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ACIDS

- compounds that release hydrogen ion (I—T"L when dissolved in water,

Properties of acids:

- Corrosive: React with most metals to give off hydrogen gas
- Cause chemical burns on contact

- Taste sour (like citrus - citric acid!)

- Changes litmus indicator to RED

BASES

- Substances that release hydroxide ion (OH ™) when dissolved in water

Properties of bases:

- Caustic: Attack and dissolve organic matter (think lye, which is NaOH)

- Cause skin/eye damage on con

- Taste bitter
- changes litmus indicator 1o BLUE

N\

Due to the dissolving action of base
on your skin, bases will feel
‘slippery”. The base ITSELF is not
particularly slippery, but what's left
of your skin IS!




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

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

From the acid From the base

HLSOHLNV) -‘r’)_/\/aOH(a%) —%’)—\/\ZQ (pj‘\" NO"Z SOL{ (a({))
ions: H+ S0 L NOL+ OH™

L ]

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

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

- 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 -

HISO%LM‘\‘\‘Z N H(,OJ (.0\.(1) "?1 l/\lcog(”(i)’t_' A/Mr)_goﬂ C“(f/)

* & 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)



. ¥ Transition metals DO NOT change their
A few more exchange examples: charge in exchange reactions!

C-O»C\ (Mﬂ -+ 1[\9 f\}Oa (v"“L) 3 ZAQEC\CQ T (r».(NOE\) 6“[)
Cat ey Ay M e
’o\ N \ ﬂ /\Q Formation of solid AgCI drives this
PRECIPITATION
AP0y Leg) * ZNuOHkaO—% 3H,0 () + Nuy P04 (ag)
HY Po tOH”
\ L’] | [\ FNOErLrJT']l'g,E\(EE ,A(\)Tf| (\g/lc\JlTer molecules drives this
k(;\ \m\,) + NQUOS kc.cl) - /\/QC ‘I(M‘)—'r }(’L’Qzénjsf NO REACTION
}{ N A Both possible "products’ are soluble ionic compounds -
C \ A O meaning that they exist in water as free ions, just as they
\ | F did before being mixed. Therefore, NO REACTION
' happened!

\/\250%(_0‘,1)-\- Na (.03(0\11)'—_7 H CO (&q}k’ N(A'Lga (“Q)

H+ .SOL,[?__‘ A/Oi
l 0 | J\ H’L(‘OS — H 0 €C0,

N\ v




" 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 to be produced somehow - through a chemistry that involves the transfer of electrons.

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

LR () +3Be, (1) — L ALK (s)
/N /N

Elemental,
- metallic .
. —— Aluminum
aluminum. cation
Uncharged!
AN A A
— Y4 -
A \ —> A\ ~+ ?; e oxidation: loss
\_C/ of electrons
These are called electron

"nalf-reactions”

Beaile” = 2B |l oene
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- oxidation and reduction always occur together. In other words, we can't just make free electrons
using oxidation without giving them somewnhere to go.
- Many of the types of reactions that we learned about in previous courses are redox reactions!

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

- SINGLE REPLACEMENT (always redox)

C\ALQ) L Rﬁgtaq) —) Cw(,'\)f)})l(ac,) + 1A3($)

\—"

L+ -
Cw — C +Le oxidation

) A;*l e —J ?-Av \¢) reduction

Y\—e'\' Lo (=D (_\/\,(Qw X L AS*(’(‘Aq\ — (_MrL+(0~ﬁ) + 1A3 (¢)
- COMBUSTION

LMgls) + Ovly) —> LimgOLs)
7 lY\(JLQ) - LV”\{;H + YHe " oxidation

O cyj +He™ — A O " reduction



