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[TP] Some base added: When 25.0 mL of 0.100 M NaOH is added
to 50.0 mL of 0.100 M HCl(aq), the resulting [H;07] is ...
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Lecture 20 CH102 A3 (MWF 4:40 pm) Spring 2020

Helpful hints:
*  TurningPoint session ID:

* Please make sure to “Connect Audio” so that you can hear the instructor (lower left-hand corner of the

Zoom window)

BUch102sp20a3

* Please make sure that your microphone is muted, and your video is off

*  The TurningPoint app on your phone will only show answer numbers, not the answers — this is OK!

* You won’t be able to see the responses accumulate for the TurningPoint questions, or the % results, in the

Zoom session — this is OK! My laptop is running TurningPoint separately.

* Use Chat to ask (and answer!) questions during the lecture
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Lecture 20 CH102 A3 (MWF 4:40 pm)
Wednesday, March 18, 2020
Today: /

» Strong a¢id titrated wit
* Weak afid titrated with §

trong base
strong base

Next: Complete: weak acid titrated with a strong base; a “buffer” is a
solution containing a weak acid and its conjugate base; buffers resist
changes in pH.

Start Chapter 22: Solubility and precipitation reactions
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Acid (strong or weak) titrated with strong base
“Titration” of an acid means adding successive amounts of strong base, to determine
the amount of acid present. B
It is helpful to consider the following four successive circumstances.
1. Initial point: Pure acid  STOVe ACwo 0’:
WBA ACO
2. Some base added, but not enough to react with all of the acid >
3. Equivalence: The same amount of base added as moles of acid originally present
- —
4. Post-equivalence: More base added than moles of acid originally present
’ - N
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(Strong acidtitrated with(strong base’

Since strong acids react with water 100%, titration of a strong acid with a
strong base requires only limiting reagent calculations.
-

Strong-acid/strong-base calculations do not require ICE tables.
Srpnie '

HA + H,0 —> HOF + A°
T Ca = O

E ~O Ce Ca
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Strong acid titrated with strong base nO0 o
‘ 4
Page 787: Titration of 50.0 mL 0X0.100 M HCl(ag with 0.100 M NaOH(aq). /’{
Initial point: Pure strong acid ) ﬂ)p‘[/
volume OH added = 0 L ] K
N o.l N
[H;07] = 0.100 M N
pH = —1o0g(0.100) = 1.00 A o
4 \—ﬁ)
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Strong acid titrated with strong base
Page 787: When 25.0 mL of 0.100 M NaOH is added to 50.0 mL of 0.100 M
HCl(aq) the resulting [H;0"] is ... “
Volume of 0.100 M NaOH (aq)/mL
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Strong acid titrated with strong base

Page 787: When 25.0 mL of 0.100 M NaOH is added to 50.0 mL of 0.100 M

HCl(aq) the resulting [H;0"] is ... “

Some base added; some acid remaining 1 r‘
volume OH~added = 0.0250 L *
mol HCI remaining = 0.00250 mol o
mol OH™ remaining = 0 67
total volume = 0.050 L + 0.0250 L =\0.0750 L 2‘_/
[1.13()+]=%OmOI - i

! 0.0750L / 0 10 20 30 40 50 60 70 80
pH = —1l0g(0.0333) = I R
ﬁfﬂﬂfnﬂd f M (_ O l; ith 0.100
b
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Strong acid titrated with strong base

Page 787: Whe0.100 M NaOH is added to 50.0 mL of 0.100 M

HCl(aq) the resulting [H;0"] is ... “
/- HAL +ou” — o+ g~ 4
Ste
/770 0" M 0.005 H B" Equwval;\‘c;\é
o g3 :
Cb/na - 0,0‘15 "0,005 4
Fw O O ho)? =
— ; MQQ /0,(7"\‘ valumeéf‘mmMhf“?ﬁ(fQ)/T‘L
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Strong acid titrated with strong base

Page 787: When 50.0 mL of 0.100 M NaOH is added to 50.0 mL of 0.100 M

HCl th Iting [H;0%] is ... "
(aq) the resulting [H;0™] is C@,/ ]

Equivalence point: Conjugate base only r‘
volume OH~added = 0.0500 L *
mol HCl remaining = 0 g | ya MO
mol OH™ remaining = 0 / 67 %Cﬁ _
[H;0%] = 1.0 x 1077 M (at 25°C) Z‘J i
pH = 7.00 N R

Volume of 0.100 M NaOH (aq)/mL
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Strong acid titrated with strong base

Page 787: Whe @ 0.100 M NaOH is added to 50.0 mL of 0.100 M
HCl(aq) the resulting [H;0"] is ... " ;

—— H -
e 124 P
10
8 Equivalence
I point
S
6
4 J
2 '
OJ—v—v—v;v— -

0 10 20 30 40 50 60 70 80
Volume of 0.100 M NaOH (aq)/mL

Figure 21.4 Titration curve for the

titration of 50.0 mL of 0.100 M

HCl(ag) with 0.100 M NaOH (ag)
es
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Strong acid titrated with strong base A”Ef’a,f;}g x4 m

Page 787: When@f&mo M NaOH is added to 50.0 mL of 0.100 M

HCl(aq) the resulti ;0] is ... “

F"ost—equivalence: Conjugate base and excess strong base/.glt}’z: m Wnﬂ
volume OH-added = 0.0750 L. (A5¢Q up ] %; _
mol HCI remaining = 0 oLv= /g;(’, E:- o __H/
mol OH™ remaining = 0.00250 mol Ac(p
total volume = 0.0500,L + 0.0 ] Pr&GeT 45|

_1 _ 0.00250 mol_/ l 1\) SaeT -
[OR™] = =ry = 0:0200 CO0VS pafpr—Vlf wammmanw
POH = ~log(0.0200) = 1.70 |7 O 09 S0 el ket <, arr L@
pH = 14.00 — 1.70 = 12.30 (a} 25°CP- 202 gesf i, e
S
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