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Gas Laws

Prelab and Calculations: (It is worth up to 30 points based on completeness and correctness)

1. 
	Chemical Name
	Chemical Formula
	Molar Mass
(g/mol)
	Used amount
	Hazards
	PPE

	Hydrochloric Acid   
	HCl
	36.46 g/mol
	4.96ml
	Eyes, skin irritation, corrosive 
	Gloves, goggles, lab coat 

	Magnesium metal
	Mg
	24.31g/mol
	0.06g
	Eyes, skin irritation, flamable
	Gloves, goggles, lab. coat

	Hydrogen gas
	H2
	2.016g/mol
	95.7ml
	Explosive, choking smell
	Gloves, goggles, lab. coat



2. (Analysis) Identify the equipment (type AND size) needed for the experiment and include the name and image of each.
· Hot Plate [image: Generic Single Solid Hot Plate @ Best Price Online | Jumia Kenya]
· Gloves.(medium size) [image: PRO UltraTOUCH Violet Nitrile Gloves]

· Test tube holder. [image: test tube holder – Science Lab Ltd]
· 100ml graduated beaker.[image: Graduated Cylinder, 100ml - Class A - Hexagonal Base ...]
· 10ml graduated beaker. [image: Graduated Cylinder, 10ml - Class A - Round Base - Borosilicate ...]
· Pneumatic trough.[image: Pneumatic Trough, Polypropylene]
· Testube. [image: Transparent Glass Lab Test Tube, Capacity: 1 To 50 Ml, Rs 3 /piece ...]
· Electronic balance. [image: Nade JH Weighing Scales electronic balance & precision balance ...]

· Rubber tube with stopper. [image: Enzyme Kinetics - Apparatus]

· 00C– 1000C Thermometer. [image: Legacy Pro 6" Glass Thermometer 62010 B&H Photo Video]

· Goggles. [image: SuperMore Anti-Fog Protective Safety Goggles Clear Lens Wide ...]


3. 






		









Moles of 


4. 
Limiting reactant - 



Moles of 


Mole ratio


Moles of 

5. (Manipulation) Calculate the % yield of the reaction. [Actual amount of H2(moles)/expected amount of H2(moles)]×100%




Discussion: (It is worth up to 70 points and evaluated based on the discussion grading rubric)
1. When carrying out an experiment involving magnesium metal and hydrochloric acid, the following apparatus are required:
Hot Plate, medium size pair of  gloves, one test tube holder, 100ml graduated beaker, 10ml graduated beaker, medium size pneumatic trough,00C– 1000C thermometer, goggles,one test tube, a small electronic balance and a rubber tube with stopper.
Procedure.
a. Invert a 100ml graduated cylinder full of water inside warm water in a pneumatic trough without losing even a drop of water. Ensure no water is trapped inside.
b. Accurately weigh 0.06g of Magnesium metal using an electronic balance.
c. Using a 10ml graduated cylinder, measure 5ml of 3M hydrochloric acid and transfer into a clean dry test tube and set aside.
d. Dip a thermometer in the warm water and leave it as you continue with the experiment.
e. Insert a rubber tube into the measuring cylinder inverted in the trough, ensuring the measuring cylinder is not lifted out of the water. Tilt the graduated cylinder.
f. Add the measured magnesium ribbon on the side of the test tube containing hydrochloric acid. Close the test tube with a cork connected to the rubber tube.
g. Allow the magnesium ribbon into the acid and allow the reaction to take place until all the magnesium has reacted.
h. Determine the volume of hydrogen gas produced in the measuring cylinder and record.
i. Check the thermometer to identify the temperature of water.
j. Using a burning splint or a non-luminous flame from a Bunsen burner, test for the gas produced. A ‘pop’ sound should be produced. 

2. Hydrogen gas is collected in the 100ml graduated cylinder because as the gas enters the cylinder, it displaces water and is trapped on the upper part of the graduated cylinder. 


3. (Representation) Draw a diagram of the equipment and indicate with arrows what happens to the H2 gas. Explain your arrows by describing each step.
[image: Rate of Reaction of Magnesium and Hydrochloric Acid]


Hydrogen gas from the delivery tube displaces water in the measuring cylinder and moves up the cylinder. As the gas moves up, water level in the cylinder drops and increases in the trough. 

4. 


5. 

Magnesium is above hydrogen in the reactivity series therefore Magnesium is more reactive than hydrogen. The reaction occurs/proceeds, that is magnesium can replace hydrogen in hydrochloric acid.



6. (Interpretation) Describe the meaning of the molecular equation on the microscopic and macroscopic scale.

[bookmark: _GoBack]A microscopic substance is the representation of compounds using formulas, compositions or structures. For example, the elements magnesium and hydrogen combine to form a compound with the formula MgCl2. The molecule of MgCl2has the structure shown here, whereas macroscopic refers to physical objects that can be seen for example air. (gas bubbles formed during the reaction)
7. (Assumptions) H2 was collected over water in this experiment. Explain why H2 is a good gas for this experiment using the properties of H2 and H2O. Give at least two more examples for other gases that could be used instead of H2.

Hydrogen gas is collected over water since it is in slightly soluble in water.
Carbon (II) oxide gas and Oxygen gas can also be collected using over-water method.

8. (Assumptions) Evaluate your % yield and explain the difference between the expected and actual amounts of H2 produced. 

The percentage yield is above 100% (158.1%). This is due to experimental errors, impurities, unwanted starting materials and side products. 
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