
Acids and Bases

Acids:Acids:Acids:Acids:    vinegar,vinegar,vinegar,vinegar,    lemons,lemons,lemons,lemons,    gastricgastricgastricgastric    juicejuicejuicejuice

Bases:Bases:Bases:Bases:    ammonia,ammonia,ammonia,ammonia,    bakingbakingbakingbaking    soda,soda,soda,soda,    dranodranodranodrano

Salts:Salts:Salts:Salts:    tabletabletabletable salt



Acids 

PropertiesPropertiesPropertiesProperties

Acids:Acids:Acids:Acids:    1.1.1.1.  sour  sour  sour  sour
             2.  change color of dyes             2.  change color of dyes             2.  change color of dyes             2.  change color of dyes
             3.  dissolve metals to form hydrogen             3.  dissolve metals to form hydrogen             3.  dissolve metals to form hydrogen             3.  dissolve metals to form hydrogen
             4.  react with carbonates to form CO             4.  react with carbonates to form CO             4.  react with carbonates to form CO             4.  react with carbonates to form CO2222

                 5.5.5.5.  neutralizeneutralizeneutralizeneutralize    basesbasesbasesbases

waterwaterwaterwater    solublesolublesolublesoluble acidsacidsacidsacids    formformformform    hydrogenhydrogenhydrogenhydrogen    ionsionsionsions



Bases

PropertiesPropertiesPropertiesProperties
Bases:Bases:Bases:Bases:    1.1.1.1.  bitter  bitter  bitter  bitter
              2.  change color of dyes              2.  change color of dyes              2.  change color of dyes              2.  change color of dyes
              3.  soapy feel              3.  soapy feel              3.  soapy feel              3.  soapy feel
              4.                4.                4.                4.  neutralizeneutralizeneutralizeneutralize    acidsacidsacidsacids

InInInIn    water,water,water,water,    solublesolublesolublesoluble basesbasesbasesbases    cancancancan    formformformform
OOOOHHHH----    orororor    COCOCOCO3333

2222----    orororor    OOOO2222----    ionsionsionsions
TheseTheseTheseThese    ionsionsionsions    reactreactreactreact    withwithwithwith HHHH++++ ions

NNNNHHHH3333    anotheranotheranotheranother    commoncommoncommoncommon    basebasebasebase



Acids/Base Theories

AllAllAllAll    acidsacidsacidsacids    
containcontaincontaincontain
hydrogenhydrogenhydrogenhydrogen

SirSirSirSir    HumphryHumphryHumphryHumphry    DavyDavyDavyDavy    (1811)(1811)(1811)(1811)

HCl  HCl  HCl  HCl  
HHHH2222SSSSOOOO4444

HHHHNONONONO3333



Safety Lamp



Acids/Base Theories

Acid:Acid:Acid:Acid:    
anyanyanyany    substancesubstancesubstancesubstance
thatthatthatthat    producesproducesproducesproduces
hydrogenhydrogenhydrogenhydrogen    ionsionsionsions
inininin    waterwaterwaterwater

SavanteSavanteSavanteSavante    ArrheniusArrheniusArrheniusArrhenius    (1884)(1884)(1884)(1884)

Base:Base:Base:Base:    
anyanyanyany    substancesubstancesubstancesubstance
thatthatthatthat    producesproducesproducesproduces
hydroxidehydroxidehydroxidehydroxide    ionsionsionsions
inininin    waterwaterwaterwater



Acids/Base Theories

Acid:Acid:Acid:Acid:    
anyanyanyany    substancesubstancesubstancesubstance
thatthatthatthat    producesproducesproducesproduces
hydrogenhydrogenhydrogenhydrogen    ionsionsionsions
inininin    waterwaterwaterwater

SavanteSavanteSavanteSavante    ArrheniusArrheniusArrheniusArrhenius    (1884)(1884)(1884)(1884)

Base:Base:Base:Base:    
anyanyanyany    substancesubstancesubstancesubstance
thatthatthatthat    producesproducesproducesproduces
hydroxidehydroxidehydroxidehydroxide    ionsionsionsions
inininin    waterwaterwaterwater

HClHClHClHCl    (aq)(aq)(aq)(aq)        
                    6666      H  H  H  H++++   +  Cl   +  Cl   +  Cl   +  Cl----        

NaOHNaOHNaOHNaOH    (aq)(aq)(aq)(aq)        
                    6666  Na  Na  Na  Na++++   + OH   + OH   + OH   + OH----    

DefinitionDefinitionDefinitionDefinition    limitedlimitedlimitedlimited    totototo    aqueousaqueousaqueousaqueous    solutionssolutionssolutionssolutions



Acids/Base Theories

       Acid:       Acid:       Acid:       Acid:    
protonprotonprotonproton    donordonordonordonor

BronstedBronstedBronstedBronsted    -Lowry-Lowry-Lowry-Lowry    DefinitionDefinitionDefinitionDefinition    (1923)(1923)(1923)(1923)

          Base:           Base:           Base:           Base: 
protonprotonprotonproton    acceptoracceptoracceptoracceptor

ExplainsExplainsExplainsExplains    whywhywhywhy    ammoniaammoniaammoniaammonia    isisisis    aaaa    basebasebasebase



NHNHNHNH3333       +   H   +   H   +   H   +   H2222O  O  O  O  6666     NH NH NH NH4444
++++    +     OH    +     OH    +     OH    +     OH----    

BronstedBronstedBronstedBronsted    -Lowry-Lowry-Lowry-Lowry    DefinitionDefinitionDefinitionDefinition    (1923)(1923)(1923)(1923)

Acids/Base Theories

       Acid:       Acid:       Acid:       Acid:    
protonprotonprotonproton    donordonordonordonor

          Base:           Base:           Base:           Base: 
protonprotonprotonproton    acceptoracceptoracceptoracceptor



IonizeIonizeIonizeIonize    completelycompletelycompletelycompletely

Strong Acids/Bases 

HCl     HCl     HCl     HCl     6666    H    H    H    H++++   +  Cl   +  Cl   +  Cl   +  Cl----        



Strong Acids/Bases 

IonizeIonizeIonizeIonize    completelycompletelycompletelycompletely

NaOHNaOHNaOHNaOH    (aq)(aq)(aq)(aq)        6666        
      Na      Na      Na      Na++++    (aq)(aq)(aq)(aq)    +    OH    +    OH    +    OH    +    OH----    (aq)(aq)(aq)(aq)



IncompleteIncompleteIncompleteIncomplete    ionizationionizationionizationionization

Weak Acids/Bases 

HCHCHCHC2222HHHH3333OOOO2222            ºººº     H H H H
++++  +  C  +  C  +  C  +  C2222HHHH3333OOOO2222

----

NHNHNHNH3333       +   H   +   H   +   H   +   H2222O  O  O  O  ºººº  NH  NH  NH  NH4444
++++    +     OH    +     OH    +     OH    +     OH----

Note:Note:Note:Note:    waterwaterwaterwater    actsactsactsacts    asasasas    anananan    acidacidacidacid

WaterWaterWaterWater    cancancancan    alsoalsoalsoalso    actactactact    asasasas    aaaa    basebasebasebase



Autoionization of water

WaterWaterWaterWater    is is is is amphiproticamphiproticamphiproticamphiprotic

CanCanCanCan    actactactact    eithereithereithereither    asasasas    acidacidacidacid    or baseor baseor baseor base



IncompleteIncompleteIncompleteIncomplete    ionizationionizationionizationionization

Weak Acids/Bases 

HCHCHCHC2222HHHH3333OOOO2222            ºººº     H H H H
++++  +  C  +  C  +  C  +  C2222HHHH3333OOOO2222

----

HCHCHCHC2222HHHH3333OOOO2222    +   H+   H+   H+   H2222OOOO        ºººº     H H H H3333OOOO
++++  +  C  +  C  +  C  +  C2222HHHH3333OOOO2222

----

HHHH3333OOOO
++++    calledcalledcalledcalled    hydroniumhydroniumhydroniumhydronium    ionionionion

HHHH2222OOOO      +   H  +   H  +   H  +   H++++                6666    H    H    H    H3333OOOO
++++



AcidsAcidsAcidsAcids    andandandand    basesbasesbasesbases    thatthatthatthat    areareareare    
relatedrelatedrelatedrelated    bybybyby    losslosslossloss    orororor    gain of Hgain of Hgain of Hgain of H++++

Conjugate Acids/Bases 



Common Acids/Bases 

AcidsAcidsAcidsAcids                 Bases                 Bases                 Bases                 Bases
citruscitruscitruscitrus    fruitsfruitsfruitsfruits         baking soda         baking soda         baking soda         baking soda
aspirinaspirinaspirinaspirin                  detergents                  detergents                  detergents                  detergents
CocaCocaCocaCoca    ColaColaColaCola            ammonia cleaners            ammonia cleaners            ammonia cleaners            ammonia cleaners
vinegarvinegarvinegarvinegar                 Tums & Rolaids                 Tums & Rolaids                 Tums & Rolaids                 Tums & Rolaids
vitaminvitaminvitaminvitamin                  soap                  soap                  soap                  soap



Common Acids/Bases 

AcidsAcidsAcidsAcids                  Formula    Molarity                   Formula    Molarity                   Formula    Molarity                   Formula    Molarity 
nitricnitricnitricnitric                         HNO                         HNO                         HNO                         HNO3333               16               16               16               16
hydrochlorichydrochlorichydrochlorichydrochloric            HCl                 12             HCl                 12             HCl                 12             HCl                 12 
sulfuricsulfuricsulfuricsulfuric                     H                     H                     H                     H2222SSSSOOOO4444             18             18             18             18
aceticaceticaceticacetic                     HC                     HC                     HC                     HC2222HHHH3333OOOO2222           18            18            18            18 

BasesBasesBasesBases                  Formula    Molarity                   Formula    Molarity                   Formula    Molarity                   Formula    Molarity 
ammoniaammoniaammoniaammonia                     NH                     NH                     NH                     NH3333               18               18               18               18
sodiumsodiumsodiumsodium    hydroxidehydroxidehydroxidehydroxide     NaOH        solid     NaOH        solid     NaOH        solid     NaOH        solid



Common Acids

HHHHClClClCl cleans metals, brick, cement

HHHH2222SSSSOOOO4444    car batteries, fertilizers,
industrial chemicals,
nitroglycerin

HHHHNNNNOOOO3333    fertilizers, dyes, plastics,
explosives

All are corrosive



H2SO4 

AssassinationAssassinationAssassinationAssassination    ofofofof    PresidentPresidentPresidentPresident    McKinleyMcKinleyMcKinleyMcKinley



Common Bases

NaOHNaOHNaOHNaOH drain cleaner,
soap manufacture

CaCaCaCa(OH)(OH)(OH)(OH)2222 lime, mortar, plaster, cement

NNNNHHHH3333    cleaner

MMMMgggg(OH)(OH)(OH)(OH)2222    milk of magnesia

Drugs:Drugs:Drugs:Drugs:    cocaine,cocaine,cocaine,cocaine,    morphine,morphine,morphine,morphine,    nicotinenicotinenicotinenicotine    



Autoionization of water

WaterWaterWaterWater    is is is is amphiproticamphiproticamphiproticamphiprotic

HHHH2222OOOO    +  H+  H+  H+  H2222OOOO            ºººº     H H H H3333OOOO
++++  +    +    +    +  OOOOHHHH----

KKKKwwww    = [H= [H= [H= [H3333OOOO
++++]]]][[[[OHOHOHOH----]

                        = 1.0 x 10= 1.0 x 10= 1.0 x 10= 1.0 x 10-14-14-14-14   at 25EEEEC

[[[[HHHH2222O]O]O]O]    isisisis    constant,constant,constant,constant,    includedincludedincludedincluded    inininin    KKKKwwww



Autoionization of water

HHHH++++    and OHand OHand OHand OH---- alwaysalwaysalwaysalways    presentpresentpresentpresent
inininin    aqueousaqueousaqueousaqueous    solutionssolutionssolutionssolutions

OnlyOnlyOnlyOnly    forforforfor    aaaa    neutralneutralneutralneutral    solutionsolutionsolutionsolution    areareareare
theirtheirtheirtheir    concentrationsconcentrationsconcentrationsconcentrations    equalequalequalequal



             pH scale

NeutralNeutralNeutralNeutral                [[[[HHHH++++]  = 10= 10= 10= 10----7777    MMMM       =  [OH   =  [OH   =  [OH   =  [OH----]

AcidicAcidicAcidicAcidic                     [H [H [H [H++++]     >  10>  10>  10>  10----7777    MMMM      >  [OH  >  [OH  >  [OH  >  [OH----]

BasicBasicBasicBasic                      [H  [H  [H  [H++++]     <  10<  10<  10<  10----7777    MMMM      <  [OH  <  [OH  <  [OH  <  [OH----]



             pH scale

ScaleScaleScaleScale    totototo    measuremeasuremeasuremeasure    acidacidacidacid    andandandand
basebasebasebase    concentrationsconcentrationsconcentrationsconcentrations    overoveroverover
largelargelargelarge    concentrationconcentrationconcentrationconcentration    rangerangerangerange



pH Scale

pH =pH =pH =pH =    ----    log [Hlog [Hlog [Hlog [H++++]]]]

Logarithmic scale

[H+] = no.  moles H+ per liter
          of solution molarity

pOHpOHpOHpOH    ====    ----    loglogloglog    [OH[OH[OH[OH----]]]]

pHpHpHpH  +  pOH =  +  pOH =  +  pOH =  +  pOH = 14 14 14 14



             pH scale

scale:scale:scale:scale:  0 - 14  0 - 14  0 - 14  0 - 14

Stronger acid           Stronger base



pH Scale

MeasuresMeasuresMeasuresMeasures
acidityacidityacidityacidity

scale:scale:scale:scale:
0000    ----    14141414

acidacidacidacid basebasebasebase



pH  calculations

FindFindFindFind    pHpHpHpH    ofofofof    0.015 M HCl0.015 M HCl0.015 M HCl0.015 M HCl

HCl           HCl           HCl           HCl           6666       H   H   H   H++++             +          Cl             +          Cl             +          Cl             +          Cl----        

0.0150.0150.0150.015    MMMM    HCI HCI HCI HCI 66660.0150.0150.0150.015    M HM HM HM H++++   +   0.015 M Cl   +   0.015 M Cl   +   0.015 M Cl   +   0.015 M Cl----

pHpHpHpH    ====    ----    log[Hlog[Hlog[Hlog[H++++]]]]    = - log [0.015]     = 1.8    = - log [0.015]     = 1.8    = - log [0.015]     = 1.8    = - log [0.015]     = 1.8



pH  calculations

Find pH of 0.30 M Ca(OH)2

Ca(OH)Ca(OH)Ca(OH)Ca(OH)2222                            6666       Ca   Ca   Ca   Ca2222++++       +       2 OH       +       2 OH       +       2 OH       +       2 OH----

0.3 M            0.3 M            0.3 M            0.3 M            6666                       2 x 0.3 M                       2 x 0.3 M                       2 x 0.3 M                       2 x 0.3 M
                                           =  0.6 M OH                                           =  0.6 M OH                                           =  0.6 M OH                                           =  0.6 M OH----

[[[[HHHH++++][OH][OH][OH][OH----]]]]    ====    10101010-14-14-14-14        
[[[[HHHH++++]]]]    ====    10101010-14-14-14-14    ÷÷÷÷    [OH[OH[OH[OH----    ] ] ] ]    =  10   =  10   =  10   =  10-14-14-14-14    ÷÷÷÷    0.60.60.60.6
                                       = 1.7 x 10                                       = 1.7 x 10                                       = 1.7 x 10                                       = 1.7 x 10-14-14-14-14    MMMM

pHpHpHpH  =   -log (1.7 x 10  =   -log (1.7 x 10  =   -log (1.7 x 10  =   -log (1.7 x 10-14-14-14-14))))   =   13.8   =   13.8   =   13.8   =   13.8



pH  calculations

Find [H++++] for HCI solution
having pH = 9.0

9.09.09.09.0    ====    - log [H- log [H- log [H- log [H++++]]]]                   find antilog                   find antilog                   find antilog                   find antilog

[[[[HHHH++++]]]]            ====    1.01.01.01.0    x 10x 10x 10x 10-9-9-9-9        MMMM

IfIfIfIf    [OH[OH[OH[OH----]]]]    neededneededneededneeded    useuseuseuse    [H    [H    [H    [H++++][OH][OH][OH][OH----]]]]    ====    10101010-14-14-14-14    



K
H O A

HA
a

=

+ −

[ ][ ]

[ ]

3

Acid dissociation constant, Ka

Ionization of weak acids is equilibrium

WeakWeakWeakWeak    acidacidacidacid    strengthstrengthstrengthstrength    relatedrelatedrelatedrelated    totototo    KKKKaaaa

Note:Note:Note:Note:    waterwaterwaterwater    omittedomittedomittedomitted    fromfromfromfrom    expressionexpressionexpressionexpression

HAHAHAHA    (aq)(aq)(aq)(aq)     +   H +   H +   H +   H2222OOOO    (l)(l)(l)(l)        ºººº     H H H H3333OOOO
++++
(aq)(aq)(aq)(aq)      +  A  +  A  +  A  +  A----

    (aq)(aq)(aq)(aq)



K
OH BH

Bb =

− +

[ ][ ]

[ ]

Base dissociation constant, Kb

Ionization of weak bases is equilibrium

WeakWeakWeakWeak    basebasebasebase    strengthstrengthstrengthstrength    relatedrelatedrelatedrelated    totototo    KKKKbbbb

Note:Note:Note:Note:    waterwaterwaterwater    omittedomittedomittedomitted    fromfromfromfrom    expressionexpressionexpressionexpression

BBBB    (aq)(aq)(aq)(aq)    +   H+   H+   H+   H2222OOOO    (l)(l)(l)(l)            ºººº   B   B   B   B
++++    (aq)(aq)(aq)(aq)      +   OH  +   OH  +   OH  +   OH----

    (aq)(aq)(aq)(aq)



 Ka and Kb values

Always < 1

SizeSizeSizeSize    ofofofof    KKKKaaaa    indicatesindicatesindicatesindicates    acidacidacidacid    strengthstrengthstrengthstrength

SizeSizeSizeSize    ofofofof    KKKKbbbb    indicatesindicatesindicatesindicates    basebasebasebase    strengthstrengthstrengthstrength

MostMostMostMost    acidsacidsacidsacids    andandandand    basesbasesbasesbases    areareareare    weakweakweakweak

ForForForFor    aaaa    conjugateconjugateconjugateconjugate    acid-baseacid-baseacid-baseacid-base    pair:pair:pair:pair:
                                                                    KKKKaaaa    xxxx    KKKKbbbb = 10101010

-14-14-14-14





HHHH2222SSSSOOOO4444        ºººº     H H H H
++++     + HS + HS + HS + HSOOOO4444

----

HHHHSSSSOOOO4444
----        ºººº     H H H H++++     + S + S + S + SOOOO4444

2222----

Polyprotic acids

More difficult to remove
each subsequent H+



FindFindFindFind    thethethethe    pHpHpHpH    ofofofof    aaaa    0.05 M acetic0.05 M acetic0.05 M acetic0.05 M acetic
acidacidacidacid    solutionsolutionsolutionsolution

KKKKaaaa    for HCfor HCfor HCfor HC2222HHHH3333OOOO2222    = 1.8 x 10= 1.8 x 10= 1.8 x 10= 1.8 x 10----5555

pH of weak acid solutions

HCHCHCHC2222HHHH3333OOOO2222            ºººº     H H H H
++++  +  C  +  C  +  C  +  C2222HHHH3333OOOO2222

----



K
H C H O

HC H Oa

eq eq

eq

=

+ −

[ ] [ ]

[ ]

2 3 2

2 3 2

FindFindFindFind    thethethethe    pHpHpHpH    ofofofof    aaaa    0.05 M acetic0.05 M acetic0.05 M acetic0.05 M acetic
acidacidacidacid    solutionsolutionsolutionsolution

KKKKaaaa    for HCfor HCfor HCfor HC2222HHHH3333OOOO2222    = 1.8 x 10= 1.8 x 10= 1.8 x 10= 1.8 x 10----5555

pH of weak acid solutions

HCHCHCHC2222HHHH3333OOOO2222            ºººº     H H H H
++++  +  C  +  C  +  C  +  C2222HHHH3333OOOO2222

----



[initial]       0.050 M            0                0

Change         -x                  +x              +x

[equ]          0.050-x              x               x

pH of weak acid solutions

HCHCHCHC2222HHHH3333OOOO2222        ºººº     H H H H
++++  +   C  +   C  +   C  +   C2222HHHH3333OOOO2222

----

SolveSolveSolveSolve    for xfor xfor xfor x



x x

x

×

−

= ×
−

0 050
18 10

5

.
.

pH of weak acid solutions



x x

x

×

−

= ×
−

0 050
18 10

5

.
.

pH of weak acid solutions

UseUseUseUse    quadraticquadraticquadraticquadratic    equationequationequationequation    totototo    solvesolvesolvesolve x

XXXX     =  9.24 x 10 =  9.24 x 10 =  9.24 x 10 =  9.24 x 10----4444        =    =    =    =     [H+]eq

pHpHpHpH  = - log(9.24 x 10  = - log(9.24 x 10  = - log(9.24 x 10  = - log(9.24 x 10----4444))))        =    =    =    =         3.03 3.03 3.03 3.03



Salts

ProductProductProductProduct    ofofofof    acidacidacidacid    ++++    basebasebasebase    reactionreactionreactionreaction

HClHClHClHCl     +  NaOH  +  NaOH  +  NaOH  +  NaOH 6666 NaCl NaCl NaCl NaCl   +   H   +   H   +   H   +   H2222O

when an acid reacts with a
base a salt and water form

whenwhenwhenwhen    thethethethe    basebasebasebase    isisisis    aaaa    carbonatecarbonatecarbonatecarbonate
alsoalsoalsoalso    formformformform    COCOCOCO2222 gas



Some Reactions

MgMgMgMg   +  2 HCl      +  2 HCl      +  2 HCl      +  2 HCl   6666      MgCl  MgCl  MgCl  MgCl2222   +   H   +   H   +   H   +   H2222

HClHClHClHCl     +  NaOH  +  NaOH  +  NaOH  +  NaOH 6666 NaCl NaCl NaCl NaCl   +   H   +   H   +   H   +   H2222O

2222    HClHClHClHCl   +  Na   +  Na   +  Na   +  Na2222CCCCOOOO3333        6666    2222    NaClNaClNaClNaCl     + CO + CO + CO + CO2222  +  H  +  H  +  H  +  H2222O

Both are neutralization reactions



Titrations

MethodsMethodsMethodsMethods    basedbasedbasedbased    onononon    volumevolumevolumevolume

Need:Need:Need:Need:    buret,buret,buret,buret,    pipet,pipet,pipet,pipet,    balancebalancebalancebalance,,,,    indicatorindicatorindicatorindicator

2222    HClHClHClHCl   +  Na   +  Na   +  Na   +  Na2222CCCCOOOO3333        6666    2222    NaClNaClNaClNaCl     + CO + CO + CO + CO2222  +  H  +  H  +  H  +  H2222O
2 moles acid = 1 mole base

2 MAVA = 1 MB VB

2 MAVA = 1   massB

                    form. Wt.B



Indicators

WeakWeakWeakWeak    organicorganicorganicorganic    acidsacidsacidsacids

H-IndicH-IndicH-IndicH-Indic        »»»»  Indic  Indic  Indic  Indic    ----  ++++  H  H  H  H++++

color 1         color 2

ChangeChangeChangeChange    colorcolorcolorcolor    atatatat    end-pointend-pointend-pointend-point

CoincidesCoincidesCoincidesCoincides    withwithwithwith    equivalenceequivalenceequivalenceequivalence    pointpointpointpoint





pH of ions

Acid:Acid:Acid:Acid:  NH  NH  NH  NH4444
++++    Al    Al    Al    Al3333++++     HSO     HSO     HSO     HSO4444

----                        FeFeFeFe3333++++

Base:Base:Base:Base:    CHCHCHCH3333    COOCOOCOOCOO----    CN    CN    CN    CN----   S   S   S   S2222----     F F F F----   O   O   O   O2222----  CO  CO  CO  CO3333
2-2-2-2-        

Neutral:Neutral:Neutral:Neutral:    groupgroupgroupgroup    1,21,21,21,2    metalmetalmetalmetal    ionsionsionsions

               ClO               ClO               ClO               ClO4444
----    Cl    Cl    Cl    Cl----    Br    Br    Br    Br----   I   I   I   I----   NO   NO   NO   NO3333

2222----    SO    SO    SO    SO4444
2-2-2-2-    



pH of ions

PredictPredictPredictPredict    thethethethe    following:following:following:following:    

ammonium chloride

calcium nitrate

lithium sulfide

ammonium acetate



pH of ions

FindFindFindFind    thethethethe    pHpHpHpH    ofofofof    aaaa    0.100.100.100.10    MMMM    KCHKCHKCHKCH3333COOCOOCOOCOO    solutionsolutionsolutionsolution

WriteWriteWriteWrite    ionizationionizationionizationionization    equationequationequationequation

KCHKCHKCHKCH3333COOCOOCOOCOO            6666            KKKK++++       +       CH       +       CH       +       CH       +       CH3333COOCOOCOOCOO    ----

CCCCHHHH3333COOCOOCOOCOO    ----   +    H   +    H   +    H   +    H2222O   O   O   O   6666  CH  CH  CH  CH3333COOHCOOHCOOHCOOH    +         +         +         +     OOOOHHHH    ----

FindFindFindFind    [[[[OOOOHHHH    ----]       6   [   [   [   [HHHH++++]    6    pH



Neutralization

StrongStrongStrongStrong    acidacidacidacid    + strong base + strong base + strong base + strong base 6666    neutral neutral neutral neutral 

StrongStrongStrongStrong    acidacidacidacid    ++++    weak base weak base weak base weak base 6666  weak acid  weak acid  weak acid  weak acid

WeakWeakWeakWeak    acidacidacidacid    ++++    strong base strong base strong base strong base 6666     weak base weak base weak base weak base

Weak acid + weak base Weak acid + weak base Weak acid + weak base Weak acid + weak base 6666    ????



Lewis acid-base theory

Acids:Acids:Acids:Acids:    aceptaceptaceptacept    pairpairpairpair    ofofofof    electronselectronselectronselectrons
             Positive ions: H             Positive ions: H             Positive ions: H             Positive ions: H++++   Ag   Ag   Ag   Ag++++    BF    BF    BF    BF3333  

Bases:Bases:Bases:Bases:    donatedonatedonatedonate    pairpairpairpair    ofofofof    electronselectronselectronselectrons
             Negative ions: F             Negative ions: F             Negative ions: F             Negative ions: F    ----   OH   OH   OH   OH----    NH    NH    NH    NH3333  


