%0 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.

= mo| M
N\S;?ﬁ.«“ﬁ\ 145 g Mg = 12 Y

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?

2‘41,3)3 mg = md ﬂ’lj
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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?

We need to use the ATOMIC WEIGHT as a conversion factor:

Fef 55 %9 ( From (Jéf'IOO“C talole)
55,%87 F@ iyy\()/ [?e
[9S mgFex gggw@ =777 Fe/
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WHAT ABOUT COMPOUNDS? FORMULA WEIGHT
Example: 25.0 g of WATER contain how many MOLES of water molecules?

: : = 2.0l6
H, 0+ H:Lx1.00%=

o+l wlb,vo = 16-°°
|% . 01 |~ FORMULA WEIGHT of water

| €010 7 H,0 = mol H20 FORMULA WEIGHT is the mass of one mole
of either an element OR a compound.

mol H20 | /\

.3 ol H10
Oy WO X T5 01057727 |8 T mol 7

Formula weight goes by several names:
- For atomes, 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 to
know the

formula of
barium

chloride.

(This one is IONIC)

B2t (|~
s

30 C

NEXT, find the FORMULA WEIGHT of barium chloride

BQC/Z\_ Bm“_ /37 g |3703j
(1S 709

FINALLY, caclulate the mass of barium chloride required

?.-()S Yhd\ 8(,.,C|L k

20%.74 fballe _
o) Q?GIC/'L_ )

7@63 3. (1,




84 PERCENTAGE COMPOSITION

- sometimes called "percent composition” or "percent compaosition by mass'

- the percentage of each element in a compound, expressed in ferms of mass
Example: Find the percentage composition of barium chloride.

\ : 1= .3 | These numbers are the masses of each
BaCL}, i B"" l }lg7 3 15 element in a mole of the compound!
C 1125354537290

70¢ L o BG\C\Z: mol Ba(.\ 7

—_—
+

Within roundoff

7.3 0 B .
b/ Bo\ : | 9 " x50 = |65.9C /) Bo,J error, these should
7 20§. 0y totul sum to 100%

. 2090, C o
(%C\ 7 | /o0 2 (3L{.OS/)C|/
20%.23(’7/74




% So far, we have

- looked at how to determine the compaosition by mass of a compound from a formula
- converted from MASS to MOLES (related to the number of atoms/molecules)
- converted from MOLES to MASS

Are we missing anything?

- What about SOLUTIONS, where the desired chemical is not PURE, but
found DISSOLVED IN WATER?

- How do we deal with finding the moles of a desired chemical when it's in
solution?
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MOLAR CONCENTRATION

- unit: MOLARITY (M): moles of dissolved substance per LITER of solution

dissolved substance
moles of SOLUTE

N\“- rT]Ol(:“’H-y1 L SOLUTION

é,D M RCI §o\u'\’w/\‘_ Q,O m ol H(/\

L
If you have 0.250 L (250 mL) of 6.0 M HCI, how many moles of HCI| do
you have?
é, ,O md] H C| = L—

|

0250 L ¥ iiomu\ A 110 ml HC|
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If you need 0.657 moles of hydrochloric acid, how many liters of 0.05655 M HCI
do you need to measure out?
0,055 mel HCl =C

-
0.65)ms| HCIT 0.055S mol HC[

1.8 L \

al goomlL))

What if we used 6.00 M HCI?
£OO0Omol HCI| = &

L — O.llo - \
O .65 H( = 7/
) mo! | 6,00 me| HC| — <

(110 r\L)




