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A few more double replocemenT / exchange examples: See page 172 for a solubility chart /

Co»(.,\q_,(,ucb} + ) {\9 ’\)03 L“%) — (e Lpoﬁﬂ'z_[“@%zArﬁCl sy

Cor” CV™ Aﬂ W0, PRECIPITATION of_/
l /t | /Y AQCl drives this
| — reaction!
|’\ PO {uﬂ + BMO\OH(QQ)___? 3H1®(Q)Ji" N&gﬂ)r,f(‘*‘[,) —
H+ POH N“ u N Formo’non of liquid WATER drives this neutralizatfion
I reaction!

Detect this reaction by release of HEAT!

N_ T ) NO
K C\ k“‘v) Al No»’UOSkacl> / !\)(A\-’\Lﬁ@‘%%mﬁ REACTION
MJC au Na NO REACTION occurs. There's no DRIVING FORCE for

\ A /‘“ reaction, since our potential products are soluble
ionic compounds - which exist in solution as free ions. That's
also how these ions existed before mixing!

\’\250%(_0‘1) T Na+l'\(.®3(aq)"7 H2C03 (aq] 1 )UO"LSO“l (g )
= 2~ -

50y lag) + LN MOy Cag) =721 0 (1) +20029)+ Mag SOy () /

X TRANSITION METALS do not change their charge in exchange reactions!
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Fe (Noy)y Co) € 3Na0H (en) D3NalOe+ Fo(0H) () 7

P woy Mgt ooHT /

‘ T | /]\ PRECIPITATION of insoluble iron(lll) hydroxide

- drives this reaction!

LR () + P\oz(mbj),_cm,) SLHNOq (ag) + PHLL, () /
HY (17 Pb MO , /

L 'E ‘ PRECIPITATION of insoluble lead(ll) chloride
' drives this reaction!

Reactions involving acids or bases reacting with other compounds MAY be
PRECIPITATION reactions, too!
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7
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

N\ Sodium No¥
Sodium hydrogen in acids AND in

: 1+
A sample Magnesium W f) | water!
activity series N A\% X
Zinc T ./\H' Metals more active than hydrogen
~ 214 will replace hydrogen in acids!
+ lron F e
S £
2 lead Pyp*
N |
2 Hydrogen H o
1+
Copper (. These metals are
i ids!
Silver A 91— unreactive to most acids!

.\.
Gold Rw’ il



127 PREDICTING SINGLE REPLACEMENT REACTIONS /TN sodium  Na™

1+
Magnesium W g

Lead is more active than hydrogen, so it Zinc & ntT
will replace hydrogen in HCI. P ron Te ¥
‘:g_ lead P%*"
L> 2 Hydrogen HY
Py (w0;)  Lag) £ 80 () 5 2n (M0]), ()5 b ) Coppor €t
Zinc is more active than lead, so siver Mgt
it will replace lead in lead(ll) nitrate! Cold Kud’

g (6d+ Ha 50y (eg) = NO RECACTIIN

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

Mg () + 2 SOy Lug) = Mg SOy (ag)+ 2n(s)

Magnesium is more active than zinc, so it will
replace zinc in zinc(l) nitrate.



