. HCl(aq) + NaOH(aq) - NaCl(aq) + HZO(l) H*+O0H - H,0
C12-4.0 - Acids & Bases NIE ||

Acid _+ Base - _Salt 4+ Water

Salt - The neutralization product which results when an acid and a base react.

Acid - Any substance that releases H(flq) inwater.  Base - Any substance that releases OH,, in water.

-React with Bases/Are Electrolytes -React with Acids/Are Electrolytes
-Turn Litmus Paper Red -Turn Litmus Paper Blue

-Taste Sour (Vinegar, Lemon Juice) -Taste Bitter (Baking Soda)

-Act on some metals to produce Hy g -Feel Slippery

Mg(s) + ZHCl(aq) 4 MgCIZ(aq) + HZ(g)

Sulphuric Acid - H,S0, (Battery Acid) |Properties : I ICommon Uses : I

-Good dehydrating agent -Production of Sulphates

-Strongly exothermic acid when mixed with water -Manufacturing Fertilizers/Dyes/

-Concentrated form chars some types of organic material (ie. Sugars) Insecticides/ Detergents/Plastics

-Reacts with some metals (Often slowly.) -Used to absorb water and keep chemicals

-Good Electrolyte (Conducts Electricity) & nonaqueous solutions free of water

-Concentrated Sulphuric Acid is 98% H,50, and 2% water. -Used in car batteries as an electrolyte

(18 M H, S0,)

Hydrochloric Acid - HCl ~ (Muriatic Acid)

-Good electrolyte -Production of Chlorides

-Concentrated solutions have a coking odor -Cleaning metal products (removes metal oxides) and bricks.

-Reacts with some metals (Often slowly.) ~ -Catalyst in some Chemical reactions

-Concentrated Hydrochloric Acid is 97% -"Stomach acid" is a dilute solution of HCl, which activates a

HCl and 2% water. (12 M HCL) protien-digesting biological catalyst called an "enzyme."
-Removing "Boiler scale", which consists of calcium and

Nitric Acid - HNO5 magnesium carbonate.

-Colours protein yellow
-Very reactive, quickly attacks almost all metals
-Concentrated Nitric Acid is 69% HNO5 in Water (16 M HNO3)

-Production of Nitrates
-Manufacturing Fertilizers/Explosives/Dyes

Sodium Hydroxide - NaOH (Caustic Soda/lye)

-Very corrosive (Caustic) to animal and plant tissue -Sodium salts
-Highly exothermic reaction when mixed with water. -Soap/Cleaning Products ie. Oven/Drain
-Rapidly "deliquesces"; that is ; absorbs H, O from air. -Manufacturing Glass/Pulp &
-Rapidly absorbs 0,4y from the air to form carbonates. Paper/Plastics/Aluminum
NaOH, + COsys) — NaHC Oy, -Neutralizing acids during industrial reactions
Potassium Hydroxide - KOH  (Caustic Potash)
-Similar to NaOH, but melts at a lower temperature. -Manufacturing liquid soap/Absorbing €O, (g
-Making potassium salts
Ammonia - NH3 (NH3(qq) Ammonium Hydroxide) -Electrolyte in alkaline batteries

-Colourless, alkaline, highly toxic, corrosive gas with pungent odor.  -Manufacturing Nitric

-highly soluble in water Acid/Explosives/Fertilizers/Synthetic
-exothermic reaction when dissolved in water fibres

. ' -Refrigeration gas
Acetic Acid - CH3COOH (5% aq solution called "vinegar")

-Non-Electrolyte when concentrated (99-100%, 17M) ; -Making Acetates
weak electrolyte when diluted -Food preservation (Pickles)
-Only affects highly reactive metals -Manufacturing Textiles and Plastics
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Proton,qgiys = 2.5 x 10714

C12-4.0-Acid & Base

Water + +
e A7+ 1,0 > Hs0 H—o—H |+,
3 " Hydronium lon" Or
0 The |
7\ " H "Hydrated Proton"
H H proton

+ — a—
HClgy = Hiaq) + Cliagy ——> HCl(g) + H;0() > H30(aq) + Cliag)
(lone electron pair)

Arrhenius - An Acid donatesa H*.  Bronsted - An Acid is a proton donor.  Lewis - An Acid is a LEP acceptor.
- ABase donatesan OH™. Lowrey - A Base is a proton acceptor. - ABase is a LEP donor.

Acid - A substance that donates a protonto  another substance. (Donor - gives away an H™)

Base - " accepts " from " . (Acceptor - receivesan H*)
Can supply : Amphiprotic - Acts as an Acid or a Base | H,PO, ,HS™,HCO3
Monoprotic Acid - one proton. + B _
Diprotic Acid - two protons. NH3 + H,0 = NHy + OH Water acts as an Acid
Triprotic Acid - two protons. CHsCOOH + H,0 = CH;CO0~ + H;0* Water acts as a Base
Polyprotic Acid - more than one*
Conjugate Pair | Conjugate Acid | Conjugate Base
N + -
NH; + H,0 = NH; + OH NH; ,NH, NH; NH,
H;0% ,H,0 H;0% H,0
H,PO, ,HPO; H,PO, HPO;~

Extra Proton Lacks a Proton

Strong Acid or Base is 100% ionized in solution. HClgy = H(Zq) + Cliag)
Weak " less than 100% " . NH3(qq) + H0(y = NHI(aq) + OHgyg)

Weak and Strong refer to % of ionization. 10 M HF (44 is concentrated and weak
Dilute and concentrated refer to molarity of a solution. 0.001 M HCl is dilute and strong.

The Leveling Affect
- All strong acids are 100% dissociated in aqueous solution and are equivalent to solutions of H30(+aq),
-All strong bases " " " ! ! ¥ OH (aq)-

Solutions
Neutral - [H;0*] = [0H]| Ku,0 = [HT][0OH™] = 1.00 x 10~'* @25°C

0*] =
Acidic - [H;0%] > [OH] + - -14 0
Ky.o = [H;0*][0H™] = 1.00 X 10 25°C
Basic - [H;0*] < [OH] Hp0 = [H307]10H7] @

K, - Acid lonization Constant.

Acid lonization - Reaction of a weak Acid with water.

Base lonization - " Base " . Kj, - Base

Acid lonization Base lonization

+ N +
NHyaq) + H20) = NHzaq) T H3Ola)  NHyaq) + Ho0 = NH{4qy + OHGg

_ Ky(reactant acid)
¢4 " K, (product acid) \ [reactants]

HReact + Prod—! 2 React™ + HProd

HClO; > CO% +H*
HS™ + H**—H,S (Stronger)
HClO; + HS > _COZ~ + H,S

HCIOF + HS™ = C0%™ + H,S
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C12-4.0- Acid & Base pH

pH = —10g10[H30+]
pOH = —log,,[OH]

Only decimals

H+pOH = 14
p p are significant.

10 mL 0.100 M HCI 90 mL 0.100 M NaOH

10m
[H;0%]s = 0.100 M X

HCl+ NaOH — NaCl + H,0

H,0% + OH™ - 2H,0

1:1->1 JOH™ isinexcess (xs

[OH_]xs = [OH_]st - [H30+]reacted But

[OH ]g = 0.100 M x

Find the ph of the mixture.

L
o0 = 0.0100 M

L =0.0900 M
100 mL

[OH_]reacted = [H30+]reacted

| Since H;0* present reacted | [H30% ) reqctea = [OH gt

[OH_]xs = [OH_]st - [H30+]st
= 0.0900 — 0.0100

= 0.0800 M pOH =1.097

pOH = —log(,[OH7]
pOH = —log,,[0.0800]

pH = 14 — 1.097
pH = 12.903

pH = —log4[H;07]
12903 = _loglo[H30+]
10—12.903 — [H30+]
[H;0%] = 1.25 x 10713

Note : if H;0™ in excess

[H30+]xs = [H30+]st - [OH_]st

Excess by moles method :

mol
moles HY = 0.100T X 0.0100 L = 0.00100 mol

l
moles OH™ = 0.100% x 0.0900 L = 0.00900 mol

moles OH™ in excess = 0.00900 — 0.00100 = 0.00800 mol

Total Volume = 0.0100 + 0.0900 = 0.100 L

_0.00800 mol

[0H 15 = ~53557— = 0-0800 M

Hydrolysis - Of a Salt is Reaction between Water and Cation/Anion/Both contained in the salt to produce an
Acidic or Basic solution. (Note : All Salts are considered to ionized in water.)

Spectator lons - The conjugates of strong Acids and Bases.

NaOH - Na* + OH™
HCl - H* +Cl~

Determining the behavior of a salt in water :

Cl”+H,0 +#HCl+ OH™

Na* + H,0 # NaOH + H*

Na is a spectator

Cl™ is a spectator

-Determine ions produced when salt dissociates. (Discard any spectators from further consideration.)
-lons will react as acids id on the left side of the table and/or bases if they are on the right.

NaCl - Na(“Laq) + Claq) Neutral, no Hydrolysis

NaHCy,0, = Nafygy + HY + C,044,) # Chem 12

+ -
NH4Cls = NHyaq) + Cliagy cl-isa spectator
NH} is found on the acid side of the Table so,

NH{ + H,0 = H;0* + NH3  Hydrolysis Reaction

H-0%" is produced, therefore solution is Acidic.

Naks) - Na?aq) +Fag) Natis a spectator

F~ is found on the base side of the Table so,

F~+H,0 = HF + OH™

OH™ is produced, therefore solution is Basic.

NaHC,0, » Nalygy + HC;0440
HC,0; ' as an Acid
HC,050q) + H00y = H30% + G080,

K,(HC,0;) = 6.4 x 1075

Nat is a spectator

K, (HC,0:1)

HC,0; ! is Amphiprotic

HC,0;! as a Base

K, _ 10x107

= = =1.7x 10713
K,(H,C,0,) 59 x 102

K, > K, ; HC,0;' is an Acidic Solution.
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C12-4.0 - Acid & Base
[Mole Ratio —1:1:1 : 1]
i mol
FindpH 0500 M CH;COOH T CHsCOOH + H,0 = CHsC00~ + Hs0*
_ [CH;C00~][H30™"] Start 0.500 0 0
a— [CH3C00H] +A - X + x +x
X2 = Eq (0.500 — x) x x
18x107°5 = —v——
(0.500 —x) SeeTable
1.8 x 10-5 = x? Assume (0.500 — x) = 0.500 # Quadform
’ ©0.500 Multiply Assume weak Acid
9x107° = x?2 Square Root Both Sides is sufficiently Weak
x=30x10"3

[H;,0*]=3.0x 1073 PH=-—

pH = 2.

Maximum of 2 sig figs in

log,0[3 X 1073]
final answer. See Table.

52

0.50 > 3.0 x 1073

0.50 —x = 0.50 — 3.0 X 1073 ~ 0.50

Assume : 0.50 —x = 0.50

[H;0*]eq 3.0 x 1073

=0.006  0.006 = 0.60% < 5%

% Dissociation =

[HA], 0.5
FindK, pH =170  0.100 M weak acid HA , [Mole Ratio —1: 1:1 : 1]
mo
_ - + —
pH = _loglo[H30+] L HA + H20 < H30 +A
1.7 = —logyo[H307] Start  0.100 0 0
[H30%] = 0.01995 = 0.0200 +A  —0.0200 + 0.0200 + 0.0200
=E 0.080 0.0200  0.0200
_[H50*][AT] _ (002002 B
a— [HA] ~ 0080 7 [HA] = 0.080 M
Find Mass NH,Cl to produce 1.50L pH 4.75. Note : Solutions of CO,
H,CO +H,0 = HCO; + H;0"
NH,Cl > NHf +Cl= Cl™i tat 2% F3aq) T 270 3 T3
4 4 IS a spectator SOZ(g) ~ H2 503
NHI+H20;\H30++NH3 mol
I NHf + H,0 = H;0" + NH,
pH = —lOglO[H30-:_] Start x 0 0
475 = —logso[H307] +A  —178x1075 +1.78x 1075 +1.78x107°
[H307] =178 x 10 —Eq (x—1.78x 1075 178 x10~5  1.78 X 1075

[H30*][NH;]
[NH{]
(1.78 x 107°)2

a =

x—178x10°> = x
See Table
Cross Multiply

5.6 X 10710 =
x 535g
x = 0.56578 [NH;] = [NH,CI] = 0.56578 mass NH,Cl = 0.565 mol X — = 45¢g
Find pH 0.10 M NaCN mol
. — CN~ + H,0 = HCN + OH-
N _ .
NaCN — Nat 4+ CH Na™ is a spectator Start 0.100 0 0
K, 1.0x 10714 , A —x +x tx
K,(CN™) = = =2.04x%x10" = —
o(CNT) = 3 HeN) = 29 x 10710 =Eq 0.100-x X x
[HCN][OH™] _ 4
b= ey 0100-x~0100  POH = —logi[0H] pg = ﬂ ?2’%115
o2 Multiply pOH = —log;([1.43 x 107°] pH _ 11 1_5 '
2.04 % 1075 = 016 Square Root Both Sides POH = 2.845 pi =22
x=143%x10"3  [0H"]=143x 1073 M
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C12-4.0 - Acid & Base

Find K,(A™) 0.50 M of a weak acid HA. ~ pOH = 10.64

pH = 14 — pOH pH = —log,o[H;0"] mol _
pH =14 —10.64 336 = —log;o[H;0*] L HA + H,0 = H;0t* + A

pH = 3.36 [H;0%] = 4.37 x 10™* Start 0.50 0 0
+A —4.37 x107* +437x10"* +4.37x10"*
0.50 — 4.37 X 10~% =~ 0.50 =FEq 050-437x10"* 437 x 107* 437 x 107*
K (HA [HCN][OH™] (437 X 107%)2 381 10-7 K, (A°) K, 1.0 x 10~ 14 26 x 10-8
— — = 5. X = = = 4.
a(HA) [CN-] 0.50 b K,(HA) ~ 3.81x 1077
aA+bB - cC+dD MolesA _a Equivalence Point  Parameters
molesB__ b -Concentration/Volume of Acid/Base/Mol Ratio
Find [H,S0,] H,SO, + 2NaOH - Na,S0, + H,0 mmol = millimol
1mol 1mmol
Equivalence Point Reached @ 23.10 mL 0.2055 M NaOH  25mL H,S0, 1M = . mL
mmol _n
moles NaOH = 0.2055 — X 23.10 mL = 4.7471 mmol c= v
[H,50,] = 4.7471 INaoH x SO 2S04 _ ) oo I x — 0.09494 M
=4, X — =7 X =0.
2254 o A X ol NaOH ot = s mL

Indicator - A weak organic acid or base with different colours for its conjugate acid and base forms.

Hin+ H,0 = In™ + H3;0"  When an indicator is put into an acid, the excess of H;0" shifts the Eq.
yellow red (Le'Chatelier's Principle)

Hin+H,0 - In~ +H;07 An indicator is in its conjugate acid
Causing the solution to turn yellow form when in highly acidic solutions

Acidic solutions

More yellow molecules than red
[HIn] > [In"]
In basic solutions [H;0%] is very low so that equilibrium

Hin+ H,0 —> In~ + H;0%
shifts to te In~ side and the solution surns red

red

Basic Solutions - L .
More red molecules than yellow AN indicator is in its conjugate bass

[In"] > [Hin] form when in highly basic solutions
Neutral Solutions Orange Solution
[HIin] = [In"] (End/Transition Point)
_ [In"][H307] — [H307] K, = [Hy0"] The [H;07] at which an indicator changes
@ [HIn] 3 @ 3 colour equals the value of K, for the indicator.
pK, = —logK, —logK, = —log[H;07] An indicator is at midpoint of its colour change when

K, = pH the pH of the solution equals the K, of the indicator.

Alizarin Yellow 10.1 — 12 If Aliz™ is red, find Alizarian Yellow in 1 X 1075 M NaOH.

. T + pH = 11 : [HAliz] = [Aliz™]
HAliz + H,0 = Allj + Hs0 pH < 11 : [HAliz] > [Aliz™]
yellow re pH > 11 : [HAliz] < [Aliz™]

[0H7 ] =1x107°M Ko(H") = (Ig;r) - : iofotsm =1x107
b pH = —log;o[H30%]

+1 — -9
[H*]=1x10 pH = —logo[1 X 1079]
Alizarin Yellow is YELLOW PH =9

12 Page 5



C12 - 4.0 - Titration of strong Acid with strong Base

Find pH mixing 50.0 mL 0.150 M NaOH and 50.0 mL 0.200 M HCL.

(0.0500)(0.150) =Q.00750 mol NaOH
Q0100 mol HCL
(0.0500)(0.200) =<Q0100 mol HC 0_0025 DH = — 1og[0.025]

[H30+] = = o
0.0100 — 0.00750 =€0.00250 mol HC! xs 0.100

pH =

Find pOH mixing 75.0 mL 0.200 M HBr and 225.0 mL0.150 M KOH.

(0.0750)(0.200) =U0150 mol HEE
(0.22500)(0.150) €0.03375 mol HCL 001875

) pOH = —10g[0.0625]
OH ] = ——222
0.03375 — 0150 <@o1875 mol e H 1= 3300

Find pH mixing 5.00 mL 0.100 M sulfuric acid and 12.0 mL 0.100 M NaOH.

2H*
0.00500)(0.100 0.00100 mol H
( )( ) X 1H,50, mo
0.00020
(0.0120)(0.100) =<0.00120 mol OH" pH =14 +log 0.0170

0.00120 — 0.00100 KX0.00020 mol OH™ xs pH :.
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C12 - 4.0 - Titration of weak Acid with strong Base  Lizinitial

CH3;COOH + NaOH — Na* + CH;CO00™ + H,0  Na™ is a spectator M pH vs.V

CH3;COOH + H,0 = CH3;C00~ + H;0% CH3;COOH is in excess
All NaOH used up

pH =7
25.0 mL Acetic Acid CH3COOH of initial pH 2.2 is titrated
with 28.8 mL NaOH to equivalence point.
Therefor at 14.4 mL to point of titration with pH = 3.2. pH% —
H.
Half way to the equivalence point (See Graph) half of initial acid P
[CH3;COOH] is neutralized to its conjugate base [CH;C00™]. Vi v
= b
[[CH;CO00H] = [CH;Cc007 | 2
[CH3C007][H507]1 —
K. = 2 let x = amount of CH;COOH which dissociates
___[CH.C00H]
let A=[CH3;COOH];
Ka = [H30+]1 pKa = le € [ 3 ]L
2 2 mol B N
[CH5C007|[H;0"] - CH;COOH + H,0 = CH;C00™ + H;0
a= [CH3 COOH] Start A 0 0
[H30+]2 +A — X +x +x
a= m At Equivalence Point = Eq A—x x x
x2 x = [CH3;C007] = [H;07]

-12
A—x—K— [Acid],q 7 2=

a
(631 x 1073)2

— X =

6.31 x 104
A—x=0.0631
A=00631+
A =0.0631+ 2 31x 1073 pH; = —logy[H307]

2.2 = —logso[H:07]
A =0.0694 H,0t1=631x103M

CH;COOH] = 0.0694 M

o

mm
moles CH;COOH = 0.0694
mlL

ol
X 25 mL =C1.74 mmol = mol NaOH
(NaoH] = 220! (50602 pH > 7 at Equivalence Point th foBasio)
=— . at Equivalence Point therefot(B i
a 588 mL p q Use a test wit

Titration or 25 mL propanoic acid C,H;COOH (Initial pH = 2.95) with 23.8 mL 0.100 M NaOH
to equivalence point and pH = 4.87 at 11.9 mL at point of titration.

C,HCOOH + NaOH — C,H;C00~ + Na* @01—1]1 = 1.35@
2 xz
C,HsCOOH + H,0 - C,HsCO0™ + H;0*

b=
OH = —1 OH™ -~
let x = amount of C,HsCOOH which dissociates s _ 0810l _] [1.12 x 1073]?
487 = —loga[OH™]  p_ o L12X107°1
let B = [C2H5C00H]l OH—] = 1.35 X 10—5 M B Ologgsx 105
mol —Xx =4
T C2H5CO0H + H20 = C2H5C00_ + H30+ _ B =0.0933 +x
Start B 0 0 pOH = —logo[0OH] B = 0.0933 + 0.00112
~ 2.95 = —log,g[OH] B = 0.0944
+A X +x +x 112 x 10
“Eq Bx . o |[CH1=112x E
JCH:NH,] = 0.0944
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C12 - 4.0 - Titration of weak Base with strong Acid | i = initial

pH vs.V

NH; + HCl > NH} + Cl~  Cl™ is a spectator

pH;

NH3 + H,0 = NHf + OH™ |NH, is in excess| All HCl is used up Pt of titration

pH1
25.0 mL NH; (a weak base) of initial pH 11.5 is titrated 2
with 19.20 mL HCI to equivalence point.
Therefor at 9.60 mL to point of titration with pH 10.8. pH =7
Half way to the equivalence point (See Graph) half of initial Eq Pt
base [NH;] is neutralized to its conjugate acid [NH; ].
I[NH3] = [NH;] I
[NHF1[OH 11 i Ve
Ky=————-+-2
b [NH;] let x = amount of NH; which dissociates
3
- [NH1[OH] K, = [OH ]% pK, = pOH1 let B = [NH;];
[NH;] 2
K, = [0H7]* (At EquivaJIrence Point mTol NHs + H,0 = NHj + OH~™
=[NH;] =[0H™
[NH;]Z x = [INH] = [0H7] Start B 0 0
K, = — +A —X +x +x
Bz—x K, = [0H"] =Eq B-x x x
B—yx= ;_ [Basele,
b
(3.2 x 1073)2 K, =plOH"]1 =3.2) pOH =14—-pH pOH = —log,,[OH]
B—x= Eax10-% pOH =14 —10.8 3.2 = —log,[OH]
B—x=0.0158M <OH 1=63x10*M_>
B =0.0158 + x o =
B =0.0158 + 6.3 x 10~* Fy = [0H]= 631077
B=00165M pOH = 14 — pH pH = —log1o[OH"]
NH ] =0.0165 M p0H=14-—11.5 25=—1lo OH—]
L H-]=3.2x10"
mmol
moles NH; = 0.0165 p X 25 mL =€0.413 mmol = mol HCD

0.413 mmol
S R T py)
pH < 7 at Equivalence Point therefor Use a test wit

Titration or organic base aniline C¢HsNH, (Initial pH = 8.72) with 16.3 mL 0.100 M HCI
to equivalence point and pH = 4.63 at 8.16 mL at point of titration.

CsHsNH, + HCl » CsHsNHF + Cl™ Ky, = p[OH]1 = 4.26 x 10710

2

X
CeHsNH, + H,0 - CsHsNHY + OH™ OH = 14 — 4.63 = 9.37 Ky = (B =)
let x = amount of C¢HsNH, which dissociates pOH = —logyo[0OH™] B—x= [5.25 x 107°]?
let B = [C,HsNH,]; 9.37 = —log,,[OH] 4.26 X 10-10
mol OH | =426x10"10M B —x = 0.0647
—_ = + - B =0.0647 + x
T~ CsHsNHy + H,0 2 CHsNH + OH TRV Iy B = 00647
Start B 0 0 _ - -
+A —X +x +x pOH = —log;o[0H]
—Eq B—x N N 5.28 = —log,4[0H]
A ]=525x10" QCH:NH,] = 0.0647

12 Page 8



C12 - 4.0 - Buffers

Buffer - A solution containing appreciable amounts of a weak acid and it's conjugate weak base.

CH;COOH + H,0 = CH;CO0™ + H;0*

1.0M 1.0 M

_ [CH5C007][H30*]
Ko = —cH.cooR] —  [CHaCOOH] = [CHC007]
K, = [H:0%]

pH | Buffer Region |
V|

Most of Conj
4.74 Acid used up

ost of Conj

< Base used up

>V
Add H;0* Add OH™

When equal concentrations of a weak acid and it's conjugate base are added to water, the resulting

buffer will equal the pK, value of the weak base.
CH;COOH + H,0 = CH;C00~ + H;07
[CH;CO0H] = [CH;C00%] = 1.0 M

[CH;C00™][H;0%]

@~ [CH3COOH]
— [10][H30+] pH = _loglo[H30+]
@ [1.0] pH = —log,[1.8 x 10°]

<K =1H;0"]=18

If 0.10 mol H;0™" added

Le'Chatalier

Equilibrium shifts to
-use up 0.1 mol CH;CO0~
-produce 0.1 mol CH;COOH

1 mol CH;COOH
1mol CH;C00~
1L

CH;COOH + H,0 - CH;C00™ + H,0*

K,=18x107%

CH3;COOH + OH™

After diluting tenfold
[CH;CO0H] = [CH3€00%] = 0.10 M

[CH;C00™][H;0%]

a [CH;COOH]
K, = [0.10][H50%] Diluting a
[0.10] Buffer has no
Kq = [H30%] effect on pH

If 0.10 mol OH™ added |Le'Chatalier

Equilibrium shifts to
-use up 0.1 mol CH3;COH
-produce 0.1 mol CH;C00~

—=CH,C00™ + H;0*

Acid Base Acid Base
. . . . . +
Original Ratio  Ratio after adding H30 Original Ratio  Ratio after adding H;0"
1 mol Acid L.1mol Acid 1 mol Acid 0.9 mol Acid
1 mol Base 0.9 mol Base 1 mol Base 1.1 mol Base
- +
- [CH3CO0™][H30%] _ [CH3C007][H307]
[CH3COOH| @~ [CH;COOH]
_s _ [0.9][H;0%] 1.1][H;0*
18x1075 = ——="— _s _ [1.1][H307]
[1.1] 1.8x 107 = ool
— _ .
TH;0"] =22 x 10 7.07] = 147 x 10~
ph = pK,

pH = —logyo[H307]
pH = —log0[2.2 X 1077]
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ph = pK,

pH = —logo[H;07]
pH = —log0[1.47 x 107°]
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