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Background 

Water is the most abundant compound on Earth’s surface, covering 70 percent of the planet. In nature, water 

exists in liquid, solid, and gaseous states. It is in dynamic equilibrium between the liquid and gas states at 

standard temperature and pressure. At room temperature, it is a tasteless and odorless liquid, nearly colorless 

with a hint of blue. Many substances dissolve in water and it is commonly referred to as the universal solvent. 

Because of this, water in nature and in use is rarely pure and some properties may vary from those of the pure 

substance. However, there are also many compounds that are essentially, if not completely, insoluble in water. 

Water is the only common substance found naturally in all three common states of matter and it is essential for 

all life on Earth. Water comprises up to 78% of the human body. 
 

Like many substances, water can take numerous forms that are broadly categorized by phase of matter. The 

liquid phase is the most common among water’s phases (within the Earth’s atmosphere and surface) and is the 

form that is generally denoted by the word “water.” The solid phase of water is known as ice and commonly 

takes the structure of hard, amalgamated crystals, such as ice cubes, or loosely accumulated granular crystals, 

like snow. The gaseous phase of water is known as water vapor (or steam), and is characterized by water 

assuming the configuration of a transparent cloud. (Note that visible steam and clouds are, in fact, water in the 

liquid form as minute droplets suspended in the air.) 
 

Water’s importance to life can be directly attributed to its chemical structure. Because of the electronegativity 

of the oxygen atom, the electron sharing with the hydrogen atoms in each of the covalent bonds is unequal. This 

results in one of water’s most important properties – its polarity. The oxygen portion of the water molecule 

possesses a slightly negative charge, whereas the hydrogen atoms have a resulting partial positive charge. 

Water’s polarity leads to three other special properties: its cohesion and adhesion, its ability to act as a solvent, 

and its high specific heat. 
 

Because water molecules are polar, any given molecule of it can form hydrogen bonds with up to four other 

water molecules. This is referred to as cohesion. Water’s cohesive properties allow surfaces of water to act as if 

a film is covering it – a phenomenon known as surface tension. Water molecules can also adhere to other 

surfaces that it can interact with, including many solutes. It has the ability to dissolve any number of substances 

that are ionic, polar, or charged. Water’s high specific heat means that it has a high capacity for heat absorption 

before changing states. For example, in order for liquid water to be converted to gaseous water – via 

evaporation or boiling – the hydrogen bonds formed between individual molecules must first be broken. 
 

Finally, unlike practically all other substances in nature, water’s solid form is actually less dense than its liquid 

form. For substances other than water, the gas form is the least dense and the solid form is most dense, with the 

liquid form being of intermediate density. When water freezes, because it is less dense than its liquid form, it 

floats! This is thanks to the fact that as water cools and begins to crystalize, the hydrogen bonds between 

molecules stabilize and the distance between them grows by approximately 9 percent. 
 

Objective(s) 

 to observe the properties of water 
 

Materials

 150 mL beaker w/water 

 vial of red water 

 graduated cylinder 

 pipette 

 wax paper 

 paper towel 

 glass slides (x2) 

 capillary tube 

 pin 

 Petri dish bottom 

 forceps 

 penny 

 soap 

 balloon 

 cylinder w/oil (common 

area)

 

The Properties of Water 
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Pre-Lab Questions 
Answer the following questions on your lab paper.  For actual questions, you must either write out the questions, or 

include the questions in your responses.  Be sure to use complete sentences and show your work for math problems. 
 

1. Define the terms hydrophilic, hydrophobic, and amphiphilic. For each of the terms, provide a couple of 

examples that apply. 

2. What is a surfactant? What is an emulsifier? Give examples of how each of these could be found in 

everyday life. 

3. What is a solvation shell? 
 

Safety 
 

 

 

 

 

 
 

Procedure 

On a separate sheet of paper, for each of the individual components of this activity, follow the steps directed, 

and record the information requested, answer the question(s) using complete sentences, or make the 

appropriate sketch(es). 

1. Draw a space-filling (not ball-and-stick) model of a water molecule. Color-code the oxygen red and the 

hydrogen atoms white. Label the partial charges of each of the atoms. 

2. On a piece of wax paper, use the pipette to place a few drops red water around the center of the paper. 

Make a labeled, color sketch of your observations. What property (or properties) of water is most readily 

obvious by this demonstration? 

3. On a piece of paper towel, use the pipette to place a few drops of red water around the center of the 

towel. How does this demonstration differ from the one above? Explain how the wax paper and the 

paper towel properties are different. What property (or properties) of water is most readily obvious by 

this demonstration? 

4. Fill a graduated cylinder approximately ½ full with tap water. Observe how the water’s surface interacts 

with the interior surface of the cylinder. Make a labeled sketch of your observations. What property (or 

properties) of water is most readily obvious by this demonstration? 

5. Place one dry, glass slide on top of the other. Attempt to pull them apart – don’t slide them against one 

another. Now, place a drop or two of tap water on one slide before placing the second one on top. Again, 

try to separate them without sliding them against one another. Describe the difference between the two 

situations. What property (or properties) of water is most readily obvious by this demonstration? 

6. Place a penny directly on the lab counter. You will use a pipette to place water – one drop at a time – on 

the penny’s surface. Make a prediction about how many drops of water can be placed on the penny 

before the water spills over. Begin to slowly add drops of water to the penny, counting each one. Make 

simple, labeled side-view sketches after every 5 drops of water. Ultimately, how many drops of water 

were placed on the penny before it spilled over? What property (or properties) of water is most readily 

obvious by this demonstration? 

7. Place a glass slide on the counter and use the pipette to place a single drop of red water in the center of 

the slide. Hold the capillary tube at a 45° angle to the slide and touch it to the red water. Make a labeled 

side-view sketch of your observations. What property (or properties) of water is most readily obvious by 

this demonstration? 

8. Bring the beaker with tap water and the pipette to the cylinder with oil. Drop-by-drop, add water to the 

oil, until the water finally sinks below the surface of the oil. Make a labeled, color sketch of your 

observations. What property (or properties) of water is most readily obvious by this demonstration? 
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9. Blow up and tie a knot the balloon. Turn on the lab faucet until a slow, but steady, stream of water is 

formed. Vigorously rub the balloon on someone’s hair. Slowly bring the balloon close to the stream of 

water without touching it. Make a labeled, color sketch of your observations and explain the 

phenomenon behind them. 

10. Fill the Petri dish bottom approximately 
2
/3 full with tap water. Use the forceps to attempt to place the 

pin on the surface of the water. It may take several attempts to be successful. Once you’ve done so, 

record your observations on how the water’s surface interacts with the pin. What property (or properties) 

of water is most readily obvious by this demonstration? Place a small amount of soap on the tips of your 

fingers. Touch the soap to the surface of the water, but well clear of the pin. Describe what happens to 

the pin. Why does this phenomenon occur? 
 

Clean Up 

 sink: tap water 

 trash: paper towel, balloon 

 rinse (no need to dry): beaker, graduated cylinder, pipette, glass slides 

 carefully wipe the wax paper dry 

 everything returned to its original location 
 

Results & Analysis 
Answer the following questions on your lab paper.  For actual questions, you must either write out the questions, or 

include the questions in your responses.  Be sure to use complete sentences and show your work for math problems. 
 

1. What properties of soap make it useful for cleaning oily or greasy surfaces? Describe how soap 

molecules interact with water and non-polar substances. 

2. Make a sketch of three water molecules and their partial charges. Use dotted lines to show how they 

would form hydrogen bonds with each other. 

3. Sodium chloride is an ionic compound. Make a labeled, color-coded (oxygen = red, hydrogen = white, 

sodium = green, chloride = orange) sketch showing how water interacts with the individual ions. Be sure 

to show the charges appropriately. 

 


