Lecture |

Solutions and Dilutions

PROBLEM1: We have a stock solution of HCI with a concentration of 1M. We want to prepare
100mL of HCI 0.1M. Which is the volume of the stock solution needed? How many mL of
water should we add to obtain the final volume?

Solution:
Ci=1M
C2=0.1M
Vi=x
V,=100mL
LV, = Gy,
v, = MO g 601s = 10me
1M

It means that we take 10mL of the initial stock (1M) HCI and we will add 90mL of water in
order to have the final volume of 100mL.

PROBLEM 2: How much of a 0.4 mg/mL stock solution of insulin solution is required to
provide a patient with 10 micrograms (ug) of insulin?

Solution:

C, (stock solution) = 0.4 mg/mL=400 pg/mL
C,oVo=10 ug

V; (stock solution) = x

10ug

V, = ———" = 0.025mL = 25uL
1= 200ug /mL mn "



Weak acid: K,, pH and molarity

PROBLEM 3: The degree of dissociation of a 0.1 M acetic acid (CHz;COOH) solution is
a=0.132. What would be the pH and dissociation constant K, of acetic acid?

Solution:

Acetic acid is a weak electrolyte and dissociates in acetate ion and hydrogen ion:
CH3C00H4q) S CH3C000, ) + Hiyg

If the initial concentration of acetic acid is taken as Cy then initial and equilibrium

concentration of all species would be:

CHsCOOHq S CHsC00G, +  Hig

Initial concentration Co 0 0

Modification -aCy +aCy +aCy

Concentration at the

equilibrium Co-aCo aCo aCo

By computing the acid constant/dissociation constant formula:
_[CHsC0000)]  Hap] _ €§-a* _ 0.1-01322
@ [CH3COOHgq)] Cor(1—a) (1-0.132)
To calculate the pH we need to compute the [H{,,]. By definition we know that [H,\] = C, -
a, thus we have that:

=2.007-1073

HY 1= C,-a=0.1-0.132 =0.0132M
(aq) 0

thus the pH is
pPH = —logo[Hp] = 1.9




PROBLEM 4: A 0.228 M solution of uric acid (HCsH3N4O3) has a pH of 2.39. Calculate the K,
of uric acid.

Solution
Uric acid goes under dissociation

HCsH3NyO3ag) S CsH3NyO3(aq) + Hiag)

[ C5H3N4-03_(aq)] [Hép]

“" [HCsH3NyO3(ag)]
If we define ‘x’ as the unknown concentration (in mol/L):
CsH3N, 0304y S CsH3N403 44 +  Hig
Initial concentration 0.228 0 0
Modification -X +X +X
Concentrgtlgn at the 0.928-x « «
equilibrium
From the pH:

x = [Hpl = 1077 = 107239 = 4.07 - 1073M
So

_ [CSH3N403_(aq)] [Hép] X
a [HC5H3N403(aq)] 0228 — X

=741-10"5M




