S-B-6-1_Discovery Activity-Water

Discovery Activity

Properties of Water
Preparation for Lab Stations

This is a jigsaw activity. Students will work in a group at one lab station. Each table should have some butcher paper, easel pad paper, or a white board to summarize their findings. If 
3-D water molecules are not available for students to use, have copies of the “Water Molecules” sheet, scissors, and glue sticks so they can show the behavior of water molecules. When work is completed, students will present their findings and discuss the results.

Alternatively, students can do this as a round-robin activity and fill out the Water Web graphic organizer as they go around to each station. Have students make posters for the last activity they experience for display or on your word wall.
Station 1: Polarity of Water

It is recommended that students use a new balloon each period. You can also use a comb, but make sure it’s cleaned between classes. This experiment works best on dry days. Have paper cups available with small holes, about 1mm, already punched. Label each cup and beaker.
Station 2: The Universal Solvent

Label 3 of the beakers: A, B, and C. Clearly mark containers of solids and use small scoops as it will be easy to saturate the solution with a small amount of water. Have brushes and soap available for students to clean the station.
Station 3: Acids and Bases

Label all the test tubes. Dilute the HCl, NaOH (less than 0.1M), baking soda, TUMS and detergent if it is too thick. Cut up litmus paper and pHydrion pH paper into smaller strips and store in labeled zip-lock bags to conserve materials.
Station 4: Water and Ice
Make ice cubes that will fit into beaker. Do not use crushed ice. Optional: Add food coloring before freezing water for easier viewing. You can use a desk lamp with an incandescent bulb to speed up the melting process.
Station 5: Surface Tension
Fill the disposable pipette with soap. Make sure that the pennies are clean, soap- and grease-free.
Station 6: Capillary Action

If capillary tubes are not available, coffee filters will wick up water and separate the ink mixture.

Station 7: Volatility
Label pipettes and beakers to avoid cross-contamination. Make sure one water bottle is filled to the top (not a brand-new, unopened bottle of water). Use a 1L beaker or a Liter cube and a 1L soda bottle.
Station 8: Specific Heat
Before class, begin heating water for the water bath, but do not let the water come to a boil. An alternative to using the hot plate to heat up water is to use a clean coffee maker. Label the test tubes A and B.
Student Information Sheet
Station 1: Polarity of Water

Focus Questions

Can a balloon change the direction that water flows? Can it change the direction of flowing oil? Justify your answer in your science journal.

Materials:

· balloon 
· 2 paper cups with a small hole at the bottom

· water

· vegetable oil

· 2 large beakers; one labeled “oil” and one labeled “water”
· 3-D Water Molecule Kit or Reference Sheet, “Water Molecule Art”
Procedure

1. Blow up the balloon.
2. Fill the paper cup marked, “water,” with water from the beaker. Make sure to keep the water from flowing by holding your finger over the hole.

3. Charge up the balloon by rubbing it vigorously on your head or sweater.

4. Allow the water to flow from the cup into the beaker below.

5. Bring the charged balloon near, but not in, the stream of water.

6. Record what happens in your journal.
7. Repeat steps #1–6 with the oil.

Explanation
Determine the rules of electric charge by looking at the drawings below. 
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Like charges (attract or repel). Unlike charges (attract or repel).
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When you rub the balloon on your head, the balloon picks up negative charges (electrons) from your hair. Each strand of hair becomes positively charged (more protons than electrons). Your hair stands up because each strand (circle one: attracts or repels) each other.
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Water is a polar molecule. Polar molecules are asymmetrical and therefore have an uneven distribution of charge. Although the entire molecule is neutral, the oxygen end has a slight negative charge (O-) while the hydrogen end has a slightly positive charge (H+). The rules of electric charge apply to the water molecule as well. The negatively charged balloon attracts the hydrogen end (H+) of the water molecule and repels the oxygen end (O-). How would the water molecules in stream be oriented when a charged balloon is near?
Oil is nonpolar. Notice its symmetry. The charges on the oil molecule are evenly distributed. The oil is neither attracted to nor repelled from the charge on the balloon.
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Discussion and Poster Assignment

On the poster, sketch the balloon and the charges on its surface. Cut out the water molecules and paste them to show their orientation while they are flowing near the balloon. During the class discussion, be able to state the rules of electric charge and distinguish between a polar and nonpolar molecule. You will also need to explain how the charge is distributed in the water molecule and how the water molecule orients itself when it is near a charged object. Also, write any questions you still have about the polarity or water.
Student Information Sheet

Station 2: Universal Solvent
Focus Questions

What kind of substances can water dissolve? Can it dissolve everything? Justify your answer in your science journal.

Materials

· 3 small beakers (50–100 mL)

· 3 small scoops
· 3 stirring rods
· NaCl, salt

· Sucrose, table sugar

· Sulfur
· water
· Conductivity tester (voltmeter)
· 3-D Water Molecule Kit or Reference Sheet, “Water Molecule Art”
Procedure

1. Fill all three beakers approximately ¾ full with water.
2. Use a scoop to add a small amount of salt, about the size of a pea, into beaker A. Stir.

3. Record your results in your science journal.

4. Use a different scoop to add a small amount of sugar into beaker B. Stir.

5. Immerse the wires of the conductivity tester in the beaker. Do not let wires touch each other. 

6. Record your results in your science journal.

7. Use the third scoop to add a small amount of sulfur into beaker C and stir.
8. Record your results in your science journal.
Explanation

Solutions are a kind of mixture where the solute, the material being dissolved, is distributed uniformly throughout the solvent. The solvent is the substance found in greater amounts and is dissolving the solute. The solutes in a solution remain suspended and never settle out. The particles that make up a solute are so small that they do not scatter light. The general rule regarding dissolving is: Like dissolves like.
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Water is a polar molecule. Molecules are made up of nonmetals. Polar molecules are asymmetrical and therefore have an uneven distribution of charge. Although the entire molecule is neutral, the oxygen end has a slight negative charge (O-) while the hydrogen end has a slightly positive charge (H+).
[image: image7.png]NaCl aystal structure.





[image: image8.png]SHOWING 3D
STRUCTURE




Ionic compounds like salt, NaCl, are composed of two or more particles that have opposite charges (Na+, Cl-). Usually the ions are a metal and a nonmetal. The opposite charges of the ions are like the opposite charges on the water molecule.  Ionic compounds are able to dissolve because water will surround each particle.  See how water orients itself around the chlorine ion, Cl-. This is because unlike charges (circle one: attract or repel). How do you think water will arrange itself around the sodium, Na+ ion?
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Sugar is a complex molecule, but it is polar like water. The oxygen atoms, represented by red circles, have a slight negative charge, while the hydrogen atoms, represented by the white circles, have a partial positive charge. Predict how water molecules will arrange themselves when sugar is dissolved.
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Sulfur is a nonpolar molecule which means that the charges are distributed evenly throughout the molecule. Notice the molecules symmetry; if you divide the molecule in half on any plane (length, width or height), you will have the same number of atoms on each side. Since sulfur is completely neutral, water is not attracted to it and sulfur does not dissolve. Sulfur’s density is greater than water so it sinks to the bottom of the beaker.
Look at the pictures of the molecules below and predict whether each will dissolve in water:
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Benzene
                                                                                                        CuSO4, copper II sulfate
Discussion and Poster Assignment

On your poster, show how water molecules are arranged around the ions in salt, NaCl, and the sugar molecule. During the discussion, be able to explain why sugar and salt will dissolve but not sulfur or other nonpolar substances. Also, be able to explain the difference between a polar molecule and an ionic compound. Finally, write any questions you still have about water as a solvent.

Student Information Sheet

Station 3: Acids and Bases

Focus Question

How can you break a water molecule apart? Explain your answer in your science journal.

Materials

· Non-latex gloves

· goggles
· litmus paper, pink and blue

· pH paper and color chart

· forceps
· paper towel

· 2 test tube holders

· Test tubes with the following:

· Ammonia

· Lemon juice

· Baking soda

· Egg whites

· HCl (CAUTION: Caustic. Rinse affected area with large amount of water)
· NaOH (CAUTION: Caustic. Rinse affected area with large amount of water)
· Non-chlorine bleach detergent

· milk
· Tums

· Distilled water

· coffee
· soft drink

Procedure
Safety Precautions: Wear goggles and latex gloves. Do not taste, smell, or touch any of the substances at this station.
1. In your science journal, make a list of all the items being tested. You will test each item with the pink and blue litmus paper and the pH paper so make three columns to record your results.
2. Using your forceps to hold the blue litmus paper, dip a fresh strip into each item. Be sure to keep the forceps clean and use a new test strip for each test tube.

3. Record whether the color changed or not in your journal and discard used test strips.
4. Repeat with the pink litmus paper.

5. Record whether the color changed or not in your journal and discard used test strips.

6. Repeat with the pH paper. Compare the color of the pH paper with the color chart.

7. Record the pH of the tested item in your journal.
Explanation
Everyone knows the chemical formula for water is H2O. However, sometimes it is more helpful to think of water as HOH because water ionizes into H+ and OH- in certain solutions. Pure water has an equal number of H+ and OH- ions so it is neutral. The pH scale ranges from 0–14 so substances that are neutral have a pH of 7, right in the middle of the scale.
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Acids have a pH less than 7 and produce more H+ ions in solution than OH- ions. The hydrogen ions bond with water to form the hydronium ion in solution. Acids taste sour and react with certain materials to produce gases. As the pH value decreases, the acidity increases. Strong acids have a pH below 4 and produce more H+ in solution. Which litmus paper changed color in the presence of an acid?

On the other hand, bases have a pH greater than 7 and produce an excess of OH- ions. Bases are slippery and have a bitter taste. They also react with greases and oils. As the pH increases above 7, more OH- ions are produced and the more alkaline the solution becomes. Strong bases have a pH greater than 10. Many people know acids are harmful, but fail to realize that strong bases are just as dangerous. Which litmus paper changed color in the presence of a base?

Discussion and Poster Assignment

On your poster, show how water ionizes to form H+ or OHˉ. Be able to differentiate between an acid, base and neutral substance and explain how to use the pH scale to determine the strength of acids and bases. Also, show a pH scale and identify the pH of common substances. Finally, write any questions you still have about acids, bases, and neutral substances.

Student Information Sheet

Station 4: Water and Ice

Focus Question

How can you get ice to sink? Explain your answer in your science journal.

Materials

· 2 glass beakers (150-200 mL)

· Isopropyl alcohol (70%)

· 2 stirring rods

· water
· ice cubes
· 3-D Water Molecule Kit or Reference Sheet, Water Molecule Art
Procedure

1. Fill one beaker approximately ¾ full with water and the other beaker ¾ full with isopropyl alcohol.
2. Gently place one ice cube, approximately the same size, in each beaker.
3. Use the stirring rods to stir each at the same rate. Determine which one melts first and record your results.

Explanation
Which is heavier, a pound of gold or a pound of feathers? Well they both weigh a pound; however, gold is a thousand times denser than feathers. A pound of feathers will occupy more space than a pound of gold. Density is defined as mass per unit of volume, or simply put, how tightly the substance’s particles are packed together. Most substances become denser as they cool, but water is different. Below 4(C, water expands when it freezes making it less dense than liquid water. Hence, ice floats. 
Water is a polar molecule. Molecules are made up of covalently bonded nonmetals. Polar molecules are asymmetrical and therefore have an uneven distribution of charge. Although the entire molecule is neutral, the oxygen end has a slight negative charge (O-) while the hydrogen end has a slightly positive charge (O+). Like charges repel and unlike charges attract.


This means that the oxygen atom in one molecule of water has a weak attraction to the hydrogen atom in another molecule. This is called hydrogen bonding and is represented with a dashed line. Hydrogen bonding can occur between molecules that contain oxygen, nitrogen or fluorine and another molecule containing hydrogen.


When water freezes, the hydrogen bonds position the molecules in an orderly arrangement leaving a lot of space between them. Water in the liquid form is also held together with hydrogen bonds; however the bonds are constantly breaking and reforming in the liquid. Consequently, water molecules in liquid water are free to occupy spaces between bonds.
The expansion of water when it freezes is very important in the weathering of rocks. Water seeps into small cracks and crevasses in rocks. When the water freezes in the winter, it expands, breaking the rock into smaller pieces. Some potholes are formed this way as well.
How does the density of ice affect living things? (Hint: Ice forms on the top of lakes.)

Discussion and Poster Assignment

On your poster, show how hydrogen bonds form between water molecules and tell how hydrogen bonds form. Be able to explain how water differs from other substances in terms of density versus temperature and explain how living things benefit from this property. Show how the arrangement of molecules is different in ice than liquid water. Also, write any questions you still have about water, ice, and its density.
Student Information Sheet

Station 5: Surface Tension

Focus Question

Steel has a density of 7.8 g/cm3 while water has a density of 1.0 g/cm3. Will a steel pin float in water? Explain your answer in your science journal.

Materials

· water 
· pennies, clean and dry

· sewing pin 
· paper clip, bent in half at a 90( (see picture)

· Petri dish or clear plastic cup

· 1 disposable pipette with soap 
· 3-D Water Molecule Kit or Reference Sheet, Water Molecule Art
Procedure

1. Fill the cup or Petri dish completely with water. 
2. Slowly and gently add one penny at a time until water begins to drip down the side of the vessel. 

3. Observe the profile (side view) of the water in the glass and draw its shape in your science journal. 
4. Balance the pin on one end of the paper clip. Holding the other end of the paper clip carefully place the pin on the surface of the water. Try not to disturb the water during this process. 

5. Observe the profile (side view) of the pin on the surface of the water and draw its shape in your science journal. 

6. Put a drop of soap on the water next to the pin. Describe what happens to the water in your science journal.

Explanation

Water molecules have the ability to stick to each other. This is called cohesion. In water, the cohesion is due mostly to hydrogen bonds. Look carefully at the water molecule. You will notice that the oxygen atom has a partial negative charge, O-, and the hydrogen atoms have a partial positive charge, H+. Hydrogen bonds are the attractions between the oxygen of one molecule and the hydrogen atom of another molecule.
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Source: http://quest.nasa.gov/space/teachers/microgravity/6surf.html
The thin, elastic film over the surface of the water is called surface tension. While the molecules below the surface are being pulled equally in all directions, the molecules on the surface are causing them to stick tightly to the molecules just below them. The surface of the water stretches as you add more pennies by bringing more molecules up to the surface. When compared with other liquids, water has the highest surface tension except for mercury, which is 7 times greater.
Divers point their hands over their head to break the surface tension. It also causes water to form spheres or rain drops and to bead up on waxy surfaces such as leaves. Some animals, like this water strider, exploit this phenomenon to hunt their prey.
Soap can break the surface tension of water. In general, soap molecules have a water-attracting (hydrophilic) end and a water-repelling (hydrophobic) end. The hydrophilic end of the soap will become immersed in the water, while the hydrophobic tail end waves in the air. The hydrophilic end of the soap interferes with the hydrogen bonding of the water. How do you think the soap molecules are arranged when they form bubbles in water? (Hint: What is the shape of bubbles?)
Discussion and Poster Assignment

On your poster, show the forces in water on surface molecules and those within the liquid. Be able to tell the cause of surface tension and give some everyday examples of the importance of water’s high surface tension. Also, show how soap breaks the surface tension using molecule illustrations. Finally, write any other questions you have about the surface tension of water.
Student Information Sheet

Station 6: Capillary Action

Focus Question

Can water move up a straw without any outside force acting on it (no one sucking on the straw)? Explain your answer in your science journal.

Materials

· capillary tube

· water

· wax paper

· 2 glass slides

· water soluble marker (optional)

· coffee filter paper, cut into long strips (optional)

· ring stand with ring clamp (optional)

· beaker (optional)

· tape (optional)

· 3-D Water Molecule Kit or Reference Sheet, Water Molecule Art
Procedure

1. Put a few drops of water on the wax paper. Notice the shape of the water on the wax paper.
2. Sketch and describe the shape of the water in your science journal.

3. Put a few drops of water on the glass slide. Notice the shape of the water this time.

4. Sketch and describe the shape of the water in your science journal.

5. Put the other slide on top of the wet slide, making sure there are no air bubbles.

6. Now try to lift the slide off. Describe what happens in your science journal.
7. Holding the capillary tube vertically, bring the lower end of the tube to the water drops on the wax paper.
8. Sketch and describe what happens to the water in your science journal.

If capillary tubes are not available:
1. On one end of the filter paper, draw a line in pencil 2 cm above the bottom.

2. Use the marker and draw a small dot above the pencil line.

3. Add water to the beaker until it is half full and place it on the ring stand.

4. Tape the top of the filter paper to the ring clamp and position the clamp so that the filter paper below the pencil line is in the water.
5. Allow to stand for 10 minutes. Sketch and describe what happens in your science journal.

Explanation

Water molecules have the ability to stick to each other. This is called cohesion. In water, the cohesion is due mostly to hydrogen bonds. Look carefully at the water molecule. You will notice that the oxygen atom has a partial negative charge, O-, and the hydrogen atoms have a partial positive charge, H+. Hydrogen bonds are the attractions between the oxygen of one molecule and the hydrogen atom of another molecule. This cohesion of water molecules on the wax paper causes the water to look as if it is covered in a thin film, a phenomenon known as surface tension.
Water is also adhesive, that is, it has the ability to stick to other substances, such as glass, sponges and paper. In fact, water adheres to any material that wicks it away from the source. Adhesion is also the reason you see a meniscus when you measure water in a graduated cylinder. Adhesion can be a very strong force, as you found out in the activity. Glass, paper and other materials that water adheres to are called hydrophilic or water attracting. There are also some materials that are hydrophobic (water repelling) such as the wax paper. However, this does not mean water cannot adhere to hydrophobic material. Pour the water off the wax paper. Does some of the water stick to the paper?

Whenever two materials are in contact, both cohesive and adhesive forces are involved. Capillary action describes the phenomenon of a liquid climbing up the sides of a tube or wicking through porous material like a sponge. The height the liquid climbs depends on the inner diameter of the tube, the material that makes the tube and the density of the liquid. Capillarity is caused by the adhesion of water to the tube and the cohesion of water to itself. The water adheres to the glass while the cohesion of the water molecules causes them to stick together during the climb. Do you think a tube can be made out of a material that doesn’t exhibit capillary action?
Thermometers use capillary action to measure temperature. Alcohol or mercury rise up or fall down a closed capillary tube as the result of changing temperature. Plants depend on this property of water as well. Can you hypothesize how plants use capillary action?
Discussion and Poster Assignment
On your poster, show the cohesion and adhesion of water in a tube. Be able to differentiate between cohesion and adhesion and describe capillary action. Also, explain how you think plants exploit water’s capillarity. Finally, write any questions you still have about capillary action, cohesion, or adhesion on your poster.
Student Information Sheet

Station 7: Lighter than Air

Focus Question

Which will evaporate first, water or alcohol? Justify your answer in your science journal.

Materials

· water

· isopropyl alcohol

· 2 disposable pipettes

· Periodic table

· Empty water bottle

· Completely full water bottle

· 1 L bottle filled with water

· 1 L cube

· 3-D Water Molecule Kit or Reference Sheet, “Water Molecule Art”
Procedure
Part 1
1. Put a drop of alcohol and a drop of water on the back of your hand. Note: students with sensitive skin may opt out of this step and observe another student.
2. Gently blow on your hand to speed up the process (optional).

3. Determine which drop evaporates first and record your observations in your journal. 

4. While you are waiting for the liquids to evaporate, record the chart in your journal and calculate the molecular mass for each molecule.

5. In order to calculate the molecular mass, you need to:

a. Determine the number of each atom. This is given by the subscript to the right of symbol. For example, glucose, C6H12O6, has 6 carbon atoms, 12 hydrogen atoms, and 6 oxygen atoms.
b. Multiply the atomic mass, found on the periodic table, by the number of atoms for each element in the molecule. The symbol u stands for unified atomic mass units. For glucose:
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c. Finally, add up the atomic masses. Glucose has a molecular mass of 180 u.
Comparison of Molecular Masses and State of Matter

	Molecule
	Formula
	State at STP
	Type of Molecule
	Molecular Mass

	Water
	H2O
	Liquid
	Polar
	

	Isopropyl alcohol
	C3H7OH
	Liquid
	Polar
	

	Oxygen
	O2
	Gas
	Nonpolar
	

	Hydrogen sulfide
	H2S
	Gas
	polar
	

	Methane
	CH4
	Gas
	nonpolar
	

	Ammonia
	NH3
	Gas
	polar
	

	methanol
	CH3OH
	Liquid
	polar
	

	Bromine
	Br2
	Liquid
	nonpolar
	


Part 1

1. Do you think that the water from the 1 Liter bottle will fit in the 1 Liter cube? Write your prediction in your journal.
2. Fill the 1L bottle with water. Pour into the liter cube. What happened? Write your observations in your journal.
3. Squeeze the empty water bottle. Was it easily compressed?
4. Squeeze the full water bottle. Was it easily compressed? Write your observations in your journal.
Explanation
Water molecules have the ability to stick to each other. This is called cohesion. In water, the cohesion is due mostly to hydrogen bonds. Look carefully at the water molecule. You will notice that the oxygen atom has a partial negative charge, O-, and the hydrogen atoms have a partial positive charge, H+. Hydrogen bonds are the attractions between the oxygen of one molecule and the hydrogen atom of another molecule. In order for water to vaporize and become a gas, the hydrogen bonds have to break. Since water interacts with all of the surrounding molecules, it has a greater tendency to reform bonds with other molecules of water. Greater energy is needed to break all the bonds.


Isopropyl alcohol is a polar molecule as well. Notice the molecule’s asymmetry, a characteristic of polar molecules. There is a partial negative charge on the oxygen and a partial positive charge on the hydrogen atom bonded to it. This results in a lower number of hydrogen bonds between the alcohol molecules and less cohesion. Therefore less energy is needed to evaporate the alcohol.
Compare the mass of water to other liquids and gases. What type of matter has a smaller molecular mass, gases or liquids? Which liquids have the least molecular mass, polar or nonpolar molecules? In order for a molecule to become a gas, it must have enough energy to break all intermolecular forces (forces between molecules or atoms). Nonpolar molecules have weak intermolecular forces and need very little energy to become a gas. Nonpolar molecules that are liquid are larger and more massive than polar molecules. How many water molecules need to be bonded together to have the same mass as the lightest liquid?
Water is a liquid at room temperature and like all liquids it has a specific volume and it is not easily compressed. Organisms use this property to help support cells and tissues. Liquids also share some properties with gases. Both gases and liquids are fluids meaning they flow to take the shape of their containers.
Discussion and Poster Assignment
On your poster, illustrate how water molecules are bonded together in a liquid and in a gas. Be able to differentiate between the number of bonds in liquid water and isopropyl alcohol and how this relates to the amount of energy needed to become a gas, compare the molecular mass of water to other liquids and gases and explain why water is a liquid at STP. Finally, write any questions you still have about water and vaporization.
Student Information Sheet

Station 8: Specific Heat

Focus Question

Which substance will heat up faster, water or alcohol? Explain your answer in your science journal.
Materials

· Hot plate

· Beaker, for water bath 

· Beaker tongs or mitt

· water (room temperature)

· Isopropyl or ethyl alcohol

· Graduated cylinder

· 2 test tubes

· Test tube holders

· 2 thermometers
· 3-D Water Molecule Kit or Reference Sheet, “Water Molecule Art”
Procedure

1. Add water to beaker until it is approximately ¾ full. Heat water on the hot plate at the highest setting.

2. In the test tube labeled A, add 20 mL of room temperature water and place a thermometer in the test tube. Allow the thermometer to settle. Write the temperature in your science journal.
3. Pour 20 mL of alcohol into the test tube B and place a thermometer in the test tube. Allow the thermometer to settle. Write the temperature of the alcohol in your science journal.
4. Carefully remove the beaker from the hot plate with beaker tongs or mitt. Water should not be boiling but should be too hot to touch.

5. Put both the test tubes in the water bath at the same time.
6. Note which liquid increases in temperature the fastest. Write your observations in your science journal.

Explanation

If we could view matter at the microscopic level, we would see atoms and molecules vibrating. Particles that make up a liquid would vibrate faster than those that make up a solid, while particles in a gas move faster than those in a liquid and a solid. Temperature is the measure of the average kinetic energy of the substance, or how fast or slow the particles are moving in the substance. If a substance gains thermal energy or heat, then the particles begin to vibrate faster, hitting nearby particles, causing them to increase in speed. The particles transfer energy like the domino effect throughout the substance until the entire system is vibrating at the same rate. Increasing speed of vibrations increases the temperature, while cooling, or decreasing the temperature results from decreasing the number of vibrations.
Each substance gains energy, and therefore temperature, at different rates. The amount of heat energy it takes to raise the temperature of a given amount of a substance is called its specific heat capacity. If you have walked barefoot on the beach on a hot summer day, you know that the sand gets hotter faster than the water. This is because water has a greater specific heat capacity than sand or water must absorb more heat energy before its temperature increases 1(C.
Water has the second-highest specific heat capacity of any liquid substance. This is the result of the size of the water molecule compared to other liquids. Small particles are able to absorb much more heat energy, before they pass it on to a neighboring particle. Liquid ammonia, NH3, has a greater heat capacity than water because it is a smaller, less massive molecule. However, unlike water, ammonia is a gas at room temperature. Isopropyl alcohol, C3H7OH, is a liquid like water but is much more massive and therefore not able to absorb as much heat energy as the much smaller molecule, water.
Water’s high heat capacity explains why people flock to the coast and why water is used in radiators. Water tends to stabilize the air temperature near the coast. During the summer, the ocean acts as a like a heat sink, absorbing the sun’s energy, keeping coastal temperatures cooler. Temperatures near the coast are warmer in the winter as the ocean slowly releases the stored heat. The water in your car’s radiator stabilizes the temperature of the engine. Why would this be important to living things? (Hint: Water composes over 80% of most organisms.)
Discussion and Poster Assignment
On your poster, show how particles are arranged in a solid liquid and a gas. Be able to explain how heat energy is transferred within a substance. Be able to define temperature and relate it to specific heat capacity. Also, explain how specific heat capacity is related to the size of the particle. Lastly, write any questions you still have about water and specific heat capacity.
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Source: � HYPERLINK "http://commons.wikimedia.org/wiki/File:Sucrose-rodmodel.png" �http://commons.wikimedia.org/wiki/File:Sucrose-rodmodel.png�
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Increasing Acidity





Increasing Alkalinity





Neutral





� HYPERLINK "http://discover.edventures.com/functions/termlib.php?action=&termid=127α=h&searchString=" �http://discover.edventures.com/functions/termlib.php?action=&termid=127&alpha=h&searchString=�





Source: � HYPERLINK "http://www.nyu.edu/pages/mathmol/textbook/density.html" �http://www.nyu.edu/pages/mathmol/textbook/density.html��





Source: � HYPERLINK "https://vinstan.wikispaces.com/file/view/3D_model_hydrogen_bonds_in_water.jpg" �https://vinstan.wikispaces.com/file/view/3D_model_hydrogen_bonds_in_water.jpg�








Which model is ice and which is liquid water?




















Source: � HYPERLINK "http://www.nyu.edu/pages/mathmol/modules/water/density_comp.html" �http://www.nyu.edu/pages/mathmol/modules/water/density_comp.html�








Bent paper clip





Source: � HYPERLINK "http://www.liv.ac.uk/researchintelligence/issue32/tension.htm" �http://www.liv.ac.uk/researchintelligence/issue32/tension.htm�
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� HYPERLINK "http://www.chemicalindia.co.in/solvent_chemicals.html" �http://www.chemicalindia.co.in/solvent_chemicals.html�
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Source: � HYPERLINK "http://martine.people.cofc.edu/111LectWeek1_files/image008.jpg" �http://martine.people.cofc.edu/111LectWeek1_files/image008.jpg�
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