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CHAPTER 6
INTRO TO CHEMICAL REACTIONS

Q: Why balance chemical equations?

A: The Law of Conservation of Mass requires it.




HOW TO BALANCE CHEMICAL EQUATIONS
THE TWIN ELEMENTS METHOD
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1. ID “lone” elements
(pure elements that are all “alone™)

f
2. ID “twin” elements o bﬂa‘vaﬁ e / v s
(element whose symbol appears once-and-only-once 19 |_,|4 + 12|02 = 2 I:l?o + Lg O
on each side of the equation. One of the twins lives on JAN
the reactant-side, the other on the product-side) VW
3a. START with the Twin Element with the largest M
subscript. 6%/&%\
[

3b. END by determining the coefficient of a Lone
Element, if present.

-
2L\ & L+ 2
4. Exploit opportunities to employ two tricks of the trade:
(i) cross-multiplication

(ii) fractionations
2 ]2\ = 4



FIRST-ORDER BCE FLOW DIAGRAM
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ID ‘Lone’ ID “Twin’

elements elements

Start with Twin Element with largest subscript

ID “Twin’
w/ largest
subscript

A

Balance use X-multiply from the compds already balanced
twin-element | or Fract. if needed
compounds

Balance Lone elements last /Balance other elements
(when no paired elements remain, (that are not Lone elements)
or cannot be balanced) J

final check
questions

All coefficients
NOT even number?

All elements
balanced?

Multiplied-out
any fractions?
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FRACTIONATION —
16U, & 20, —2 4o * g
5 e v 7
[ £ CHe + E]OQ > 2C0, + 3H0
C ¢ A o \
202H6 + 702 - 4002 + 6H20
21E - F

CROSS MULTIPLY

v / /
238b + 3Cl, — ZS_QCB Sb + Cl, = SbCl;
A A

2Sb + 3Cl, = 2SDbCl;



TRIPLETS AND HIGHER (simple algebraic equation)

S - / /
1 ALO; + _QQ - ZAl +

5+B [ 12
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co;
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34 X = 22X
L T 22X K
3= X

AlLO; + 3CO — 2Al + 3CO,



(Practice Question)
Balance the following equation to proper form:

S S S s o
~ %@5@4 + AKBFQ, 5 9 é(llaBFi + 'LngQH_G

3NaBH,; + 4 BF; —> 3 NaBF; + 2 B,Hg

0

(Answer)



