Balancing Chemical F:cluations Worksheet

One of the most useful devices for communicating information related to chemical changcs is the
chemical ccluation. The equation contains both c]ualitative and quantitative information related to the
nature and c]uantity of the substances involved in the chemical reaction. It may also include the energy

ctiange involved.

Atoms are fundamental builcling blocks of all matter. For the purpose of equation balancing we say that
theg can be neither created nor clestrogecl (the Law of Matter). Thus the number of atoms at the
beginning of a reaction (reactants - left side of the ccluation) must equal the number of atoms at
the end of the reaction (Products ~ right side of the cquation). Note that the number of atoms on

each side of an ecluation must balance.

The subscripts in a correct formula tell the number of atoms in one molecule. The coefficients
(numbcrs in front of a formula) in a correctlg balanced ecluation tell the number of molecules

involved in a reaction.

There is a Particular order that you can follow in ba!ancing. It is the MINOH method (Me know
ctiemistrg) said Tarzan as he climbed the stoichiome-tree...... stoichiometrg is the stucly of the quantities

of substances in chcmistr9 ....... Sorry for the badjoke ©...)

M - metals. Balance metals such as Fe or Na first.

] - ions. Looks for Polgatomic jons (sucti as PO.? or SO472 that cross from reactant to

Pl"OC!UCtS unchangecl. Balance tticm as a grou[:).

N - non-metals. Look for Cl or S, these are common ones.

O - oxygen and then
H ~ tigcirogen.

Often, balancing H and O will involve water on one side or the other. Also, look caretu”g for elements
which occur in on|9 one Piace on each side of the arrow. These should be balanced before examining,
elements that are spreacl over several comPouncls. Otten, either H or O will be sPreaci out over several
compouncls. This is the one to leave to the last. Remember, you cannot ctiangc a subscript to balance

the ec]uation, nor can you add in new compouncls.

Examplc 1. Determine if the to”owing reaction is balanced or not.
Ca(OH) ¢y ~--> CaOn + HZO(S)

Let us make an organizeci ta”g table and compare both sides of the equation;

‘ Ca (OH)Z(cr) —-——— CaOgcr) + Hzo(g)

| Reactant Side Product Side
Ca O H Ca O H
Elements | atom 2 atoms || 2 atoms ||Elements 1 atom 2 atoms || 2 atoms

As you can see, this reaction is balanced, so no coefficients are necessary.



Examp]c 2. Check the balance on the ?o“owing chemical reaction;

Ca(OH)zqaq) + HClag) ---> CaClyag + HO )

‘ Ca(OM)2aq + HClag ---> CaClyeg + H200

| Reactant Side Product Side
Ca o) H cl Ca o) H cl
1 atom 2 atoms % atoms 1 atom 1 atom 1 atom 2 atoms 2 atoms

As you can see, this reaction is not balanced. You are not allowed to cl’lang;e any subscripts, but coefficients may
be added in order to obtain balance.

Ba[ancing chemical equations is a skill that only develops with Practice, but for starters, look at the ta”g above.

Notice that you need more Cl on the reactant side. What would the ta”g look like if we add a coefficient of 2 to the
HCl on the reactant side?

Ca(OH)zqaqg + ZHCI(aq) --=> CaClZ(aq) + H0q)

59 cloing this you also need to acﬁust how much hg&rogen you have in the ta”g:

| Reactant Side Product Side
Ca o) H cl Ca o) H cl
1 atom 2 atoms 4 atoms 2 atoms 1 atom 1 atom 2 atoms 2 atoms

Now we need more oxygen and more hgdrogen on the Procluct side. Let's add a coefficient of 2 to the H20 on the
Pro&uct side and check the balance again.

Ca(OH)zqaq + ZHCl(aq) ---> CaClz(aq) +2H0q

| Reactant Side Product Side
Ca o) H cl Ca o) H cl
1 atom 2 atoms 4 atoms 2 atoms 1 atom 2 atom 4 atoms 2 atoms

Now the equation is balanced.

F:xaml:)]c 2. Write a balanced chemical cquation for the reaction below;

CiHg(g + Oz(g ~---> COyg + H20(»

Now, let us ta”g the information in a table:



GHs(g + Oz(g) ~~~-> COz(p + H2O(»

Reactant Side

Product Side

C
% atoms

H

8 atoms

@)

2 atoms

1 atom

H

2 atoms

@)

3 atoms

well, a quick look shows us that we will need more hgclrogen and more carbon on the rig]‘xt hand side. Let

us start bg multiplging the number of hgdrogen on the Procluct side }33 four, givingus a total of 8 atoms

of hydrogen. Be aware that this will also change the number of oxygen atoms on the Product side. Let

us look at how a coefficient of 4 in front of water changes things.

GsHsg + Oag) ----> COyg + 4H0(y

CsHa(g) + Oz(g) ~~~-> COy g + 4H, Oy

Reactant Side

Product Side

C

% atoms

H

8 atoms

@)

2 atoms

1 atom

H

8 atoms

@)

6 atoms

Now we have a match with the number of hgclrogen atoms. Let us balance the carbon atoms next, because in order

to cl'lange the carbon atoms on the Product side, it will also affect the number of oxygen atoms. We need to

mu]tiplg the number of carbon atoms on the Product side bﬂ three, so we will P]ace a coefficient of three in front of

the carbon dioxide and check the ta”y again.

CsHs(g) + Ozg ~---> 3COxg + 4H20 g

CsHs(g + Oz(g ~~~~-> ICO1 g + 4H, Oy

Reactant Side

Product Side

C

% atoms

H

8 atoms

2 atoms

C

3 atom

H

8 atoms

10 atoms

Now, we have matched the number of atoms for two of the elements. A subscript of 5in front of the oxygen on the
reactant side should finish tl'lejob.

GHa(g + 5039 ~---> 5COz + 4H20 g

CHsg + 5O02(g ~~--> 3C O, g + 4H20 (g

Reactant Side

Product Side

% atoms

H

8 atoms

@)

10 atoms

3 atom

H

8 atoms

@)

10 atoms

We have achieved proper balance! In Practice, the process is not nearlg as long and tedious as this may have

aPPearecl. Once you gain some experience, you will find that youcan balance these equations quicklg and

Pain!esslg.



Now try these ones in your exercise books!!! Make sure you draw the ta”y tables up —~ it does

make it easier!!!

1. Hy + Oy ~=-> H,0
2. S5+ Oy ~==> SO,

3. HgO —— Hg+ O,
4.Zn+ HCl ---> znCl, + H,

5. Na+ H,O~-~-> NaOH+ H,

6. CioHig + Cly ~--> C + HC

7. SiHs + O, ~=-> SiO, + H,O
8. Fe + O; ~-~->Fe;O5

9. CHgO, + Oy =~-> CO, + H,O
10. FeS; + O; ~~-~-> Fe; O3 + SO,
11. Fe;O5 + Hy ~~=> Fe + H,O

12. K+ Bry ==-> Kbr

13. CoHy + Oy ---> CO, + H,O
14. H,0; ~~-> H,O + O,

15. CHig + Oy ~==> CO, + H,O
16. SiO; + HF ---> SiF4 + H,O
17. KClOs ~--> kCl + O,

18. KClO, ---> kClo, + KCl

19. P4+Oj0 + H,O ---> H5PO,
20. Sb + O, ---> sb,O;

21. CyHs + Oy ~--> CO; + H,O
22. Fe;05 + CO ~--> Fe + CO,
2% .Ny+Hy--->NH;

24 .Ny+Oy--->N,O

25. CO, + H,O ~--> C¢H,O¢ + O,



