
3/13/19 Page 1 of 4 Pre lab Exp. 22.docx  

Pre-lab: Experiment 22 - Concentration of  Solutions 
 

 
Format & Clarity of the Report: See lab report checklist.   
 
Before class starts: Read the lab for the week carefully before you start writing your pre-lab. 
The purpose, introduction, and procedure should be neatly written in your lab book before 
class starts. Keep the introduction and the purpose separate. Pre-lab questions need to be 
correctly answered. 

Purpose: What do you hope to accomplish in each part of this lab?   

Introduction: YOU ARE NOT WRITING AN INTRODUCTION!  You need to read the lab 
carefully.  You can’t prepare for this during lunch, and you definitely can’t do this lab without 
reading it at least twice.  .  

Pre-lab question:  
1. If you need 170.05 grams (which is one mole of CuCl2•2H2O) to make one liter of 1 M 

solution, how many moles and grams of CuCl2•2H2O will you need to make 1/10 as much 
solution? 

2. Your stock solution is 6 M CuCl2•2H2O.  How do you make 1.00 L of 0.200 M CuCl2•2H2O 
solution using the stock in 3 serial dilution (serial dilution with 3 dilution steps) if your total 
volume at each dilution step is 1L?  

a. Draw the steps. 
b. What’s the concentration at each dilution? 
c. What’s the dilution factor from stock to 0.2 M solution? 

 

Procedural notes: 
Part 1 A-E: Preparing the 1.0 M solution of CuCl2•2H2O and CuCl2(aq) and the diluted 
solutions 

• Use the centigram balance to weigh the copper compound. 
• Even though we are using graduated cylinders to make the solutions, make the solutions as 

carefully as possible.  
• Make sure you do not lose any of the copper solution during transfers. 
• Get a beaker for slops; a 250 or 400 mL beaker should do nicely.  You are going to be 

working with cations of metals, which cannot go down the sink.   
• As soon as you are done using the glassware, put it back in the hood so other students can 

use them. 
• Wash your hands after this class.   
• All waste solutions will eventually go in the inorganic waste bottle.   
• Clean your test tubes carefully and dry them as best you can with a flame.   
• Excess water will change the concentration of the solutions. 
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PART 2: How the concentration of a solute affects its reaction with other chemicals & 
limiting reagent 

• It is easier to do this portion if the beaker sizes are the same.  Look in the hood for 
communal glassware.  I suggest 250-mL beakers.   

• It is important that the foil pieces are the same mass.  Size is not as important as mass.  If 
you use 0.27-g, you are using 10-1mol Al, making a nice comparison of mole quantities for 
the reaction. 
  

Qualitative Observations/Data Collection: Your observations should be written in the 
observation section of your lab report.   
 
Part 1 A-E: Preparing the 1.0 M solution of CuCl2•2H2O and CuCl2(aq) and the diluted 
solutions 

COMPARING THE SOLUTIONS:  Part of this lab is based on color depth.  It is important that 
you take detailed observations of the differences in the color values.  Use a white sheet of paper 
behind the test tubes to observe the color depth. Note the correlation between color and molarity. 

 
PART 2: How the concentration of a solute affects its reaction with other chemicals & limiting reagent 

• You will record the appearance of the resulting reaction (or lack there of). 
• What happens in each of the reactions: Did the reactions take a long time?  Did a precipitate 

(ppt) form?  Did the color of the solution change?  Was a gas evolved?  Did the test tube get 
hot? What was the temperature of each solution? 

• Report any errors or difficulties that came up when carrying out the procedure (not waiting 
long enough for a reaction to take place.) 

There are a lot of observations.  So, what is an observation?  Good observations:  The solution in 
the test tube bubbled.  A brown ppt formed in the test tube.  The solution was clear blue and turned 
cloudy upon addition of NaOH.  Bad observations:  green; rxn occurred; test tube bubbled; clear; 
white; KNO3 + AgCl (a conclusion!).  Really bad observations:  writing down nothing at all. 

Data Tables:  Sample observation tables:  These are not complete; they are samples.  This means 
you should have good titles and organization.  Clearly the space that is allotted is not enough for you 
to write in.  Plan well.   

 
PART A: PREPARING SOLUTIONS OF KNOWN CONCENTRATION 
      
Preparing A 1.000 M Solution Of CuCl2  
Mass of CuCl2•2H2O used  

 

Comparing the solutions (darkest to lightest) 1 2 3 4 5 

molarites      
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PART B: HOW THE CONCENTRATION OF A SOLUTE AFFECTS ITS REACTION 
WITH OTHER CHEMICALS & LIMITING REAGENT 
 
Mass of piece 1  
Mass of piece 2  
Mass of piece 3  

 

Calculations: Show the calculation for the molarity of your 1M solution.  Show the calculations for 
each of the solutions you made in Part A.  Yes, you did dilutions, but you can show the math of 
those dilutions.   
 
Results Tables:    
PART B: HOW THE CONCENTRATION OF A SOLUTE AFFECTS ITS REACTION 
WITH OTHER CHEMICALS & LIMITING REAGENT 
 
 time Temperature  
Reaction that was the fastest    
Reaction that was the middle    
Reaction that was the slowest    

 
Questions:  the questions for the lab are to be answered in your lab book.  You need to type the 
answers to the questions.  You can handwrite any answers that involve calculations.  
The following questions refer to the solutions made in Part 1, 

1. Of the  five solutions that you have made of varying concentration, do you think all of the 
test tubes contain the same number of moles of CuCl2?  Explain 

2. Which tube above contains the most amount of CuCl2? Explain.  
3. How does the amount of CuCl2 in the tube of 0.5 M solution compare with the amount in 

the tube of 1.0 M solution? Explain. 
4. To make the actual amount of CuCl2 in the tube of 1.0 M solution equal that in the tube of 

0.50 M solution what could you do? Pick one of the answers below and explain your choice 
and why the other choices are wrong. [Wasteful is a reason] 

a. Dump out half of the 0.50 M solution. 
b. Dump out half the 1.0 M solution 
c. Add some more CuCl2 to the 1.0 M solution. 
d. Pour all the 1.0 M solution into the 0.50 M solution. 
e. Dump both out, and start over. 

5. How many moles of CuCl2 do you have dissolved in: 
a. One liter of 1 M solution?     
b. One-tenth liter of 1 M solution?     
c. One liter of 0.5 M solution?     
d. One-tenth liter of 0.5 M solution?     
e. 20 mL of 1 M solution?     
f. 20 mL of 0.5 M solution?     
g. 20 mL of 0.20 M solution?    
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6. Your stock solution of copper(II) chloride is 0.300 M.  How would you make the following 
dilutions? 

a. How do you make 50 ml of 2-fold diluted solution from the stock? What is the 
concentration of the diluted solution? 

b. How do you make 500 ml of 5-fold diluted solution from the stock? What is the 
concentration of the diluted solution? 
 

The following questions refer to the solutions and reactions from Part 2: 
1. How did you know the reaction(s) were finished? 
2. What was the limiting reagent for each beaker?  Explain how you know. 
3. The solution that reacted at the greatest rate was the:  1 M, 0.5 M, 0.1 M   (Circle one). 

Explain your choice.   
4. When the reactions have pretty much stopped, which solution do you notice has used up 

most of the aluminum?  
5. How is the concentration of the CuCl2 solution related to the complete reaction of all the 

aluminum? 
6. Judging by appearance, which solution is reacting fastest with the aluminum? Which is 

reacting the slowest?  
Answer each of the following questions TRUE or FALSE and explain why using a complete 

sentence.  This means if it is true, you must support the answer. 
1. 500 mL of 0.1 M CuCl2 (aq) will react faster with a gram of Al than will 100 mL of 1.0 M 

CuCl2 (aq). 
2. A 0.5 M solution will always have to be used in twice the volume of a 1 M solution to react 

with the same amount of aluminum. 
3. 20 mL of 0.1 M solution will never be able to use up all the aluminum that you happen to 

put into it. 
4. To react with the same amount of aluminum as 20 mL of 1 M solution reacted with, the 0.1 

M solution would have to be used in ten times the volume: 200 mL. 
5. The more concentrated a solution is, the less of it you will need to react with the same 

amount of aluminum. 
6. In general, the more concentrated any solution is, the less of it you will need to react with 

some other chemical. 
7. In every drop of 1 M copper (II) chloride solution there are twice as many atoms of Cu2+ 

ions as there are in every drop of 0.5 M solution. 
8. In general, the more concentrated a solution is, the more atoms or ions or molecules there 

are per drop of it. 
9. A 1 M solution contains 1 mole of solute per liter of solution. 
10. A 1 M solution contains 0.5 mole of solute per 0.5 liter of solution. 

 


