COUNTI NG

isal Methods Cheni cal Met hods
for counting amounts for counting anounts|

by nunbers |<—> | by wei ghi ng | | by vol ume |

lpr =2 1 gumy bear =1 graml [1 nole any gas = 22.4 L
1 doz =12 1 penny = 1 gran| @0°C, latm
1 proton =1 amu
1 case = 12 or 24 1 neutron =1 amu by bal anced reaction
1 hydrogen-1 atom = 1 anu
1 hand = 5 fingers
1 carbon-12 atom = 12 amu 2 Fbo 2 Fb + 1 q
1 foot = 12 inches
2 nol ecul e 2 nol ecul es 1 nolecule
[nulliply through by A nurvber]
Avogadro’ s 2 x A nunber 2 x A nunber 1 x A nunber
nunber
1 ol 6. 02x10'% 1 nole carbon-12 = 12 grams carbon-12 exactly [A nunber equal s Avogadro' s ’a
ol e . 02x -~ +23 +23 +23
6.02x10 6.02x10 23 * .
anything  anything ( ) ( ) 2 x 6.02x10 2 x 6.02x10"%° 1 x 6.02x10
[ Avogadro's # equals 1 nol e]
2 x 1 nole 2 x 1 nole 1x 1nole
nunbers to anmounts —
by wei ghi ng [ count by wei ghing ]
2 x |18 grams 2 x| 2 grams 1 x|[32 grgzm;
mol ar masses HO M
def i ned ==>| per per per
1 nole 1 nole 1 nole
HO0 H O,

the eletrolysis of 36 grams of water will produce

4 grams of hydrogen and 32 grans oxygen |

Chemi cal Met hods
for counting anounts

Thisisachemical recipe for
the decomposition of water
2HO—2H + 106 by electrolysis.

2 ol ecul e 2 nol ecul es 1 nol ecul e

I by bal anced reaction I

tants—  products
hat did John Dalton in 1808 have to|say about chemical reactions?

y pbanibgretantanlyesigent of atoms.
In other words, atoms are not created nor destroyed in chemical reaction.

2 HO—2H + 106

0
A




1. Chemical reactionsinvolve just the ssmple rearrangement of atoms.

2. Atoms are conserved in a chemical reaction.
In other wordsettosee éf lolah @efted hatl destioyertorciugipical reaction.

This ture for the above decomposition of water by electrolysis.
(o) GG 8

CAG CC)

GEG)
4 hydrogen atoms 4 hydrogen atoms
2 oxygen atoms 2 oxygen atoms

The chemical equation is the shorthand notation for a chemical reaction.

react to produce

Products

Law of Conservation of Mass - Matter cannot be gained or lost in the process of a chemical
reaction. The law of conservation of mass states that we must have a balanced equation.
List five factors involved in the construction of an equation or "chemical recipe."

1.

The identity of products and reactants must be specified.
2.

Reactants are written to the left of the reaction arrow (---->) and products to the fi
3.

The physical state of reactants and products is shown is parentheses; (s), (1), (9), |
4.

The symbol D over the reaction arrow means that heat energy is necessary for the
reaction to occur.

5.
The equation must be balanced.




Steps for balancing a chemical equation

Step 1: Count the number of atoms of each element on both the product and reactant s

Step 2: Determine which atoms are not balanced.

Step 3: Balance one atom at a time, using coefficients. Start with atoms that appear
only once in the reactants and only once in the products. Usually leave
Hydrogen atoms followed by Oxygen atoms until last.

Step 4: After you believe that you have successfully balanced the equation, repeat Step
1. to be certain that mass conservation has been achieved.

Note: DO NOT Change subscripts in a molecular formula (i.e., 2 NaCl —x—» NayCl,)

A

Don't do this!!!!

2M + 11 QG — 2 MC

In balancing, we would like the lowest whole number molar ratio.
Where the number out in front is called gmolar coefficient.|

- ———
2°My  + 1@—»\2|\/gc




But what if an individual balanced the magnesium first?

1
i + 30 — 1Mg
Thereaction is balanced, BUT thereis afractional molar coefficient.

We must remove the fraction by multiplying through by 2.
21 2 % 241

| \ \
oMy + 1| Q@ — 2 |MC

| feel thisway isthe easiest way to balance, if you:
1) always balance oxygens last;

2) then multiply by factor of 2, to remove any fractional
molar coefficient that might be present in the balanced reaction.

/ 2
2+\eFe +| 2Q — :LFeZO3>
\ 4
. .3 .
2 T 23 2 1
sFe +| 3 Q — 2Fe,O;

Note: We are going for the lowest whole number
Molar coefficient ratio




Finally, name the compounds and give physical states.

2M + 1Q — 2 MC
(9 ©

(s)
magnesium metal oxygen magnesium oxide
solid gas solid ionic salt
WhFe +| 3 — 2 Fe
(9) Qg ZQ@
iron metal oxygen iron (111) oxide
solid gas solid TM ionic salt

Combustion of methane gas

=

CHy +[20) — (100, +[2HC

Always balance oxygens last 1«0, + 2+ 10

?.0,=4 2 + 2 =4




Combustion of

CoHe +
22

ne gas

N
O
|
K
2
O

2e

N[~

2 3
| | |
HCZHG +7Oz—>COZ+EI-bO

Combustion of methanol liquid




Combustion o@ethanol liquid

oo

310, — (oo, + Q)

v v

2x1 2X2

3()2—>2COZ+4

H,C

Now balance the combustion of glucose (blood sugar)

11GeH1 2G5

+[6]0,—=[T6CO, + [BELC




lonic salt transfer reactions in aqueous solution

A'B (ag) + C'D (g

lonic salt solubility in water

All group | salts soluble, Li,Na,K
All nitrate salts soluble

All ammonium salts soluble,NH,*

— AD(?) + BC(?)

N/

you'll need to determine state
based on somerules

Driving forces for ion transfer,

Physical state formations:
If asolid forms

If aliquid forms

If agasforms

aforce that makes the reaction go.

Evidence for chemical change, D
Color change (tricky)
Heat evolved (tricky)

precipitation saturation (solids)
If aliquid forms (heat evolved)
If agasforms (bubbles, odor)

lonic salt transfer reactions in agqueous solution

A™B (a) + C'D (g

— AD(?) + BC(?)

Use of common sense tells us that,

we will mix ionic solutionsin order to have reaction occur.
(we are not going to mix for the sake of mixing)

Use of common sense tells us that,

An acids mixed with a base (antacid) causes a neutralization.

H*A @) + M*OH @ — H,O () + MA(?)

Use of common sense tells us that,

An acids mixed with carbonate (HCO;) produces CO, water and salt

H*A" (ag) + NaHCO; (ag) — H,O() + NaA(ag)

CO, (9




