Ch 9 ~Stoichiometry

Mole Review!!

1. Convert the following into moles:
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Mole Ratios and Mole-Mole Conversions

3. Carbon monoxide + hydrogen = methanol

a. Write and balance the equation:

CO +diy —— (CHzOH

b.  What is the ratio of carbon monoxide to methano!? Hydrogen to methanal?
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¢. If4.00 moles of CO react with an excess of H2, how many moles of CHsOH would he made?
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d. If 4.00 moles of Hz react with an excess of CO, how many moles of CHsOH would be made?
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4. Calculate the number of moles of oxygen required to react exactly with 4.30 mol of CsHs.
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5. When 4.30 moles of CsHs reacts with an excess of oxygen, how many moles of CO; are formed?
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6. How many moles of hydrogen are needed to prepare 312 moles of NH3? Assume you have an
excess of nitrogen.

?;Hz(g)+ N {g) > ~NHs (g)
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7. How many moles of NH3 can be made from 2.00 moles of N; if you have excess H,?
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Mole-Gram Problems

8. How many grams of aluminum are needed to completely react with 135 g iron (lll) oxide?
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9. How many moles of iron are made when 100.0 g aluminum is reacted with excess iron {1l
oxide?
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10. How many grams of water are made when 3.00 moles of butanok is combusted?
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Gram-Gram Conversions
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1. Sodium hydroxide + sulfuric acid - vy \55‘«.@ Hoo Ky g L0 + “&aﬁﬂq
Calculate the number of grams ofMthat can react completely with 5.00 g sodium hydroxide.
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2. nitrogen + magnestum 'Jz + 3Mj — N\53M1

a.  What mass of nitrogen is required to react completely with 10.0 g of magnesium?
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3. Nitric acid + calcium > ZHNOB r G — &(Ndbl + H

What mass of calcium aiican be produced from 2300.0 g calcium and excess nitric acid?
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4. Carbon monoxide + hydrogen - methanol é’ﬁ + 2 %/z — (A0 4

What mass of carbon monoxide AND what mass of hydrogen are needed in order to make 600.0 g methanal?

Hint: Solve this like two separate problems, one for each reactant.
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5. magnesium + oxygen —>
How many grams of magnesium oxide are made when 50.0 g magnesium reacts with excess oxygen?
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How many grams of aluminum chloride are made when 12.0 g aluminum reacts with excess chlorine gas?
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6. aluminum + chlorine =2

:‘7 g 58.04

7. Calcium carbonate > &CO; - CaO + caz

If 50.0 g of calcium cxide were produced, how many grams of calcium carbonate reacted?
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8. Lithium + copper (lll} phosphate > BLJ + pr&( - L,‘??aq * Cu

If 47.0 g of lithium are reacted with excess copper (I} phosphate, how many grams of copper are produced?
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9. Potassium + gold {IV) permanganate > L(K + A (M“O°bq — "/[C'.Mnaq = A

If 32.0g of gold (IV} permanganate is reacted with excess potassium, how many grams of gold are produced?
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10. Mercury {}l) + bromine = /.(j L+ Bry, = Hj 8-,
What mass of product can be made from 2kg of mercury reacting with excess bromine?
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Percent Yield

1. If 5.00g of potassium chlorate is decomposed in an experiment to form 1. 2Sg of oxygen, what is the

percent yield of the reaction?
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2. If 40.0g of magnesium is reacted with excess nitrous acid, and 1.70g of hydrogen is actually produced,
. . At
what is the percent yield of the reaction? Mj s }me " Mﬁ{ﬁﬁ:’:}& & %'x
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* 3. 1f 10.0g of aluminum chloride is decomposed, what is the percent vield if- of chlorine are produced?
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3K 4. What is the percent yield of oxygen gas if 3 of oxygen is produced by the decomposition of 120.0 g of
carbon monoxide? LD —> A0 & Oa
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* 5. How many grams of fluorine are needed to react with excess sodlum SRR to actually produce 120.0 g of
sodium fluoride if the reaction has 78.1% yield? F _,,2/%?4/ "—-)Z/l/mc + Ci,
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6. Ammonia + oxygen + methane > hydrogen cyanide + water
i 5.00 kg of ammonia is reacted with excess oxygen and methane, how many grams of water would
actually be made if the reaction is 82.0% yield?
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Limiting Reactant Problems . P
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1. How many atoms of silver will be produced from combining 100.0 g of copper with 200.0 g of silver nitrate?
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2. What mass of “laughing gas” {dinitrogen monoxide) will be produced from 50.0 g of nitrogen gas and 75.0 g of
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3. Carbon monoxide (CO) can be combined with hydrogen gas (H:} to produce methanol, CHsOH. if you had 152.5
g of carbon monoxide and 24.5 g of hydrogen gas, how many grams of methanol could be produced?

O+ tdH > CHsOH
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4. How many grams of water will be produced from 50.0 g of hydrogen gas and 100.0 g of oxygen gas?
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5. An unbalanced chemical equation is given as:g‘Nqu(l) +_ N204l) > iNz(g) + inO(I),

If you begin with 400.0 g of NaHa and 900.0 g of N2Qa...

L& A. Find the number of grams of water produced, assuming the reaction goes to completion.
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B. Find the number of grams of nitrogen produced, assuming the reaction goes to completion.
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6. An unbalanced chemical equation is given as:  sodium (s) + oxygen (g) >
If you have 100.0 g of sodium and 60.0 g of oxygen... Y Mo + ©, — AM%O

A. What is the limiting reactant?
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B. Find the number of moles of sodium oxide produced.
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7. Calcium hydroxide, used to neutralize acid spills, reacts with hydrochloric acid.

Qafor), + et —> Cally + JHeo

(a)if you have spilled 6.3 mol of hydrochloric acid and put 2.8 mol of calcium hydroxide on it, which

substance is the limiting reactant?
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{bJHow many grams of the excess reactant remain?
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8. Heating zinc sulfide in the presence of oxygen yields the following:
IS+ D02 2 n0+ _AS0:

{a)if 1.72 mol of ZnS is heated in the presence of 3.04 mol of O, which is the limiting reactant?
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{b)How many grams of the excess reactant remain?
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9. Chlorine can replace bromine in bromide compounds forming a chloride compound and elemental
bromine. The following equation is an example of the reaction:

{a}When 0.855g of Cl> and 3.205g of KBr are mixed in solution, which is the limiting reactant?
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{bJHow many grams of each product are theoretically formed?
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10. Zirconium metal can be produced from the mineral zirconium (IV) orthosilicate, ZrSiO,, reacting with
chlorine gas to form zirconium (V) chloride, silicon dioxide, and oxygen.
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What mass of zirconium (IV) chloride can be produced if 862g of Zr$i0a and 950.0 g of chlorine are
available? (You must first determine limiting reactant).
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11. Huge quantittes of sulfur dioxide are produced from zinc sulfide by means of the following reaction.
R zZns(s) + 3_0:g) > X Zn0(s) + _oL50:{g)

If the typical yield is 86.78%, how much SOz should be expected if 4897g of Zn$ are used?
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12. Aspirin, CoHsOq, is synthesized by the reaction of salicylic acid, C7H503, with acetic anhydride, C4HsOs.
A C7HsOa+  CaHeOs = dCoHsOa+  H20

a. When 20.0 g of C7HeOsand 20.0g of CaHs0s react, which is the limiting reagent? {
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13. Dichlorine monoxide, Cl20 is sometimes used as a powerful chlorinating agent in research. It can be
produced by passing chlorine gas over heated mercury {11} oxide according to the following equation:
__HgO+__ Clz—>__ HsCl:+_ CLO

What is the percent yield, if the quantity of the reactants is sufficient to produce 0.86g of Clz0 but only

0.71 g is obtained? 57';?;“ Xro0 = @

14. In the commercial production of the element arsenic, arsenic(lll} oxide is heated with carbon, which
reduces the oxide to the metal according to the following equation:
A A5O3+ 2> 300+ Y As

a. [f 8.87g of As:0s is used in the reaction and 5.33 g of As is produced, what is the percent yield?
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b. If67.0 g of carbon is used up in a different reaction and 425 g of As is produced, calculate the
percent yield of this reaction.

,@_;L? el (/W/AS> /7%234;1 55#545
”10

[20lg¢ el C -

10




Chemistry Review Name

7 T Chapter 9 - Stoichiometry Period Date

I. Mole Ratios

The number of moles of substances involved in a reaction, when compared, yield a mole ratio. For
example, given the equation: 2 Hy + O» -> 2 H;0, the moleratioof H to O2is2to 1, or 2:1.

II. Stoichiometry Calculations

1. What mass of ZnSQ; is produced when 10.0 grams of zinc (II) reacts with sulfuric acid?

Cr+ H804 — 2,50, + H,
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2. What mass of iron (III) nitrate is needed to produce 17.8 grams of ammonium nitrate in a reaction
with ammonium hydroxide?
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3. How many moles of calcium oxide are produced when 36.5 grams of calcium reacts with oxygen gas?
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4, What mass of iodine is produced by the decomposition of 25.4 grams of aluminum iodide?
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Mg0 + kaﬁoq — Mq30, + K20

5. What mass of magnesium oxide is needed to react with 77.0 grams of potassium sulfate?
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III. Limiting Reactants

1. When 8.5] grams of hydrogen reacts with 9.25 grams of oxygen, how many grams of water are
roduced?
P Il o+ O, = 2O 1045 o

What is the limiting reactant? OQ\

What mass of the excess reactant left unreacted? % 3‘-19 HZ-
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2. What mass of carbonic acid is produced when 40,0 grams of calcium carbonate reacts with 6.0 4. ms

of sulfuric acid? Ca.Cog + HsSo, > (aSOy + FACO,
What is the limiting reactant? ‘ A/;g 30y

! ?z% } What mass of the excess reactant left unreacted? 33ﬁ ﬂ &C%
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- 3. What mass of zing.is produced when 5.0 grams of aluminum react with 4.0 grams of zinc (1) sulfide?
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What is the imifing reactant? z?:qS Al £5nd — 3+ A ad 3

What mass of the excess reactant left unreacted? L‘.S glﬂl feft (‘{AZéj>
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IV. Percent Yield

1. Fill in the table below:

ACTUAL YIELD THEORETICAL YIELD PERCENT YIELD
158 ¢ 250¢g (03,}2
25¢ 2,8 65 %

/10,9 135.0 8 82.15 %
0054 g 0l15g 4Pz

2. What is the percent yield for the production of magnesium oxide where 50.0 grams of oxygen react
with excess magnesium? The actual yield was found to be 100.0 g of magnesium oxide.
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