
BH CaLculat ions
of Weak Base

for Titration Cunres
with Strong Acid

There are 4 reg ions of  in t .erest :  (1)  Before the addi t . ion of  anv
acid,  (2)  Af ter  some ac id is  added and up to  the Equiva l -ence Point ,
(3 )  The  Equ iva lence  Po in t ,  and  (4 )  A f te r  t he  Equ iva lence  po in t .

To ca lcu late the pH at  any point  a long the curve,  i t  is  necessary
to recognize which molecules and ions are present  at  that  po int ,  how
they contr ibute to  the pH in  terms of  d issoc iat ion/nvaiot is is ,  and the
concentrat ions of  these species wi th  regard to  the new volume.

1.  In i t ia l .  pH (Before any ac id is  added)
pH is  dependent  on ly  upon the concentrat ion of  the base,  [B] ,  and

i t s  i on i za t i on  i n  wa te r .
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D

l h  t
I H I
L 9  J

l h d .  n r l H  - t . n d t ( t H  I
y v r 4  l v v  L  v r r  I

gives expressioo K5 =

K , = Y 2

l B l  - x

and  x  =  y ' (Kb tB l  )  and

rP .H+ l  rnL I - ' l
-t=Ll-l-w-J-

r h f

L D I

and i f  [B]  >>x then
ignore x on bottom
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2. pH aft'er srome acid is added and up to the equiva1ence point.

A11 ac id added reacts  immediate ly  wi th  the base to  form sal t ,
( con juga te  ac id )  and  the re  i s  s t i l l  some XS (excess )  base .

K l .  exp ress ion  i s  s t i l l  Kb  =  f  BH* l  tOH- ]  bu t .  .  .  [BH* ]  *  tOH- l
t B l

sros We must determine t.he MoLarity of the BH+ ion formed and
t ,hat  o f  the XS B.  To do th is ,  one must  use so lut ion s to ich iometry  and
a balanced equat ion ( refer  to  l imi t ing/excess react .ant  problems).  The
moles of acid added and the volume of acid added and the total volume
must be considered at  the point .  of  interest .

Ku = fBH* l  fOH- l  where [BH*]  concentrat ion of  the sa1t .  formed
tBl  where tB l  concentrat ion of  the XS base

solve for  tOi t -1  and f ind pOH then f ind pH.

3. At the Equiwalence Point,

A11 the base has reacted wi th  the ac id and t ,here is  no XS of
e i t h e r .

B + HA it BHA for example NH: + HCl rt NH4CI

Therefore the only  species present .  (o f  in terest . )  is  t .he sa l t  formed,
the  ca t i on  o f  wh ich  (BH* )  undergoes  hyd ro l ys i s .

BH+ + HzO r:r B + H3O* This becomes a "Ku problem"

K a  =  f B l l H ' , o * l
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s ince:  [B]  = [H.O"]  ( formed by the hydro lys is  react ion above)

v - 2
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[BH* ]  - x  .  .  .where  [BH" ]  =  concen t ra t i on  o f  t he  sa l t
formed,  and usual ly  the x  on the bot tom is
smal l  enough when compared to  [BH*]  to  a l1ow
us  to  i gno re  i t .

So l ve  fo r  x  wh ich  i s  equa l  t o  [H?O* ] .

*  = /  (x .  teH*D and pH = -Log tH.o. t

4. pH above the equivalence point.

Sol-ution contains XS acid and the salt formed from the
neutra l izat . ion react ion.  S ince the concentrat ion of  the H1O+ f rom the
XS acid is much, much greater than the contribution of H..O{ ions from
the hydro lys is  of  the sa l t  cat ion,  the pH = -LogIXS H?O+i ,  which is
rea11y the concent . ra t . ion of  the s t rong ac id in  excessl

To so lve,  f ind XS moles of  H3O* ions and conver t  to  Molar i ty  wi th
the vo lume at  that  po int .  One mu6t  use so lut ion s to ich iometry  and a'ba lanced 

equat ion to  accompl ish th is  ( re fer  to  l imi t ing/excess
reacLan t  p rob lems) .


