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EXPERIMENT #4-5 

 CHARACTERIZATION OF COMPOUNDS 

VIDEO TUTORIALS 

 

Videos that will help you understand how to perform this experiment are posted at  

https://www.youtube.com/channel/UCJgCALLFWErQLRSvZWNT8Iw 

Look for videos with this experiment title in their name. 

 

INTRODUCTION 

Characterizing a compound is the process of determining the most basic physical and chemical 

properties of the compound. This includes determining its solubility in water, whether aqueous 

solutions of the compound conduct electricity and if it is an acid or a base. In this experiment you 

will characterize five compounds: sucrose, magnesium sulfate heptahydrate, citric acid, arginine 

and calcium sulfate. The process you will use is summarized in the flowchart. You should refer to 

the flowchart frequently as read this introduction and as you perform the experiment.  

In this experiment you will determine the solubility classification of the compounds you are 

studying by observing what volume of water is necessary to dissolve a carefully measured mass 

of the compound. Solubility classifications are based upon the amount of solvent required to dissolve 

1.0 gram of a compound. The commonly used descriptive terms are summarized in Table 1.  

The aqueous solution you have prepared in performing the solubility determination will then be 

tested using a conductivity apparatus. This apparatus consists of a Light Emitting Diode (LED), 

a power supply with two AAA batteries and a set of electrodes. The solution being tested is placed 

in a 15 mL test tube and the electrodes are dipped into it. You will observe the brightness of the 

LED in order to classify the dissolved compound as either a strong electrolyte, a weak electrolyte 

or a non-electrolyte. For reference, solutions of sodium chloride, acetic acid and of distilled water, 

will also be tested. These compounds are a strong electrolyte, a weak electrolyte and a non-

electrolyte respectively.  

Solutions of compounds which cause the LED to become brightly lit do this because they conduct 

electricity very well. These types of compounds are Strong Electrolytes. The majority of strong 

electrolytes are ionic compounds. When ionic compounds dissolve the lattice, which the ions exist 

in as a solid, breaks up and the ions move around freely within the solution. It is the mobility of 

these ions in solution that allows electricity to be conducted. In order to conduct electricity matter 

must contain charged particles and they must be mobile. The one type of compound that is a strong 

electrolyte but is not an ionic compound are the Strong Acids. The strong acids are molecular 

compounds, they do exist as molecules not as a lattice, but unlike other molecular compounds 

https://www.youtube.com/channel/UCJgCALLFWErQLRSvZWNT8Iw
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when the strong acids dissolve every single acid molecule separates into positive and negative 

ions. An example of a strong acid dissolving and forming ions is shown below for the hydrochloric 

acid. 

HCl (g) → H+ (aq) Cl- (aq)     100% of HCl molecules undergo this process in water 

Solutions of compounds which completely dissolved in 100 mL or less of water and cause the 

LED to become dimly lit do this because they conduct electricity, but not very well. These types 

of compounds are known as Weak Electrolytes. The weak electrolytes are molecular compounds 

that are weak acids or bases. When weak acids or bases dissolve only a fraction of the molecules 

dissolved result in ions forming in solution. The process that generates the ions is different for 

weak acids and bases. For weak acids the process is similar to the process that strong acids undergo 

but the process does not occur for all dissolved acid molecules. An example is shown below for 

hydrofluoric acid. 

HF (g) → H+ (aq) Cl- (aq)     less than 100% of HF molecules undergo this process in water 

For weak bases the process they undergo that forms ions is a reaction the base undergoes with 

water. An example is shown below for the weak base ammonia (NH3). 

NH3(g) + H2O(l) → NH4
+(aq) + OH- (aq) less than 100% of NH3 molecules undergo this process 

Solutions of compounds which did fully dissolve that only faintly lit the LED are Non-

Electrolytes. The non-electrolytes are all neutral molecular compounds meaning they are not weak 

acids or bases. When these compounds dissolve no ions (or a very small amount) are formed in 

solution. Water itself is a non-electrolyte. The quality of the most highly purified water is 

determined by measuring how low its conductivity is. Tap water while it is safe to consume does 

contain both strong electrolytes and weak electrolytes. Corrosion of metal pipes consists of ionic 

compounds and when carbon dioxide from air dissolves it reacts with water to form the weak acid 

known as carbonic acid. The conductivity of most tap water is similar to a solution of a weak 

electrolyte. Therefore, tap water should not be used as the solvent in this experiment. Throughout 

this experiment you should use the Big Win bottled water provided in your kit. 

Compounds classified as slightly soluble, very slightly soluble, or insoluble yield somewhat 

ambiguous results in the conductivity tests. The one exception to this is compounds that may be 

observed to brightly light up the LED indicting they are strong electrolytes. If the small amount of 

the compound that dissolved gave this result the compound is a strong electrolyte. Compounds 

that did not fully dissolve and gave faint or dimly lit LEDs may be ionic compounds that dissolved 

so little that the number of ions they formed was similar to the number of ions formed by a fully 

dissolved gram of a weak electrolyte, or dissolved to such a small extent that so few ions were 

released into solution so as to be indistinguishable from a non-electrolyte. The electrolyte status 

of compounds classified as slightly soluble, very slightly soluble or insoluble would generally be 

tested by melting them and testing the conductivity of the pure compound in the liquid state. The 

results obtained would be interpreted similarly to the results for compounds that are sparingly or 

more soluble. Strong electrolytes when melted would give a brightly lit LED, weak electrolytes a 
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dimly lit LED and non-electrolytes would not light the LED at all since the small number of ions 

present in even purified water would not be present. 

After completing procedures 1 and 2 all compounds will be partly classified as Water Soluble 

Strong Electrolytes, Weak Electrolytes, or Non-Electrolytes or as being a Compound of Low 

Solubility (the middle boxes of the flowchart). After Litmus testing to determine if they are acids 

or bases all compounds will be classified as belonging to one of the seven categories in the bottom 

of the flowchart: Strong Acid, Water Soluble Salt, Water Soluble Strong Base, Water Soluble 

Weak Acid, Water Soluble Weak Base, Compound of Low Solubility, or Water Soluble Non-

Electrolyte. 

Litmus paper is paper that has had the crude natural product Litmus absorbed into it and has been 

pretreated with either an acid or a base. Litmus itself is not a pure substance it is a mixture of 

compounds isolated from lichens that changes color when it comes into contact with an acid or a 

base. Litmus paper that has been pre-treated with an acid is red and Litmus paper that has been 

pretreated with a base, is blue. Blue litmus paper is used to test for an acid because when it comes 

into contact with an acid it will turn red. Red litmus paper is used to test for a base because when 

it comes into contact with a base it will turn blue. 

After performing the conductivity tests all solutions will be tested to determine if the compounds 

dissolved in them are acids or bases. This will clarify the classification of all the strong and weak 

electrolytes (see the place of procedure 3 in the flowchart).  

For the strong electrolytes there are three possibilities: they may be strong acids (a type of 

molecular compound), strong bases or salts. Strong bases are ionic compounds that contain either 

the oxide or hydroxide ions.  Any ionic compound that is not a base is called a salt. 

Solubility classification Volume of solvent required to dissolve 1.0 gram of sample 

(mL) 

Very soluble  1 

Freely soluble 1 to 10 

Soluble 10 to 30 

Sparingly soluble 30 to 100 

Slightly soluble 100 to 1000 

Very slightly soluble 1000 to 10,000 

Insoluble  10,000 

 

Table 1. Solubility classifications. 
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Procedure 1. Determination of the solubility in water  

− Perform this procedure on all compounds. 

− The solubility classifications this procedure leads to are summarized in Table 1. When you 

have completed the procedure record the solubility classification for the compound in the 

data table. 

1. From your kit obtain the baggie with the compounds, the 10, the 50 and the 100 mL graduated 

cylinders, ten 15 mL test tubes, the permeant magic marker and the mortar and pestle. 

2. Using the permanent magic marker label the 15 mL test tubes with the five compound names: 

citric acid (the tablets), calcium sulfate (the piece of drywall), arginine (capsules), sucrose, and 

magnesium sulfate heptahydrate. 

3. Follow the steps below for each of the five compounds you are analyzing today in the order: 

citric acid, calcium sulfate, arginine, sucrose, and magnesium sulfate heptahydrate. 

4. For the calcium sulfate do your best to break off some pieces into the mortar and pestle so that 

little or no paper is added to the mortar and pestle. Grind the compound into a fine powder in 

the mortar and pestle before performing the steps below. For the arginine open the capsules 

and use the white powder inside and dispose of the capsules. It is not necessary to grind the 

arginine, sucrose or magnesium sulfate heptahydrate in the mortar and pestle.  

5. Place the mixing container on the scale, and zero it by pressing the tare button. 

6. Add very close to 1.00 grams of compound into the mixing container. Its not necessary to 

record the exact mass. Anywhere in the range from 0.95 g to 1.05 g is acceptable. 

7. Using a 10 mL graduated cylinder measure out 1.0 + 0.1 mL of distilled water. Use the dropper 

to get within 0.1 mL. Add the water to the mixing container.  

8. Place the screw lid on the mixing container and shake vigorously for several minutes. 

9. Examine the mixture closely looking for even the smallest amount of undissolved compound 

by gently inverting the container. If it has all dissolved in a total volume of 1.0 mL then the 

compound is Very Soluble in water. If this is the case do not perform the remaining steps 

in this procedure.  Add distilled water to the mixing container to make the total volume 

100 mL, shake to mix, and add 15 mL of this solution into the test tube labeled for this 

compound. Pour the rest of the solution in the mixing container down the sink and clean 

and dry the container. 

10. If the compound did not dissolve completely, in 1.0 mL of water, using a 10 mL graduated 

cylinder measure out 9.0 + 0.1 mL of distilled water. Use the dropper to get within 0.1 mL. 

Add the water to the mixing container.  

11. Place the screw lid on the mixing container and shake vigorously for several minutes. 
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12. Examine the mixture closely looking for even the smallest amount of undissolved compound 

by gently inverting the container. If it has all dissolved in a total volume of 10 mL then the 

compound is Freely Soluble in water. If this is the case do not perform the remaining steps in 

this procedure.  Add distilled water to the mixing container to make the total volume 100 

mL, shake to mix, and add 15 mL of this solution into the test tube labeled for this 

compound. Pour the rest of the solution in the mixing container down the sink and clean 

and dry the container. 

13. If the compound did not dissolve completely, in 10 mL of water, using a 50 mL graduated 

cylinder measure out 20.0 + 0.1 mL of distilled water. Use the dropper to get within 0.1 mL. 

Add the water to the mixing container.  

14. Place the screw lid on the mixing container and shake vigorously for several minutes. 

15. Examine the mixture closely looking for even the smallest amount of undissolved compound 

by gently inverting the container. If it has all dissolved in a total volume of 30 mL then the 

compound is Soluble in water. If this is the case do not perform the remaining steps in this 

procedure.  Add distilled water to the mixing container to make the total volume 100 mL, 

shake to mix, and add 15 mL of this solution into the test tube labeled for this compound. 

Pour the rest of the solution in the mixing container down the sink and clean and dry the 

container. 

16. If the compound did not dissolve completely, in a total volume of 30 mL of water, using a 50 

mL graduated cylinder measure out 70.0 + 0.1 mL of distilled water. Use the dropper to get 

within 0.1 mL. Add the water to the mixing container.  

17. Place the screw lid on the mixing container and shake vigorously for several minutes. 

18. Examine the mixture closely looking for even the smallest amount of undissolved compound 

by gently inverting the container. If it has dissolved in a total volume of 100 mL then the 

compound is Sparingly Soluble in water. Whether or not it did completely dissolve add 15 mL 

of this solution into the test tube labeled for this compound. If it did not dissolve completely 

when you transfer it try to only allow liquid, not solid to get transferred. If a small amount of 

solid is transferred its OK though. Pour the rest of the liquid portion of the mixture down the 

sink. Using a few mL of water wash any undissolved solid out of the test tube and pour it into 

the trash. Clean and dry the mixing container. 

If the compound does not completely dissolve in a total volume of 100 mL further experiments 

would need to be done to determine if it was either slightly soluble, very slightly soluble, or 

insoluble in water. These experiments are not necessary for the purposes of this experiment 

and will not be performed. If the compound did not dissolved fully in the data table record that 

it had a very low solubility but that its exact classification was not determined. 

Save the aqueous solution of the compound for Procedure 2 
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Procedure 2. Determination of the electrolyte classification of a compound based upon the 

conductivity of its aqueous solution 

− Before performing this procedure view the videos on assembling and using the conductivity 

apparatus that your instructor sent to you. 

− Perform this procedure on the aqueous solutions of all compounds, even if the compound did 

not fully dissolve in procedure 1. 

1. From your kit obtain the parts of the conductivity apparatus and assemble it as shown in the 

video.  

2. Place the mixing container on the scale, and zero it by pressing the tare button. 

3. Add as close to 1.00 grams of sodium chloride into the mixing container. Its not necessary 

to record the exact mass. Anywhere in the range from 0.99 g to 1.1 g is acceptable. 

4. Using your 100 mL graduated cylinder measure out 100 mL of Big Win distilled water 

provided in your kit  and add it to the mixing container with the sodium chloride. 

5. Transfer 15 mL of this solution into the test tube 15 mL test tube, and label it Strong 

Electrolyte Standard using the permanent magic marker from your kit. Pour the remaining 

contents of the mixing container down the sink. 

6. Take the test tube of 1.0% acetic acid from your kit. Using a knife or razor blade cut through 

the wax parafilm sealing the lid of the tube and remove the cap. Label it Weak Electrolyte 

Standard using the permanent magic marker from your kit. 

7. Add 100 mL of Purified bottled water provided in your kit to a clean 100 mL Graduated 

Cylinder Non-Electrolyte Standard using the permanent magic marker in your kit. 

8. Fill a clean 15 mL test tube with tap water and label it Tap Water. 

9. Dim the lights in the room if possible.  

10. Place the electrodes of the conductivity apparatus into the test tube labeled Non-Electrolyte 

Standard.  

11. Viewing the LED from the top, not the side, note that the LED is lit up very faintly, take note 

of its intensity. If you prefer take a picture of the LED from the top so you have a record of 

the light intensity to compare to other samples. Note: pure water is a non-electrolyte and 

would not light up the LED of the conductivity apparatus at all. It does light up your LED 

very faintly though because it has extremely low concentrations of H+, OH- ions from water 

itself breaking down and to a greater extent H+ and HCO3
2- ions formed from dissolved CO2 
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gas. Generally, the conductivity of water is a measure of its purity. The very highest quality 

ultra-pure water has the lowest conductivity. The Purified water provided in this experiment 

is surprisingly pure water. Its producers are certainly telling the truth on their label that it has 

been distilled. 

12. Place the conductivity meter in the tap water. Tap water contains low concentrations of ionic 

compounds, but even very low concentrations allow a substantial amount of electricity to be 

conducted. Take note of the difference between the tap water and the Purified distilled water. 

The fact that tap water conducts a substantial amount of electricity means it is essential they 

you prepare all solutions from Big Win distilled water and rinse the electrode of the 

conductivity apparatus with Big Win distilled water between all tests. 

13. Rinse the electrodes of the conductivity apparatus with a small amount of Big Win distilled 

water.  

14. Place the electrodes of the conductivity apparatus into the test tube labeled Weak-Electrolyte 

Standard.  

15. Viewing the LED from the top, not the side, note the light intensity from the LED. If possible, 

take a picture of the LED from the top so you have a record of the light intensity to compare 

to other samples. Samples that have a light intensity anywhere between the intensity observed 

for the non-electrolyte standard and the strong-electrolyte standard will be classified as weak 

electrolytes. 

16. Rinse the electrodes of the conductivity apparatus with Big Win distilled water. 

17. Place the electrodes of the conductivity apparatus into the test tube labeled Strong-Electrolyte 

Standard.  

18. Viewing the LED from the top, not the side, note the light intensity from the LED. If possible, 

take a picture of the LED from the top so you have a record of the light intensity to compare 

to other samples. Samples that have a light intensity as bright as or brighter than this will be 

classified as Strong electrolytes. 

19. Rinse the electrodes of the conductivity apparatus with Big Win distilled water.  

20. One at a time test each of the solutions you prepared in part 1 with the conductivity apparatus. 

Compare the light intensity of the LED you observe with each solution to the intensities you 

saw with the standard solutions. If necessary, repeat your observations of the light intensity 

produced by the standard solutions. Be sure to thoroughly rinse the electrodes with Big Win 

distilled water between testing any solutions. Classify each of the compounds based on the 

chart below. 
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Light intensity observed from the LED of the 

conductivity apparatus when viewed from above 
Classification 

The LED has exactly the same brightness as the non-electrolyte standard Non-Electrolyte 

The LED has a light intensity brighter than the non-electrolyte standard, but less 

than the strong electrolyte standard. 
Weak Electrolyte 

The LED has a brightness equal to or greater than the strong electrolyte standard Strong Electrolyte 

 

Save the aqueous solution of the compound for Procedure 3 
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Procedure 3. Determining if a compound is an acid or a base by Litmus test 

− Perform this procedure on the aqueous solutions of all compounds, even if the compound did 

not fully dissolve in procedure 1. 

1. From your kit obtain the blue and red litmus paper.  

2. Dip one strip of red and one strip of blue litmus into the aqueous solution. 

3. Acidic solutions turn litmus red, so the red litmus should stay red and the blue litmus should 

turn red if the compound is an acid. 

4. Basic solutions turn litmus blue, so the blue litmus should stay blue and the red litmus should 

turn blue if the compound is a base. 

5. Compounds that are not acids or bases are said to be Neutral. Neutral compounds will not 

distinctly change the color of either red or blue litmus paper. The color of both the blue and 

red litmus may appear less intense as a result of it being wetted.  

6. Record your observations of whether each of the compounds is either an Acid, a Base or if it 

is Neutral in the data table. 

7. Place the red litmus paper in one watch glass and the blue litmus paper in the other watch 

glass. 

8. Dip the glass stirring rod into the solution being tested and touch it to each of the pieces of 

litmus paper. 

9. Concentrated solutions of compounds that are colored may interfere with being able to tell if 

the litmus itself has changed color due to its reaction with an acid or base. Acids or bases 

will usually still change the color of litmus even if they are quite dilute. So, if the aqueous 

solution of a colored compound gives an unclear result due to the color of the compound, 

mix approximately 1.0 mL of the solution with 9 mL of water and perform the litmus again. 

If the color still interferes, mix approximately 1.0 mL of the diluted solution with 9 mL of 

water and perform the litmus again. This dilution may be repeated as many times as necessary 

until the color of the solution becomes faint enough that a clear result can be obtained with 

the litmus test. 

10. Record your observations that the aqueous solution of the compound was found to be an acid, 

a base or a neutral compound in the data table. 
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Student Name_______________________                        Partner’s Name(s)__________________________                                                           

 

Date_____________  Course/Section__________   Instructor___________________________ 

 

EXPERIMENT # 4&5 

CHARACTERIZATION COMPOUNDS 

DATA 

Compound 

Procedure 1 

 

Solubility in Water 

Record that the 

Compound was 

either: 

Very Soluble, or 

Freely Soluble, or 

Soluble, or 

Sparingly Soluble 

Or record that its 

solubility was very 

low but not 

determined 

 

 

Procedure 2 

 

Conductivity 

of the Aqueous  

Solution 

Record: 

Non-Electrolyte, or 

Weak Electrolyte, or 

Strong Electrolyte 

 

 

 

Procedure 3 

 

Litmus 

Test 

Record: 

Acid, or Base,  

or Neutral 

Sucrose 
 

  

Magnesium 

Sulfate 

Heptahydrate 

 
  

Citric acid  
   

Arginine 
   

Calcium 

Sulfate 
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Observations for procedures 1, 2, and 3 
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Student Name_______________________               Course/Section_________________ 

 

Date__________        Instructor_____________________ 

 

CONCLUSIONS 

For each of the unknown compounds in a sentence or two summarize the data collected on the 

compound and clearly explain what conclusions this data supports about the compound’s 

classification as one of the seven subcategories in the bottom of the flowchart. If any of the 

data is in conflict with your overall conclusion you must discuss your interpretation of this data. 

In other words, you must state a hypothesis that could account for this data not supporting your 

conclusion.  

 

Sucrose 

 

Magnesium sulfate heptahydrate 
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Citric acid 

 

Arginine  

 

Calcium sulfate 
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