® So far we have talked about...

® Synthesis Reactions:

® 2)Mg + O, —> 2MgO
® Decomposition Reactions:

A TNT Explosion
2C;HsN3O¢ (s) — 3Nj(g) + 5H,O(g) + 7CO(g) + 7C(s)

" ,.

® Combustion Reactions: .
® 2CgH g + 2507 — |6CO2) + 18H20,




More
Chemical Reactions...

Single
Displacement
Reactions

0:-00-00:




Iwo types

Reactions in which a metal displaces another metal:
+

A+ BX
®: ©O-

Reactions in which a non-metal displaces another non-metal:

® Think: Brangelina!
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Example | - Displacing a Metal

® A piece of copper is placed in silver nitrate solution.

A solution of copper (ll) nitrate is formed, as well as
solid silver.

® Cu(s) +2 NO3nq > Cu(NO3)2aq) + 2

Reactions in which a metal displaces another metal:

A + BX — AX + B
@ ©-00 -
So copper can displace silver...
but can silver displace copper?
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Can silver displace copper?

e NO!
o Ag + Cu(NO:3)2 > NO REACTION

® Silver is less reactive than copper and cannot
displace copper

® How do we know this!?
® The Activity Series!

® Turn to p.164 in your text




Activity Series

® A relative ranking of how reactive metals are

Displaces Hydrogen ... Reactivity

lithium most reactive

potassium

barium

calcium

sodium from cold water

magnesium

aluminum

Zinc

chromium

0. 164 |

cadmium

cobalt

nickel

tin

lead from acids

hydrogen
copper

mercury

silver

platinum

gold least reactive
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Example 2
Will these occur?

Fe(s) + CrSO,(aq) —
® NO! Iron is below chromium in the activity series

Pb(s) + Sn(ClO;)4(aq) —

® NO! Lead is below tin in the activity series

Na(s) + CrSO4(aq) — NaSO4pnq) + Cr(s)
® YES!!! Sodium is ABOVE chromium
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Aluminum can undergo a reaction
wlith aqueous copper(ll) chloride.

Explain!

® Write an equation
and use the activity
series to explain this
statement.
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Example 3 -
Displacing hydrogen from an acid

® When zinc metal is placed in
hydrochloric acid, bubbles of
hydrogen gas are formed, along
\ with zinc chloride solution.

P & ,.® Zn + 2HClug~Hag *+ ZnChqg

® |n this case, zinc is replacing
hydrogen.

HCl(@q) ~

® Zinc is above hydrogen in the

2N(S) . ZnCl>(aq)
activity series
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Example 4 - Displacing
hydrogen from water

® Hydrogen can also be displaced from water, but it is
much harder.

® Only the most reactive metals can displace hydrogen
from water

® |e) A piece of solid sodium is placed in water. The
resulting solution is sodium hydroxide with hydrogen gas
being produced . 3

® 2Na+ 2H,O— 2NaOH + H»
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Non-Metal Displacement

Reactions in which a non-metal displaces another non-metal:
AX + Y = AY + X
® -0- 60
® Non-metals have their own activity series,
just like metals

® The higher the non-metal is on the periodic
table, the more reactive it is

Halogen Reactivity

fluorine most reactive
P° I 68 chlorine

bromine

iodine least reactive
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Will these occur?

chlorine 4+ sodium bromide

Cly(g) - 2NaBr(aq)

YES! Chlorine is more reactive than bromine and can
displace it

Brag) + Nalag —>  NaBrag) + I

YES! Bromine is more reactive than lodine and can
displace it

l2s) + NaFaq — NR
NO! lodine is less reactive than fluorine and can’t
displace it
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Try it!

p. 169 #1-10

Als) + Ca(NO3), — NR

Chg + 2Klag —— 2KCleg + I

Feis) + SNSO4aq) — FeSOu4aq) + Sngs)

Mgis) + HClaqg —— MgClaaq) + Hag




