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Chapen 18 ¢ Offan, Aspects of Aguanio Eguulinn,

Common Ton Effect owd Buffer Solutims

ln many sduohons, & v desivable o keep the pH of soluhims nearly covatamd
even Though emsidinoble amnunts of ocdo and basts ana added.  (eg. reachms
I The hwmam body).

Tus s dome. Witk the use of bu{féAs. ?u.ﬁ:enmq achin is due fo tha COMMON
ToN EFFECT - a spetiol cose of Le Chotehiers Prumople .

Common Tonm E”&d‘ t refes fo the behavior of solutions i Lrhich 1R Samme.
o 1S pmducnd by two d,;ﬂw,vd‘ crmpounds.

Exomplos of bulus @ (1) weak acd + solt of same weak aud
@) weoke base + sald of same weak boae

(1) soluhion of o weak aid pws 0. soluble 1oic sald of the weok. oo
eq. CHsCOOH and No.CHzCO0
we have & sounces of the acotodi i, CH3CO0 -
(i) lonigotim of CH3(O0H:  CH;CO0H @) &=2Hfbg + CH3(0 (o) -
ond (1) complife dissocohm of sold: NachCOO(o%H Noa + -
CH5C00 69
The exta. thout of CHI00™ fum. the. sold Pu,sm#f\:. wcakoclde%wu:w
fowond The reoctant sde , vedueng (1] and inowasing The pH. The
weok oud bufer s less oodic tham the weak acd by usdf:

(9\5 scludton o—f o Weok base P\».o o. solbly wenic Solt o the Loeok. bose .
€q. NHz and NHyC
we have. 2 sounces of the ammenium 1o, NHy' o
() 1omzadim of NH; . NHz@gy+ Ha0 ) == NHy{agy+ OHpg)
ond (i) eamplali, dissovatim of ot @ NHyCL gy —> NH'eg+ Ulop)

The exha NH -[{om solt pushes e%\uuum b roctuds, (oH3 ¢ pHY
The weok base buljer 5 more aodic than The weak base by Uoelf.
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Example:  Coladate the conconhatin of HY and pH of o soluhm Thot
0.5 M i atkic atd and 0.30 M i sodum. oceddde . K= L?x_loz.d
Noti: Cuoeak ocd] deto not howt Jo be someas (eolt]. o

lose > o

CH3C00 H =2 H* + CH3COO‘
t=0 0.15 M ~0M 0.30M
(acd) (omion)
Chamqg, - +X. +C
’c=4c,z% (015-x)M x M. (oso+1)M

O'Ng;gf dag{owfw

K - e (CHaCoo] _ g x|yS = 3(030 430
o™ T outoo] T M1 (5 -X)_

Recoll:  The rule of thumb worked for the disotiotion. of o weak acd
(Kov 1075 0r dess). For buffns, x io even smallin and so we com
odways we the ruls of thumb.
S Ka= 18710 = -%C-%&- ;0 x=90x10" M = [Hr]
pH= -log, (a0 x10%) = 5.05

In le\U\o.Q.'- ‘61. bu.H-tAS mode of weak ocds and Ther solts

K EHE}.SC}&] where [osd] 2 ~0.05M
and solt eondaims 1 mele of amion
T‘\U\L‘EM., * 1 mole of ?cxﬂd’ ° ﬁw
For audic bu\ﬂ;r ! fH*_] = ‘(o. [[:Zﬁé(( |<;, mﬁzd

o oMb

Example: What is pH of 0.15 M CHsCOOH only , with no salt (No.CHyCOO) adkld 7

weok acd that  (HY] Ka [acd ] pH = 278
obeys. rultof hunt: \3) BXIOT %05 - sohn of weak aid alone s
Lb4 % |03 M more aadic than buﬂﬂm

n

n

\
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orR the PH of a weak acd < pH of weak acd and & salf .

Inothn wnds, 1f a salt CMW‘MEQWM of T weak acd s okhy
o te weak acd, the weak acd dwssowtis haﬂwdagw, [H ¢
dua fo Le Chatelions Prnciple, and pH

Notw : Vour bock presends fo yow the Henduson - Hasselback Q%um‘r}v\: & fakes
the sumplifiad e?u,a:lmu one step fuihin

[He] = K

I'é

Cacd
PH PK&" ’O? -[T?ﬂ_&{'{

)

O
PH = pka * log Taridy
Buffer scudtovo cam aloo be prepared from. weak basos and Heic Salb.

Exam\p(ae Colewdoti tha PH of a solutin That s ©0.20M NH3 and
0.30 M ammouum ndole , NHy NO;.

NH; + H,0 == NHst + OH K= 1.8 x107°
t=0 0.20 M 0.30M O
t=teg 0.20 -x O30 tx X,
LT
J'<b CNH3]

(0.30 +x)(x)
= (0.20-x)

Lex 10 = _(9_3911;__
©.20

o= x = 12,07
POH= M.9Q
pH- 908

Tt’\f. E)H.} ﬁ\ a Sﬁeuiih\. M s OQOM I~ NH3 alme = JKbeML]
o pH of Ho seluhem = 14-pOH = 11,29 = 190x1073 M
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The net reubt of adding Yo solt of & cotim o avotak baze s o
lower te [OH] ard lwer fre pH of T Soluim.

In gornsd o bufus e of sk boass and i sl
Kb: Eoi]bgi]] oeg L'bau] s ~0.08§ M o bnger
and solt cordoino | el of catim
ﬁxwmho{&k

base olts of boo
Fo basic buffer « [oH-] = K} [[S&U::f( ) Kb W)

Bu\f\@\mq Action, :

Buffer solutions resist changes in pH . If acd or base s addd fo a
buller sobudion., & wUl ract with o buffer. fo reduce the effect
of Q.dd(/nq He acd or base.

sowce of ifs congugale base
Case |+ Acdic buflon CHsCOOH /Na%Co{o
() odd base (QH™ ima) ]
it will eact witt. #e acid Jo form more salt @it baat)
CHyCOOH + OH™ — CH3COO™ + H0
soluhim wLU. qet s\ta,l\i&., mow basic
®) odd acd CH' imms) ]
t will voact wAth Compugolt base e Y sald, Jo fm mex ocd -
CH,C00" + H' == CH3COOH
soluton Ll get sh?N‘L, mew acdic
) ce of & & acd
Come 2. Basic blln Ni/ ey o v
() odd base (OH~ jo)
it wUl regct wih fe st ie }fscovvlagafzacid T fum mov b -
NHy* + OHT —= NH; * H,0
soluhon. will get sh?)/d'ﬁ{ more basic
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(o) odd acid (H* i)
it wll ract wik te base o fom mee salt (cmd,mgafz add)

NHy + H' — NHs" ]

soluhon will qd’ 5]:&&‘&, mone acdic

Example:  Detkanure the pH change accompanying The addvhon, of
0.020 molts of HC Ho | L of Solution Hat o O.I0 M in
ogmeous ammanio. and O 20 M in ammonum chloude., Assume o

Chamge  volume -
(@) dedrmime pH of bulfer wukally _.
NHs + H,0 = NHy" + OH-
t=0 c. 1M 0.2M o
t"”z% 0.l -x - 0.2+X X
(0.2 +XD(x)
Kb = ,»? x )O'S = (O-' "X) Eb(ﬁ&}
o= x = Qxioe or use (OH]= Ky a3y
POH = 505
PH = %99

(5 dudevmire pH of bulfer afia 0.020 moly of HUL ‘w oddd

bm\w reagond problbm 3
N H3 + HW — N HL{+ + CL™
. ~ 0.020me!
t=0 0.0 M- 0.02.0 Mi 0.20 M
t-t O.10-.02. O 0.20 + 0.0%,~
o.“oi? M o.2aM

Now we use buffer calendodin : .
NH; + H,O = NHy + OH-

of equil 0®-y 0.2a+y Y



_ [NHetICoH]
b [CNH3 ]
‘,?’*\O_S— = LOQQ;%)(#)
(0.08 -4 E " w
EJR’]= % = 655x 107 or use {OH'] = Kb%u—% ) kbn_mt%u )
FOH’ 5.18
P H= ¥%.32

= PH undial = BT 2 dig acid madk the duflen slghty
PH frell = I moe acshe. ~ howe lowen pH.

Example: Dedvmine He charge in pH accompanyumg the odditim. of
200 mL of of 0.10M NaOH to 50O mb of soluten that w
00 M NH; and 0O.20 M in ammoruum chlnude .

@ intal pH = EIF (ee previows exomple)

(&) pH of Solution offtn. NaOH solution hoo bean odded.
Notice. that Hon s o S!?/N‘ﬁCD.MT Velume ckam?e_. ﬁ\wﬁse fo werk
i Molandty , we must do & fain awmount of calculadums.
An ecowr, moa duect methed is Yo Lk th mobro.

A odduion of OH™ will ract with e congugale acd of Yo Suffen :

NHL{+ + OH = NHg + H;LO

inhod t, 0.aMx.5L OOM= AL O0./Mx,5L
A\
O. [ mol 0.0 ol 0.05 mol
ajfe O O.0% ol O 0.0% ol
oddchern.

Now & uo subskhds Rue values info fle eﬁ,m[umr\ &cpumm :

NH; + HO = NH' + OH ol
- ‘ OF mal 0.08 X = LOW
ofte OHagdohu o i ool ¥ of equib-




M.Sutue-ﬁ, x Mw\q }<b = ('8:%+1>(1) ’8:? )

S ole %%i"l)
umple Wway ’
olos bane
= [oH] = )<b yr::o&no sadt I
= X -S 0.0F mo
RAle 0.08 mol
= LbxI0S M
EH+] = ‘725 b IO-D M
FH = 9.20

- addung [OH] o o Buflon makes Yo sohckn. Slightly mee basic.
ad pH T o Litth . (Se-f-wff?oqeﬁa MWWP‘OW) )

pr\';g)a,\omyom o{\ Bu.'llm So&xﬁcms J

Examplo:  CGolewdate the cmeontiation of H™ and the pH of the Solution,

Pmpa/\ed by mn)?a}nq 00 mL o»f O0.15 M acste acid and 100 ml
of 010 M NaCH solution..

moleo of acohic acid = M x #L = OIS Mx 0200 = 0.030 mol
molwof NoOH = Mx#[ = O0JOMxOI0OL = 0.010 mol

043 COOH + NC\OH —> NO. CH:;C% + H;_O
10 0.030 ol 0.010 mol O '
t=t 0.020 mal O O. 010 mol

a/h rachon, , we have a Sulfer solution : weak acd + b salt
- ontle the QWM\ expuSEUN.

CH;CooH == CHyCo0™ + H*

t=+e% 0.020nd~ X 0.00md+X. X whew x = #moleo
moles of acd 0.020 -
W] = Ka Yno[w(;}f(&a&{) = 1$x10° o.0i0 = BbxI0T M .

pH= A4.HY
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EXTRA
PROBLEM

A more Wu&i Pmb‘w\: addwq shong acd or stong bose fo o bu{ﬁ\.

: A buﬂt.rx‘_..is..mgdﬂby dusoluing  0.500 males ﬁ;m\ic ocd and 1.00 mole of -
45od@m~§mﬁ, i 00 L solution, To 300 mlL o-[ iy solwhb;\,, 50.0 mL of =
(0.200M HCL w added.  LOhat is The firol pH? (Ko fimicacid = )8 #10)

Skpl Do Hhe acd - buse limiting rtogent problem

H  +  bas part of buffer — acid paut of buffen
Hb  + famateton (CHOO) — formic ocd (CHooH) + (O

fom sodt
6. 200M 1.00 M 0.500 M -
t=0 X0 0660L x 0.300 L 0,300 L
O.0100 mol 0.300 mol ©.150 mal
change = 0,0100 m& —0,0100 ol +0.0100 mol
tew O 0.290 mol O.160 mol

when reachm 1s over, e
have oo DIFFEREAT bu{\ft}\” i}

but stll o- buffu.
Step L: Do the buhﬁ;\, Pmb(o,m
" !E M -
'@\.0_ weak aad bu{ﬁ/\: (:H*I = Ko mobo anion

_0:160 mel. -
1.8 210" 75290 mel

"

n

99x1p-°
4.00

"

PH

oR work ‘if\muqk‘ﬂ\n ccbwluﬁ'wm problom :
CHOOH =2 CHoo + HT
t=0 Q.)eOmet g7 0.1%»4# X

©.350L 5.350L _ i
Cu+llcHoo] (Q'-’:?Q) |
. =ees 035/ _ | owiyt ]
Ko=  (Choo S0 [.§x10
356 }

~x= {H+J= q,C]x[O—S = PquC'OO
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.Some‘fw‘m,s, ore wishas Yo prepare o buflen of knoum pH.

Examplo:  Calewlate Yhe number of imolea of sofid NHy Ot That must ke
woed Yo prepane  1.00 like of a buffer soluten. That is O.JOM im
agugous ommonid. ard hoo a pH of 9IS Find ﬂ\JHB-]/ E\)Hq*}

pH = QIS.  Therefre pOH = 485
[OHT = [4Ix107% M

we know The eﬁwhﬁm’um P 1ovisaton of amumoviia,

NHs + H,0 2 NH," + OH- Kp= 1§05 -
of egucdibium  0.I0 mol X mel L4) *JOS E;;J: u&{M

whte X = rumben of mobo NHy®

moles of baae m\'b} = ®HJ
[ou] = (Vhe&pc’-{ w) g~ Ko o
(cattm) = LYxib=
_ mli of baa RE
mlo of salt = K|, LoHJ = 0318
1
USRI e
= 0.128 moly, .

Polu':PYo‘Hc Adds (no‘f '@L {stu\q>

Untl now, we have only dwcusied The behasior of weok mmoprotic
ocdo : acds with 1 audic hydiogem. per founula wnid.

Many weok oods hawe 2 or mere acdic N;dw
examples : H,COs  carbonic acid
HyPOy  phosphonc acd
(COOH),l oxolic acd
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Consdon canboric acd , H, 005

HiCOs (i) == H (o + HCO3 (o) K= 42<I077

Corbaric. acid bicanbondts ion
HCO (o9 == Hiep + Q057 (og) Ky* 48 107"
Conbmale ion

N that K, << K, = The seerd imusahon. ocans To a much bwer exerd

[H*ICHeos ] Ko [H*][cos*]
[ HaCos] 2 [Heog ]

Gorsiden. The ovtaall ww&o.ﬁm o Conbruc acid (add the 4o e%uo.ﬁ,m
‘foc;eﬁ'm and ameel out ferms a.ppea/w\q on both sdes).

K, -

Ha(0z (o) = QHZOg)* Co, ‘Cag)v K= ¢

) [H +JQ ECOSQ-]
K= [H,COs ] ) K’ K""-

Example : Caledali fhe conconhations of wariouo specico in O-10 M
H;COs = [H I, fon-] ,[Heos §, [Cos™] and [Hyco,] -

H;CO,; (d%) =4 H’(o.%) + HCO3—(O%) Kﬁ ‘{-QX)O-?
f:tqg O.I0M -x x b
[Heoy[= [H+T = \J Ko [aod sner Ruleof Thumb applies
= N 425007 (0. so)
= 2.05 x [O" M

o™ »
“{onT] - H+] © 208xi0% 7 A8ExI0TM




BN

HeOy @ == MY v Cos

bty 205x107 -x 2055 x | )
¢ - CHelCCos* ]
. [Heos ]
48x 107" < (205=TE™ +x)(x) swea Rule of Thumb applics
(2,057 =)

4gx10"= x = [C0*]
~ [H,COs] = O. IOM
[HCOs ] = 205107 M
[Co» ] = 48x10" M
[H*] = 205 = 107" M
[OH] - 4H8%~10" M
Be@rt we Jeove Poﬁy,:rohh acds ,  HzS04 is a polyprotic acd as well.

We have manduved that H;S04 s o sﬁmq acd, BUT & s only
fle fout hudugen that dusocidlzs complotely.

HQSOq (e & H’(ag) + HS0, ©9) K, ve/ujla/w.

HSO4 @) == H'ep + S04 cap K, 2%



Saobt pH
Revaio: .
(1) salts df shong acds + -S‘hlv‘q basks = neudvol soludm.
sinte. neidkin the amion. of strong acd nor codn of strmg base hydholyses.
(@) salfs of strong bases v weak acids = basic soluhm.
smee amons of weok acds hydrolyze fo form OH" i
() Solts of shong ceds + weake bases =addie sduhi -
Smee, cocthona of weak basso Md/\obﬁe_ + ﬁu\ H30* )
(#) solds of weak auds ond weak bues = oedic, basic or rushal solutimo
Q{Qpev\dw\q on which ion hydielyses fo qreade.  extont |
Ko.(w‘: > Kbm owl\c, K,_ k NMJLU-Q
Ko <K basic g

Acidb- BASE TIRATIONS

titration: a proceduns tn which o solutm. of acauodily known cocordrodim
is odded 1o o sclution. of umknown emeonhahen, until The chomical reachm,
betuseon the two soluilis is complefe — Fhis is the eguivalinca point.

How com we dell when the alonte pont in an ocd - base reachm is reached ¢ -
() Bllow The Hhahin, wik o pH elactrode — neamnes pH  (~log [H#1 ) divectly -
@) use am wdicodor which changes color ot the destred Po«'/d:.

oThe Poimt of which. the coloy chamge occuns s The. exd point .
. Hope.@lh{, i the indicator is chosen correctly, wﬁcwpw wll he
close to the equwalente poirt.

Titrodion, of S‘fmv\g Acds with, Strong Rases (or bCe VeAs) -

Consider the +irodion. of 15.0 mb of 0.200M KOH wih ©0.100 M HUOy,

formu.\& wwak e%\m:hav\. KOH (oq) + HUOy(ag) - KUy @@ + H0W®
tohl 1ovac e_%uoﬂ'\m K‘(ao“)i- OH @@ v H(cu() 4 CJB/-(OL%) —-

‘ ‘ lag + Uoilag + Hi0 ()
net ionic equotim : Hlag) + OHp ~> Hi0 ()
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(1) Inhol pH = pH of shmg base solutum "
pOH = —log,, (0.200 M) = .30 spH=14-pOH = 13.20

“ the Rud of calelatime Yhat follow ane applicable o amy Hhation,
using shorg acds and Shevg baass.

Sample coleudotions ( Lymitung Reagent Pmb\&mS}
@) afin 0.Cmlof ©.100M HCUOy hao bean added:

F---{o
molo of HUOy added = M » #L = 0.100Mx0.0200L

HUOA‘ 20 = 0. OOQOO YY\O'Q
moles of KOH afsht= Mx#L = 0.200Mx0.015DL

= 0.00300 ml

\/ limitong reagent problam s “
Kon KOH + HCloy — KCIoy + H,0
m O OOSOOM’L -ggcogmt +o.gga. el +oc.)oo=..ml
t=t OOOlOOch. o . 0.00200ml.  0.00200 mek,

" we have excass base afl Yo reachom. hao occumy.

g o e 0.00100 mat
[koHT = [oHT #L bl ~ (oo150rs ooagL © 0-0%86M
v uelo
added

POH = .54
PH = I4- pOH - 1Hb

(3) offe 30.0mL of OIOMHLIOY hao Been odded

moles of HUOy added = Mx #[ = 0.00300 m
moles o KOH %- Mx %[ » ©.00300 mel

* we hawe stoichuomehic amourds of beth acd and bae puserd oud
‘fﬁeﬁmlsf:&dm\ contouns mlﬁmmaud only salt and H,0.
YH*} = EOH] is dewed ﬁcm\ He aw/bo.hw»o-f wakn .

= Loox 1077 5o olt s duwed
cpH = 2 P10 Ase smsstquaodm\d—@vghmqbﬂ&



CHEMISTRY 102

CHAPTER 18: Strong Acid-Strong Base Titration

Titration of 15.0 mL of 0.200 M KOH with 0.100 M HClOa

mL of 0.100 M moles of HCIOA moles of excess total [H+] or pH
HC10, added added acid or base volume [OH™)
0.0
10.0
20.0
29.0
R, 06 EO0Ea00DOaH0 L S
29.9
30.0
30.1
40.0
14 ¢ 1] H
It > thees
: : tHE
12 Soad b
~~1 0.100 M H
HCIOQ 10
ol
pH
\/ 6k
15.0 mL g i HH
0.200 M ) !
..... T H 13t
o8 : e i
O 10 20 30 40

Volume of 0.100 M HC10, (mL)



CHEMISTRY 102

CHAPTER 18:

Strong Acid-Strong Base Titration

Titration of 15.0 mL of 0.200 M KOH with 0.100 M HClOa
(0.300 M * 0.0150L)= 0.00300 melio Kon
mL of 0.100 M moles af HC10, moles of excess total [H+] or pH
HC10, added added acid or base volume {OH™)
0.0 0 mol mdas KOH - meles HUOY ' ,
1000 o e T 00300 el KOH 1 10wl + 1 N
10-0 O-I00M x O.0I00L | O o Bl 10y | 19m* 52t | 5.0200 M
= 0.00100 mak 0O.00100 12.90
= 0-00200 mol KOH | = 0.0250 L OH~
20.0 O.I00Mx 0.0200 L | 0.00300 mal KOH 20wk + 15mL
= 0.00200 mol = 0.00200 el HUOy | k104 KOH 1 0.0286 M 1256
e = 0.00100 mel KOH | = 0.0350L OH~
""""""""""'"""""""'o'.éé's'c}o"nl&('slbﬁ'"""f';.:,’[s','[ """"""""""
29.0 Saleebuoerist - 000290 mel HUOY 3&%5 Row 0.0023 M 136
= 0.00230 mot = 0.00010 mol KOH | = 0.0440L OH~ '
""" Q;f;""""""'"":""""'6'663’667\;('1&1{""'h&.&'&[ﬁé;\f""'_'"""'""'
0.100 ";";’““:‘L " 0009 mot KOy | iow ok | x5 M | o
SR AT = 0.0000! mel KOH | = O.04H] | oW )
30.0 O.lOOM)‘ 0103‘00L . 1218_1:100”0'7“ _ LOOK[O'}M
= 0-00300 "\0\ e [H*oj’ 9,50(', H+ moH' %OO
""" 0.1 | O.100M% 0.00IL | G051 mel HUGs T jei T
= 30 | - ©.00300 mol KOH | HAloy — KoM X0t M 3.F
eSS = 0.0000! mol HCUOy| = 0.0H5I L H* ’
40.0 O.100Mx 0.CHOOL| O.00400 mok HCQUOy HOnmbL+ 1SmL
= 0.00400 mok - 0.00300 mel. Kot | wuoy Kod | 0018 M L;q
. = 0.00100 mol HUOyl =0.0850 L H*
14 T T
12 fi :
-~ 0.100 M
HClOl‘ 10 B
8 it ? -
pH 3 o
\/ 6 B 2
15.0 mL & | ] i
0.200 M , 1iies
KOH - hy b
moos KOH = 0.300M x 0.0150 L % 10 20 30 40

0.00300 mol

Volume of 0.100 M HC104 (mL)



() Aflr 301 wl of ©.100 M HUOy hoo been odded

livadirg
KoH + HQOy — KUoy + H.0
t=0  0.200M 0-100M

x0.015 L X 0.0301 L
0.0030 md& 0.0030{ mR

Charge - 0.0020 md  -0.00200 mod  +0.00300 mal
t=t O mat o.oogol md  0.00300 mael
excess shog ood eambrals pH

mol H? _ 1% 1075 el
(HY] = ot Volume (L) (s.015L + 0.0301 0y < A2xI0fM

KoH SUOq
pH = ~log[H*] = 3.5

Quastion. @ (Ohich. indicator &) would be appopriste fe This firohim. 7 |
Answer: Lt and phevol hthalein. sine, The endpout of the thadinm

Ig-H

as demckd by the color chamge of the indicodor eccuns ot the same pH as
the ecﬁuwalnmce Pow\‘t (Ldmun: 4.3-2.2 ; PkCholPkﬂ\o.ﬂ.dm.‘ 33—10.0)

Titrohon of o Weok Acd witk, o S‘rmnq'Bose.

Consder the frhahm of 10000 ml of 0.100 M CH;COOH witk ©.200 M KoH

. CH3CO0H(eg) + KOH@g) —> HQHgQOO(q%) + HOW)

0.200M

<2l Ports o-{ Titrochon. Curve,

soluhon. ! Weak acd and s sold
PH s set \)% He weok acd bwgb\

ChytooH (3) Af the e_%ul\)alevxce, pont - soludum is sold + woden

(2) Be_fore. the e%uuvo.lm& Pot}v\t - KoH s »QJ./"T\LM mqew\t

elfeiode (1) Befre htrohon begmo - pH set by cmconhodm of weok osd

(aumd
u.P >

pH s seb by the concontatim of salt of st bow/mk

pH >7
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@ Al the equwoluncs pount -
soluttn 4 exeens base
PH is set by eoncontation of excoso base.

. the haton of o weak base with o strong acd woes fheory we ahuady Rnowo!!

Jhl‘hai QH : CHs COOH = CHsCOO— + H*
. o-1 = xX p &
(H*] = \/Ko. Ead.d]j pH = 287
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Afr 10.0mL of 0100 M KOH is ackd
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Afln. 250mL of 0.200M KoH is odded  ( HALFWAY TO EQUUALEACE)

CHasCooH  + KOH — KCH;Coo + KO

o.loo L o 0.0as0L of
0. 100M 0200M
t=0  0.0I06 mdk 0.0050mol. o

t=t  0.0050 wk 0] 0. 00500mR
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- holfuoay ioe%wduu, numbr of medeo acid = rumben of moles of o

mMan base .
ot od
(WD = Ko oo solf oHe A7
= 1.$%j07% x —&%6
= |.8x1073

* hotfway %e%xuoolwu, PH = pKa
At the E’W& Pourt

ot His po&r\'t, we have ho excess ocd or excass base, m&,&&ﬁa»\dwﬁ%
& pH is datumined by L[sald of iseak acid and shimg baze]

CH;CoOH + KOH = KCHCO + MO
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O. 100k 7L
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~ ol vedume ot ewma = O.100L + 0.0500L= O.150 L
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At the Equualunce Point - Aflr 60O nLof 0200 M KOH s adid

the pH is dafeamined by The contonhotion. of excsss KOH

CHsCood + KoH —  KCH;C00 + HO
6.100M 0200 M
0.100 L 0.0k00L.
t=0 0.0100 moles 0.0120 modeo (@)
t=t o 0.0030 moles O.0I00 mol
| _ 0.0020 no \' R
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CHEMISTRY 102 CHAPTER 19: Weak Acid-Strong Base Titration

Titration of 100.0 mL of 0.100 M CH,COCH with 0.200 M KOH: CH4COOH + KOH ~ KCH,;CO00 + Hy0

mL of 0.200 M | moles of KOH moles of CH;COOH 7 System and (H*) or pH
KOH added added moles of KCH4C00 Formula [OH™}

0.0 0.0 GH4COOH:

KCH4C00:

...........................................................................................

10.0 CH,COOH:

KCH4C00:

25.0 CH,COOH:

KCH4C00:

50.0 CH,COOH:

KCH;CO00:

...........................................................................................

60.0 CH4COOH:

KCH4C00:

14 T s

0.200 M 12 fHi
KOH

10 EE: ": s :%EEEm R

pH "/ PH i
electrode 6 B :

100.0 mL

0.100 M i
CH4COOH 2k

0 10 20 30 40 50 60
Volume of 0.200 M KOH added (mL)



CHEMISTRY 102 CHAPTER 19: Weak Acid-Strong Base Titration

Titration of 100.0 mL of 0.100 M CH,COOH with 0.200 M KOH: CH5COOH + KOH - KCH,C00 + H,0

mL of 0.200 M moles of KOH moles of CH,COOH System and [H+] or pH
KOH added added moles of KCH,CO0 Formula [OH™]
0.0 0.0 CH4COOH: ‘ weok ocd Cheg
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""" 0.0 | . . |ocmcoon: |soltof wekacd |- - |
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’ KCH3COOZ = %&l ;?‘oxlé‘sM
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pH 21

Tﬁmﬁa\r\. Cunve 'Ec S‘h(mq Acd and Wenk Bose : (s‘\ml.\o.&b Bor #3;)

Consider, 100 mL of O,I00M NHz with 0200 M HU

- @® inhal pH = FHo{weaJabwesM
OHICT (o8] = VKo [ base] :
L @ pH before equunlonce = pH of baaic buffer soletim
' mod _base
Kb m:Ql solt

fon-] =
°fg_t‘i4 ©) PH ojectmoaﬁm;o. = PH o;f sﬁ%inyaad/ueokh
(U] = —Kg% [sod]
@ pH offer ewoﬂ.wc.o. = FH of sﬁm\qaod&:r@uhm

(0] = Lo acid]
s

Equwolamce Pt. = pH of swuako-(biabfqaad

pH 21

Sb nl
mLof HQ
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Trhadion, Cuwe o Weak Acd with Weak Base

FH +t

mL NHy odded
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itk § q o i

mb strong acid
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Wih si'qu acs

Tehodion. of CHsCOOH soluckim. et A,
me-&ﬁw.oaimnpowd’ w ot pH=7
suee K, =K,
(sot = NHy CH3COO and both
lows hytholy ze b the same extt

No'&‘fixo.tﬁ\ceﬁwmﬁum pt s nat

skq/«.p at oll.
PH ‘ NO'G.: <
’ Ky
S m%u;.,
ml. stuwng base
Trhoton. of strong ocld
shong booe
PH7 2ui. Fm)’d" >3
mbk strong base

T’ho.ﬁ'ws\. of weak ocd
wih shong base



