
Balancing Chemical 
Equa0ons 

IF IT GOES IN, IT ’S GOTTA COME OUT 



Balancing Chemical Equa0ons

Balancing	a	chemical	equa.on	is	like	
working	as	an	accountant:	You	need	
to	show	and	record	every	penny	that	
comes	in	and	where	it	goes	



Law of conserva0on of Mass
• The	Law	of	Conserva.on	of	Mass	states:		

•  Mass	is	neither	created	nor	destroyed	in	any	chemical	reac1on	

• The	mass	of	all	the	reactants	(the	substances	going	into	a	reac.on)	
must	equal	the	mass	of	the	products	(the	substances	produced	by	the	
reac.on).		

• Therefore,	the	number	of	atoms	in	the	Reactants	must	equal	the	
number	of	atoms	in	the	Products	to	make	a	balanced	equa/on	

• Reactant	+	Reactant	=	Product	 If you have 2 gummy 
bears on one side, you 
need 2 gummy bears 
on the other side 
#Conservethegummies 



A simple equa0on, such as the synthesis of 
Iron (II) sulfide, 
	 iron	+	sulfur											Iron	(II)	sulfide	

	 	Fe	+	S												FeS	

	 Note	that	in	a	chemical	equa.on,	by	conven4on,	we	use	the	arrow		

	 “												"	instead	of	the	equals	“	=	".		
By convention, 
meaning, that it’s a 
standard or 
unwritten rule 
making it so.  



Review of symbols
	 The	last	stage	is	to	put	in	state	of	maNer	symbols,	(s,	l,	g,	aq),	as	
appropriate	(solid,	liquid,	gas,	aqueous	or	dissolved	in	water)	

	 Example:		

	 Fe(s)	+	S(s)										FeS(s)		

Be cautious to not mix up the 
matter symbols with your 
element symbols. After all, 
they matter.  



Balancing Equa0ons
___	Al(s)		+		___	Br2(l)	--->	___	Al2Br6(s)	2 3

By adding a large 2 
and a large 3 in front 
of the reactants, the 
equation is balanced.  



Stoichiometric Co-efficient
The	number	of	molecules	of	a	reactant	taking	
part	in	a	reac.on	is	known	as	the	
stoichiometric	coefficient	
	
3	As2S3	+	28	HNO3	+	4	H2O		
	 	=	6	H3AsO4	+	9	H2SO4	+	28	NO		

In this case, 
the SC 
would be 
the 3, 28, 4, 
6, 9, and 28  



Balancing Chemical 
Equa0ons 


BECAUSE UNBALANCED ISN’T AS COOL 





 
 



First you need an equation with the correct “formulae” 
………. You’ll probably be given this in the question 

Just like this one 

Mg + O2   →  MgO 

 
 

Then all you do is list the atoms that are involved  
on each side of the arrow 

Mg + O2 → MgO 
Mg 
O 

Mg 
O 



[1] Just count up the atoms on each side 

Then start balancing: 
 
 

Mg + O2   →     MgO 
Mg 

O 

1 

1 

1 

2 

[2] The numbers aren’t balanced so then add “BIG” 
numbers to make up for any shortages 

 
 

And adjust totals 

Mg + O2 →        MgO 
Mg 

O 
1 

1 

1 

2 

2 

2 

2 



Mg + O2 →       MgO 
Mg 

O 
1 

2 

2 

2 

2 

But the numbers still aren’t equal, so add 
another “BIG” number 

2 

And adjust totals again 

2 

Now both sides have 
equal numbers of 
atoms, which means 
that it is balanced.  



 
 

Try to balance these equations using the same 
method: 

[1]    Na + Cl2 → NaCl 

[2]  CH4  + O2 → CO2  +  H2O 

[4]  Al  + O2 → Al2O3 

[3]  Li  +  HNO3 → LiNO3  +  H2 



 
 

How did you get on?? 

[1]    2 Na + Cl2 → 2 NaCl 

[2]  CH4  +  2 O2 → CO2  +   2 H2O 

[4] 4 Al  + 3 O2 → 2 Al2O3 

[3] 2 Li  + 2 HNO3 → 2  LiNO3  +  H2 

Here are the answers: 

So, do you think you’ve 
got it? Enough to get 
an A on the quiz? You 
can do it. If you have 
questions, make sure 
to ask for the answers.  



Example 

	 NH3	+	O2																							NO	+	H2O		
			Reactants 											Products	

	

	 N	appears	once	on	both	sides	in	equal	numbers,	so	the	coefficient	for	
NH3	is	the	same	as	for	NO.		



Example:  NH3 + O2           NO + H2O 
	 Next	look	at	H	which	appears	only	once	on	each	side	but	has	different	
numbers	of	atoms,	3	on	the	le\	and	2	on	the	right.	The	least	common	
mul.ple	of	3	and	2	is	6,	so	rewrite	the	equa.on	to	get	6	atoms	of	H	on	
both	sides:	

	 2NH3	+	O2																	NO	+	3H2O		

Using the LCD is the 
easiest and quickest way to 
find which number to try to 
balance the equation.  



Example: 2NH3 + O2           NO + 3H2O 

	 There	are	2	oxygen	atoms	on	the	le\	and	5	on	the	right	—	the	least	
common	mul.ple	of	2	and	5	is	10,	so	rewrite	the	equa.on	as:		

	 2NH3	+	5O2																	4NO	+	6H2O		



Now count the atoms on each side:

	 2NH3	+	5O2												4NO	+	6H2O	
	 	Write	them	out	keeping	them	on	the	appropriate	side	of	the	
chemical	equa.on	

	 2	N	(nitrogen	atoms) 					4	N	(nitrogen	atoms)	

	 6	H	(hydrogen	atoms) 					12	H	(hydrogen	atoms)	

	 10	O	(oxygen	atoms)	 				10	O	(oxygen	atoms)		
	 This	shows	the	equa.on	not	to	be	balanced	“YET”	

Think of it as a 
puzzle. It’s easiest 
to find the boarder 
and fill in the rest, 
rather than visa 
versa. For 
balancing, pick the 
simplest atom 
grouping first and 
work from there  



Check the number again:
	 If	you	double	the	N	and	H	on	the	le\	the	equa.on	will	be	balanced:	

	 4NH3	+	5O2													4NO	+	6H2O		



Double-check:
	 4NH3	+	5O2														4NO	+	6H2O		

	 4	N		(nitrogen	atoms) 	 	4	N	(nitrogen	atoms)	

	 12	H	(hydrogen	atoms) 	 	12	H	(hydrogen	atoms)	

	 10	O	(oxygen	atoms) 	 	10	O	(oxygen	atoms)	

	 The	equa.on	is	Balanced	

Sometimes your 
equation will be 
balanced, but it 
can be reduced. 
Always take it in 
the lowest form 
at the end.  



Balancing Prac0ce
	  For	more	help	go	to:	

hNps://www.youtube.com/watch?v=_B735turDoM		

	  For	further	help	go	to:	

	  hNps://www.youtube.com/watch?v=TUuABq95BBM		

These are pretty helpful. 
You should check them 
out.  



Challenge #1



Challenge #2



Challenge #3


