Chemistry 12 \] H . '9\ Name:

Acid-Base Equilibrium III b 154143 e

| pH and pOH

Complete the following table: res Ku s [Hz0* J(OH-)

Solution [H:0°] [OH]

1.0 M NaOH o) - Wﬂ - 0*'5-“’\1 [ OM

- the) | LOM (o) ey = 1.0x[0™M

e (Concentration of acids and bases can range from extremely high to extremely low.

e [tis easier to express these concentrations as logarithms.

Logarithms o P H

e “Power of 10” way to specify the concentration of hydronium or hydroxide ions in a solution
e The logarithm of a number is the power to which 10 must be raised to obtain that number.

10y=x < Log1ox =y Concedration

1100 & oy, (o) - B

Practice. Take the log of the following numbers. s FH / Concertrafion
log (1.0x10-9) log (1.0x10-7) log (1.0x10-5) log (1.0x10-3)
-1.00 - -7.00 = -5.00 T 3005y
log (5.0x10-9) log (2.4x10-7) log (1.6x10-5) log (7.9x10-3)
. 850 Y " 4,80 "Rl

We want to avoid negative numbers so we multiply by -1. This is called taking the “negative log”.

-log (7.9x103) = 1 ‘ 0

Practice. Take the NEGATIVE log of the following numbers.

-log (1.0x108) -log (1.0x10-6) -log (1.0x10%) -log (1.0x10-2)
§.00 = (.00 = 4,00 = 200
-log (5.0x10-8) -log (2.4x10-¢) -log (1.6x10%) -log (7.9x10-2)

- 1.%0 Y = 3.80 = [.1o



e The reverse of “taking the log” is to “take the antilog” - EXPONENTIAL FORM
e [tjust simply means to write the number as a power of 10. /l’ H Con centreds on
/

Antilog (2.0) = 1020 = 100 Antilog (-2.0) = 1020 = 0.01

Practice. Calculate the following.

10-423 10-034 10-689 10-5.790

=59 %[0 = 0.4b - .23 x10°7 - (. bZxl0™
10-21 10-671 10-533 10-11
= § w3 = 1«0’ = 4707 =0.08

Significant Figures for Logs: 6H)
o Only the digits after the decimal place of a log value is significant:
Ex: -log (5.28 x 10-5) = [-log (5.28)] + [-log (10-5)]
=-0.723 + (5)
=4.277
Molarity: 5.28 x 10> M((3 5F) pH=4.277(3 SF)

Practice. Which solutions have the correct number of significant figures? For the incorrect solutions, write
the correct answer below.

-log (5.61x10-8) -log (8.9x10-5) -log (3.0912x10-2) -log (1.0x10-10)

=7.25 =4.051 =1.509872895 =10.00
7,45\ 4.09 | 50987

10-452 10-31 10-111 10-0.96

=3.02x 105 =8x10+ =0.078 =0.1096

%‘B xmﬁ O”




Kw = [H30*][OH']
Take the negative log...
-log Kw = -log [H30+]+ -log [OH']
Results in...

pKw = pH + pOH

'lcg 3 P

Which means:

pH = -log [H30+*] and pOH = -log [OH']
and
[H30+*] = 10-PHand [OH] = 10-pOH

[ SA) = CH ot
Practice: re [ ‘3 5 .)

1. Whatis th@fa 0.010 M nitricéid solution?
. Y. olo { 00 /
PH |03[H;0 3 loﬂ (O | > R_Q 4 Nno vnit

2. What is the pH jof a solution with [H30*] = 3.2 x 10-4 M?

oH < log (3,210 “) = 8%[

3. What ifa solution with pH = 2.31?
- oW -7.%\ .3
(Mg0t = Jo T+ [0 : ( 491077 M (

4. Whatis th¢ pOH 9f a 0.05M NaOH solution?

O« by () = ~leg (005) [ 13

5. Whatis tha‘fa solution with [OH-] = 2.08 x 10-12?

o < -log (20510 - [ 11 b8 2 | @

6. Whatis th¢ pH pf a solution with a pOH = 11.022? “ 2
. - - 11.02
o) = 07" - 451« 107 M I

(M0 = =+ L ( xl0> M - 2478

[oR)
BH = -loq (L | xto'ﬂ#ﬁ




Kw = [H30+*][OH] = 1.00 x 10-14
Take the negative log...
-log Kw = =-log [H30+]+ -log [OH"] = -log (1.00) + -log (10-14)
Results in...
pKy = pH + pOH =0 + 14 -log = P

Which means:
Practice:

pH + pOH = 14
1. If pH=0.355, whatis pOH?

pOM = (- 0.355 115.645{

2. IfpH = 6.330, what is [OH]?

FOH = |4~ 6330 =770
Low =10 """ =|2.MKID‘PM [
S —
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pOH = l'—l-PH

pOH

()H = Y -POH
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Determine thl@)f the solution that results when 50.0 mL of 0.200 M H,S0, is mixed with 100.0 mL of
0.400 M NaOH: EHzSoﬂ.) C”ao‘_\]

Pilukon CV, Ve (0.40OR)(100.0mL)  Co(I52.0n0
(0.20smX(580mL) = C; (150.0mL) Cot 0.267M: [OH),
Cp = 0.06b7M * [Hz0'J; bigger!
= basic Solvke
Neuka\lizevon

[orYp = [OH )i - [H30* )i
- 0.267M - 0.0bbTM = 0. 200M = (OR-Jp

pOR = - oy (p.200) = 0031 pH = - 0. b9

—_—

A student adds 35.0 mL of an HCI solution with a pH ot 2:60to 15.0 mL of NaOH solution with a pH of
12.00. Calculate the of the final solution.

«OH
[Ho) G o 1 )
-2:00 ol0 M : [H}O*] ‘ = OO‘OH S COH )
\ = 0. AcdiC o, . (0.010)(15.0)
0) (0.010)(35.0) ¢ A C. =(.0030M
D.\\O*“M\ CZ < /(‘T = 0,007OH : [H30 Jl' (SD '03 z [OH-J
50.0 (

[Mgd g - 0.0070M - 0.0030M = (5,000 M

PH z-los (O.ODL(°> =(2‘L(0 ,

What must be added to 500.0 mL of a solution of 0.020 M HI to obtain a solution with a pH of

2.50? (N .
G [4z0* ) nert Wl be arexasy (h303;
~ " \‘-”\:\V;o«\ blo pH = R50 acde
<2.90
[\-\30*-}{\ : ,0 F 0\0032H

[H0)¢ = [H30" )i - CoH- )
[ow?); = 0.0Z0K= 0.0032 M
0.017TM

0.6o00lL x O'O‘ZMO‘ X %— 2 ’O.gqgi
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