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ChemQuest 44

Date:

Hour:

Information: Sources of Error in the Real World

When we perform experiments in the laboratory we never get all of the product we theoretically
could get. Reactions in the laboratory are not ideal. For example, consider the reaction of sodium
metal and chlorine gas to produce salt:

2Na + Cl, > 2NaCl
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If we react 23.0g of sodium metal with plenty of chlorine gas, calculations tell us that we should get
about 58.5g of sodium chloride. However, if you tried this in the lab and then took the mass of your
final product on a balance, you would usually get somewhat less than 58.5g. The more careful you

are, the closer you can get to the mark of 58.5g, but you will never be able to make 58.5g of sodium

chloride.

Critical Thinking Questions

1. What are some practical things—some “sources of error”—that can happen in, the lab and in a
reaction that would cause us to get less than 100% of the product that we are trying to
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2. The information section above.made it sound like we always would get less than 58.5 g of
salt. However, it is possible that after the reaction we could take the mass of the product and
find that it is greater thein 58.5g. According to our calculations this should be impossible, but
what “sources of error” may cause this? .
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3. When 40.5 g of sodium metal reacts with plenty of chlorine gas, how many grams of sod1um
chloride should be produced‘7 (Note: when questions are worded this way, you automatlcally
know that sodium is the limiting reactant.) M ass — MEES Ctoleh /o e
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Information: Calculating Percent Yield

Percent yield is a measure of how much of a product you actually obtained in a reaction compared to
the amount that you could have obtained according to calculations. There is a handy formula for
calculating percent yield:

actualyield 100

percentyield= ——
theoreticd yield

“Theoretical yield” is the amount of a product that we should be able to make. You calculated the
theoretical yield of sodium chloride in question 3; hopefully your answer was about 103g. Now let’s
say that you actually attempted this experiment in a lab with 40.5g of sodium and when you were
finished you collected 84.0g of sodium chloride—this amount is your “actual yield”, the amount of
product you actually collected in the lab.

Using the formula given above, we can calculate our percent yield:

percentyield= 84.0g ¢100=281.6%
103g

Critical Thinking Questions
~ 2CyH,, +130, —@ jCO, + IOH,0
4. Considgethecombustion of 215.0g of butane, C4H;o with plenty of oxygen. If you are able to
setec pf water in the laboratory, what was your percent yield. Hint: first calculate
your theorefical yield using the balanced equation and mole ratios!
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5. Consider the double replacement reaction of 104.7g of sodjum chloride with 263-9g of silver
nitrate. If you are able to produce 150.4g of silver chloride what was your percent yield?
(Hint: first find the limiting reactant!) 104.9gNaCl 4 \mel = 02 b F molNall
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6. If you make 46.8g of calcium carbonate by teacting 87.5g of calcium nitrate with 98.6g of
sodium carbonaté, what is your percent yield? CO.(NOJBL + Na 2_(.0'5 -3 CO‘COS +ZNa NG
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