CHEM1008
Experiment – Moles - Lab 5 - Remote delivery
Mark: ___ / 70

Required Readings:
1. Read chapter 7 of the textbook.
2. Read the protocol and complete the lab report.

Required Items 
Laptop or tablet, textbook, internet, periodic table, calculator, pencil and eraser.

Purpose
In this Remote Delivery experiment, students will be expected to:
1. Determine the molar mass of elements and compounds.
2. Calculate the mass of a substance based on the number of moles.
3. Calculate the mass of a substance based on the number of atoms / molecules.
4. View a video and perform calculations about compounds used by the narrator

I) How to calculate the molar mass (molecular weight) of a compound - https://youtu.be/o3MMBO8WxjY

a. Simple Steps to Calculating a Compound's Molar Mass.
b. Determine the molecular formula of the molecule.
c. Use the periodic table to determine the atomic mass of each element in the molecule.
d.  Multiply each element's atomic mass by the number of atoms of that element in the     molecule. This number is represented by the subscript next to the ...
e.  Add these values together for each different atom in the molecule.

Please follow the links below should you wish to view some practical examples
https://youtu.be/wV1xaftKqpw
https://youtu.be/Qflq48Foh2w

Research the formula and determine the molar mass/molecular weight of the compounds below, show your calculations Round your answers to one decimal place and include units (1mark/ea):

Potassium bicarbonate							_________
Calcium oxalate								_________
Sodium acetate trihydrate							_________
Potassium dichromate							_________
Aspirin										_________

II) Calculating/converting moles from grams 

In most chemical processes in a lab and in the health care field the mole is a commonly used unit of measurement. 
Please view the video  https://youtu.be/4q2elWPfB6A to refresh your knowledge of the mole concept as a unit of measurement before attempting to complete the mole/mass calculations.

In this part of the experiment students will have to calculate the number of moles of several chemical compounds when the mass in grams of the compound is provided.
There are several practical methods to complete the calculations from mass to moles, we have included the three most common ones. 
Each of the methods is equivalent to the other as long as the procedure is followed, we strongly suggest for students to practice the method they consider the easiest for them, try it and maybe use another one to confirm the results of their calculations. 

EXAMPLE:	We will use this same question to illustrate all 3 methods to calculate the number of moles in 23.4 g of Potassium Chloride (KCl)
Step 1, calculate the molar mass using the periodic table 
K=39x1 plus Cl= 35.4x1 for a total of (39+35.4 = 74.4 g/mol)
 
Method #1: Conversion factor
Step 1, create a conversion factor for the compound using the definition of mole (one mole is the number of grams equal to the molecular/atomic mass of the compound/atom):

[bookmark: _Hlk60643547]Factor = 	1mole	
		  74.4g

Step 2, multiply the given mass/weight in g by the conversion factor

[bookmark: _Hlk60644040]23.4 g x 1(mole) = 0.314516 moles rounded to three decimal places = 0.315 moles
	   74.4 g

(More examples of conversions using this method can be found in https://youtu.be/B_0v8YKUlhM)

Method #2: direct from equation 
By definition, The molar mass is the number of grams that a mole of a substance weighs.
Step 1, Molar mass = grams÷mole which you can rearrange to get #moles = mass (g)÷ Molar mass
						        
Step 2, using the equation, we replace the words with the data provided
#of moles   =   23.4 g ÷74.4 g/mole =  0.314516 moles rounded to three decimal places = 0.315 moles
		
Please refer to the video https://youtu.be/Ik4zE8lXWs8?list=RDCMUCK4ojE1uJYPabSP0ABkM6EA as well

Method #3: using a shortcut (triangles). This method requires the proper placement of the data to obtain a successful calculation. It is used in many high schools and therefore it is shown here as one of the possible methods of calculation. It is NOT recommended for post-secondary studies. If you choose to use this method, be sure to keep your units in your calculation set-ups and cancel out the units as an extra checking mechanism that you have set this up correctly. 
This video shows examples using triangles for mole problems https://youtu.be/vuLIw60Ed9s  

Step 1, set up the triangle as follows: 
[image: mage result for mole triangle]
Step 2
Data:    m (mass) = 23.4 g	M = molar mass = 74.4 g/mole	



23.4g



# of moles
74.4
g/mole




Based on the triangle rules 23.4 g ÷ 74.4g/mole = moles
	Which becomes # of moles = 23.4 g													     74.4 g/mole

	# of moles = 	0.314516 moles rounded to three decimal places for 0.315 moles	 	


These three methods can be used for the inverse calculations (from moles to mass) and to calculate moles from number of atoms/molecules and vice versa.
These videos illustrate how to calculate the mass (weight) of a compound from the given moles 
https://youtu.be/n38IiCep8xc and about how to calculate moles from the amount of atoms or molecules https://youtu.be/rahLV2gWfAE )
 







Please calculate the # moles for the following (show your work): 2marks/ea

How many moles are present in 1.64g of MgSO4?					________

How many moles are present in 0.340g of sodium sulfate?				________

How many moles of AgNO3 are present in 1.36g of this compound?		________

How many moles are present in 146g of calcium sulfate?				________

How many moles are present in 4.21g of hydrogen bromide?			________

Please calculate the mass (g) for the following (show your work): 2marks/ea

[bookmark: _Hlk60648447]How many grams of chlorine in 0.778 moles of Cl2?					_________

How many grams in 1.30 moles of CCl4?						_________

How many grams in 47.20 moles of carbon tetrachloride?				_________
 
How many grams are present in 0.500 moles of methane (CH4) ?				_________

How many grams are present in 0.300 moles of HI?					_________




	Name(s):
	
	Instructor:
	
	Date:
	

	
	
	
	
	
	


Lab Report


1. View the first 12 minutes of the video https://youtu.be/uzSe3BDCkF8 to be able to answer the questions below

A. [bookmark: _Hlk60669031]List  six of the (15…?) chemicals mentioned in the whole video and write the its formula (1 mark/ea)



B. Calculate the molar mass (molecular weight) of each of the chemicals in question A (1 mark/ea)



C. Please refer to the video at “1 minute and 50 seconds” and indicate the approximate volume in the beaker. (1mark)							_________ ml

D. Please copy and balance the chemical reaction shown at 2.10 minutes (2 marks) 



E. [bookmark: _Hlk60669083]Please calculate the moles of each compound see in the video at 4.0 minutes (2marks/ea)
[bookmark: _Hlk60668247]Compound:	___________________		moles: _________
Compound:	___________________		moles: _________
F. Please refer to the video at 9.50 minutes and calculate the molar mass in grams/mole of each compound in the balanced equation: (2marks/ea)
[bookmark: _Hlk60668280][bookmark: _Hlk60668702]Compound:	___________________		molar mass (g/mole): _________
Compound:	___________________		molar mass (g/mole): _________
Compound:	___________________		molar mass (g/mole): _________
Compound:	___________________		molar mass (g/mole): _________
Compound:	___________________		molar mass (g/mole): _________
Compound:	___________________		molar mass (g/mole): _________






G. Please calculate the moles of each compound listed at 9.50 minutes if you were given 10 grams of each	 (2marks/ea)

H. [bookmark: _Hlk60668734]Compound:	___________________		moles: _________
I. Compound:	___________________		moles: _________
J. Compound:	___________________		moles: _________
K. Compound:	___________________		moles: _________
L. Compound:	___________________		moles: _________
M. Compound:	___________________		moles: _________







Bonus  (6 marks) 
Please calculate: given 75 g of Sodium Nitrite, how many grams of the other reactant would be needed for the reaction shown at 3.51 minutes (show your work)














Feedback(1mark/ea)

A) What did you like the most about the lab?


B) What could be improved in this lab?



When complete, save the lab with your name, the course and the lab number in the file name, ex. “First_LastName_CHEM1008_Lab5.docx”, and submit to Blackboard.
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