
T h e r e  a r e  4  r e g i o n s  o f  i n t e r e s t :  ( 1 )  B e f o r e  t h e . a d d i t i o n  o f  a n y
l r=oa  I ) \  a f t s ;  some base  i s  adCed  and  up  to  the  Equ iva lence  Po inL ,
J J C f . D € t  \ L  /  n ! u

(3 )  The  Equ iva lence  Po in t ,  anC (4 )  A fLe r  t he  Equ iva lence  Po in t '
To  ca l cu la te  t . he  pH a t  any  po in t  a iong  the  cu rve ,  i t  i s  necessa ry

f  n  reco6.n i  ze which mol-ecul -es ana ions are present  at  that  po int ,  how
4  v v v : r - - 4  s  v

r h e r z  r . o n t . r i b u t - o  t - o  r h e  n F T  i n  L e r m s  o f  d i s s o c i a t i o n / h y d r o l y s i s ,  a n o  t h e
L i r g J  v v t r  u !

con len t ra t . i ons  o f  t hese  spec ies  w i th  rega rd  t . o  t he  new vo lume.

pH CaLcu. lat ions
of Weak Acids

for Ti trat ion Curwes
\^rith strongr Bases

and x  -  [H" ]

1 .  I n i t i a l  p H  ( B e f o r e
pi{ is dependent

and  i t s  d i ssoc ia t . i on .

H A + r H ' + A -

s i n c e :  l H * l  - tA- l

a n w  h a s e  i s  a d d e d )s r r J

. " ' ,  1 . ,  1 ' r11^n  rhe  concent ra t . ion  o f  the  ac id ,  IHA]  ,v I a ! J  s } / v r ^

g ives  exp ress ion  K .  =  fH* l  fA - l
iHAl

K. -- xt
'  IHA |  -x  and i f  [HA]  >>x  t 'hen

iqnore  x  on  bo t tom

s o :  K ^  =  x 2
G -

tHA]

a n d . :  p H  =  - L o g [ H - ]
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2. pH after some base is add,ed. and up to the equivalence point '

A11 base aCd.eC reacts  immediat 'e ly  wi th  the ac id to  form sal t
/ n n n i r r r r : t - e  t r a s e )  a n f l  t h e r e  i s  s t i l l  s o m e  X S  ( e x C e s s )  a c i d .
\ U V l l - J  

q v q L s  /  s r r u

Ka express ion  is  s t i l l  Ku  =  f  H , * l  f+ - l  bu t "  '  [H* ]  +  tA- l*  
[HA ]

so: We must d.etermine the Molarity of t .he A- ion formed and that

o f  t he  XS ga .  
- i o  

ao  th i s ,  one  musL  use  so lu t i on  s t .o i ch iomet ry  anC a

ba lanced  equa t ion  ( re fe r  t o  l im i t i ng /excess  reacLanL  p rob lems)  '  Th '
moles of base addeC and the volume of base added and the total volume

mus t  be  cons id .e red  a t  t he  oo in t  o f  i n te res i  '

K-  = iH* l  f  A- l  where tA- l  concenLrat ' ion of  the sa l t  formed- 'a  - - i l iAr  
where tHAl  concentrat , ion of  the XS ac id

so l ve  fo r  [H* ]  and  f  i nd  PH '

3. At, t lre Equiwal.ence Point

A11 the ac id has reacted wi th  the base and there is  no XS of

e i t he r .  The re fo re  the  on l y  spec ies  p resen t  (o f  i nLe res t )  i s  t he  sa l t

formed. ,  the anion of  which (A=)  undergoes hydro lys is  '

A-  + HzO c HA + OH- This  becomes a "K5 Problem"

K .  =  f H A l  i O H - l
tA -  l

S ince:  IHA]  = toH-]  ( formed.  by the hydro lys is  react ion above)

f ,  - -2r\h - --_-a--  
l A - l - x  . . . w h e r e

and the x
^^ -na  ra r l
v v r l l y q 4  v v

So lve  fo r  x  = tOH- l  and  f  i nd  PH.

and pOH = -LogtOH- l

4. pH abowe the equiwal.ence point'

so lut ion conta ins XS base and the sa l t  formed f rom the

neutra l izat ion react ion.  S ince the concentrat ion of  the OH- f rom t 'he

XS-a;;. is much, much gr"ui-r than the contribut. ion of OH- ions from

f f i . - f i terof '" i= of the ial t  anion, the pOH = -Log[XS OH-].

To  so l ve ,  f i nd  XS mo les  o f
the vo lume at  that  PoinL.  One
balanced equat ion to  accomPl ish
reac tan t  P rob lems) .

r^ - t  =  r r " 'n r .anr . ra t , ion  o f  the  sa l t  fo rmed
L n  J  u v a r v e r r !

on the bot tom is  of t ,en smal l  enough when
to  tA - l  t o  a l l ow  us  to  i gno re  i t  '

OH- ions and conver t  to  Molar i ty  wi th
must  use so lut . ion s to ich iometry  and a

th i s  ( re fe r  t o  l im i t i ng /excess

( K b  I A - ]


