Name CHEMISTRY /__/

Balancing Chemical Equations
A balanced equation has equal numbers of each type of atom on each side of the equation.

The Law of Conservation of Massistherationale for balancing achemical equation. The law was discovered by Antoine
Laurent Lavoisier (1743-94) and thisis hisformulation of it, translated into English in 1790 from the Traité élémentaire de Chimie
(which was published in 1789):

“We may lay it down as an incontestable axiom, that, in all the operations of art and nature, nothing is createdaan equal
quantity of matter exists both before and after the experiment; the quality and quantity of the elements remain precisely
the same; and nothing takes place beyond changes and modifications in the combination of these elements.”

A lesswordy way to say it might be: “Matter is neither created nor destroyed.” Therefore, we must finish our chemical reaction
with as many atoms of each element as when we started. Remember this: A balanced equation MUST have EQUAL numbers of
EACH type of atom on BOTH sides of the arrow.

An equation is balanced by changing coefficients in a somewhat trial-and-error fashion. It isimportant to note that ONLY the
coefficients can be changed, NEVER asubscript. Coefficients are whole numbers written in front of @amelecule’ s formula.

Letslook at the following example:_H2 +__ 0O, > __HO (The underlines are thie only,pl aces you can write a coefficient.)
The correct way to balance the above equation isasfollows: 2 H, + O2 >2 HZO

Note that in order to balance this equation coefficients were placed in front of gwo,formulas. 'The number one (1) is never used as
acoefficient. If no coefficient iswritten, it is understood to be one.

After balancing an eguation you should always check to see that there are the'same number of each atom on either side of the
arrow. |f we check our equation above we see that there are 4 hydregen on the [eft (2x2=4) and 4 hydrogen on the right (2x2=4);
there are 2 oxygen on the left and 2 oxygen on the right (2x1=2).

Two things you CANNOT do when balancing an equation,
1. Youcannot changeasubscript. For example, infthe following equation you cannot change the oxygen's subscript in
water from oneto two, asin: H,+ O2 > H,

True, this balances the equation, but you have changed the substances in it. H.O, isacompletely different substance from H,O.

2. Youcannot place a coefficient jn themiddle of a formula The subscript goes at the beginning of aformula, not in the
middle, asin: H, + 0, >

There are three rules to follow when balancing‘chemicall equations. They do not work every time, but they do work most times
and most people find them helpful.
1. If there isan element that i sfiet bonded to any other atom or is diatomic, balance it last.

For example in the equation:CO, +H,@ > CH O, +O, oxygen isdiatomic. When balancing this equation, balance

oxygen last.

2. If you are balancing\an‘eguation with'both hydrogen and oxygen and neither is a diatomic molecule, balance hydrogen last
and balance oxygen second to lastFor example in the equation: CO, + NH3 --> OC(NH;), + H,0, both hydrogen and oxygen are
used and neither exist asia diatomic molecule. When balancing this equation, balance hydrogen last and oxygen second to last.

3. If you comieto the pointwhere you have an odd number of a certain element on one side of the equation and an even number
of the same element on the opposite side on the equation, doubl e the coefficient of the formulawith the odd number of the
element. If the coefficient is 1, changeit to 2.

Onedinal note:\M ake sure that your final set of coefficientsisreduced to the lowest whole number ratia Also, you may want
tofuse pencil instead of pen. You will be doing agood deal of erasing at first.

Homework: Balance the following equations.

1L H+ 0,2 HO 2 N+ H,>  NH,
3 s+ 0,> %0 4 N+ 0O,> NO
5. HgO> Hg+ O, 6. CO,+ HO> GCH. O+ O,

7. Zn+ HCl > ZnCl,+ H 8. Scl + H,O0-> H,SIO,+  HCI
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Na+ H,0-> NaOH +  H,
CoHet CL,> C+ HC
SH,+ 0O,»> SO,+ HO
Fe+ O, Fe,O,

CHO,+ 0O,» CO,+ HO
FeS,+ O,> Fe0O,+ O,
Fe,O,+ H,> Fe+ HO
K+ Br,>  KBr

CH,+ ©O,» CO,+ HO
HO,> HO+ O,

CH,+ ©0,» CO,+ HO
SO,+ HF> SF+ HO
KCIO,»> KCI+ O,

KCIO,> KCIo, + KCI

P4010 + HZO > H3PO4

Sb+ 0O,

Li,O+ H,
CaC,+ HO-> CH
Fe(OH),>  Fe,O,+
Pb(NO,),>  PoO+

NO2 +

OZ
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H3PO4 > H4P207 + HZO

Co,+ NH,»> OC(NH),+ H,O
Al(OH),+ H,SO,>  AL(SO),+ HO
Fe(SO,),+ KOH-> KSO,+ Fe0O
HSO,+ HI>  HS+ L+

Al + FeO > AI203 +

Na,CO,+ HCl >

P+ O,> PO,

K,O+

o2

CO+ H2

. HZO
Al(SO,).+ CaOH),> AI(OH),+ CaSO,
FeCl,+ NHOH->  Fe(OH),+ NH,CI
Ca(PO,),+ SO,> PO + CaSO,
NZO5 + HZO > HNO3
Al + HCI > AICI3 + H2
H3803 > HleGOll + HZO
Mg + N, > M g3N2
NaOH + CI2 > NaCl + NaClO + HZO
H3PO4 + HCl > PCI5 + HZO
HCl + KZCO3 > KCl + HZO + CO2
CaClo), > caCl,+ O,
CszoH + O2 > CO+ HZO



59.
61.
63.
65.
67.
69.
71.
73.
75.
77.
79.
81.
83.
85.
87.
89.

91.

[Cr(N,H,CO),]ICI(CN) ], + KMnO,+ H,S0,> K,CrO + MnSO,+ CO,+ KNO,+

BaO+ H0->  BaOH),

Cat AICI,>  CaCl,+ Al

NH3 + NO > N2 + HZO

H3PO3 > HsPO, + PH;

Fe,0s+ C-> CO+ Fe

FeS+ O,~> FeO3 + SO,

NH; + o> NO + H,O

S+ S S%

Hg.CO; > Hg + HgO + CO;

Sc+ ClLb> SiCl4b+ C

AlLCs+ HO0> CHs+  AI(OH);

V,05+ HCI>  VOCl3+  H,0

Ag,S+ KCN->  KAQ(CN),+ KsS

AuS3+  H;>  Au+  HS

Clo, + H,O > HCIO, +

KGO, + Co > K 7}
@

MgNH,PO, > +

o>

Hg3(POq)2 +

H,O

H,O

O, (numerous answers)

it (15 points!!!): Balancethefollowing. You MUST show all of your work!!!

60. Xe+ F,>  XeF
62. NH4NO3 > NZO + HZO
64. Zn+ NaOH+ H,0>  NaZn(OH);+ Hs
66. C4Hio+ o> CO, + H,O
68. Fe304+ H, > Fe + H,O
70. Pb+ Na+ CHsCl >
72. I+ HNO; > HIO;
74. CGHg+ O, CO, +
76. CHsOH + OAf) H:0
78. HCIO, HsPO, + ClL,O;
80. )3 > BaSO, +  AlCl;3
> CrOs + N, + H,O
O; > Na,CO; + CO, + H,O
Fe(C0s)3 >  FeGOs+ COp
CasP, + H,O~> Ca(OH), + PH3
90. As+ NaOH > NagAsO;+ H»,
92. MnG + HCl > MnCl, + H,0 + Cl,
94. CalOH),+ HsPO,>  CaHPO,+ H,O
96. SrBr + (NH4),CO3 > SrCO; + NH4Br
98. Cag(POs),+ SiO,+ C-> CaSO3+ Pi+
100. GHCl+ 0O,> CO,+ H,0+ HCI
KZSO , t H20
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