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Reactants > Products
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Example:

CH,, +20, —CO, +2H,0,



Balancing Chemical Equations  duliaSl eyl 453 o
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H,0 + CO,
Example:

Balance this equation

C,H,0H,+0, - CO, +H,0
Solution:
O8N < o3 ()
C,H,0H) + O, = 2C0,,) + H,0¢,
(2C) (20)
O v S o3 s (Y

Cszon +0 —> 2C02(g} + 3H20(g]

2(g)
(6 H) (6 H)
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C,H,0H, +30,) = 2CO, + 3H,0y,

2(g)
(70) (70)

Example:

What is the coefficient of O, when the following equation is
properly balanced with the smallest set of whole numbers?

C,H,0H+0, - CO, +H,0
a) 1 b) 12 c)9 dy 15 €) 6

Solution:
Jral g 2kl 453 ge
C,H,OH+60, — 4CO, +5H,0

Example:

What is the coefficient of oxygen when the following
equation is balanced?
C|6H34O + 02 —)C02+ H20

a) 21 b) 9 c) 24 d) 15 e) 18

Solution:
")y 2kl Canl dle 453 e
C16H34O + 240, > 16C02 + 17H20



Example:

Balance the equation for this reaction?

(NH,), Cr,0,, > Cr,0,, +N,  +H,0y

(s

Calolaall 238 :Ll_)‘ gal ‘aé

Solution:
.‘;ltdls gl 5589 lba Lalet LS 40l 45 ) gall & g
(NH4 )z Crzo - CrZOB(S} + NZ@) + 4H20(B)

7(s)
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Stoichiometric Calculations: Amounts of Reactants
and Products
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Example:

Calculate the mass (g) of CO, (molar mass = 44.0 g/mol)
produced when 14.4 g of CsH,, (molar mass = 72.0g/mol)
are burned in excess O, to give CO, and H,O according to:

C5H|2+ 0O, > COZ + H,0
a)11.0 b)22.0 [c)44.0| d)550  €)66.0

Solution:

Al BB, ok )

CsHi2 + O, > CO, + H,0O

FAE PR IPRYY LJ‘_,A.I ‘g_,i:l Y

C5H12+ 802 —> 5C02 + 6H20

_ m 144
n(Csle) _MW - 72

1 mol CsHy, — 5 mol CO,
0.2 mol Cs Hy, — X mol CO,
=> moles of CO, =5 x 0.2 = 1.0 mol

=0.2mol

= mass of CO, =n x Mw

= 1.0 x 44 =44g



Example:

Calculate the mass of CO, produced from the complete

combustion of 2.50 g C;Hs with excess oxygen

a)2.62g b)132g [c)733g| d)4.40¢

Solution:

e)103 g

lei s o Ablaall 2S Y )

2C2H6 + 702 — 4C02 + 6H20

C,H, O 0r) 553 "anSY) o Ll i & pume saba 5l (3l_jia) Lalla

HQO and C02
m 2.5

Tem) = Mw - (2x12 + 6x1)

= 2 = 0.0833 mol
30

2 mol C,Hg — 4 mol CO,
0.0833 mol C,Hg — x mol CO,
moles of CO, =0.166 mol
— m=nx Mw=0.166 x (12 x] + 16 x 2)
=(.166 x 44
=733g

ae xy (C, H



Example:

What mass of BaCl, (Mr 208.3) is required to react with
10.0 g of Fey(SO,); (Mr 400) according to the equation
(balance the equation first)

F82(804)3 + BaC12—>BaSO4 + FeCl;

2)312g |b)156g| ) 625  d)469  e)50.6

Solution
Fez(SO4)3 + 3BaC]2—> 3B&SO4 + 2F€C13

£= 0.025mol

nF°2(304)3 = 400

ng . =3x0.025

BaCl,

=0.075 mol

Mpy,e;, =nxXMw

=0.075 x 208.3 = 15.62 g



Example:

2.10g of element X reacted completely with 4.8 g of oxygen
to form the compound XO,. If the atomic mass of oxygen is
16.0, calculate the atomic mass of element X.

a) 28

b) 12 c) 14 d) 16 e) 32
Solution
n, _m _48 =0.3mol

Mw 16

X0y Sl e Pla
2 molofO—1 molofX
0.3 mol of O > ?? mol of X

Moles of X =0.15 mol

MW=E=£= 14g/mol
n 0.15
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