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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 terms of ATOMS ... which means MOLES of atoms

2 Al Lo «3 By (D) — 2R G ()

\ coefficients are in tferms of
atoms and molecules!
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- To do chemical calculations, we need to:
- 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 grams of bromine fo moles: Need formula weight R o " ) %% .90

\Sq,%ogB\rl:\on\ O 1G9. %0
w o) iy — 0O,1S6HS mol Br
1509 B K 159,50 4 B, )

@ Use the chemical equation to relate moles of bromine to moles of aluminum
D wmol AV Dol By

2 mol AN

2 mol \5@)_

C’b) Convert moles aluminum to mass: Need formula weight R - 16.7%
C

26,98 Al P
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You can combine all three steps on one line if you like!
ol B 2 wmol AN N6.9% A\

Lmol B0 . ALY p IPEARA A\

\SC/,%O?) Brl 2 mol \5\/‘7_ 1vv\o\ A\
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You can solve the second part of the question using CONSERVATION OF MASS - since there's
only a single product and you already know the mass of all reactants.

/)-S :()v \?)(‘9_

25 O¢ By X

Buft ...
~ 251 3 D\ \ ...what would you have done to calculate the mass of aluminum
bromide IF you had NOT been asked to calculate the mass of

27 .5 g A8 Guminum FRsT?

| mol B2 . Lol M3y , L6669 s Al Bry

15,0 o Bry % = 1.
DTS00 B, Bma B Lol ALy !%1%%3
© ® ® o
convert mass convert moles convert moles
bromine bromine to aluminum
fo moles moles aluminum bromide

bromide fo mass



o Example:
How many milliliters of 6.00M hydrochloric acid is needed to completely react with
25.0 g of sodium carbonate?

1}— Q) Cog )+ NO\'LCO (s 7 Ha0(8) +log(gle BM-C 1leq)

1 - Convert 25.0 grams sodium carbonate to moles. Use FORMULA WEIGHT.
2 - Convert moles sodium carbonate to moles HCIl. Use CHEMICAL EQUATION
3 - Convert moles HCI to volume HCI. Use MOLAR CONCENTRATION (6.00 M)

N (O — Na\ Z}lqu
@ N k3 |)<|7— ol

O~ 3% 16 .00
\7;5 ;?j May 03:““"”“1[03
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@ L mo) HC‘ < ol ND‘1CO3
0,135871306 mo) Ny (0, =l HEL = 0471741017 L mal Hel

mol Na, (O3

15,04 Muy (04 % = 0,135 713 064 mel Ny L0,




e Example:
How many milliliters of 6.00M hydrochloric acid is needed to completely react with
25.0 g of sodium carbonate?

2HO g )+ Nag Loy (s) — Ha 0(0) ¥ (0 Cylw LN-CY L)

1 - Convert 25.0 grams sodium carbonate to moles. Use FORMULA WEIGHT.
2 - Convert moles sodium carbonate to moles HCI. Use CHEMICAL EQUATION
3 - Convert moles HCI to volume HCI. Use MOLAR CONCENTRATION (6.00 M)

(%) 6.00 me) HCl 2

L L 0.07¢bL oF 600m HIT
OM 742617 Lol HC| o0 Wl 0.0

Notice the problem specifically asks for an answer in MILLILITERS. So, we'll just convert
liters to milliliters fo get the answer in the desired units.

mL:‘,lO_g\,

= :l » 5L 0 . H|
0.0764L s 2= [15, Ll of L00 m He /
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25.0 mL of acetic acid solution requires 37.3 mL of 0.150 M sodium hydroxide

for complete reaction. The equation for this reaction is:
NMaOH + HC 3 05 —> N (o H3 02 + H20
What is the molar concentration of the acetic acid?
L mol HCoMz0,
L Selutivn &— = 15.0mL o O,0150

1 - Start with the NaOH ... Convert 37.3 mL of 0.150 M NaOH to moles using CONCENTRATION.
2 - Convert moles NoOH to moles acetic acid. Use CHEMICAL EQUATION
3 - Calculate molar concentration by dividing (mol acid / volume acid).

ON6 mo) M OH =, | m L= 1D mol NaOH = wmo)

@

- @ H O
27 ol y 0L 080 md) MoOH  mod ACLARP ) hyecoq )

o |
e oo DD0SSR @l WM 17000 WL, My 0,

/V\ T LSltion 0,070

* See the calculations for experiment 4C... they're similar to this problem!
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propylene acrylonitrile
Calculate how many grams of acrylonitrile could be obtained from 651 Iig.of propylene, assuming

there is excess NO present. —

1 - Convert mass propylene to moles. Use FORMULA WEIGHT of propylene (and kg->g conversion)
2 - Convert moles propylene to moles acrylonitrile. Use CHEMICAL EQUATION
3 - Convert moles acrylonitrile 1o mass acrylonitrile. Use FORMULA WEIGHT of acrylonitrile.
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|S\.°/O’9/mu\
10 FeSoy + 2 kmnoy, € S50y —> SFe, (S0, ), L Mad0y~ kS0
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How many mL of 0.250M potassium permangenate are needed to react with 3.36 g of iron(ll) sulfate?

1 - Convert 3.36 grams iron(ll) sulfate to moles using FORMULA WEIGHT.
2 - Convert moles iron(ll) sulfate to moles potassium permangenate using CHEMICAL EQUATION

3 - Convert moles potassium permangenate to volume using MOLAR CONCENTRATION
1S1.90 g FeS0y = mo) b€ S0¢ | 1O pmy Fe‘so"l =L imol kmh@

0.180 mo) \~(mlﬂOL{ T L mLzlo 3L

130, B S0 €20 Amakmnly L A
9 1S, 405\:630&( 10 | (gSOLl 0.250 mo) \dnn% Yol 3L

| @
=[17.7mL of 0.250 1 Km0y |




