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Introduction to Buffers:

What is the concentration of all species at equlibrium in a solution prepared by mixing 1.0 mL of 1 M
formic acid and 1.00 g of sodium formate and diluting to 250 mL?

Constants Used:

M 1= ol Ky =10-10 M2

liter
Given a buffer prepared from a weak acid where (Input appropriate value here):

. 4
K 4:=1810 %M

The concentration of the acid in the bufferis (Fill in values and delete unnecessary sections.):
Cgock =1'M

Vstock::l-mL

V total = 250-mL

. C stock'V stock

C_.4=
acid
V total

_ 3,
Cid= 4.10 "M
The concentration of the salt is:
mass oyt := 1.0-gm

MW oyt :=(((22.990) + (12.001) + (2-1.0079)) + (2-15.999)) -gm-mole *

mole%‘lt = =

volume%‘lt :=250-mL
mole salt

C = =
st volume%‘lt

C oyt = 0.058°M



The equlibrium solution for HA + H20 <> H30+ + A-

Initial Concentraion C acid C st

Equlibrium Concentration C qcig— X X Cgit X

Equlibrium expression:
< (Catt X)X
a=—
Cacid= X

Assuming X is smaller than [acid] and [salt], this reduces to:

<c$|t>-(X)
(C acid)

Ks=

Solving for X:

K 4C o

X 1= a ™~ acid
C st

X = 1.2421-10 °-M

Equlibrium Concentrations:

Cua =C ahig— X Cya = 3.988:10 %M
C 30 =X C 30 = 1.242.10° %M
Cp=C gyt X C 5 = 0.058°M

pH ::-Iog<C H3O-M'l) pH = 4.906

pOH :=14- pH pOH = 9.094

Solving for X without assumptions:

< _(Cqtt X)X
L
C acid— X
-1 1 1 2 2
E'K a_E'C%It+E'JKa +2KgC it Cxat +4KaC g
X:=
-1 1 1 2 2
E'K a‘E'let‘E'JKa +2KaCqt+ Cyt +4KaC g

- <,I\A

1.238.10°°
-5.8159.10°2




Equlibrium Concentrations (Calculated for both roots, select the reasonable
answer [top or bottom in ()]:

3
3.988.10°
Cup =C oiq— X Cup = oM
HA acid HA 0.062
1.238.10°°
C =X C = oM
H30 H30 | sg
1.238.10°°
CA :=X CA = oM
-0.058
i'=0,1.1
H. :=-log/C Mt H 4.907
i=-1lo - =
PR g< H30, > P21 1235 1.304i

9.093
pOH :=14- pH pOH = .
12.765+ 1.364i



