N BALANCING

g Ut TGP Mgy (o), + 6Nl L

)
- 4
CoHy 150, —> 100, 1.0
¥s T
Since we need WHOLE NUMBER coefficients, we can MULTIPLY all the coefficients by
a number to get rid of fraction. (This works because the coefficients are a ratfio). What

number to use? Use the denominator of the fraction (here, 2).

2, H, + S50, —> H(0, +t92,0

H.S0y + INeOH —> Nay SO+ 2ZH,0

1) Avoid H. Start with S, (H shows up twice on the left)
2) Avoid O. Do Na next. (O shows up in all four compounds!)
3) Balance H. (Shows up in three of the four compounds, instead of all four like O)

4) Balance O. (Already done!)
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CHEMICAL CALCULATIONS - RELATING MASS AND ATOMS

 Na (0, + 2R —5 H O+ €Oy + L NwC)

i

Chemical equcmons are written
and balanced in ferms of
ATOMS and MOLECULES

- While chemical equations are written in terms of ATOMS and MOLECULES, that's NOT
how we often measure substances in lab!

- measurements are usually MASS (and sometimes VOLUME), NOT number
of atoms or molecules!



85

THE MOLE CONCEPT

13
_ A 'mole" of atoms is 6.022% L0 okums

N

Why so big? Because atoms are so small!

- Why - in the metric dominafted world of science - do we use such a strange number for
quantity of atoms?

11 e

S O

The mole is also defined as the number of carbon-12 atoms
in exactly 12 g of carbon-12

g o

carbon-12
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THE MOLE CONCEPT

- Why define the mole based on an experimentally-measured number?

- The atomic weight of an element (if you put the number in front of the unit GRAMS)
is equal to the mass of ONE MOLE of atoms of that element!

Carbon (C): Atoric mass 12.01 Gyl —7-\12.01 g \

|

the mass of ONE MOLE of
naturally-occurring carbon atoms

Magnesium (MQ): 24.31 g = the mass of ONE MOLE OF MAGNESIUM ATOMS

- S50, using the MOLE, we can directly relate a mass and a certain number of atoms!



o RELATING MASS AND MOLES

- Use DIMENSIONAL ANALYSIS (a.k.a "drag and drop")

- Need CONVERSION FACTORS - where do they come from?

- We use ATOMIC WEIGHT as a conversion factor.

— o M
Mg 3 24-3) LSl g My = 12 S
CP‘ fom C "mol" is the
M (nSS abbreviation for
"mole’

Example: How many moles of atoms are there in 250. g of magnesium metal?

VMI/Vlﬂ ,,I )
2504 My ¥ —o SPey 103 mol M,
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Example: You need 1.75 moles of iron. What mass of iron do you need to weigh out on the
balance?

F@' Sg%g wFronn L wﬂu;k’[

Sg%st& — mo| FQ,

|7g mo\ Fﬂ_ X QS%£9 FZ = 67773 FQ

mo| Fe
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WHAT ABOUT COMPOUNDS? FORMULA WEIGHT
Example: 25.0 g of WATER contain how many MOLES of water molecules?
|‘|q,o ‘ H:Lwl.00% = 2.0l6
ot % lb,oo = [6-0°
|% .01k |~ FORMULA WEIGHT of water

FORMULA WEIGHT is the mass of one mole
V6.0l 0 3 H'LO < mol W 'LO of either an element OR a compound.

ing\ 2D 4\ la)
H - ],3/~m| H,O
7/8,09 ’LOY- |@,o|{,qu,D /

Formula weight goes by several names:
- For atoms, it's the same thing as ATOMIC WEIGHT
- For molecules, it's called MOLECULAR WEIGHT

- Also called "MOLAR MASS'
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Example: How many grams of barium chloride do we need to weigh out to get 3.65 moles

of barium chloride?

First, we need the CHEMICAL FORMULA of barium chloride!
@ 0’33( C \ After finding the formula, then find the FORMULA WEIGHT

b B> | x 1323

o 20¢. T g Batl, =mol Bally

Finally, use the formula weight fo relate moles and mass

20%.1, Dl P
V68 (5&6[1\‘ — BmﬁClt q’:7603 Bully

L?GO ¥ {Olﬁ )




