


��Communicate and defend a scientific argument


Interactions of energy and matter


Atomic structure of matter�
STATE SCIENCE CURRICULUM FRAMEWORKS


Grades 5-8:	1.1.7,1.1.10,1.1.11, 1.1.12, 1.1.13, 1.1.14, 1.1.15, 1.1.16, 3.1.15, 3.1.17, 3.1.19


Grades 9-12:	1.1.20, 1.1.21, 1.1.22, 1.1.26, 1.1.27, 3.1.33, 3.1.37


Materials


Penny or other coin.


Sulfur.


Paper cups (unglazed Dixie Cups work well).


Burner.


Art blade or scissors.


Tongs.


Procedure (Wear SAFETY Glasses)


First, prepare the mold for your experiment. On the bottom of a small paper cup, outline a penny or other coin by drawing around its outer edge with a pencil or pen. Cut out the circle to form a window and hold the cup firmly on top of the coin. The coin should have a tight fit at the bottom of the cup.


Fill the test tube about three-fourths full with sulfur. Note the properties of this sulfur.


Slowly heat the sulfur just until it melts. Do not overheat.


When the sulfur has completely melted, carefully and quickly pour it into the paper cup while holding the paper cup with tongs tightly in place over the coin.


When the sulfur has cooled and hardened, carefully tear away the paper cup. Did the coin leave a nice impression in the sulfur? How does the crystallized sulfur compare with the original sulfur?


Reaction


This reaction is merely a phase change from one allotropic form of sulfur to another. Ordinary crystals of yellow sulfur are orthorhombic in shape. At 95.2 °C, sulfur melts. The straw-colored liquid is called lambda sulfur. When it cools and crystallizes, this sulfur forms monoclinic sulfur. Crystals of this form of sulfur are long needles. Eventually, all forms of sulfur at room temperature change back into the ordi�nary yellow rhombic form. Refer to Activity 17 for more on these shapes.


Questions


What is an allotrope?


What allotropes of sulfur did you examine?


What property of sulfur permitted you to make an impression of a coin?


Do you know of other elements that have other forms (allotropes)? Go to the library!


What is the melting point of sulfur?


Notes for the Teacher


Background


Some elements exist in different forms. These different forms are called allotropes. Sulfur has several allotropes. In the normal, yellow form it is called rhombic sulfur. When heated, it melts to form lambda sulfur. When this form is allowed to cool, it crystallizes into monoclinic sulfur. If the molten lambda sulfur is poured into water to cool it rapidly, it forms plastic sulfur.


Teaching Tips


Have students devise other methods to prepare a mold for the coin.


Sulfur at room temperature actually consists of eight atoms of sulfur connected in a puckered ring, S8. Even though chemists know this fact, they usually repre�sent sulfur simply as "S" in chemical equations.


Sulfur occurs in the free form, and large deposits are found in Texas and Louisiana.


Sulfur is extracted by forcing superheated water into the ground. Compressed air is then forced into the melt, and molten sulfur is pushed to the surface. This process is called the Frasch process.


Students should not overheat the sulfur. When melted, it will be pale yellow. If students continue to heat the liquid, it will become darker and syrupy at 150 °C.


Sulfur is the brimstone described in the Bible.


Answers To The Questions


An allotrope is a different form of the same element.


In this activity, the rhombic and monoclinic forms were examined.


The quick cooling of the sulfur and the fine crystal formation caused an impres�sion of the coin to form.


Yes. Arsenic, carbon, oxygen, phosphorus, and tin also form allotropes. (Encourage students to look these up and report on them.)


The melting point of rhombic sulfur is 95.2 °C.


Source


Borgford, Christie L. and Lee R. Summerlin, “Activity 21: Sulfur Makes a Nice Impression,” Chemical Activities: Teacher Edition.  Washington, D.C.: American Chemical Society, 1988. p.p. 59-60.
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