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Problem

Ethanol (C.HsOH) can be burned in the presence of molecular oxygen to give water and
carbon dioxide gas. The chemical reaction can be written like this:

C:H;OH(I) + 305(2) — 2COx(g) + 3H:0(g)

1) If you start with 250. g of ethanol and burn it in sufficient oxygen, how many grams of
water could you produce?

2) How much ethanol would you need to burn to produce 550. g of carbon dioxide?

The first question

This is really two problems involving the same reaction. Both of the problems are solved
the same way - by using dimensional analysis.

For the first question, you should start by calculating the formula weights of the two
substances you are being asked about. You need formula weights every time you deal
with relating masses of chemicals to a chemical reaction - which requires amounts to be
given in moles.

e C,HsOH: 46.07 g/mol
e H,0O:18.01 g/mol

Now, we use dimensional analysis. Remember that the formula weights are conversion
factors that convert between grams and moles. The coefficients in the chemical equation
also give you a conversion factor that relates moles of ethanol with moles of water. The
steps:

1. Convert grams ethanol to moles ethanol.
. Convert moles ethanol to moles water.
3. Convert moles water to grams water.

molC_ H_OH 3m01H20 18.02gH_ O

250.gC ., H_OHX 2 > 2

275 4607CHOHX1 lCHOH>< 1H,O
07gC,Hy mol C, H, mol H,

The answer is 293 g H,O

The second gquestion

The second question is answered the same way as the first. You can relate any two
chemical compounds in a chemical equation, as long as the .equation is balanced.

Again, we need some formula weights:
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e C,HsOH: 46.07 g/mol
e CO;:44.01 g/mol

The procedure:

1. Convert grams carbon dioxide to moles carbon dioxide.
2. Convert moles carbon dioxide to moles ethanol.
3. Convert moles ethanol to grams ethanol.

molCO2 ><lmolCzHSOH 46.O7gC2H50H_

X
44.01gCO2 2molCO2 molC2 H5 OH

550.gC0O, %

The answer is 288 g C,;HsOH



