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The maximum mark available is 50 points and it is based on the accuracy of your measurements and calculations. 
Correct observations, calculations and determination of RATE OF THE REACTION are worth 25 points and up to 25 points are for properly structured and detailed report.
Remember to use the appropriate units and provide a list of supporting literature. 
Up to 3 points will be deducted for errors in referencing style.
Up to 3 points will be deducted for wrong or missing units.
Up to 2 point will be deducted for unprofessional presentation, e.g. the scan is not cropped, original document is creased, text impossible to read, etc. 

ATTACH THE ORIGINAL DATA SHEET !!!

Guidance for lab report:
· Title page, TOC, etc
· Purpose (Aim) of the experiment, max 130 words
· Indicate the laboratory’s topic
· List the main tasks
· Hypothesis: based on the previous experience and knowledge, what do you expect to observe? Why?
· Variables: independent, dependant, controlled
· Theory (Background information) supported by literature, max 300 words
· Basic concepts, principles and laws, definitions 
· Chemical equation and formulas for calculations 
· Applications/importance of the method and technique in OME
· Chemicals and equipment 
· Procedure, max 100 words
· Observations/Data (as of the Data Sheet provided below)
· Calculations
· Results and Discussion: How do the observations compare to your hypothesis  — do they match? What are primary sources of experimental errors? max 200 words
· Conclusion, max 100 words
· References (IEEE) 



POTENTIAL HAZARD
	Chemical
	Hazards

	Magnesium
	[image: A red and black sign with a flame

Description automatically generated]
Flammable solid, 
Flammable gases generated when in contact with water
                


	Hydrochloric acid solution                 

	[image: Icon

Description automatically generated]
           Causes severe skin burns and eye damage.
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Description automatically generated]
              Harmful if swallowed.



· Magnesium ribbon, Magnesium turnings Mg(s) – The magnesium ribbon should be clean and free from obvious corrosion or oxidation. Clean if necessary by rubbing lengths of the ribbon with fine sandpaper to remove the layer of oxidation. 
· Hydrochloric acid, HCl(aq) –Though low hazard, eye protection is necessary as you may get a spray as tiny bubbles burst. 
· Hydrogen gas, H2(g) (EXTREMELY FLAMMABLE) – Keep the naked flame away from the experimental set-up. 

PROCEDURE
Put on the lab coat, safety goggles, and gloves. Make sure that long hair is tied.
In this experiment, you will determine the effect of concentration, temperature and surface area on the rate of reaction between magnesium and hydrochloric acid. 
IMPORTANT: Record all your observations, calculations, and conclusions in the data sheets at the end of this script.
Lab tools and supplies:
· Long test tube with arm
· Gas syringe*
· Rubber bung and delivery tube to fit the test tube
· Two large beaker for the water bath and reaction mixture
· Pipette and pipette filler
· Two clamp stands
· Test tube holder
· Thermometer 
· Ring stand, Bunsen burner, clay triangle 
· Stopwatch
· Graph paper
* syringe should not be allowed to become wet, or the plunger will stick inside the barrel
Chemicals: 
· Magnesium ribbon cut into 4 cm length and weighed 
· Magnesium  turnings (same mas as ribbon)
· Hydrochloric acid (2.0 M and 1.0 M)
· DI water










Apparatus: 
[image: ]


Procedure: 
I. Effect of HCl concentration on 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. Record the volume of hydrogen gas given off at suitable intervals (e.g. 10 seconds). Continue timing until no more gas is given off. 
5. After the reaction is completed, discard the reaction mixture in the waste beaker.
6. Measure the temperature of 1.0 M HCl.
7. Repeat the same experiment for three other concentrations of HCl.
On the graph paper provided, plot the graph (VH2 vs t) showing the change in volume of H2 gas over time for each concentration of HCl. 
For each concentration of HCl determine the:
1. Average rate of reaction . 
2. Instantaneous rate at selected time  (same for all concentrations)





II. Effect of temperature on speed of H2 gas evolution
1. Set up water bath. Pour water in 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 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 acid reaches the temperature of water in the water bath. 
4. Quickly transfer the warm HCl into the tube with 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).
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. 
For each concentration of HCl determine the:
1. Average rate of reaction . Use the same times for each calculation.
2. Instantaneous rate at selected time  (same for all temperatures).

III. 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 . 
3. Instantaneous rate at selected time .




DATA SHEET to RECORD OBSERVATIONS, CALCULATIONS and RESULTS
date___________
	STUDENT’S NAME: ____________________________________________________
PARTNER’S NAME: ____________________________________________________



Write the balanced chemical equation for the reaction between magnesium and hydrochloric acid:

………………………………………………………………………………………………………………………………

Moles of reactants:
	Mg
	2 M HCL

	mass 
	moles
	volume
	moles

	 
	 
	 
	 

	
	
	 
	 

	
	
	 
	 

	
	
	 
	 










I. Effect of concentration of HCl on speed of H2 gas evolution:
	0.5 M HCL
	
	1.0 M HCl
	
	1.5 M HCl
	
	2.0 M HCl

	
	
	T 1 = …...................
	
	
	
	

	time, s
	V H2, mL
	
	time, s
	V H2, mL
	
	time, s
	V H2, mL
	
	time, s
	V H2, mL

	 
	 
	
	 
	 
	
	 
	 
	
	 
	 

	 
	 
	
	 
	 
	
	 
	 
	
	 
	 

	 
	 
	
	 
	 
	
	 
	 
	
	 
	 

	 
	 
	
	 
	 
	
	 
	 
	
	 
	 

	 
	 
	
	 
	 
	
	 
	 
	
	 
	 

	 
	 
	
	 
	 
	
	 
	 
	
	 
	 

	 
	 
	
	 
	 
	
	 
	 
	
	 
	 

	 
	 
	
	 
	 
	
	 
	 
	
	 
	 

	 
	 
	
	 
	 
	
	 
	 
	
	 
	 

	 
	 
	
	 
	 
	
	 
	 
	
	 
	 

	 
	 
	
	 
	 
	
	 
	 
	
	 
	 

	 
	 
	
	 
	 
	
	 
	 
	
	 
	 

	 
	 
	
	 
	 
	
	 
	 
	
	 
	 

	 
	 
	
	 
	 
	
	 
	 
	
	 
	 

	 
	 
	
	 
	 
	
	 
	 
	
	 
	 

	 
	 
	
	 
	 
	
	 
	 
	
	 
	 

	 
	 
	
	 
	 
	
	 
	 
	
	 
	 



	[HCl]
	time to dissolve Mg
	average rate
	instantaneous rate at 

	
	
	
	t = ….......

	0.5 M
	 
	 
	 

	1.0 M
	 
	 
	 

	1.5 M
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II. Effect of temperature on speed of H2 gas evolution
	T 2 = …...................
	
	T 3 = …...................
	
	T 4 = …...................
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	temperature
	time to dissolve Mg
	average rate
	instantaneous rate at 

	
	
	
	t = ….......

	T 1
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III .     Effect of the surface area of Mg on speed of H2 gas evolution
	T 1 = …...................

	
	

	time, s
	V H2, mL
	

	 
	 
	

	 
	 
	

	 
	 
	

	 
	 
	

	 
	 
	

	 
	 
	

	 
	 
	

	 
	 
	

	 
	 
	

	 
	 
	

	 
	 
	

	 
	 
	

	 
	 
	

	 
	 
	

	 
	 
	

	 
	 
	

	 
	 
	



	Mg turnings
	rate

	mass 
	moles
	average
	instantaneous  at t = 

	 
	 
	 
	 

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	






SHOW ALL YOUR CALCULATIONS and REMEMBER THE UNITS !!!
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