Name: _______________________________________________________ Period: __________ Living Environment Lab
Lab # ______Hydrogen Bonding: Penny Lab

PART1: Hydrogen Bonding

Background:
Water molecules are POLAR, which means that one side of the molecule is slightly charged. This is because water is ASYMMETRICAL, which means that it cannot form a mirror image of itself. Most of the electrons (negatively charged) are on the oxygen side of the molecule while the two hydrogen’s protons give that side a more positive charge. This gives water some unusual properties.

For one, water has a very high boiling point. The polarity allows the molecule to ‘stick’ to other water molecules. It takes a lot of energy (heat) to break the waters hydrogen bonds to create steam. 
We learned this as “hydrogen bonding”. Many molecules are held together with hydrogen bonds. This bonding also gives water the capillary effect of climbing up objects. Think of a graduated cylinder. The meniscus is formed because water hydrogen bonds to the glass and itself, climbing up the side of the cylinder.
By contrast, a NON-POLAR molecule is one that is symmetrical with an equal charge. Non-polar molecules can evaporate easily (no bonding to hold the molecules to one another), and do not bead up like water does.
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Understanding:
1. What characteristics make a molecule POLAR? _______________________________________________________
_____________________________________________________________________________________________ 
2. How is a POLAR molecule different from a NONPOLAR molecule?






















3. What are 2 properties unique to water because of hydrogen bonding?
a. :
b. :
Hypothesis:
Will more drops of water or soap water fit on the head of a penny? _____________________________________
__________________________________________________________________________________________

__________________________________________________________________________________________

Materials:
Beaker

Pipette

Penny

Paper towel

Soap water

Water

Procedure:
Controlled Conditions:

· Make sure you hold the pipette the same distance from the penny each time

· Use the same pipette for each trial

· Use the same penny for each trial

· Use the same hand for each trial
Part 1: Pure Water
1. Lay out a paper towel on your lab table

2. Place a penny on the towel and test how many drops of water will fit on the head.
a. (you want to use the head every time for consistent results)

3. Record your results in the data table

4. Repeat steps 2-3 for 4 more trials making sure to dry the penny between each trial

5. Find the average of the trials and record it in the appropriate area of the data table

Part 2: Soap Water

1. Using the soap water, test how many drops of water will fit on the head of the penny. Record your results on the data table

2. Retest 4 more times. Make sure that you dry off the penny between each trial.

3. Find the average number of drops the penny held.

4. At the end of the 5 trials, make sure to rinse out your pipette.
Data:

	
	Pure H20
	Soap + H20

	Trial 1
	
	

	Trial 2
	
	

	Trial 3
	
	

	Trial 4
	
	

	Trial 5
	
	

	Average (round up)
	
	


Analysis:
1. What is the average number of pure water drops you fit on the penny?


2. What is the average number of soap water drops you fit on the penny?


3. What is the reason for the difference between the two solutions? 


















4. What were 3 controlled conditions that were used in this experiment? Include at least one that is not mentioned in the procedure.

a. :
b. :
c. :

5. Why are controlled or constant conditions important to an experiment?






























6. Demonstrate how water molecules are attracted to each other. 

a. Draw 3 water molecules

b. Include the charges on the oxygen and hydrogen atoms
c. Use dashed lines to indicate the bonds


PART 2: Finding pH
Introduction:
A liquid may be an acid, base, or neutral. The degree of acidity or basicity can be measured by using the pH scale. The scale is divided into three areas: Acid (readings below 7), neutral (reading of 7), and basic (readings above 7). Each division either increases or decreases the pH of a substance by 10 times! The pH of 5 is ten times more acidic than a pH of 6. Water has a pH of 7 but when it mixes with air the suspended materials will either raise or lower its pH. Acid Rain is an example of this type of reaction. 
Objective:

The student will determine the pH of various substances and will also determine how some of these substances can affect the environment.

Materials:

· pH paper and Chart 

· Forceps 

· Masking Tape 

· Paper Towels 

· 10 depression slides 

· Lemon Juice 

· Cola 

· Ammonia 

· Detergent 

· Pond Water 

· Distilled Water 

· Salt Water 

· Tap Water 

· Baking Soda
· Shampoo 

Procedure:

· Using tape label 7 depression slides A-F. 

· Put a drop of liquid on each slide as listed below: Caution not to come in contact with any of the materials. If contact is made wash it off under running water and notify the instructor immediately. 

· Slide A - Lemon Juice, Slide B- Distilled Water, Slide C- Pond Water, Slide D- Tap Water, Slide E- Salt Water, Slide F- Ammonia, Slide G- Baking Soda, Slide H- Cola, Slide I-Detergent, Slide J-Shampoo. 
· Pick up a piece of pH paper with the forceps. 

· Hypothesize whether the liquid would be acid or base. 

· Record this on the data table below. 

· Touch the pH paper to the liquid in slide A and remove it. Compare the color of the paper with that on the pH chart. 

· Record your observation on the chart below. 

· Repeat the procedure with the rest of the slides. 

	ooSlideoo 
	Hypothesis 
	ypH 
	Acidic 
	Basic 
	pNeutralp 

	A 
	
	d 
	dd 
	
	

	B 
	
	
	dd 
	
	

	C 
	
	
	dd dd
	
	

	D 
	
	
	
	
	

	E 
	ssssss 
	
	
	
	

	F 
	
	
	
	
	

	G 
	
	
	
	
	

	H 
	
	
	
	
	

	I 
	
	
	
	
	

	J
	
	
	
	
	


Analysis:

1. Which of the liquids had the lowest pH?

2. Which of the liquids had the highest pH?

3. Which of the liquids were closest to being neutral?
4. If the pH of a sample was 3 how many times more acidic is it than a solution with a pH of 6?
5. How might one correct the pH of a lake with a reading of 3?
6. What is the pH of human skin?
7. How does non-tearing shampoo work?
8. What is the pH of rain water? 
9. What local industries pump materials into the atmosphere to create a drastic pH change in rain water?

Non-Polar Molecule:


Fatty Acid





Polar Molecule:


Water








