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GAS FORMATION / OTHER MOLECULES

- There are a few other molecules that can be made with exchange-type chemistry.
- Most of these molecules are unstable and can break apart to form gases.

- Formation of a weak acid:
- The formation of ANY weak acid in an exchange-type reaction can be a driving force.

- Some weak acids are unstable and can break apart info gas molecules.
H, (03 LM,) S H L0 () +\COfL ( 9) i?jfgl;?bles can leave
... but how would you form carbonic acid in an exchange-type reaction?
Ak + Carbonate CO:S'L“
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ow\_a* + Yicterhonde H (OS B
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* S0, T (0
Lons H S Ob{ Nm L % Formation of carbonic acid
\ T | } drives the reaction ... BUT ...
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M SOyttt LNUHLOy Lay) = Ny S04 (ug) H2HLL05 (o)
HT So b= Na' HC0g”

... but when we mix sulfuric acid and sodium bicarbonate, we observe BUBBLES. We need
to write an equation that agrees with our observations. We know that carbonic acid decomposes,
SO we go ahead and put that into our equation.

H(0q0laq) y HL0 (L) « Coq (y)

Other molecules of interest:

Hq S0 5 - sulfurousacid - React an ACID with a SULFITE
42505 (wy) = HLO(8) €S0y (g)
H, C ~ hydrogen sulfide (gas) - React an ACID with a SULFIDE

H'LSO"L('D\@) Y NM'LS C&q) —) r\jﬁ\'L SOL_I (,cwl) - H’Ls (Q)
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A few more exchange examples: o charge in exchange reactions!
o e T TR N0, () — L AL+ oo ), Cag) 7
C %H C |~ A_j+ NO 3- _,/,_.This reaction is driven by formation
\ ™N | /]\ of SOLID AgCI. (Precipitation)

|’\390u\ ('uﬂ + 2NQOHKQ&)__%3H10(Q)+ /\/6\3 IDOH (o\ct) L

—

H Pog~ M. oH J |
\‘1 | This reaction is driven by the formation
\ { j\ of WATER MOLECULES (neuftralization)
KC\ Cag) + NaNOjleg) = *N-aé\-k?\—)éﬁd@—h—)NO REACTION
-+ — + — Sodium chloride and potassium nigro’rg are both soluble
C \ /\/4 N 03 ionic compounds. So, there are none of our three possible
{h | T driving forces here, and NO REACTION,

\’\.LSOthull) t No\ 2_(.03 (uc,)"—? /VG"LSOL/(“@ t l—’LCog(W(j
Mt Sof N (o
| RN

\ {/

\’\,LSOLt(,mL) T }\/a 'LLOBL(’W)_—? /VG"LSOL/(%OT H/LO(Q) Al (Og_(gj \/

This reaction is driven by formation of carbonic acid and its decompaosition into
water and carbon dioxide gas.

Hitoy = H, 0 405




' OXIDATION / REDUCTION CHEMISTRY

- Exchange reactions involve ions pairing up, but the ions themseves are not formed in exchange
reactions. Exchanges start with pre-existing ions.

... but the ions have 1o be produced somehow - through a chemistry that involves the fransfer of electrons.

- oxidation / reduction chemistry (‘redox" chemistry) involves transfer of electrons and can make ions.

LR () +3Be, (1) — L ALK (5)
/N /N

Elemental,
- metallic |
aluminum. -——AMmmum
Uncharged! cafion
AL AARLE
+ _
A \ ] A\rg Y g e oxidation: loss
\—\:/ of electrons
These are called clectron

"half-reactions”

~ - duction: gain of
Beaile” — 1B | spteroone
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- oxidatfion and reduction always occur tfogether. In other words, we can't just make free electrons
using oxidation without giving them somewhere to go.

- Many of the types of reactions that we learned about in previous courses are redox reactions!

- COMBINATIONS (often but not always redox)
- DECOMPOSITIONS (often redox)

- SINGLE REPLACEMENT (always redox)

C\ALQ) ¥l p\g'{)‘?}taq) —) C\«(,'U()))l(ac,) + 1A3($)

\—"

L+ ~
Cuw = Cu™ +1Le  oxidation

) A;*l e —J ?_Av \¢) reduction

Y\—e'\' Lo C =D (_\/\,(Qw X (LAS*('OWD — (_M(L+(“ﬁ)+ 1A3 (¢)
- COMBUSTION

2Mgls) + Ovly) —> LimgOLs)
gl lY\(JLQ) —) LV”\{J’H “+ H e~ oxidation

O Cy) eHom — L O "~ reduction



