Chapter 9
Balancing Equations & Reaction Types

Chapter 11 '7 :
/ Stoichiometry
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7-3 Chemicai Equations - |
The Juggling Act o

K+F——— , KF . H
Csz+02 2{:014.1.110 l:‘! :‘
Fe;0;5 + 3H, ———— Fe + 3 H,0 i
SLi+ N —— 215N | .
CH, + 2 Br; ———» CHR; + HBr
4 NaOH + 2 F; — —+ 20, + 4 NaF + 2 HD
O 10. K;0 + CaCl; — 0 + 2 KQ

Find the Coefficient o o |
In the following equations the missing coefficient for each formuls is indj-

W e NS YR W N

cated with the letter a, b, ¢ or d. Balance the equations by finding the correct E
coefficient for each formula. Then write the coefficient on the space next to 2
the appropriate letter. §
- | 1§
a b £ o 1. aNa + ICly —— (NI §.§
a 2 b 3 c 3 2. aFe + bl; ———— cFel, : %i
&
al s | | 3. aH,00, —— 3H0 + cCO; By
s s g 4. aLi + 8BaF; ——> ¢LiF + dBa gi
o 142 .2 5. 60z + bl —— oC,0 £
a -a\& \ € ‘ 6. aK + bO; -—— ¢K;0, ‘g
a L{ ) l cg 7. aNa + b0; ——— ¢Na,0 3
e ‘ & ‘ ¢ \ d_g.'_ 8.aH§Gz+szSf—ﬂcH3$+dHG !
a ’a\b 3 ¢ l 9.&3&92———¢b330+c01
a 3 b 5 ¢ \ dL{ IO.%SQQ+§C—-———# cCS;‘+5C0
U2-10 "



Class

6.2 Tupes of Reactions | ARTER B

Use with text pages 202 - 209 \ - l

Choose the correct symbol listed below to describe each of the chemical P
reactions listed in questions 1-15. Also write a balanced chemical equation b
for each reaction.

S = synthesis SD = single displacement ' s
D = decomposition DD = double displacement |
C = combustion

1. Sb zine(s) + silver nitraté(aq) — silver(s) + zinc nitratelaq) .

balanced equation: -2(\ x Q.I\q\\\(}\ _ ﬂ&\,i + 7n§|@ ; l-g | I
‘ [N ) I

2. _D_ iron (ITI) hydroxide(s) —» iron (III) oxide(s) + water(g) | ; 1
balanced equation: __ Y e (( QH\3 — 'FQ}O,:’ SH.0O |

3. S ammonia(g) + sulfuric acid(aq) — ammonium sulfate(aq) o

balanced equation: Q‘N\{E +~ N }SCD,_{ — ( MHA;SOH

4. SH magnesium(s) + nitric acid(aq) — magnesium nitrate(aq) + hydrogen(g)

- balanced equation: HC);\' QH‘\Q‘@}J =) Hé‘ G\w‘:}\-\ + “H} \

5. b‘b caleium nitrate(s) + hydrochloric acid(aq) — nitric acid(aqj + !E
calcium chleride(aq)

balanced equati_c;n:_ Cﬂo\bg\;\. *QH q '_3‘; HMO—% ¥ an% ]

6. SO 'Na(s) + H;00) — NaOH(aq) + Hyg) o
balanced equation: D_Nq + Q-HAO ’%QNQOH *-' HE}

LY WL - e

7. S CO(g) + Oxg) — COyg) .

balanced equation: aco + OD —33(@3

8. OO  Fes(s) + HCliag) — FeCly(aq) + H,S(g)

balanced equation: FeS-i— ng — Ed}‘" HQS

- Chemistry: Concepts and Applications - ) Study Guide, Chapter 6 23 a ’




- 1‘
,/ame . 7 Date Class ' - |

0. _ D  NaNOys) - NaNOys) + Oylg)
balanced equation: lBﬂMqHC)q_
12

j?\NqMOa, + Oy |
0. &

- —— CH,(g) + 0,(g) = CO,g + H,0(g) ' |
- balanced equation: C\'{q_*}o a ) CO-« %Hao |

__ 11. SD Fe(s) + CuNOafaq) — Cu(s) + Fe(NO,),(aq)

balanced equation: e -\-—D\C\)ﬁb} —%JCU sl Fﬁ CNO%\ a

12. SD Kl(aq) + Cly(g) —~ KCKaq) + I,(aq) | l
" balanced equation: QKT + C\} —'_33 kel +I#_ |

13. S Al(s) + S(s) - Al;S4(s)

balanced equation: - D.A*\ ""33 > A\3§3.

14. D _ KCos) — KCls) + Oy(g)
balanced equation: Q—KC—[OB Al 30 o)

15. C C,H,,(g) + O4(g) — CO4(g) + H;O0(g)

balanced equation: /f’C;_‘Hm %G)-\ , ’%{CO 3 “‘&H 30
> 3T 5 .’Q

24 Chemistre: Concents and Aul:mlications Study Guide, Chapter 6



Name

. C + 05 =--——> 0, QALANED

2. 9}«:103 > DKCI + 30,

NaCi AGNO3  ~——>  NaNO3 +  agcl RALANCED |
4. s+ 20, ;--~> 2. 803 |

5. Cu + gnwoa -===> Cu(NOz)5 + Q,Ag

6. FeS + DHCI --—==> FeCly +  Hyg

7. P€u 4+ 0y ———o» .Cuo

8. HaSD4 +  Bab, ---=> Hz0, +  Baso, BALANCED !
___-—__—'———d

9. Zn 4 JHCI ———>  ZnCl, + Hp

10. Fe + § a0 FeS BN-WCEDS

1. CaCO3 ----> cad + COp RALANCEDL

12. Ca0 + Ha0 --—-> Ca(UH)z.BM,_

13. HP + Bop w-——) 2 P20g

14. 2 H2804 + JAl ~===> A13(S0403 + IH,
> \3 io

15. /Cquu +%02 ———) ﬁcaz + SHZG

1&. D‘/l’c 2H6 '0‘"% 02 -——— Ll &002 +%‘3H20

17. H2304 + ANall ———=) Na»S0,4 + }HCI




4

./ NAME PERIOD

BALANCE THE FOLLOWING:

1. AFe +HH,O0 ———> Feg04 +4{H,

2. HpSO4 +NaOH -—--5> NapySO, +QH20
3. DNagHPOy -——> NasPo07 + Hy0

4, C12Ho2044 +\DD2 —-—-->3C0p +“H20

n

.L\@HB.POS ------ >’5H3P0‘4 + PHj

o

Cag(POy)p + PC —--> CagPp +¥CO

7. PClg + HoO ~—> "POClg + QHCI

8. PPb +H0 + 0Oy - > APb(OH)o
9.  Cag{POg)a +3Hp80, ------- > HzPO4 + 3CaS0,
10. AlbOgz +3C + BCly --m > ACly +3CO

12. YQNHz +20p e > NO + 3Hy0

13. Pb(NO3)p + HoS -———> PbS +3HNO3

14. QAOH)3 + 3HpS0, ---rr- > Alp(SOg)3 + GHR0
15. dFey03 + 30 - s Bre & 3COp

16. E:CzHe arj‘%o2 -------- >$002- +“§°H20

17. CaCOz + JQHC! -————-> CaCl, + HO + CO»
18. Mg(OH)p, + SHNOg - >  Mg(NOz)p + 2Ho0




~ LINTHE NEEDED COEFFICIENTS IN ORDER TO BALANCE THE EQUATIONS.

1. Fe + 5 > FeS @q\md\
2. L\Fe *502 >‘;F0203

3, 2Sb +3Ch > ShClg

4 DNaCl0; ——>2NaCl >0,

5. Fe +gHCt —> FeCla ¢+ Hp

6. Cu0 + Hp —> Cu + Hp0 inam&l,‘
——

7. SnOp +)JC > .Sn +2X0

8. P_b(NOa)Q + HQS » PbS +8.HN03

9. 3Al{OH); +3H380,

> Al(S04)a +(Ho0

). NagO + H0 > SNaOH

11.9Fex05 +3C

3 =
12XCHg  +302

>4Fe +3COs

> &%02 + §‘H20

13. CaCOs +IHCI > CaCly + Hy0 + €O

14.  Mg(OH)> + AHNO, > "Mg(NOa)a + 9H0

15.DNa0H + HqPOy

> NasPOy +3H20

.16'DNH.3 + H2504 > (NH4)2SO4

17. A +3st04 > A|2(504)3 +3H2

18. CgHyo0p +(07 > L0y +GHL0

19. SnO; +4HCI > SpCly + QM0

0. MggNy +(H0 ——>3Mg(OH), +a NH;




36 CHEMISTRY PROBLEMS

Equations

Write a balanced chemical equation to represent each of the following chemical reactions:

S I. iron + sulfur — iron (1I) sulfide Fe, ¥ S -— FQS %m\amlaclzs
SD 2. zinc + cupric sulfate - zinc sulfate + copper -Zh“’ CUSOH — ZnSOq + C-U _@i@i{f

bb 3. silver nitrate + sodium bromide — sodium nitrate + silver bromide

__—_.___

4. potassium chlorate (heated) — potassium chloride + oxygen

D 5. water (electricity} — ‘hydrogen + oxygen
Q'Hao ) QH} v 09
"b 6. mercury (I} oxide (heated) — mercury + oxygen
2D 7. potassium iodide + lead (I1) nitrate — lead (1{) iodide + potassium nitrate

T+ Pouo,), — PbL, +KN0,

S 8. aluminum + oxygen — aluminum oxide

4 A0, A0,

DD 9. magnesium chloride + ammomum nitrate — magnesium nitrate + ammonium chloride
MoCly +NH NO, — MayGa0,); +aNHC
Y 10. iron (i1l) chloride + ammonium hydroxide — iron (llxhydromde + ammoniura chloride

Felly 3NMOH —— Te(ok), 3NH,C|

. sodium peroxide + water — sodium hydroxide + oxygen

N0y +IH0 —H{NaH = O

SO 12 iron (111) oxide + carbon — iron + carbon monoxide

Te, 04, BC —fe »3CO

S© 13, iron + water - hydrogen + iron (111) oxide

¥ B0 —3y - e 0,

DD 14, iron (il1) chloride + potassium hydroxide -- potassium chleride + iran (1[1) hydroxide

FeCly BKOH ——BKA + Te(on),

SO 5. aluminum + sulfuric acid — aluminum sulfate + hydrogen

DM, — M, (50, 3M;

e~




Worksheet #20 Predicting Products of Chemical reactions Name

Text Reference: pgs 256-264

) For the following syuthesis reactions, complete the chemical equation and balance the equation.
L Hvae Bog >IN O

2 Mg+ R ML Dlaned

3. ZAKs) A5 S M3y

Cats) +IR@) >, R,

>

B) For the follawing decomposition resctions, complete the chemical equation and balance the equation.

. DHgo(s) > QHQ+®3

2. > Cor Cly  Rabanes!

3 JANOe AL 30,

C) For the following single displacement reactions, complete the chemical equation and balance the equation.
1. Za(s) + pb(No,),(aQ) > Za(uoy),s P Rulaned

2 A +NisOu (s > AN (s:cm‘\3 +3R

3 QiNalg) +QH00) S ANaGH = Hy

4. Fag) +2INaCl(aq) & QN F + Cly

D) For the following double displacement reactions, complete the chemical equation and balance the equation.

L QANG@) + CaChad o (MO, +PnCh
2. OKOH@aqg)+ ZnCl(ag) SJKCA + '7_“(0l-t\3

3 FeS(s) + QHCla) > Fellyr HS

4. 2 CoClyag) + JNa;POsaq) > C"’s@o‘“\) AN

E} For the following combustion reactions, compiete the chemical equation and balance the equation.
. CHa® +il0:) 7] (O, $H,0

3 5 '
2 \CH@ 7304 CO, Ay, 0

3. 24 GHOE *So -)ﬁ’CDB kgmao
- “HW,0
L‘) C'\') “3‘.\ Ou "Doa @7\}&)} M,




F) For each of the following reactions, you will need to identify the reaction type from the reactants,
predsct the products and then balance the equation.

/ ™D I HClag + NaOH(aq_)-) NaCl + W0 o N y
2. %FW \‘ LOW - goa f*-%l‘i\'Coaa» OH, 0
SO 3 DNalag + Clg) @ DN [ + + T,
S 4 bL-(s) + Nz(s)') 2L N
C 5 P ACHG@ golcg) +$%o, +‘§T{ 6
D 6 DACKs > A +3C\3
SH 7. Ca(s) +DHCl(ag) > Cally+ R,

DO BLiOH(@ag) + Fe(NOs)(ag)




Stoichioinetry: Mole-Mole Calculations

1.

How many moles of CO, form when 3 moles of oxygen (O2) burn with sufficient amount
of propane? Unbalanced Equation: C;Hg +50; = 3C0O; +HH:0

3 ’5““'\@3 - ] U-N“ %
"/‘”"63%__3_ SRR FHEON v

How many moles of chlorine, Cl,, are required to form 0.90 moles of sodium chloride,
NaCl? Unbalanced Equation: Na+ Cl; > 2NaCl

Somihatl [ ON L i ¢ |
3 n-ﬂ,“‘ttl OHS rw-\ d.} r'\e\?i;ﬂi

Carbon disulfide is an important industrial solvent. It is prepared by the reaction of coke
(pure carbon) with sulfur dioxide.
Unbalanced Equation: ~ SC + 380, > C8;+4CO

a. How many moles of CS; form when 6.30_moles of C reacts?
62304 = 1 nd €S, R
b. How many moles of carbon are needed to react with 7.24 moles of SO,?

194 L 5 EN e g C
w¢&5<3M&;y_mJWJC

¢. How many moles of carbon monoxide form at the same time that 0,762 moles of CS;

forms?
162 15, "““ ) 3O i

d. How many moles of SO, are requlred to make 182 moles of CS,7
k€S Ynd O
6> D[22 s A wd SO,
[Mj —_—

How many moles of oxygen are required to react completely with 0.84 moles of Al?
Unbalanced Equation: YAl +30,; - 2ALO; |

H k[ 30\ 5 2,4 0,
U a1

\O




Stoichiometry: Gram-Gram Calculations

: '_,/ 1. Calculate the number of grams of NH; produced by the reaction of 5.40 grams of
hydrogen with an excess of nitrogen? Unbalanced Equation: ~ QN + IH, >ANH;

S%zfu’umwl \ = 30,640,

2. How many grams of nitrogen are needed to produce the 30.6 grams of NHj in the
previous problem?

3006 o 4, w a% M\

3. Acetylene gas, C;H,, is produced by addmg water to calcium carbide, CaC,.
Unbalanced Equation: CaCy+QH0 > CpHy+  Ca(OH),

a. How many moles of CaC; are needed to react completely with 49.0 grams of HyO?

.0, M (@ﬂ;—\@“&() | e Clly

b. How many grams of acetylene are produced by adding water to 5.00 grams of CaC,?

s,oog,%g&&j% AN - 30y COH,

P ALk

c. How many grams of Ca(OH), are pfoduced when 0.89 moles of C,Hj, is reacted?

RAPRECTN L@G@\L C@} G5B Ca(oH),

4. Oxygen is produced by the reaction of sodium peroxide and water.
Unbalanced Equation: QNayOs+ 3H,0 2> 0, +PNaOH
a. Calculate the mass of NayO, in grams needed to form 4.80 g of oxygen -

'*L‘Kl?g@’ 2 L“JM&J 3‘=\N’*b)~ 134 we\'p

|| N, 0
b. How many grams of NaOH are produced when 4.80 g of O, is formed?

bt Lﬁ%’““‘ﬂ = 34.04 Nl
PRV Ty i Sk

W




Stoichiometry Calculations

1. A coil of magnesium ribbon with a mass of 0.6 grams is placed in hydrochloric acid.
‘What mass of hydrogen is released?
Unbalanced Equation: Mg +2JHC1 > MgCl; +H;

(g L@*@X@@ [-omas

2. A piece of charcoal (carbon) with a mass of 12 grams is burned in an insufficient amount
of air, forming carbon monoxide. What mass of oxygen is used?

ngc&wye Cﬂ«x\ ,[@ 0,
\')5

3. 2.16 grams of aluminum are burned in air. ' What mass of aluminum oxide, Aleg, is

formed? g A,\ - ‘30 —_— DN

~\(O MP\ M} ) [O ﬂm}p
oaM & T CJ \u.os Al

4. Copper may be oxidized in the following unbalanced reaction:

3 Cu f%HNo3 > ZCu(NOs), + &Hzo +2ANO

If 1.82 grams of copper are used what mass of water will be formed?

[%25&%%\ M%@‘%M

o




‘Limiting Reagent Worksheet

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

1) | Write the balanced equation for the reaction of lead (lI) nitrate with sodium
iodide to form sodium nitrate and lead (il) iodide:

Pous), ML —=2Rl0, + Pl

2) If I start with 25.0 grams of lead (ll) nitrate and 15.0 grams of sodium
iodide, how many grams of sodium nitrate can be formed?

35.0 Po(ey, | m 3:.5 ) L AQ 1283, NakiO,
MJI ek
Q@ B@W‘\L . :5@ mqm[

Le':ser q,w.l:su \,,..:..\/K l(lQ %W ‘[

3)  Whatis the limiting reagent in the reaction described in problem 2?

4) How much of the nonlimiting reagent will be left over from the reaction in
problem #27?

5. @watﬂﬁ% G‘Qﬁ;@ o Dbﬁ\lﬂ L&m

35- m,,sc» B4 Pbcmo; \MMQ A

For chemistry help, visit www.chemfiesta.com! © 2002 Cavalcade Pubiiéh:'ng — All rights reserved \3




Limiting Reagent Worksheet

For the folfowing reactions, find the. following:

. . ' |
a) Which of the réagents is the limiting reagent? |
b) What is the maximum amount of each product that can be formed?

¢)  How much of the other reagent is left over after the reaction js complete?

1) Consider th% following reaction: | | 1

.1 o L
3 NH4N03 + N33PO4 > (NH4)3PO4 + 3 NaNO3

Answer the questions above, assuming we started wi

ammonium nitrate and 50 grams of sodium phosphate.

. Lo
- Ll /ity /1 | ron Sy
o A e |

o (A ) o

ENURVY G;ém___ﬂ @%_) XS, ) %oz%%
| o ,ww. O\l R Natld [ 0.5 Ko, Ry, needo
2)

Consider thei llc&lowing [ﬁ%ion: : ) 9008 375
3CaCO; + 2 FePO, > Cay(PO,), + Fey(CO), s ﬁ;@w
; Answer the questions at the '

top of this sheet, assuming we start with 100
$) grams of caicium carbonate and 45 grams of iron (1) phosphate.
a) ’

' e . lw'u'r 2 ' . all a7y
lmACKCoBC? - \, | @(@B%T% 6 mel FefY, needad 4y roadcll sfh.

COB_‘ hEI\ €no ’QL\
| e Ve \ 9% rAnV i -
ILQS:B K %(( ng’% \; Al Fe P, te,R')q 3 LM_‘“\ QQM

)) 45, Fe PO ’MFJ} LMJ('@@&J 31@5&:%33 G (PQ), Rewast.
B D%y [\ Fwdefty) [, T D L,
. - 4351
“S o Fe B M uanm lndfle) rAaLe\ AN
S QS‘”%) ?Mﬁﬁ@@%, TR, (), S

) 80 P (B 15160 oo\ g (il il
) Sy Lﬁ% e ‘%‘*@L‘_ﬁ‘%@\ 5 Caly

ith 30 grams of




o/
. 7‘_/ .
- Name: . Period: Date:

Stoichiometry- Limiting Reactants & Percent Yield
1. Zinc and sulfur react to form zinc sulfide according to the equation:
Zn+S 2> ZInS

If 25.0 g of zinc and 30.0 g of sulfur are mixed,
a. Which chemical is the limiting reactant (produced less ZnS)?

%@Lﬁ\ G- gly

! +
o %83(' ﬁ =93 528 |

b. How many grams of ZnS will be formed?

‘37,}'537413 CSQQ worll ta chLO)

c. How many grams of excess reactant will remain after the reaction is complete?

95.0,24 wdZA\[ 1 S\ 3 g .
C@S.}{g/j& :) =1 '3-533 neeiQJ
2033 ( 765 exeessS 7

LOs +5CO =2 5C0;+ 1

2. Consider the reaction:

a. If 80.0 grams of 1,05 reacts with 28.0 grams of CO, determine the mass of
I, which could be produced.

o, &@%%\Cﬁ \ > CostaT,

\ f Recee
’acg CO lvw\CO (ﬁb‘ SO%‘&T; &= bm"L"‘”\
b. ove atlon,‘}

the reaction produced only 40.64 g of I,. What is
the percent yield for the reaction?

ol'ueu _,‘_Ke_u > PO = @%kwo <80/0 ueu |

'MNML




3. Consider the reactioﬁQAl 48 > ALS;.

a. How many grams of Al,S; are formed when 5.00 g of Al is heated with

10.0 g of S?

Al famgy £ S8 T3 ~sule
8 @M\@p«?)b@imis! bJ) (25 Ms 3& il
(04S (144N [ lnelS, Lgﬁs% 15635, M

3 Q}SS\QML%SC\VAM - 353

b. In actuality, the reaction only produced 12.0 grams of ALLS;. What is the

percent yield for this reaction?

O/O Kﬁeﬁ’/ﬁ{% x 00 ;—9—3{&10() "{812590/0 /

re&ﬁ‘a\ (5

\o




1)

3)

4)

For chemistry help, visit www.chemfiesta.com

Percent, Actual, and Theoretical Yield

LiOH + KCI - LiCi + KOH

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

2 uwt 1@“&%&\ _

b) | actually produced 6 grams of lithium chloride. What is my percent

yield? b\(we\& X(OO :! \(0 ‘C_( @Za \

CsHg+50, > 3CO;+4 H,0

a) Ifl start with 5 grams of C3;Hg, what is my theoretical yield of water?

b) I got a percent yield of 75% How many grams gf water did | make?

Gl = [ Yoreld (15 2 O~
A‘-}g%\\(m\é- / LZDBKTLQOWL\&\__‘ _2-5%:»?«[95- G‘\Lt:jH.aC)

Be + 2 HCl - BeCl, + H,

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

L. 4S Dc
O/Q T‘QU~ 4 3 (66 < L,D-l /o
[oﬂQ

2 NaCl + CaO - CaCl; + Na,0

What is my theorstical yield of sodium oxide if | start with 20 grams of
calcium oxide?

904 €O [lad 0 Cv
e {iﬁ”_"ﬂu = 30 SN%O

© 2000 Cavalcade Publishing — All Rights Reserved




5) FeBry + 2 KCl - FeCl; + 2 KBr

a) What is my theoretical yield of iron (ll) chloride if | start with 34 grams
of iron (11) bromide? -

24 Bol@ bl Fe ﬂﬁaﬂl 0. = ]
/a/\:e 3@?%5 C'h\_%%j%gk&u ) oy 37

b) What is my percent yield of iron (ll) chloride if my actual yield is 4
grams’? '

| e/o ‘fan:-— ;@% xlo0o =La.172_’

6) TiS + H;O - H.S + TiO

What is my percent yield of titanium (ll) oxide if | start with 20 grams of
titanium (1) sulfide and my actual yield of titanium (1) oxide is 22 grams?

05T (o (1o St
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7) U + 3 Br, = UBrg

What is my actual yield of uranium hexabromide if | start with 100 grams
of uranium and get a percent yield of 83% ?
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3) H2504 < H0O + SO;5

If | start with 89 grams of sulfuric acid and produce 7.1 grams of water,
what is my percent yield?
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