Chem 12: Lab 1B - Factors Affecting Reaction Rate (Day 1)

Background info / Pre-Lab Thinking
In this experiment, we will examine the following reaction:


3CuCl2 (aq)  +  2Al (s)       (    3Cu (s)     +    2AlCl3​ (aq)  + heat


(blue)

(silver)            (brown)             (grey)


The reaction above prompts 2 side reactions.  

AlCl3​ (aq)  +  H2O (l)  (   Al(OH)3 (aq)   +  HCl (aq)

HCl (aq)  +  Al (s)  (   AlCl3 (aq)   +  H2  (g)

We will roughly measure the overall rate of this reaction in grams of aluminum consumed per second.  We will know the reaction has finished when the bubbling stops.
Question:

How do various changes to a chemical reaction affect the rate of that reaction?

Base Procedure (this is your CONTROL)
1. Weigh EXACTLY 5.0g of CuCl2 into a 100mL beaker.

2. Add 25.0mL of water (room temp) and stir to dissolve the crystals.  Observe.
3. Weigh and observe a fixed-size piece of aluminum foil.  Loosely crumple it so that it will fit into the beaker, but do not add it yet.

4. Immediately begin timing and monitoring the temperature when you add the Al.

5. Note the time when bubbles are no longer being produced (this indicates the reaction is over) and measure the temperature of the mixture at the moment when bubbling stops.  
Data Collection 
Create a table like this one, with 5 more rows, for additional trials.
	Reaction
	CuCl2
	Al
	Changes
	Products

	Control
	Appearance, 

Mass, temp.
	Appearance, mass
	Observe
	Observe 
Final Temp

Final time

	Change: _____
	
	
	
	


Identifying Variables:
Make a list of variables you might change about this reaction, and predict whether each one would speed up or slow down the rate.

In small groups, use the procedure above as a starting point.  How would you change the procedure to test each variable?

Chem 12: Lab 1B - Factors Affecting Reaction Rate   (Day 2)

Based on your pre-lab thinking, your group will perform 4 more reactions and compare them to the original.   Divide the work, set them up, and RUN ALL 4 AT THE SAME TIME.  

Reaction 2: Concentration
Repeat the procedure for the control reaction but use 50.0mL of water instead of 
25.0mL.  Perform the reaction and record your data in the chart you prepared.

Reaction 3: Temperature
Repeat the procedure for the control reaction, but use hot tap water instead of regular tap water.  Perform & record.
Reaction 4: Surface Area of Aluminum
Repeat the procedure for the control reaction, but fold the aluminum foil into a tight square.  Perform & record.
Reaction 5&6: Nature of Reactants & Catalysts
Nature of reactants:
    Repeat the procedure for the control reaction, but use 7.32g  copper (II) sulfate in place 

of 5.0g  copper (II) chloride.    These values both put 0.0239 mol Cu+2 into the reaction
    CuCl2*2H2O  (molar mass 170.48g/mol)     vs.  CuSO4*5H2O    (249.68g/mol)
          Catalyst:


If reaction 5 appears to be very slow, you can add a small scoop of NaCl (table salt) to 
 
the beaker and stir.  Record your observations

Analysis:

Assume that the entire mass of aluminum was used up in each reaction. 
 
For Reactions 1-4, calculate the average rate of reaction in (g Al / sec).  
 
Show your work for each calculation.
Conclusion:

We tested 5 variables in this experiment, so you will need to address all 5 in your 
conclusion.  However, since the principles underlying these changes are related, feel free to group some claims together and explain them as a set.  

Tips:  
Your evidence will need to compare each rate back to the control reaction


Your reasoning will summarize collision theory, and use it to explain WHY each change 
 
affected the rate the way it did.


Sources of error:   If any of your results disagree with theory, try to explain why.
If your results do agree with theory, how confident are you in the values you measured?  Were there any factors that made it difficult to take accurate measurements?  What effect would these have had on your calculated rates?  (Too high?  Too low?)
