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Introduction - 
[bookmark: _Toc197686576]Purpose of the experiment –
To understand the factors that influence reaction rates to predict and control chemical reactions.
[bookmark: _Toc197686577]Hypothesis –
When magnesium is reacted with the hydrochloric acid then a reaction will occur, hydrogen gas will be produced as magnesium replaces hydrogen due to the fact that magnesium is more reactive than hydrogen.
[bookmark: _Toc197686578]Variables – 
The variables of this reaction are the molarity of the hydrochloric acid which is being controlled by the student, the mass of the magnesium being used, the temperature of the reaction which is also being controlled and the surface area of the magnesium.
[bookmark: _Toc197686579]Theory – 
[bookmark: _Toc197686580]Basic concepts, principles, laws and definitions – 
Rate of reaction – this is the change in concentration or pressure of a kind divided by the time it takes to occur.
Using a graph to determine the rate of reaction – using the graph V (H2) vs t, measure the initial rate by finding the slope of the gradient at the very beginning of the reaction when t=0 as at this point the change in concentration with respect to time is greatest.
[bookmark: _Toc197686581]Equations and formulas –
 [cm3/s]                                                                                    [Eq. 1]
[bookmark: _Toc197686582]Importance to OME – 
Working out the rate of reaction is crucial to OME as it can be used to determine the size of the explosion and also the length of the reaction. In the first development stages of a new explosive compound, rate of reaction experiments is used to determine if the compound, in a smaller quantity, will produce enough energy to create an explosion. “The use of reaction rate laws which are very good at modelling the ideal explosives used in shock physics are not universally applicable to industry uses of explosives because of the need to use the energy release rates to tailor the explosive to the job at hand.” [1] 

[bookmark: _Toc197686583]Observations – 
One observation made was that as the molarity of the HCl was increased the rate of reaction was also increased. This is due to the fact that as the molarity is increased, the surface area of the HCl rises. This allows the magnesium to react more effectively. The reaction only occurs because particles collide in the given medium causing heat and kinetic energy so if there are a larger abundance of particles, the likelihood of them striking each other grows drastically. 
[bookmark: _Toc197686584]Results and Discussion – 
The experiment preformed exactly how intended and predicted, the magnesium did replace the hydrogen in the hydrochloric acid compound faster and faster with each molarity. An error that was encountered was that 2 small pieces of magnesium were not added to the experiment, this can skew results as not all the magnesium was reacted with. This causes the results of this specific experiment untrustworthy so they would not have the ability to submit these as accurate results. Another area of error would be that due to human error, each measurement of HCl would not be exact every time also producing slightly different results. 
[bookmark: _Toc197686585]Conclusion – 
In conclusion, the experiment was an overall success. The results that were predicted did show in the reaction and valuable rates of reaction were recorded. 
[bookmark: _Toc197686586]References –
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[bookmark: _Toc197686588]Chemicals and equipment –
1. Long test tube with arm
2. Gas syringe
3. Rubber bung and delivery tube to fit the test tube
4. Two large beakers for the water bath and reaction mixture 
5. Pipette and pipette filler
6. Two clamp stands 
7. Test tube holder
8. Thermometer 
9. Ring stand, Bunsen burner, clay triangle
10. Stopwatch
11. Graph paper

1. Magnesium ribbon cut into 4sm length and weighed 
2. Magnesium powder (same mass as ribbon)
3. Hydrochloric acid (2.0M and 1.0M)
4. DI water

[bookmark: _Toc197686589]Procedure –
[bookmark: _Toc197686590]Effect of HCl concentration on the speed of H2 gas evolution
1. Prepare FOUR 20.0 mL solutions of HCl with the following concentrations: 2.0 M (stock), 1.5 M, 1.0 M and 0.5 M.  Use the pipette to measure appropriate volumes of the 2.0 M HCl solution and DI water. 
2. Pour the HCl solution with the lowest concentration into the test tube with arm. 
3. When ready, add a 4 cm strip of magnesium ribbon to the test tube, quickly put the bung back, and start the stopwatch.
4. For 1 M HCl use the Mg ribbon from the premeasured vial. This set of data will be needed for Part 3. 
5. Record the volume of hydrogen gas given off at suitable intervals (e.g. 10 seconds). Continue timing until no more gas is given off. 
6. After the reaction is completed, discard the reaction mixture in the waste beaker.
7. Measure the temperature of 1.0 M HCl. It will be needed for Part 2. 
8. Repeat the same experiment for three other concentrations of HCl.
9. Plot the graph (VH2 vs t) showing the change in volume of H2 gas over time for each concentration of HCl. 
10. For each concentration of HCl determine the:
Average rate of reaction (between t = 0s and t = t1; use the same t1 for all concentrations) 
Instantaneous rate of reaction at t = 0.



[bookmark: _Toc197686591]Effect of temperature on the speed of H2 gas evolution
1. Set up a water bath. Pour water into the large beaker and heat it over the Bunsen burner till the temperature of water increases by approximately 10 degC when compared to the initial temperature of 1 M HCl measured in the previous part. 
2. Pipette 20 mL of 1.0 M stock solution into three test tubes. 
3. Place the first test tube with 1.0 M HCl in the water bath and wait until the temperature of the acid reaches the temperature of the water in the water bath. 
4. Quickly transfer the warm HCl into the tube with the arm, put 4 cm piece of magnesium ribbon, put the bung back, and start the stopwatch.
5. Continue timing until no more gas is given off. 
6. After the reaction is completed, discard the reaction mixture in the waste beaker.
7. Repeat the same experiment for two more temperatures (ideally 10  degC apart).
8. On the separate graph paper provided, plot the graph (VH2 vs t)) showing the change in volume of H2 gas over time for each temperature. 
9. For each concentration of HCl determine the:
Average rate of reaction (between t = 0s and t = t1; use the same t1 for all temperatures) 
Instantaneous rate of reaction at t = 0.

[bookmark: _Toc197686592]Effect of the surface area of Mg on speed of H2 gas evolution
1. Use the pipette to transfer 20 mL of 1 M HCl at room temperature into the test tube with arm. 
2. Quickly add the Mg turnings into the test tube, put the bung back, and start the stopwatch.
3. Continue timing until no more gas is given off. 
4. After the reaction is completed, discard the reaction mixture in the waste beaker.
Plot the graph (VH2 vs t)) showing the change in volume of H2 gas over time for each temperature. Determine the:
1. Average rate of reaction (between t = 0s and t = t1; use the same t1 for both Mg samples). 
Instantaneous rate of reaction at t = 0.


5

image1.png




image2.png




