B CHEMICAL CALCULATIONS CONTINUED: REACTIONS

- Chemical reactions proceed on an ATOMIC basis, NOT a mass basis!

- To calculate with chemical reactions (i.e. use chemical equations), we need everything
in ferms of ATOMS ... which means MOLES of atoms
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- To do chemical calculations, we need fo:
(D - Relate the amount of substance we know (mass or volume) to a number of moles

() - Relate the moles of one substance to the moles of another using the equation

@ - Convert the moles of the new substance to mass or volume as desired
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* Given that we have 25.0 g of liquid bromine, how many grams of aluminum would we need
to react away all of the bromine? How many grams of aluminum bromide would be produced?

@ Convert the 25.0 g of bromine to moles. Use formula weight. 3 r,- LK17,90
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@ Convert the moles bromine to moles aluminum. Use chemical equation.
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@ Convert the moles aluminum to mass. Use formula weight. Al 26.9¢
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“*You can combine all three steps on one line if you like!
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—~ 2.6\ 9 DX \ ...what would you have done to calculate the mass of aluminum
bromide IF you had NOT been asked to calculate the mass of

27 .9 g AL B3 cluminum FIRST?

Calculating the mass of aluminum bromide directly:
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“ Example:
How many milliliters of 6.00M hydrochloric acid is needed to completely react with

25.0 g of sodium carbonate?
2_-_@ Lag, )+ N‘A'LLO‘L(Q 7 Hp0(8) v oy (y)* L) (aq)

1 - Convert 25.0 g of sodium carbonate to moles using formula weight.
2 - Convert moles sodium carbonate to moles hydrochloric acid using chemical equation
3 - Convert moles hydrochloric acid to volume using molar concentration (6.00 moles / L)

® NaylOq: Ng @ 2+22.99
C t1wit,ol

0:.3xib,00
105.993M0.1C03:maj qu{oz

m01 No-z CD?,

= 0.139(67120{&(3 rho| NﬁLC03
105-??3 Nﬁ1(0j

25.0,, May (07 X

@11‘“0] HC\ - Yhol qufog

0.2356 12066 mol Mag COy x —=ml U _ 6 4919426172 mo) HC
Phol NQ'LCOZ



145 Example:
How many milliliters of 6.00M hydrochloric acid is needed to completely react with

25.0 g of sodium carbonate?
2HQ Gy )+ Nag Lo, (s) =7 Ha0(0) + (07 9]+ LMl (aq)

1 - Convert 25.0 g of sodium carbonate to moles using formula weight.
2 - Convert moles sodium carbonate to moles hydrochloric acid using chemical equation

3 - Convert moles hydrochloric acid to volume using molar concentration (6.00 moles / L)
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If you like, you can solve the whole problem on one line:
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“ EXAMPLE PROBLEM:
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How many grams of sodium metal is required to completely react with 2545 grams of
chlorine gas?

1 - Convert 2545 grams of chlorine gas to moles (use formula weight)
2 - Convert moles of chlorine gas to moles of sodium metal (use chemical equation)
3 - Convert moles of sodium metal fo grams (use formula weight)
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147 EXAMPLE PROBLEM:
DGR & Lo ) = Newasoy L) # 200001

How many mL of 0.250 M sodium hydroxide is required to completely react with 15.0 mL
of 2.00 M sulfuric acid?

1 - Convert 15.0 mL of sulfuric acid solution fo moles (use concentration - 2.00 M)
2 - Convert moles sulfuric acid to moles sodium hydroxide (use chemical equation)
3 - Convert moles sodium hydroxide to volume (use concentration - 0.250 M)
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Shortcut to this problem ... use millimoles instead of moles!
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