Mass to Mass Stoichiometry Problems

In the following problems, calculate how much of the indicated product is made.
Show all your work. '

1) LiOH + HBr - LiBr + H,0

If you start with 10.0 grams of lithium hydroxide, how many grams of
lithium bromide will be produced?

0.0q LiOH y_ 1wl LioH, | mol LBr, 86845 q LB
‘Baugs g LOH 1 m Lon 1 mel LiBr
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2) CoHs+30, 2> 2CO; +2 HO

If you start with 45 grams of ethylene (C,H4), how many grams of carbon
dioxide will be produced?
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3) Mg + 2 NaF > MgF, + 2 Na

If you start with 5.5 grams of sodium fluoride, how many grams of
magnesium fluoride will be produced?

B.5 q NaF, ] mol Nu\: \ W\o\&gF Gd. 3018 MaF
41.9832 x NO&F 2 ol NaF mo) MQF
= '—] . 08 S M&FQ

4) 2 HCI+NaySO, > 2 NaCl + HyS0,

If you start with 20 grams of hydrochloric acid, how many grams of sulfuric
acid will be produced?

(2005 Hu X I mol HCL . - mo) HLSOL' X q@(ﬂj q H SO‘%
36.4606 g HUL 02 mol HOL el Hy

For chemistry help, visit www.chemfiesta.com . © 2013 Cavalcade Publishing — All Rights Reserved



Momr.hs Stoich |

. Whet mass of water w]'\\ be, »ProAuge$ iC BoomL cnc35M

HCOL s reaced uccmc}mr
® Fe(oW), + 30U — Fecl, + 3H,0O.

@W\o\eS
mol= MV
= (3 .‘5("D(0 500L
75w HEL mol 1,0 18.0158 g o =31 239
LTS et ACL | mol H20 Haoo
@answer s - @ a_ng(}_\e.(‘»&(\.r"s

Su\ﬂ S“'Oﬁcﬁ Tl

2 What will be the Hreoredical y\e\A Oﬁ NQ O‘\ “[ e
| VQQC\—— abOmL Og '005(0(\'\ NOLC.(’._ accoréw\j X’D”

(Nl + Cog (POQ),—>3Call, +aNazPdy

moles = M x Vi

(0.5¢ M)(0.350L)

“ o014 mal NaCly__ & motNastOq 163.94084 NazPOuy

G molNaCL | ol NozPOy

= . (OS 9 N(Igmq



Revidw

Stoichiometry Using Molarity \Wirtkeshpensts

For the questions on this worksheet, consider the following equation:

Ca(OH)z() + 2HCl(aq) > CaClyaq) + 2 H O

1) What type of chemical reaction is taking place? dOUble rﬁ(ﬂlaﬁ QM&(!‘\"
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Percent, Actual and Theoretical Yield

1)LiOH +KCl > LiCl + KOH

a) [began this reaction with 20 grams of lithium hydroxide. What is my
theoretical yield of lithium chloride?

(QO.j LWOH x;_\'w\_(_ﬂ_l.k()ﬂ . I mo) LiCL " 4.3937 t}LlCA
J3.9483 g LioH | ol LioH U mot LilL



b) Iactually produce 6 grams of lithium chloride. What is my percent yield?

% yneld = 6 9 106 -16.9%
35,"{03

2)CsHs 502 > 3COz +4H0

a) IfIstart with 5 grams of CsHs, what is my theoretical yield of water?

’ H H ol HeO 12.0183g H2O
5 Cilg x — mol C3Hg m LLIARSLLC S
37 T o g G l mongng | et HO
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b) Igot a percent yield of 75%. How many grams of water did I make?
7 yield = actuel 100 > THL . acdkuel |
+hesreXicol

81749
3)Be + 2HCl > BeCl Hz actwel = T5% (8.119) = 6-153 H,o

100

My theoretical yield of beryllium chloride was 10.7 grams. If my actual yield was 4.5
grams, what was my percent yield?

% \dte\d - 459 vioco = YA 1Y
10. 1 q

4)2NaCl +Ca0 > CaClz +Na20

What is my theoretical yield of sodium oxide if I start with 20 grams of calcium

ide? -
52(;))(1 e(:aO ) | mol CaO x 1 wol NQZO XG’C”?S’ Ne20 = Jda }Qj
3 56.0191 g CaD | ol CaO | welNoD  NeO

5) FeBr; + 2KCl > FeClz + 2KBr

a) What is my theoretical yield of iron (II) chloride if I start out with 34 grams
of iron (II) bromide?

' mo) FeCld, 146,750 Fell
344 FeBr, g L telTeBe,,  mol Telly o TR
T TR 5B B | mol FeBr | Rl

b) What is my percent yield of iron (II) chloride if my actual yield is 4 grams?
o _
+theoretical 0.58 q
6) TiS + H20 > HzS + TiO
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What is my percent yield of titanium (II) oxide if I start with 20 grams of titanium
(II) sulphide and my actual yield of titanium (II) oxide is 22 grams?

20g TiS, | @S, 1yt Tio 638664y Ti = 15.984 Tio
79.9329TS | eI Tis | mol Ti0 (Hheomtical)
% ed = dd o = .17
yie m‘;)oo = 13117/

7)U +3Br2 > UBrs

What is my actual yield of uranium hexabromide if I start with 100grams of uranium
and get a percent yield of 83%?

% jea = Sl xioo  achal = % yield CHheom¥icl) - 837 (3014 )

> 160 1co
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8) H2S0, > H20 + SO3 theoretion | yied.
If I start with 89 grams of sulphuric acid and produce 7.1 grams of water, what is my
percent yield? :
o
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Limiting Reactant Worksheet

Using your knowledge of stoichiometry and limiting reactants, answer the following
questions:

1) Write the balanced equation for the reaction of aqueous lead (II) nitrate with
aqueous sodium iodide to produce aqueous sodium nitrate and solid lead (II)
iodide. '

L
Po(r05), +aNaTog, —>2No NOg oy + PoTacs)



2) IfIstart with 25.0 grams of lead (II) nitrate and 15.0 grams of sodium iodide,
how many grams of sodium nitrate can be formed?
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3) What is the limiting reactant in the reaction described in #27

NoT

4) How many grams of the excess reactant will be leftover from the reaction in
CH2?
0.0155 mol Pb(Npg), — 0-0 200 mdl Po (NO3,

=6.08%5 mal PoNos), ,331.20%0 - g_qgj PhiNugy,
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Mixed Stoichiometry Problems

1) CeH1206 + 602 =»6C02 + 6H20

If the reaction is to produce 4.67 x 102* particles of COz, how many litres of Oz gas
would be required (at STP)?

| mo\ CDQX G mo‘D?x g O,
Q).OaXlOaB r,;ar—\—. COZ (O ol C’OZ ) mo\ O;
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2) 6KMnOs + Fe2(504)3 =>3K2S04 + 2Fe(Mn04)3

Calculate how many partlcles of K2S04 are produced when the reaction beglns w1th
1.34 x 10%* particles of KMnOa.

.3t x loaqpad—, KMaGu, | il KMaDy 3 el K2504 (0200672 1 ;S04
6.08 10 Bpock. KMaDy B o) KMAOL, | ol K,SO
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3) 2H20 2H; + 0>

10.34L of Hz gas are produced at STP. How many particles of 0, were also
produced?

\0\3“}1—- HZX ) o HZX \ Y\\D\ C)j, M@Z
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Answers to Practice Sheets

Mass to Mass Stoichiometry:
1) 36.3 grams
2) 1414 grams 141,199
3) ABArdNa e Y, 083 M%Fz
4) 26.9 grams

| Stoichiometry Using Molarity:

1) Double replacement (or more specifically an acid-base reaction)
k¥kk
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Mixed Stoichiometry Problems:
1) 1739L
2) 6.7x10%3
3) 1.39x10%

Percent, Actual, and Theoretical Yield:
1a) 35. Qgrams . b)16.9%
2 a) 8.2 grams b) 6.1 grams
3)42.1%
4) 22.1 grams
5 a) 20.0 grams. b) 20% ..
6) 1373%:

~330%=trprams
8) 25022 ittty ¢+ 434/
o355 37

Limiting Reactant:

1) Pb(NO3)2(aq + 2 Nalag) =2 Pblz2(s) + 2 NaNO3 (aq)

2) 8.51 grams ,

3) Nal .

4) 8.3 grams

13
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