Titrations

Titration Terms

Titration

Controlled addition of a liquid into a vessel to measure the volume that reacts
with a substance already in the vessel

Indicators

substances that change color to signal when to stop a titration
Organic dyes whose color is sensitive to pH

Endpoint
point in a titration when the indicator changes color

Standard Solution
solution of known concentration used in a titration

Neutralization
double replacement reaction: an acid and a base react to form water and a salt

Acid + Base =» Salt + Water

Indicators

Bromthymol Blue

Litmus

Complex Organic Compounds
Change color with pH
Choice depends on desired end-point

Methyl Orange
Methyl Red

Phenolphthalein

Phenol Red

Thymol Blue -
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Phenolphthalein

One of the most common indicators used
Laxative
C.S.1. = used to determine if stain is blood
Kastle-Meyer Spot Test
Phenolphthalein plus sample

Add H,0,
Hemoglobin present oxidizes to pink form
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pH = measurement of molar H* concentration
The H means [H'] (molar concentration of hydrogen ions)
The p in pH means “the negative logarithm of

» [H]=1x10P"

pH 7 means the concentration of H" = 107 M
pH < 7 =>» acidic

pH =7 =» neutral

pH > 7 =» basic (alkaline)

Common Substances

Concentration of
Hudrogen ions

. Examples of solutions at this pH
compared to distilled water

10,000,000 Battery acid, Strong Hydrofluoric Acid H* lon Examples of
Concentration Solutions o
1,000,000 Hudrachloric acid secreted ;
by stomach lining ‘pH Vélue
100,000 100 — —— 0 — Hydrochloric acid
Leman Juice, Gastric Acid
Yineger 1071 — e i a s
10,000 . )
Grapefruit, Orange Juice, Soda 10°em— 2 Stomac_h gcnd
Lemon juice
1,000 Acid rain 103 — —— 3 — Vinegar, cola, beer
Tomato Juice "
-4 — — —
100 — 10 4 Tomatoes !
Soft drinking water pre 4
Black Coffee 105 — — 5 — Black coffee
10 Normal rainwater
Urine G
Saliva 10-6 — 6 — Urine
Saliva water
| o 7 —
Pure" water 1077 — — 7 — Pure water —“ -
Blood |
1710 108 — — 8 — Seawater
Sea water 4
. o &7
109 — — 9 — Baking soda g
14100 _
Baking soda 10-10 — - — 10 — Great Salt Lake
Milk of magnesia
141,000 Great Salt Lake .
] 101 — — 11 — Household ammonia
Milk of Magnesia
1/10,000 ) ) 10712 — — 12 — Household bleach
Ammonia solution
=13 — c— —
1/100,000 10 13 Oven cleaner
Soapy water
10°14— — 14 — Sodium hydroxide
141,000,000 Bleaches
Oven cleaner s'
1410,000,000 Liguid drain cleaner

Copyright Larry P. Taylor All Rights Reserved



buret s

acid of unknown
concentration

| I 0
Rurette contains |-
0.1 10
strong base. -
_20

Rraker contains|—
0.amM

strong acid.

Titration Experiment

14

base of known
concentration

pH

- stopcock

|_ﬂ

- pQuivalence
point

base

Titration of strong base (25 cm®) with strong acid.

Rurette contains [ [
0iM -10
strong acid. - 12 }
20
Rraker contains|— 10
0.1M K
strong base. | [ 1 8
40 pH I
50 Bt
4
2k
10 20 30 40 50
1 wolume (cm®)
T
|
| tration of strong acid (2b cm?) with strong base.
IREF
12 |}
10 L
8| .
o End Point
4
2|
0 . . . . .
10 20 30 40 50
wolume (crm®)
1
Indicators
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Neutralization Reactions
Acid + Base = Salt + Water
For HNO3 + Mg(OH)2 =
# mL’s of 0.835M HNO3 needed to neutralize 38.5 mL of 0.522M Mg(OH)2?
Complete and balance reaction
2 HNO3 + Mg(OH)2 = Mg(NO3)2 + 2 H20

Given: 38.5 mL 0.522 M magnesium hydroxide
Wanted: ml’s 0.0835 M nitric acid

Start with # moles of given (known) substance

Mg(OH)2: 0.522 moles  x 1 L x 38.5ml=0.0201 moles
L 1000 ml

Problem is now just another Stoichiometry thing (moles =» moles)

Given: 0.00201 Moles magnesium hydroxide
Wanted: ml’s 0.835 M nitric acid

Use per expression from reaction coefficients:

0.0201 moles Mg(OH)2 x 2moles  HNO3 = 0.0402 moles
1 mole Mg(OH)2

Finally, convert moles to solution available:

0.0402 moles x 1 L x 1000 mL = 48.1mL
0.835 moles 1L

How many mL of 0.0957 M NaOH neutralize 20.0 mL of 0.180 M HCI?

As Linear String: Starting with standard molarity

0.180 moles HCI x 20.00 mL x 1 mole NaOH x 1000 mL =37.6 mL
1000 mL 1 mole HCI 0.0957 moles NaOH

As Linear String: Starting with mL’s standard added

20.00 mL x 0.180 moles HCI x 1 mole NaOH x 1000 mL =37.6 mL
1000 mL 1 mole HCI 0.0957 moles NaOH
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How many mL of 0.266 M KOH are needed to neutralize 25.0 mL of 0.172 M
H2S0O4? Write the balanced reaction

H2SO4 + 2KOH =» K2S04 +2H20
As Linear String: Starting with standard molarity

0.172 moles H>SO4 x 20.5 mL x 2 moles KOH x 1 L x 1000 mL =26.6 mL
1000 mL 1 mole H,SO,  0.266 moles 1L

As Linear String: Starting with standard ml’s added

20.5mL x 0.172 moles H,SO4 x 2 moles KOH x 1 L x 1000 mL =26.6 mL
1000 mL 1 mole H,SO,  0.266 moles 1L

How many milliliters of 0.832 M HCI are needed to neutralize 1.46 grams of sodium
carbonate? 2 HCIl + NapCO3 = H20 + CO2 + 2 NaCl

1.46 g Na;CO3x 1 mole x2mole HCI x 1 L x 1000 mL =33.1 mL
105.98g 1 mole Na,CO; 0.832 moles HCI 1L

Neutralization Reactions: Solution Stoichiometry

Determine moles present in given solution
Use reaction coefficients (“per expression”) to get moles wanted
Convert moles wanted to solution concentration

At endpoint:

Moles added ( Moles  x mL standard) = moles present in standard
1000 mL

Moles present standard x “per expression” = moles present in unknown

moles present in unknown x 1000 ml = Molarity (M /L) unknown
ml unknown L

Assignment

Continue Taking Unit 9 Practice Test
The Practice Quiz is very similar to the Unit Exam
Success on Unit exam is directly related to practice exam experience
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