Name: ________________________________________    Date: ________  #: ________
Lab: Surface Tension

A molecule is held together by chemical bonds.  The type of bonds found in molecules are called covalent bonds.  

Water is a molecule consisting of two Hydrogen atoms, and one Oxygen atom.  Covalent bonds hold the two Hydrogen (H) atoms to a single Oxygen (O) atom.  The three atoms together form a molecule.  Covalent bonds are intramolecular bonds where valence (outer shell) electrons are shared between the respective atoms.

Water, H2O is a polar molecule.  A polar molecule has a positively charged portion, and a negatively charged portion.  Hydrogen atoms share their outer (valence) electron with the oxygen atom.  In effect, Hydrogen becomes somewhat positively charged, and since Oxygen shares each Hydrogen’s electrons, it becomes a bit negative.  The negative oxygen atom of one molecule of one water molecule attracts and lines up with hydrogen atoms (oppositely charged particles attract one another) in another molecule creating a vast web of molecules. This attraction is called (unfortunately) a “Hydrogen Bond”.  It is unfortunate because true bonds only form within compounds, and not between compounds.  However, we are stuck with the name Hydrogen Bond.  Hydrogen Bonds are intermolecular attractions.
It turns out that Hydrogen Bonds create a good amount of surface tension and allow insects to walk on or under the surface film of water, create a meniscus in graduated cylinders, and allow water to “bead-up” on a surface.

Try this lab demonstration:  Call me over to initial step one before completing step two.

Step 1.  Fill a plastic cup to the ½ way point with water. Sprinkle some, but not a ton of 

             pepper on the surface.  Draw what you see in the circle for step one below left, and then call me 

             over for my initials.

                 Step one __________                                     Step 2 __________


[image: image1]Notice how in step one the surface tension of the water “holds up” the pepper pieces.  Water attracting water, or anything attracting another of its kind, is called cohesion.  Look carefully at the interaction between the water and the plastic cup.  The water is clinging to the side, and it is trying to “climb” out of the cup.  The attraction between two unlike things is called adhesion..  The down dropped area of water in the cup is called a meniscus.  All liquid measurements are made from the lowest point of a meniscus.
Now, dip a toothpick in soap, and touch the center of the water in the cup.  What happens?  Draw what you see.  Have me initial step 2.   Soap disrupts the surface tension in the water, and the pepper moves.  A practical application of this is that mosquito larva count on the surface tension of water to stay afloat.  They stick their noses (proboscis) out of the surface of water to breath, and dangle.  Some scientists have suggested putting a few drops of soap on water, and the larva will no longer be able to use water’s surface tension to stay afloat.  If the larvas sink, they will drown, and the number of mosquitoes will decrease.  By the way, only female mosquitoes suck blood.  They use blood for protein to feed their developing eggs.  Males feed only on nectar.
Can you think of other ways an understanding of surface tension can be used?   
Your answer:

Acids, Bases, Indicators, and pH

     The pH scale is a method of representing the amount of Hydrogen ions present in a solution.  An ion is an atom that has developed an electric charge.  To develop an electric charge an atom typically gains one or more electrons to become negatively charged, or loses one or more electrons to become positively charged.   Hydrogen loses electrons and becomes a positive ion.  The scientific name for a Hydrogen ion is hydronium, and it is written H+.  Remember, opposites attract.  So, hydronium is seeking out electrons from wherever it might find them.  Typically, the source is a base called a hydroxide ion; OH-  (a charged group of atoms; in this case Oxygen and Hydrogen; called a polyatomic ion.), but it could be you are the source if an acid spills on you!  Bases are seeking out hydronium ions so they can get rid of an extra electron and become neutral.  Bases are as dangerous as acids!  Notice, if you combine H+ and OH-, the charges cancel out and you form HOH written H2O!  The canceling out of acids and bases is called neutralization.
     Back to the pH scale!  The pH (the H in pH stands for Hydronium, and the p stands for the negative logarithm of the ….) scale generally runs from 1 to 14.  Acids are represented by a pH reading less than 7, bases by a pH more than 7.  7 is neutral, and it is the pH of pure water.  The closer a substance is to 1 on the pH scale, the more acidic the substance, while the closer to 14, the more basic the substance.  The easiest way to tell discern the pH of a substance is by mixing the substance in question with an indicator.  An indicator is a chemical that changes color in different concentrations of hydronium ions.  Some indicators are liquid, and some are chemicals put on paper and dried.  The dried version is litmus or pH paper.

     Our indicator is the juice of red or purple cabbage.  I took a red cabbage and cut it into many pieces.  I placed the pieces in a microwave safe bowl, and put water in it.  I covered and microwaved the mixture for three minutes.  Then, I carefully strained the (HOT!) liquid from the cabbage.  We had the cabbage for dinner, and you have the liquid to use an indicator.
     Before testing some liquids, let’s review!  Complete the following table.

	
	Acid
	Base

	Ion Present?

Name and Symbol (H+ or OH-)
	      ;
	        ;

	pH above or below 7?


	
	

	Taste?


	
	

	How does it feel when dissolved in water?
	
	

	What does it dissolve?


	
	


1.  What color is the cabbage juice before beginning the experiment?  __________________

2.  What color is cabbage juice when mixed with an acid?  ________________;  a base?  ______________

     On the pH scale given below, label the acid side, neutral, and base side.  Then, give the color of cabbage juice indicator for each condition.

(1-------------------------------------------------------7--------------------------------------------------------14(
          _____________________             ________________           _____________________

          _____________________             ________________           _____________________

     Place the three Petri dishes given your group on a piece of notebook paper.  In each of the three Petri dishes given your group, place one pipette of cabbage juice indicator.  Only use cabbage juice droppers with cabbage juice!  Do NOT mix droppers!  Then, test three solutions given you for their pH.  Write down the name of the substance, its color when mixed with cabbage juice, and if it is acidic, neutral, or basic.

	Name of substance
	Substance + Indicator Color?
	Acidic, Neutral, or Basic?

	
	
	

	
	
	

	
	
	


