13 SINGLE REPLACEMENT REACTIONS
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A+ RC—> NC +B

One element, usually a metal, replaces another element in

a compound. This forms a new compound and leaves behind
a new free element!

example:(_ , (§) * ) }3\3 1\103 L‘”l/) — (u (‘V03>1(0~ﬂ + 2 er (<)

R +1 +2 O

Silver gains electrons, goes
from +1 charge to O charge!

Copper loses electrons, goes
from O charge to +2 charge!

... but just because you combine an element and a compound doesn't mean that a reaction will
occur. Some combinations react, some don't!

- Whether a reaction occurs depends on how easily the replacing and replaced elements lose
electrons. An atom that loses electrons more easily will end up in IONIC form (in other words,
in the compound). An atom that loses electrons less easily will end up as a free element.

- We say that an atom that loses elecrons more easily that another is MORE ACTIVE than the
other element. But how would you get information about ACTIVITY?

A single replacement reaction is an example of a reaction where ELECTRON TRANSFER

is a driving force. Electron transfer reactions are generally called OXIDATION-REDUCTION
reactions.



e ACTIVITY SERIES

- comes from experiental data. It's a list of elements in order of their ACTIVITY - more active

| T higher in th ies! T
elements are higher In the series / Very active metals will replace
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+
Sodium N
Magnesium Mg ™™

P\o ) «Z-H (,\K,o\c() — P\OUL(S\ Ay H’L(ﬁ auminum AV

. N+
\/\ Since LEAD .is more active lThon hydrogen, Zinc :é;\.,_*

we expect it to replace H in HCI. Iron
lead PB*

Hydrogen HT

(WO ) La ) +2h (<\ % Zh(NO 37'2.(%) + pb {S) Copper  Cut*

Since ZINC is more active than LEAD, the siver Mgt
reaction will proceed. Zn will replace cod Ruwr®

Pb in the compound!

Ackivity

(6« M50y (aq)"? NO REACTioas

U Since SILVER is NOT more active than HYDROGEN, no
reaction will occur.

Y\(\3 (¢) © tn SOul(.M,) —2 Mﬂ SO[/I’CQ&J + 2/\“)

S

Since MAGNESIUM is more active than ZINC, a reaction occurs!



1% CHEMICAL CALCULATIONS - RELATING MASS AND ATOMS

 Na L0, + 20N —5 MO« Cog + L NwC)

i

Chemical equohons are written
and balanced in terms of
ATOMS and MOLECULES

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

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

/I\ I\
~ Naq (10} $olid l_ Hel solufion

... SO how do we relate atoms and molecules with things we routinely measure in lab - like
grams and milliliters?



THE MOLE CONCEPT

29
_ A "'mole" of atoms is 6.022% L0 okoms

N

Why so big? Because atoms are so small

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

e~

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

g-o
I

carbon-12
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- 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): Atomic mass 12.01 é}lﬁu ———7\]2,01 9 \

|

the mass of ONE MOLE of
naturally-occurring carbon atoms

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

- S0, using the MOLE, we can directly relate a mass and a certain number of atoms!
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- 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.

— moO rV\
My = 2431 1431 g Mg = mel My

"mol" is the
abbreviation for

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

24.31 45 My 3 mol Mg

msl M
’ j - /V\(,lm
QSO"WX?—”‘W Lo j!

Note: Atomic weights are measured numbers, so they DO have
significant figures.
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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?

Fo - §S. %G

SS,%SS fe = mol Fe

. 5585,k |
[.7S msl~fe x m&éae _97.73F€




o WHAT ABOUT COMPOUNDS? FORMULA WEIGHT

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

H(LO H 2L X l.oog = L.0lb

O*'1.x\b,0o = 600
\ £6 O] (0 // FORMULA WEIGHT of water

Formula weight = mass of one mole of
1.0l g HZO = mel Hy O either an element OR a compound!

26.0, My x 2N [T 37 ) HaD

V&ow;}ZO

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

First, we need the chemical formula of ammonium carbonate:

NH*’COQ‘

! (OS

Now that we have the formula, find the formula weight:

N 2w 1Y 0)
H: &y l.0o0g
Cooly 1ol
O 3 v 16,00

%.O“/"fs (Ml ), (0y < mnol [MHy), (04

Convert moles to mass:

?)-bs MU}WCU iilim;q] 1103 - zg]ﬂ (NHH)-L[OE




