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https://www.youtube.com/watch?v=1YlXtpF-19A

VII) Acid/Base Titration Curves

Titrations are commonly carried out to find the concentration of an acidic or

basic solution.

A standard titration curve has an x axis that is the Volume of Base (or Acid)
Added from the buret and the y axis is the pH in the flask.
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Notice the general shape of the titration curve. The pH rises very slowly at
the start of the titration, drastically in the middle region, and then very
slowly again at the end. Why is this so?

At the start, in order to make the pH change 1 unit (from say 2 to 3) you have
to add a large amount of OH- from the buret. pH 2 is an [H:O*]=_0 - O | M
and pH 3isan [H:O"]=_O - OO M |
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Thus, you must add ?¥\q>
N\ 2
7 0. 01M - 0.00\M

a large amount. oylwin
o In the middle region‘,-\j;? change the pH from 6 to 7, you must add rhed
3 ©. 00000 M-%6.000 000! M =0.000 0006 A OH;, one (f°0~\‘Cf‘
ten-thousandth of the OH- needed to change the pH from 2 to 3!
This is why, from about pH 4 to pH 10, you add very little OH- and the pH

changes so quickly. After pH 10, the same effect takes place as early on.

©-00% M  OH, quite

(/A-n analogy using $: If you need to pay a $10 000 loan down to $1 000, it costs
$9 000. This may take awhile to pay off! But suppose you had to pay a $1 000
loan down to $100, a $100 loan down to $10, a $10 loan down to $1, a $1 loan
down to $0.10, and a $0.10 loan down to $0.01 (simulating the middle of the
L pH curve). This, in total, costs $999.99, a fraction of the first loan!

Here is an example of a strong acid/strong base titration reaction:

- /
H(:(Iag NaOP,IaP: ROy + NaC cagd

What products result? o o + SGQA .

Water is, of course, neutral. Is the resulting salt neutral? Why or why not?

Wa C) —4\:»9L r 17 e vl
had"’d(v% (spe Sader icns) - neuthre |

Therefore, what is the pH at the equivalence point of a strong acid/strong

base titration? ?H’Z 3 b’C bo“H’\ ?rodUC/S art newhol .

Strong acid/strong base titrations result in a salt that does not hydrolyze,
therefore the equivalence point is always 7. endpoin + ol cndiccd.

An ideal indicator for a titration is one in which the colour change ale
encompasses the equivalence point. want endpoint = €quroa > en ]
g ‘ po’

.?\r\a,r\o\’?h ‘ . rveu
: ol bue ~1.4 [
'\’)YO(V‘ (v; < - VV\Q.\H/\D oranCOL

List the ideal indicators for a strong acid/strong base titration.
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List the ideal indicators for a strong acid/strong base titration.

However, in our lab, we used phenolphthalein to indicate the equivalence
point of a strong acid/strong base titration, even though the endpoint of

phenolphthalein is 9.1. Why is this okay? -
Bl 0?0 Y shaurp caf iR on Ve G

o,
. ; bot Ware 1S
(s %714 changs rep dly \’;’;2/
stk chanaeS 11 ﬁﬁi volume®od past added omrg

: 5 inYindicatr @ndpoinds would ke o ey smeud
Diferencs volume (sma source of error)

Weak Acid/Strong Base Titration (strong base is in the buret)
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Though two parts of this curve are different than the strong acid/strong base

curve, the vertical rise is still present.
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6r6¢h .
What is different compared to a strong/strong titration? /)
L senadh Jowip ot sturd @ corve (90 m+@> O™

added Gt slart dgleles anw Hz0* and ??H
in(\'\‘alltg

2. equivalena T,wo-rﬂ- 'S \mb\'\e/r @ pH L g-9
(due Yo W sod ht)droj'b\nb \oo\&coubh:D

Why, for a weak acid/strong base titration, is the equivalence point between
pH 8 & 9? > VaF — l\%
e, HF + NaOH — B0 HoaF

ba%(.

F- +-HzO\_-+\F

weat,
Which indicators would be ideal for a weak acid/strong base tltrat10r17 ? PH

‘el'l& \f\d'CCd‘OV -er\dEolr\ witn N w.swsm
QQU\UOL %'Cl ?\r\p.r\oqﬂ-\m\\e\n ~a.\
point Thymo | Bl ~ &%
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oﬂ Why does this curve start at a high pH and end at a low pH?

\L As woo add acid . BT\ o [P

VAR o {»ﬁmi"s}

Characteristics include an initial dip in pH and an equivalence point pH of
5-6. Thisis becausg the ?Slt produced will hydrolyze acidically:
ex. @Nﬁa = NHiCl ondy product s a Ls::’/i)
NH:Cl = NHs + CI dvssoc. 106/,

ﬁH—f)+ H0 < NHs + “b“""tﬂ% aci dl‘ca((a .

weal The extra H:O* produced due to the
aerd -

hydrolysis of the salt lowers the equivalence

point to pH 5-6. P\ = Loy
e@:’w’w,/‘ﬁ 7L “b()} <Y \
voin*
List the ideal indicators for a weak base/strong acid titration:
. 2 e e - hioraprerol red
want endpoint within R D6 rangg -
. yy\_Q,\H'l%‘ YQC‘ .

Assignment 8: Titration Curve Exercises

1. Hebden p.176 #125

2. A student titrated a 25.00mL sample of 0.20M HX acid with 0.20M NaOH.
The following data was collected.

Volume of NaOH added (mL) pH
0.00 2.72
10.00 4.57
24.90 7.14
24.99 8.14
25.00 8.88
25.01 9.60
26.00 11.59
35.00 12.52 a)

33

Acid Base Il Page 6



