Stoichiometry Review

1. The combustion of propane occurs via the reaction:
CisHs(g) + 502g) 2 3CO2Ag) + 4H0(g)
How many grams of oxygen are required to burn completely 10.0 g of propane?

10.04 Cshe 5 mo| 027\ /294884 >
\ mo | QH& ol
4y, 090625/mo)
= 3(03 3 Oz.

2. Small quantities of chlorine can be prepared in the laboratory by the reaction:
MnOz(s) + 4 HCl(aq) > MnClx(aq) + Cla(g) + 2 HO(l)
What volume of chlorine at STP can be prepared from 100.0 g of manganese dioxide?

160.09 Mn0, ) { | wol CI,_XZZ%L/MO,): 258 L Cl,
80. 7368 /m) | ol M,

3. The most common ore of arsenic is mispickel, FeSAs. Upon heating this ore, free
arsenic is obtained. How many grams of FeSAs are required to produce 10.0 g of
arsenic according to the following reaction?

FeSAs(s) > FeS(s) + As(s)

= Z‘-—]S FQSAS
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4. Glucose is used as an energy source by the human body. The overall reaction in the
body is:
CsH1206(OQ) + 6 Oz(g) 2> 6 COz(q) + 5 HgO(l)
Calculate the volume of oxygen at STP required to convert 28.0 g of glucose to
carbon dioxide and water.

(28.0"\ C Hi200 )(é mol O, ><22-"'l L./ ‘>
180 157 b8 g/mol /\ | ol e o

=20.9 L O,

5. Potassium nitrate is widely used as a fertilizer because it provides two essential
elements, potassium and nitrogen. It is made by mixing potassium chloride and nitric
acid in the presence of oxygen according to the equation

4 KCl(aq) + 4HNOs(ag) + O:(g) > 4KNOs(aq) + 2Clx(g) + 2 H0(D)
How many kilograms of potassium nitrate will be produced from 50.0 kg of potassium
chloride and 50.0 kg of nitric acid with excess oxygen?

(50 Oooi kcl )(‘f mol KY\)OJ (ID\-Ioszb ) = QOOcl
74.5513 3/mol /1T mol KL ool

50 000 g H’NQ!)('—'- mol KM% 1011632 >
do —— A 3 - 80 zOO0
(la 6-0128+j/mol F ol /‘H\Q Yol g

6.8 |<5 KNO= \omclucad
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6. Bromine can be prepared by adding chlorine to an aqueous solution of sodium bromide.
How many grams of bromine are formed if 25.0 g of chlorine and 25.0 g of sodium
bromide are reacted according to the reaction below? Which reactant is in excess
and how much remains after the reaction is complete?

2 NaBr(aq) + Clo(g) > Brz(l) + 2 NaCl(aq)

504 U ol By,
25:04 Oy (M 5. 8084, |\ = 563 § Er,
70_63063/;“0‘ b el Cly

(26.0c\ Ny ><lm«s( Br, (,Sq_wg/mb: ,q,n-[é Br,

10 2253 T15/m0) /\ Z o NaBr
Lo94 . By s produ.cacf
Cly s {r gpuess

(25 .0 g NaRr \(l mol Cl, (70.406_5/m‘> Sél C/C{
(4 e
10 2.6‘?37’7&/mo] Z ol Nafor pulve
ZSD - 5é13 = lé"'["{ Clz ! (n eMeesS

7. How many millilitres of 2.00 M hydrochloric acnd are required to react with 2.55 gof
zinc according to the following reaction:

Zn(s) + 2HCl(aq) > ZnCl(aq) + Ha(g)

(255< Zn 3(2_ ol W ) . 0.0780 mol HU
b5.38 4/mel I el Zn

Van - 00180 mel = . 0z80L or 29.0 ml
C 2.00 ™l T

8. A 0.473 g sample of phosphorus is reacted with an excess of chlorine. Calculate the
mass of phosphorus pentachloride produced. 2 P . 50| , = 20C ]5

(oms a P >(2 | Pc{5>(zoe.2387@/>
30.91316 /ms] /| 2 mol P
J - 3.8 4 s
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9. How many grams of oxygen can be prepared by the decomposition of 25.0 g of
mercury(II) oxide?

25.0_q HyO )((wl o, (as%ag ) - et . o,
(zw. 5244 g/mo) |\ Z mol HyO b aq =~

=, - Rl w 2

10. What volume of oxygen gas at STP can be prepared by the decomposition of 25.0 g
i ?
of potassium chlorate: 2 KC\Ob = 2 XC| 1+ 30,

25.60q KCIOs 3 msl O (ZZ’L{ L‘/mols
122, s«{-QSj/mo\ Z msl XCIC,

————

11. How many grams of zinc are required for the replacement of 0.100 g of hydrogen

SR
from sulfuric acid: Zn l_(zé_/] > ZnSO% - H,

(o 100 ¢ Wy >(( Molz” (é{g ﬁ/ﬂa/B

2 .01S 28 2/me) | ol

= 324c1211

12. What mass of magnesium chloride is required to react with 10.0 g of silver nitrate?

Mt]C’L + 2 %MO3 =2 M96N0532+ 2/'%(/

0.0+ faNOs )(l@iﬂiﬂz 3[%'2”3/@:3
[69. 8713 g/mol 2wl AgNOs
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13. Determine the volume of hydrogen gas at STP that can be produced by the reaction
of 130.0 g of zinc with 100.0 g of hydrochloric acid. Which reactant is in excess, and

how much remains unreacted? Znh v 2WCl = 2nCl, ~ H 5

TRy - e

b5 28 5/%( | el Zn /o

< 106.0 ¢ HCI Lol )
i 224 L .
E(p.‘f(aDﬁ“hf)/mo) >( 5. 5 ol HC( < /M> 361 L H‘Z

.‘- 307 L \_\Z_ VS pvodu(_a/

Zn 5 U exCeess

( 0.0 4L | 5( | mol ZHY L5, 355/ 7; £9.7 52 Zn o,
120.0¢ ~ 297 e = HO.5 o Zn ivexeess
14. 29.6 mL of 0.350 M sodium hydroxide are required to titrate 20.0 mL of phosphoric

Cos 7 acid. Calculate the molarity of the phosphoric acid. 2 Mg[—l ” Hbg‘?q = N“s%‘ﬂ 3[/&0
\/& :ZO-Of\l _

Qo =\ Ca = C_'f_\{"’_g“ 2 (o.gCO M}( 0.0296 L D( )

('t =0.350M Ve o (0.0200c ) (=

Vi, = 248.bmb

lyv,:- 2 = 0.\13 ™'/ Ha POy

15. What mass of copper(II) hydroxide is precipitated by the reaction of 2.67 g of
tassi . . . 5
potassium hydroxide with copper(II) nitrate? KOW 4 (u( NO, \z = Ol oA 321 v M

(z.m e, Kol \(ma Culot), Yﬁ Skoee X
5b. 105 6"‘5//\/\0) 2 mo\ YoH /res |

= 2324 Culod Y,
t—\
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16. Ammonium sulfate fertilizer is manufactured by having sulfuric acid react with
ammonia. In a laboratory study of this process, 50.0 mL of sulfuric acid reacts with
24.4 mL of a 2.20 mol/L ammonium hydroxide solution. From this evidence, calculate
the concentration of the sulfuric acid at this stage in the process.

\,\chcppq v 2 Nuéo\lf > (BRSO v 24,0
A

Co = CoVbRa . (@220 0O.0244 L)
Ve Kio (0.0%00D (2.)

= .53 mel/
.\

17. Slaked lime can be added to an aluminum sulfate solution in a water treatment plant
to clarify the water. Fine particles in the water stick to the precipitate produced.
Calculate the volume of 0.0250 mol/L calcium hydroxide solution required to react
completely with 25.0 mL of 0.125 mol/L aluminum sulfate solution.

3 QC\(OR )Z + A\Z’(SO-.*SS -2 ZAl(O(-DS T 304304
B

®
Ve = CoVofe = (0125 ™/ N (p.o2s0) ()
CaR (0.0 250™7 (1)

= 0.37% L o 1S L

18. Some antacid products contain aluminum hydroxide to neutralize excess stomach
acid. Determine the volume of 0.100 mol/L stomach acid (assumed to be HCl) that
can be neutralized by 912 mg of aluminum hydroxide in an antacid tablet.

3 HCL « Al(oH)g = ALl + 3HO

éong Al (oH ) 2 mol WC| C p03¢] el HC
% . 00 b g o) | el Al(oH)g
C=n \/:_«(\3 S0 0B el o
v D.lo ™Y,
v S WL RYQ
/\
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19. Iron(II) sulfide reacts with oxygen gas to produce iron(III) oxide and sulfur dioxide.
What mass of iron(III) oxide is produced from the reaction of 20.0 g of iron(II)
sulfide and 14.1 g of oxygen? Which reactant is in excess, and how much remains
unreacted?

H %S> 10, » ZF,0, + 430,

gz’g;o o FeS )( 2 mol QZOBXlS?éﬁZZ S/NOD - 18.24

8/).CH33/N0 4 ol RS
( X<2 ol .0z, 505%&225/”[3 - 204
3\.99é% 5/wo) 7 ol Oy

18.241 Fe,Os i Produtcéc/

- X N eXesS
S s Liwnjrm()/ Op & 10 .

(29_9_15(’_; > MO OLYélcﬁggé/ ,) -~ )Zl7 o O
£71. G132 g/ne) J\ ot ol T ol FES e d

= O
wlobl el i Apuns
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20. The chemical equation below describes what happens when a match is struck against a rough surface to

produce light and heat.
P4Ss(s) + Oa(g) < P4O1o(g) + SOx(g)
a) Balance this chemical equation

P4S3(s) + 802(g) > P1010(g) + 3502(g)

b) If 5.3 L of oxygen gas at STP were consumed, what volume of sulfur dioxide at STP would be
produced?

ESLOZ 2 ol SOz XZZ."\_L:_
22...1, L—/ml 8 el OL MO‘

= 1.4875

= 2.0 L SO,

¢) What mass of P4S; would be consumed in the same reaction described in (b)?

53L 02 \/| ml PySs (220.09 3044 >: b.5o3y

22.4 Ymol LS ol O, "ol

=6.5 ] ﬁfs3

21. Titanium(IV) chloride reacts violently with water vapour to produce titanium(IV) oxide and hydrogen
chloride gas. Titanium(IV) oxide, when finely powdered, is extensively used in paint as a white pigment.
The reaction has been used to create smoke screens. In moist air, the titanium(IV) chloride reacts to
produce a thick smoke of suspended titanium(IV) oxide particles. What mass of titanium(IV) oxide can
be expected when 85.6 g of titanium(IV) chloride is reacted with excess water vapour?

856 Tilly (| mol 0, ( 79. 8188 4
189,642 g/ms) I\ 1 mol T:Cly ol

= 36.04549
- 33.05 T0,
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22. 1.56 g of As,S;, 0.140 g of H,0, 1.23 g of HNO;, and 3.50 g of NaNO; are reacted according to the
equation below:

3As,55(s) + 4H0(l) + 10HNOx(aq) + 18NaNOs(aq) > INa,SO4(aq) + 6H3AsO4(aq) + 28NO(g)
a) What mass of H3;AsO, is produced?

( 156 4 As,Ss )(e el H,,AsO.fX m.wsoz,_‘g> - 1804
2.0 2 afno | 1\ 3 mol As, Sy o

(Q__\L*_QQ_H;Q )( b ol HsAsO'f)(l‘H.ﬁABOZ_g >= 1.656,

18.015 28 el /L 4 wel H,0 e

( .23 HND, ( ><1‘H‘”5025 >~ l.bbg
b?. 012,6‘-{—5/440 1O mol H}Jo3

b _mol H3A§O+)/ 14943 0@>: .954

1 ol IUONO_';

/5.5% NaMOs
84.994-67 3/m) ol

S HL0 s \ja'mh‘;‘g reacnt avd 165 g }/3 HAsOy 1's ,&/ooéra/

b) What volume (at STP) of NO is produced?

0-140 4 HO >(w 224 L/m:>: 122 Lo NO

18.015 28 g/mo)/ \ t mol H,0
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