2 ACID/BASE or NEUTRALIZATION reactions continued
- the driving force of these reactions is the formation of water molecules.

H‘\‘LMI)_\_‘( OH—L“\) — Hl()(@)] Net ionic equation
| \ !

e

Ha S0y leg) + LN OM(ay ) —>2H, OF) + A/mlsq/ ()
ions: H'{' SDO?'F /\/,7\# OH

I —

- How can this reaction be detected?
- pH detector (indicator paper, efc.)

- do the products have similar chemical properties to the reactants?

From the acid From the base

- release of heat!

... formation of water is usually accompanied by
a release of heat
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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.
My (03 Lay) —— HLO (0) «|Coq ) | Sppupmesconteore
... but how would you form carbonic acid in an exchange-type reaction?
AL+ Carbonode CO:S'L'\
(?__R
owt_fﬁ ~ Yitarhonade H (OS -

H,LS()Lthq\‘\‘Z N H(,OJ (.0\.(1) "?1 l/\lcog(q{)+ A/mlgoﬂ (-0“(/)

* & T W (0q
Lons 't H S Ob{ Nm L % Formation of carbonic acid
\ T | } drives the reaction ... BUT ...




M SOyttt LNU HLOy Lay) = Ny S04 Lug) H2HLL05 (o)
HT Sout™  Na® HC0g”

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

Ho(0q0laq) y HL0 (L) = Coq (y)

Other molecules of interest:

H 1 SO 2 " sulfurous acid - React an ACID with a SULFITE
1505 () = HLO(£) € S0q ()
H L S - hydrogen sulfide (gas) - React an ACID with a SULFIDE

IU\'LSO"L('D\@) Y NU\'LS (.0%) —) r\jﬁ\'L SOL_I (,cu,l) - H’Ls (Q)



e ¥ Transition metals DO NOT change their %
A few more exchange examples: harge in exchange reactions!

C_O»C\ (“‘1,3 -+ ’2_{\9 M03 (vo"’L) __%2 C‘(g\\i— CD\CNO}> )

(_T C/é Aﬁ N03

Formo’non of AQCl solid drives
— /‘\ this PRECIPITATION

|/\3Pou\u3+2moma@——>gﬂ O(f) + qupo (ng) e
HY PO 3-— /\/ﬁ OH -

| A\{'] ‘ /E’Formo’non of water molecules drives

this ACID-BASE reaction
N AL £l NO
kC+\ Can) ¥ NaNO3tey) MG < 37T peaction

K'C | NaT N 07" Both "products' are water-soluble IONIC COMPOUNDS -
| T [ /{\ which exist in water as FREE IONS ... exactly like the
' — reactants. Since there is no DRIVING FORCE, we say

that there is NO REACTION
H’LSOL{L“’L) t N: (0, (_uc,) —7 Hq ( O-?J (aq) + Nopy S dy CML)
H|* S%’L’ N! C?\\} szl’:’ H'LO*‘COZ
ool
r, S0y lag) + Ny (03 Lag) =7 Fa0(() #0209+ N,ny SO, (aq)
Fomation of carbonic acid (and its decomposition info water and carbon dioxide gas)
drives this reaction!




