DIFFERENTIATING BETWEEN ORGANIC MOLECULAR COMPOUNDS &

INORGANIC IONIC COMPOUNDS

Sucrose is an organic, (as well as a) molecular compound.   It has the formula C12H22O11.

Sucrose is made up of electrically neutral atoms, of carbon, hydrogen, and oxygen, bonded in a specific fixed ratio.  (So, sucrose is a compound)
Each of the atoms of sucrose is a nonmetal and the bonds between the atoms are covalent bonds. (So, sucrose is a molecule)

A sucrose molecule has a skeleton of carbon atoms, essentially bonded to each other.  The oxygen and hydrogen atoms are essentially bonded to these carbons.  Carbon is the central atom.  (So, sucrose is organic) 
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(a single molecule of the organic compound, sucrose)

                             http://www.chem.purdue.edu/gchelp/molecules/sucrose.html
Sodium chloride is an inorganic (as well as an) ionic compound.  It has the formula NaCl.

Sodium chloride is made up of electrically charged ions of Na1+ and Cl1- that are present in a fixed ratio (So, sodium chloride is a compound).
Sodium chloride is made up of metal ions and nonmetal ions, held to each other through the strength of an electrostatic attraction, of opposite charges, called an ionic bond.  (So, sodium chloride is an ionic compound)
Carbon is NOT the central atom (it is not even found in the compound).  (So, sodium chloride is inorganic)
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(multiple examples of sodium chloride, in which each + represents





  a sodium metal ion and each  ―  represents a chloride ion.)






   http://www.bbc.co.uk/schools/gcsebitesize/science/add_edexcel/ionic_compounds/ionicanalysisrev1.shtml

Fact1:  Molecular compounds are made of two or more different elements bonded to each other

                       with covalent bonds in a specific ratio.
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           The bond is strong, due to the physical overlap of the electron clouds of



the bonded atoms (almost like a physical bridging of the two clouds)
Fact2:  Molecules are generally identified as being made of nonmetal atoms
Fact3 : Organic compounds are molecules, with carbon as the central atom.

Fact4: Samples of organic compounds 

           have low melting points relative to inorganic ionic compounds 
           are sort of smelly (some in a nice way...others not so nice).  

           can be soft (waxy) solids, liquids or gases at room temperature

           are not easily dissolved in water… but, even when one can be dissolved in water, it does not

                  produce electrolyte solutions.

          When an organic molecular substance dissolves in water, it tends to exist as separate, but
                      whole molecules in water …recall when I was separating sheets of paper from each other.
  
          There are no ions in solution.  Water does not seem to be able to weaken the covalent

          bond between the atoms of the molecules


            Conclusion:  Some organic compounds may dissolve in water, into small units of molecules,
 

but they do not produce ions.

                                           0                                               0                0                  0

                                     ( + water     (  (   (   (
                                          (notice the unit has dissolved, but NOT into ions... thus most




                organic compounds in water are NON-ELECTROLYTES)

            Fact6:  Ionic compounds are made up of ( and ( ions attracted to each other (opposite charges
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            attract)

            Fact7: The ionic bond is strong, and ionic compounds exist in the solid phase at STP

            Fact8:  Although the ionic bond is strong, it tends to get “short circuited” by water and 

                       ionic compounds tend to dissolve and  produce free moving ions in water (electrolytes)
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                                                                                 (                          ( 
                             (notice the unit has not only dissolved, but it has broken up into ions ... thus 
                              ionic compounds in water are ELECTROLYTES)

Fact9:  As a rule if an ionic compound dissolves in water, ions (electrolytes) are produced.

PROCEDURE

1)  Put on your goggles

PART 1:

2)   Get two 50 mL beakers.  Using the scoop or spatula, place a small sample of Compound A into one beaker
      Label the beaker “A”.  Place a small sample of Compound B into the other beaker. Label the beaker as “B”

3)   At your workstation, record observations of each compound, regarding: phase, color, shape, odor.  (To test
      for odor, you may want to use the reagent bottles from the central station … be sure to "waft" your hand
      over the samples … Avoid "snorting"!!)

4)  Get a weighing boat and put it on the counter top of your work station.  Place a few grains of Compound A
     towards one side of the paper and a few grains of Compound B on the other side.  With the edge of a glass
     stirring rod, try to crush each of the solids. Record your observations…(Was it difficult to crush?  Did it
     shatter?  Was it hard, soft….?)   Toss the boat and substances into the trash. 

5)  Set up a ring stand with a ring clamp. Lay a clay triangle on the ring clamp.  Get a crucible top and
     place the crucible top on the clay triangle.  (See Diagram 1 and then Diagram 2)
6)  On one side of the crucible top, place a small sample of Compound A. On the other side of the crucible
      top place some of Compound B.  Be sure you know which is which!!!




                                                       ringstand                                 Put “A” on one side             Put “B” on the













       other side.

       clay triangle

                                                             ring clamp,                                                                              crucible top

                                                            pretty close to the                                                       sitting on the triangle

                                                            bottom                                                                                      














a lit candle

                     Diagram 1                               Diagram 2

7)  Using a lit candle, heat the crucible top until one of the solids melts.  Record your observations. (Diagram 2)

8)  Take out A THIRD small beaker and add some DISTILLED water to it.  Try to dissolve some of Compound

      A in the water.  Be sure to give it a good stir, for about 1 minute, with the glass rod … Record the results.  

9)  Bring this mixture over to the conductivity tester and test for electrical conductivity (Record your results)

10)  Discard most of the solution down the drain and any solid that is in the beaker, in the trash.  Repeat steps

       8 and 9, using Compound B.

11)  Discard what is in the beaker as in step 10. 

PART 2:  Go over to the "unknowns".  Select and test them, in the effort to categorize them as inorganic ionic compound or as an organic molecular compound. For the melting point, you want to run each against A and B separately, for the sake of comparison.   So, on your clean crucible top, have a little bit of A, B and unknown.  Keep a complete record of results.

NAME ______________________________ DIFFERENTIATION: ORGANIC MOLECULAR VS INORGANIC

            IONIC SUBSTANCES.
THE PHYSICAL CHARACTERISTICS OF COMPOUNDS
	1
	Appearance of crystals of "A"

 (e.g. phase at room conditions, color, shape, crystalline, …. looks like a hydrate)
	_____________________________________________

_____________________________________________



	2
	Appearance of crystals of "B"

(e.g. phase at room conditions, color, shape, crystalline, …. looks like a hydrate)
	 ____________________________________________

_____________________________________________



	3
	Brittleness / Softness  of "A"

  
	Did it shatter/crumble? Was it soft?


	4
	Brittleness / Softness  of "B"

   
	Did it shatter/crumble? Was it soft?

	5
	Relative melting point of "A" vs. "B"
	The melting point of  ______ is relatively higher 

than the melting point of  _______

	6
	Existence / Level of detectable odor of "A"


	

	7
	Existence / Level of detectable odor of "B"


	

	8
	Extent of solubility of "A" in water


	"A" is  soluble / slightly soluble / insoluble  in water

	9
	Extent of solubility of "B" in water


	"B" is  soluble / slightly soluble / insoluble  in water

	10

	The ability of "A" to conduct an

 electrical current in water.

	When mixed with water, "A" _________

__________________ an electrical current

	11
	The ability of "A" to conduct an

 electrical current in water


	When mixed with water, "B" _________

__________________ an electrical current


NAME _____________________________________     WRITE-UP:   ICLS BOND TYPES

1)  Using the data for substance A and B only which one was an inorganic ionic compound and which was an

     organic molecular compound?  In essence this must use the Informational Checklist (Command of

     Evidence …) 

· In your response, use your observations from at least TWO different tests to support / prove your answer.  

· Also, use the facts from the lab theory sheet to state how your observations support your categorization for A and B.  Prove your command of the evidence ….Get going!
	“A” is __________________________  
	“B” is ______________________________


	Proof:  
	Proof: 



2)  Create a word-processed Data Table which expresses the results of the tested unknown compounds.

· Using data, regarding the relative melting point, solubility in water, presence of odor (vapors) and

conductivity of  an electrical current create a word-processed Data Table which expresses the results of the tested unknown compounds.  

· Include a column that categorizes each of the unknown compounds, as either an organic molecular compound, OR as an inorganic ionic compound.  
· In a short response following the table, support your categorization of two of the unknown compounds by referring to the collected data…Prove your command of the evidence…
	Substance
	
	 
	 
	 
	 
	Identity/

Categorization



	C
	
	
	
	
	
	

	D
	
	
	
	
	
	

	E
	
	
	
	
	
	

	F
	
	
	
	
	
	

	G
	
	
	
	
	
	


3)  A student performed this same experiment with a third compound, Compound “X”.  If Compound “X”, were
     an ORGANIC MOLECULAR COMPOUND what would be the results?  Complete the data table so that

     it lists the expected results for an organic molecular compound. 

                                  SUMMARY OF ORGANIC COMPOUND CHARACTERISTICS
	MELTING POINT
	Circle one:

Using “A” and “B” as standards the melting point of Compound C should be: 

Relatively High
Relatively Low  


	SOLUBLE IN WATER
	a little bit / not soluble / quite soluble



	IF THE COMPOUND WERE SOLUBLE IN WATER, SHOULD IT CONDUCT AN ELECTRICAL CURRENT?


	yes  / no  / varied



	PHYSICAL APPEARANCE
	

	ODOR
	yes / no / varied


For questions 4-5, one or more of the responses given is (are) correct. Using your understanding of chemistry decide which of the responses is (are) correct.  Then choose:


1)   if only  I is correct


2)   if only II is correct


3)   if only I and II are correct


4)   if only II and III are correct


5)   if I, II, and III are correct

___4)  Given:

	Characteristic
	A
	B
	C

	melting point
	135(C
	72.7(C
	808 (C

	phase @ STP
	solid
	solid
	solid

	solubility in water at

25(C/100 g water
	insoluble


	poorly soluble


	soluble



	conductivity in water
	does not conduct
	does not conduct
	yes, conducts an electrical current


Based upon the above data, you may conclude:

I)  A could be an organic molecular compound

     

II) B could be an organic molecular compound


III)  C could be an inorganic ionic compound

Defend your reasoning, by citing data from the above table and your understanding of the concepts/notes/reading.

___5)  Given

	Characteristic
	A
	B
	C

	melting point
	643(C
	63(C
	1,802 (C

	phase @ STP
	solid
	solid
	solid

	solubility in water at

25(C/100 g water
	very soluble


	insoluble


	insoluble

	conductivity in water
	yes, electricity was conducted
	does not conduct
	does not conduct

	combustibility
	does not burn in oxygen
	burns with a bright flame
	does not burn in oxygen


Based upon the above data, you may conclude:

I)  A could be an inorganic ionic compound

     

II) B could be an organic molecular compound


III)  C could be an organic molecular compound
Defend your reasoning, by citing data from the above table and your understanding of the concepts/notes/reading.

Question 6 has a single answer only.  It is like questions 4 and 5, but organizes the data a little bit differently.  Select the choice a, b, c or d as your answer.
___6)  A student investigated four samples of four different substances in the solid state.  The table is a record of the behaviors she observed (marked in X) when each sample was tested.

	Behavior Tested
	Sample I
	Sample II
	Sample III
	Sample IV

	High Melting Point
	X
	
	X
	

	Low Melting Point
	
	X
	
	X

	Soluble in Water
	X
	X
	
	X

	Insoluble in Water
	
	
	X
	

	Conducts a Current in Water
	X
	
	
	X

	Does Not Conduct a Current in Water
	
	X
	X
	



Based upon the data and your understanding of chemistry, which of the solids investigated had the


characteristics most closely associated with an organic molecular compound, like table sugar?


a)  Sample I

b)  Sample II

c)  Sample III

d)  Sample IV

Defend your reasoning, by citing data from the above table and your understanding of the concepts/notes/reading.

