123 * Reminder: Transition metals do not change charge during an exchange reaction!

FQ(ND})’SLWJ 3/\/»10146%3’3 FQ(OH) ) + 3NalOy (o) 7

N O?; r\/& O H
\ T \ T Formation of insoluble iron(lll) hydroxide
| drives this reaction.

TR () + Py ND) (og) 5 Ph > +2HNOZ (ag) /

HY CI™ Ph MOy 4
Formation of insoluble lead(ll) chloride

|t )
V . drives this reaction.

Reactions involving acids or bases with other compounds can be precipitations ; so
check the phase of the products.



124 SINGLE REPLACEMENT REACTIONS

A
A+ RC—>AC =8B

One element, usually a metal, replaces another element in

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

example:( , (§) ) 13\3 1\103 LM{/> — (u (‘V()s)z(“ﬁ t 2 ﬂ;j (<)

O +| +2 O

Silver gains electrons, goes

Copper loses electrons, goes
from +1 charge to 0 charge!

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 fransfer reactions are generally called OXIDATION-REDUCTION
reactions.
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ACTIVITY SERIES

- comes from experiental data. It's a list of elements in order of their ACTIVITY - more active
elements are higher in the series! —

VAN sodium N ¥ Very active metals will replace
1t hydrogen in acids AND in
A sample Magnesium a 4 | water!
activity series AlUMminum A\3 +
Zinc ¢ nH' Metals more active than hydrogen
~ 24 will replace hydrogen in acids!
+ ron Fe
TS &
2 lead Pyp*
N |
2 Hydrogen HT -
1t
Copper (w These metals are
Silver A 51— unreactive to most acids!
_\.
Gold Ruw’

—



126 PREDICTING SINGLE REPLACEMENT REACTIONS /TN

s
Sodium N en

Magnesium g™~

P b () *Z H(,\&o\c() — Pbcllﬁs) + H1(33 Auminam AV
. RS
Lead is MORE ACTIVE than hydrogen, so we would Znc % "
expect lead to replace hydrogen in this reaction. . ron Te
lead PB*"

Ackivity

Hydrogen HT

Ply (w0y) 5 Lag) + & () 5 2 (w07 ), tegy s PhE6) e

/\_/ Zinc is MORE ACTIVE than lead, so we siver Mgt
expect zinc to replace lead. Ao?®

Gold

Ay (6)+ . S0y (ag ) — NOREACTON

Silver is LESS ACTIVE than hydrogen, so it will NOT replace
hydrogen ions in sulfuric acid.

YV\S) () € tn SO%L%) — N\,SSO;,I (m?/) + En (€)

Magnesium is MORE ACTIVE than zinc, so we expect that it will
replace zinc in zinc(ll) sulfate.



2 CHEMICAL CALCULATIONS - RELATING MASS AND ATOMS

N (04 +2HO —5 _F O+ 0y + 2 Nw()

i

Chemical equo’rlons 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 [ab!

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

/I\ N
~ |\/o\q_ LOB su\llA I—- Hl Solul“l'dr\

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

2,9
_A'mole" of atomsis 6.022% 0 «kums

N

Why so big? Because atoms are so small!

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

e~

> O

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

ag-o

carbon-12



129 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): Atomic mass 12.01 é}zﬁu ———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

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



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.

= 1 mo) M
M, = 2431 LU 3L g My = 02 TS

"mol" is tThe
abbreviation for

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

v_q.ﬂ)ljmg = yno) mg

Y‘l - 101—3 W\-o| )W
Zgo.ﬁf 9X2q.q)ljrylg ﬁ




