Chemistry 103

Question 1


In the first several questions we will walk through the steps of a typical grams to moles- -> moles to moles --> moles to grams calculation. Here is the overall questions. 
How much SO2 in metric tonnes is produced by one day of coal burning at the Rawhide Power Plant north of Wellington, CO where Fort Collins gets its electricity if in one day the power plant burns 2.5 Mtonnes of coal?
Step 1 is to get your starting amount, 2.5 Mtonnes in this case into grams given various conversion factors. Here you need to know that M (for Mega) means 106 that there are 1000 kg in a tonne and that there are 1000 g in a kg.
So, how many grams is 2.5 Mtonnes of coal? (Write the number out with all the zeros for your answer.)
________________
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Flag this Question
Question 2
Next you convert grams to moles using the molar mass of the starting material in this case coal. I'm going to change the number up slightly so that I don't give away the answers but the final answer we get will be close to the correct answer to the original question. You will need to look up in your notes the formula for coal and calculate the molar mass from the formula. On an exam that formula will be given to you.
So, how many moles are in 2.6 trillion (1000000000000) grams of coal? Again, write out your answer with all the zeros?
_________________
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Flag this Question
Question 3
Next, you use the coefficients of the balanced chemical equation to convert from moles of coal to moles of SO2. You'll need to write the balanced equation for the combustion reaction from the formula you used in the previous question.
So, if you started with 1.5 billion moles of coal, how many moles of SO2 would be produced? (Again write out all the zeros.)
____________________
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Flag this Question
Question 4
Next, you convert that number of moles back in to grams of the substance you are finding. Calculate the molar mass of SO2 and use it to find the grams of SO2 produced.
How many grams of SO2 are produced from 1.3 billion moles of SO2? (Again, write out all the zeros.)
_______________
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Flag this Question
Question 5
Finally, convert grams to the final requested units, in this case Mtonnes. There are one billion grams in a Mtonne.
So, how many Mtonnes of SO2 are in 85000000000 tonnes of SO2?
________________
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Flag this Question
Question 6
Now let's do the same type problem only starting with 11 gallons of gasoline (a typical tank of gas) and asking how many kilograms of CO2 are produced?
First, get 11 gallons of gasoline into grams. You need a couple of conversion factors here. 1 gallon is 3.8 Liters. The density of gasoline is 720 g/L.
________________
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Flag this Question
Question 7
Next, convert to moles from grams. Here you need to know the formula of octane, C8H18, in order to calculate the molar mass. So how many moles of gasoline (octane) are in 31000 grams of gasoline?

__________________
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Flag this Question
Question 8
Using the balanced equation from the combustion of octane, how many moles of CO2 are produced from 270 moles of octane?

___________________
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Flag this Question
Question 9
Using the molar mass of CO2, calculate the number of grams of CO2 produced by that number of moles. Let's use 2200 moles.

____________________
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Flag this Question
Question 10
Finally, you convert to the desired units, in this case kg where 1 kg is 1000 g. Let's use 93000 g as our amount of CO2? [By the way, you should notice that the amount of CO2 produced is roughly 3x the amount of hydrocarbon fuel that we started with. Why? The hydrocarbon fuel produces one CO2 for each carbon in the fuel. Each C combines with two additional, nearly equal in weight, oxygen atoms. If you ever need to guess the answer to this type of question that's a good rule of thumb.]
[image: ] 
_______________________
 
Flag this Question
Question 11
Now, try one without any help. How many grams CO2 is produced by burning 1 gallon of ethanol (C2H6O), the amount of ethanol in 10 gallons of E10 gasoline. Remember the steps. Get to grams, grams to moles, moles to moles, moles to grams. 3.8 L in a gallon. The density of ethanol is 789 g/L.

_____________________
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