130 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.

= | mol M
N\f) L3 | LSt g Mg = s

"mol" is tThe
abbreviation for

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

Q—L’l.glﬂ Mﬂ = Vho\ Mﬂ

Mol Mj
?_LLZIS ‘Mﬂ

=[10.3 ol My |

ZSO?\)N\\% X
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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?

[ TS mFe : :97.73F€




e WHAT ABOUT COMPOUNDS? FORMULA WEIGHT

Example: 25.0 g of WATESQ contain how many MOLES of water molecules?
(Ha0

H, 0 H:2x l.00g = L.0l6

O: 1 x\b,oo = V.00
\%. 010 // FORMULA WEIGHT of water

Formula weight = mass of one mole of
\ % .0l6 H'LO = maol H'LO either an element OR a compound!

280,450 RO 2 1.39.( 1O |

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 ammmonium carbonate do we need to weigh out to get 3.65 moles
of ammonium carbonate?

First, we need to find out the formula of ammonium carbonate!

NHLF (‘OZ:" N2y M0

L, ¥ H* Q ¥ 1.008
! |L1 C: x 2.0l
(NHq)L03 | 073 x 6o
C}’é‘ 094 :I Formula weight of
ammonium carbonate
90.094 : (NH,), (03 = mol (WHy), CO;
96.094 ] (NH,), (0

. 65mol (NH"{)l(Oz,X*

mol (WHy), (O3 :\35 | q UUHH)‘L(OBX




PERCENTAGE COMPOSITION

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

- the percentage of each element in a compound, expressed in terms of mass

Example: Find the percentage compaosition of ammonium nitrate.
N"HITJ‘- IUO‘S -

VH, MO, Nz 2% IH.0f = 26,02

H'.H x]|.008 2> 4,032

O° 2 wlboe= H8.00

O .
AN 1%.07 N <1009 = 35.0%/\j

80.05L 4 NHNOy These percentages
should sum to

100%, but you may

%H . 403294 « 0094 = G D % Y see some roundoff

.0¢ NHNO error - depending on
%0 2-3 R which decimal place

you round to!

%0 4g.0040 <100%=60.0%0

80.0SL 4 NHNO;
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So far, we have

- looked at how to determine the composition 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?
Sec | -What about SOLUTIONS, where the desired chemical is not PURE, but
5.4 | found DISSOLVED IN WATER?
ne3 - | - How do we deal with finding the moles of a desired chemical when it's in
4gg | solution?

—_—




136 MOLAR CONCENTRATION

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

moles of solute

M = MOLARITY = .
L solution

6.0 mol HCI
L

There are 6.0 moles of hydrochloric acid in each liter of this solution, so
you can write this relationship another way:

6-0""0\: HC\ - ./]_.L'

érD N\ Kl SO\UCHOV\:'

If you have 0.250 L (250 mL) of 6.0 M HCI, how many moles of HCI| do

you have?
6.0 mo) HCI =L
0.150 L % GLO mo) HO =11.§ mol HCI
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If you need 0.657 moles of hydrochloric acid, how many milliliters of 0.05565 M HCI
do you need to measure out?

-1
0.055S mel HCY =L m L= l07 7L

L. mb _ N GO0mL. o F O,0L8S M ALY
0.657 mol HCI AT T,
* 0.0558 mot RCL " 107

This is an extremely large volume
for lab-scale work. We should
use a more concentrated

HCI solution to get the

required moles of HCI!

What if we used 6.00 M HCI?
6.00mol Wl =L L= 107>

L m L 0wl FG,DomHCJ\
mol HC X =10 m- 0
0,657 mel RO X === otL

This volume is more practical for
lab work. We can measure it
with a 250 mL cylinder or we can
use a 100 mL cylinder twice.



T you're preparing a solution by dissolving a solid in water, you can easily calculate the

molarity of the solution. How?

Just find the number of moles of solid you dissolved, then divide by the volume of the
solution (expressed in liters!)

What is the molarity of a solution made by dissolving 3.50 g of NaCl in enough water to
make 250. mL of solution? N\ . m ol Nm(,)

L SDkU'i-l-U‘n

1 - Find moles of NaCl dissolved using the FORMULA WEIGHT of NaCl
2 - Divide moles of NaCl / LITERS of solution (Convert 250. mL to L)

(D) NeCln N L x21.99
Cloly 35,48

S%,HHS Mol] = mol Ne( ]

mol NeC]
2.&09J Mal) x AN = 0.059890 mo! Mull

Find formula weight of NaCl

@ ml 2 lo73L

-3
720, mL X i[j—L: O.1S0L.
m L

YY\O| NﬂC] N 0.0SQS?DH\O\ U“u,_..
L solotion  0.280L. ~

-

O, LU0 }\E J\/mC\




139
A few more examples...

¢. Use FORMULA WEIGHT when relating mass and moles ¢
You have a 250.g bofttle of silver(l) chloride (AgCl). How many moles of AQCI do you have?

C\: 1 x1070.9
E | % 2S4S
mg,sssl%g(,[—_mol (%QCI
mol Ko Cl |
(L . C/l 6 —_ P 0
20- 9 fgClx 143,35 4 AgCl ' Tmel Ay \

How many moles of NaOH are present in 155 mL of 1.50 M NaOH?
When relating moles and VOLUME, we need to use CONCENTRATION
(usually MOLARITY - M)

Y"\L:lohgl,_ | .50 mol Mo\DH?"L

07 |50 mol NudH

3
[SSmbly T

=] 0.223 mo) NoOHJ
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End of material for test 3

Summer 2010 Test 3 is
//20/2010 (1)



