Student Chemistry Pages – (Honor’s Chemistry)

Unit 10H:  Acids and Bases
Instructor:
D. Ditkowsky (Thanks J. Galinski)
Introductory Resources:

Addison-Wesley v.5 - Chapter 19, 20, 21

 Helpful Web site links:

http://www.chem4kids.com/files/react_acidbase.html 

www.chemtutor.com 
Main Idea Summary:

· Acids taste sour, are electrolytes, react with active metals to produce hydrogen, react with bases to form water and salts, and cause indicators to change color.

· Bases taste bitter, are electrolytes, react with acids to form water and salts, and cause indicators to change color.

· Water molecules dissociate into hydrogen ions (H+) and hydroxide ions (OH–).

· On the pH scale, 0 is strongly acidic, 14 is strongly basic, and 7 is neutral.  Pure water at 25 °C has a pH of 7.

· A Bronsted-Lowry acid is a proton donor, and a Bronsted-Lowry base is a proton acceptor.  An Arrhenius acid yields hydrogen ions in aqueous solution.  An Arrhenius base yields hydroxide ions in aqueous solution.  A Lewis acid is an electron-pair acceptor, and a Lewis base is an electron-pair donor.

· A conjugate acid-base pair consists of two substances related by the loss or gain of a single hydrogen ion.

· The strength of an acid or a base is determined by its degree of ionization in solution.  The acid dissociation constant (Ka) is a quantitative measure of acid strength.  The base dissociation constant (Kb) is a quantitative measure of base strength. In principle, all reactions are reversible.  Reactants go to products in the forward direction and products go to reactants in the reverse direction.

· The point at which the rates of conversion of reactants to products and of products to reactants are equal is the equilibrium position.

· Changes in the equilibrium position can be predicted by applying Le Chatelier’s principle.
· In the reaction of an acid with a base, hydrogen ions and hydroxide ions react to produce salt and water.  This reaction, called neutralization, is usually carried out by titration.

· The end point in a titration is the point at which the indicator changes color.  An indicator is chosen so the solution reaches the end point very near the point of neutralization.

· An equivalent of an acid is the mass of the acid that provides one mole of hydrogen ions in solution.

· Salts formed from weak acids or weak bases hydrolyze water and produce basic or acidic solutions.
Worksheet 10.1 – Questions About Acids and Bases
NAME:  ________________

Answer the following questions about acids and bases.

1. Identify the following properties as applying to an acid, a base, or both:

a. bitter taste  ____________

b. electrolyte  ____________

c. indicator color change  ____________

d. sour taste  ____________

2. Write the formula for each acid or base.

a. barium hydroxide  ____________________________________

b. hydrobromic acid  ____________________________________

c. rubidium hydroxide  ____________________________________

d. hydroselenic acid  ____________________________________

3. If the hydroxide-ion concentration of an aqueous solution is 1.0 × 10-3 M, what is the [H+] in the solution?  Is the solution acidic, basic, or neutral?

_______________

4. Classify each solution as acidic, basic, or neutral. pH = -log[H+]  or pOH = -log[OH-]
a. [H+] = 6.0 × 10-10  ________________

b. [OH–] = 3.0 × 10-2  ________________

c. [H+] = 2.0 × 10-7  ________________

d. [OH–] = 1.0 × 10-7  ________________

5. What is true about the relative concentrations of hydrogen ions and hydroxide ions in each kind of solution?

a. basic

b. acidic

c. neutral

Worksheet 10.2 – Chapter Questions

1. List some common acids:

2. List some common bases:

3. What do electrolytes conduct?

4. Many metals react with aqueous acids to produce a gas called __________.

5. What do acids react with to form water and salt?
6. What is in Milk of Magnesia, and what is it used for?

7.Copy Table 20.1 page 578
	Naming Acids

	Anion Ending
	Example
	Acid Name
	example

	
	
	
	

	
	
	
	

	
	
	
	


8. What would be the formula of hydrobromic acid?

9. What would be the formula of bromic acid? (hint: chloric acid has a similar formula)
10. What would be the formula of bromous acid? (hint: chlorous acid has a similar formula)
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11. Color the hydrogen’s yellow and the oxygen’s red.

Worksheet 10.3 – More Questions About Acids and Bases
1. What is Kw?

2. Show the equation for Kw.
3. Discriminate between an acidic solution, a basic solution and a neutral solution.

4. Is an alkaline solution acidic? If not, what?

5.What is the formula for pH?

6. What is the range of pH values?

7. If you do not own a scientific or statistical calculator, photocopy page 585.

8. Explain how the exponent of a number helps you figure out the pH.

9. What is an acid/base indicator.

10. Explain figure 20.8 on page 590.

11. What is the difference between Arrhenius Acids/Bases and Brǿnsted-Lowry Acids/Bases.
12. Figure 19.9 on page 539 shows a confusing reaction. Explain the pictures so they make sense.
13. Explain Le Châtlier’s Principle.

Worksheet 10.3B – Introduction to pH Mathematics

NAME:  ________________

Convert [H+] to pH.  Convert [OH–] to pOH.  Identify each solution as acidic or basic.

1.  [H+]  =  1.0 × 10-6


pH  =  ________
Acid/Base?  ____________

2.  [OH–]  =  1.0 × 10-4

pOH  =  ________ 
Acid/Base?  ____________

3.  [H+]  =  1.0 × 10-12


pH  =  ________
Acid/Base?  ____________

4.  [OH–]  =  1.0 × 10-2

pOH  =  ________
Acid/Base?  ____________

5.  [H+]  =  1.0 × 10-2


pH  =  ________
Acid/Base?  ____________

6.  [OH–]  =  1.0 × 10-5

pOH  =  ________
Acid/Base?  ____________

What are the hydrogen-ion concentrations for solutions with the following pH values?

7.  pH  =  6.00

[H+]  =  ______________

8.  pH  =  7.00

[H+]  =  ______________

9.  pH  =  2.00

[H+]  =  ______________

10.  pH  =  10.00
[H+]  =  ______________

11.  pH  =  3.00
[H+]  =  ______________

What are the hydroxide-ion concentrations for solutions with the following pH values?

12.  pH  =  6.00

[OH–]  =  ______________

13.  pH  =  7.00

[OH–]  =  ______________

14.  pH  =  2.00

[OH–]  =  ______________

15.  pH  =  10.00

[OH–]  =  ______________

16.  pH  =  3.00

[OH–]  =  ______________

Worksheet 10.4 – More Questions About Acids and Bases and Equilibrium

1. Explain how changing the concentration of a substance affects its’ equilibrium (page 541).

2. Explain how changing the pressure on a gas can affect equilibrium (page 543).

3. Copy the pretend chemical equation on page 545 and the corresponding equilibrium equation.

4. Write a correct equilibrium equation for the following (unbalanced) reaction:

_____N2 + _____H2  ( ______NH3


Keq = ______________________________________________
5. Show the inequality which allows you to determine if the reaction favors products.

6. At 750oC the following reaction reaches equilibrium in a 1.00L container.

H2 (g) + CO2 (g) ( H2O (g) + CO (g)

8. At equilibrium there are 0.053 mole H2, 0.053 mole CO2, 0.047 mole H2O, and 0.047 mole CO. 

a.Calculate the Keq for the reaction.  

b. Which are favored, reactants or products.

9. How are strong acids different from weak acids (page 600)
Worksheet 10.5 – Questions About Acids and Bases
1. Copy table 20.7
	Relative Strengths of Common Acids and Bases

	Substance                                           and  selected Ka
	Formula
	Relative Strength

	Hydrochloric acid                       Too high to measure
	
	

	Nitric acid                                   Too high to measure
	
	

	Sulfuric acid                               Too high to measure
	
	

	Phosphoric acid                          7.5x10 -3 (first)
	
	

	Ethanoic Acid (Acetic Acid)      1.8 x 10-5
	
	

	Carbonic Acid                             4.8 x 10-7 (first)
	
	

	Hydrosulfuric Acid
	
	

	Hypochloric Acid
	
	

	Boric Acid
	
	

	
	
	

	Sodium cyanide
	
	

	Ammonia
	
	

	Methylamine
	
	

	Sodium silicate 
	
	

	Calcium hydroxide
	
	

	Sodium hydroxide
	
	

	Potassium hydroxide
	
	


2. Next to the table, note the relative dissociation of Strong acids, weak acids, very weak acids, strong bases, weak bases and very weak bases.
3. What is Kb?

4. For a solution of a monoprotic weak acid of 0.200M, if [H+] = 9.86 x 10-4 M. 

a) What is the pH of  this solution.

b) What is the Ka for this acid.
Worksheet 10.6 – Salt Hydrolysis Worksheet

NAME: ____________________

Predict whether an aqueous solution of the following ions will be acidic, basic, or neutral.

Acid + Base ( Salt + Water   (Strong Acid + Weak Base ( acidic salt + water)




 (Weak Acid + Strong Base ( basic salt  + water)





  (Strong acid + Strong Base ( neutral salt + water)





  (Weak acid + Weak Base ( ? salt + water)
NaCl    __________

LiNO2    __________

NH4NO3    __________

CaCl2    __________

SrF2    __________

K3PO4    __________

FeSO4    __________

MgO    __________

FeBr3  __________
CaSO3    __________

NaF    __________

RbI    __________

Sr(ClO4)2    __________
ScF2    __________

CaI2    __________

Ba(NO3)2    __________
Cs3PO4    __________
ScSO2    __________

Write the formula for each of the following ions and then predict whether they will make acidic, basic, or neutral aqueous solutions.

Iron (III) Nitrate   

Formula:  ______
Acidic/Basic/Neutral:  __________

Barium Sulfite


Formula:  ______
Acidic/Basic/Neutral:  __________

Calcium Chloride

Formula:  ______
Acidic/Basic/Neutral:  __________
Magnesium Sulfide

Formula:  ______
Acidic/Basic/Neutral:  __________

Lead (IV) Sulfate

Formula:  ______
Acidic/Basic/Neutral:  __________
Lithium Iodide

Formula:  ______
Acidic/Basic/Neutral:  __________
Worksheet 10.7 – Le Chatelier’s Principle
 A + B ( C + D  If you increase the amount of A, more C and D form
If you increase the amount of C, less A and D react – and – A and B form from C and D. 
This is  LE CHATLIER’S PRINCIPAL
Question: If you have carbonic acid and you add sodium carbonate, will the carbonate in sodium carbonate reduce how much carbonic acid dissociates? Here is the equation:

H2CO3( H+  + HCO31- ( H+ + CO32-

1.  How is the equilibrium position of this reaction affected by the following changes?

C(s)   +   H2O(g)   +   heat   ↔   CO(g)   +   H2(g)
a. lowering the temperature:  __________________

b. increasing the pressure:  __________________

c. removing H2:  __________________

d. adding H2:  __________________

e. adding a catalyst:  __________________

2.  Given the following exothermic reaction, predict whether the production of reactants or the production of products will be favored by changing the items listed.  Do so by drawing the appropriate arrows (small arrows, please; there’s not much space).
2SO2 (g)     +      O2 (g)     ↔     2SO3 (g)
add O2
remove SO2
remove SO3
increase heat
increase pressure

increase volume

Laboratory Activity 10A – Acid/Base Indicators and Test Strips
Chemists must be able to measure the pH of the solutions they use.  For preliminary pH measurements and for small volume samples, indicators are often used.  For precise and continuous measurements, a pH meter is preferred.

An indicator is a weak acid or base that undergoes dissociation in a known pH range.  In this range the acid is a different color from its conjugate base.  Each indicator is only useful over a pH range of approximately two units.  Many different indicators are needed to span the entire pH spectrum.

Indicators are useful tools.  The have certain characteristics, however, that limit their use.  The listed pH values of indicators are usually given for 25 ºC.  At other temperatures, an indicator may change color at a different pH.  If the solution being tested has a color of its own, the color of the indicator may be distorted.  Dissolved salts in a solution may also change the indicator’s dissociation.  Often, these problems can be overcome by using indicator strips.  An indicator strip is a piece of paper or plastic that is impregnated with the indicator.  This strip is dipped into the unknown solution and compared with a color chart.  Some pH paper contains multiple indicators so that it can indicate any pH from 0 to 14.
In this lab, you will observe the result of many different indicators across a broad range of pH.  The data you will take will be qualitative.  You will use short descriptions to describe what color each indicator turns.  Remember, the data collected should be simple and universal.

Procedure:

1. Wear Goggles.
2. Obtain a Well Plate.  Wash it out thoroughly with tap water.
3. Put a drop of the pH = 0 solution in each of the wells in the first column.
4. Put a drop of the pH = 1 solution in each of the wells in the second column.

5. Repeat with the other pH solutions until all of the wells are filled.
6. Choose an indicator to work with.  Test each pH with one drop of an indicator, or one strip of test paper.  Record qualitative data in the data table.

7. Repeat the process with other indicators until the table is complete.
8. Clean out the well plate by thoroughly washing it out with tap water.
	LAB 10.1
DATA TABLE
	pH

0
	pH

1
	pH

2
	pH

3
	pH

4
	pH

5
	pH

6
	pH

7
	pH

8
	pH

9
	pH

10
	pH

11
	pH

12
	pH

13
	pH

14
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	Indicator 2
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	Indicator 6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Indicator 7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Indicator 8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Indicator 9
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Indicator 10
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Indicator 11
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Indicator 12
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Worksheet 10.8 – Beginning pH Mathematics

NAME: ____________________

pH   =   – log [H+]

pOH   =   – log [OH-]

pH   +   pOH   =   14

[H+] ∙ [OH-]   =   1.0 x 10-14
Complete the table.

	[H+]


	[OH-]
	pH
	pOH
	Acid

Or

Base?

	3.5 x 10-5

	
	
	
	

	
	
	2.4
	
	Acid

	
	
	
	5.6


	

	
	4.57 x 10-9

	
	
	

	9.72 x 10-2

	
	
	
	

	
	
	
	11.3


	

	
	
	11.3


	
	Base

	
	1.24 x 10-2

	
	
	

	
	
	13.9


	
	

	
	
	
	1.2
	


Worksheet 10.9 – More Beginning pH Mathematics

NAME: ____________________

pH   =   – log [H+]

pOH   =   – log [OH-]

pH   +   pOH   =   14

[H+] ∙ [OH-]   =   1.0 x 10-14
Complete the table.

	[H+]


	[OH-]
	pH
	pOH
	Acid

Or

Base?

	1.2 x 10-2

	
	
	
	

	
	
	1.4
	
	Acid

	
	
	
	9.6


	

	
	2.5 x 10-7

	
	
	

	2.7 x 10-12

	
	
	
	

	
	
	
	1.0

	

	
	
	4.2

	
	

	
	1.24 x 10-6

	
	
	

	
	
	7.9


	
	

	
	
	
	10.2
	


Worksheet 10.10 – Advanced pH Mathematics

NAME: ____________________

 These problems are equilibrium problems.
Example:  

Acetic Acid, HC2H3O2, has a dissociation constant, Ka, of 1.82∙10-5.  Find the pH of a 0.2 M solution of Acetic Acid, using the following equilibrium table.

	Concentrations


	[HC2H3O2]
	[H+]
	[C2H3O2-]

	Initial


	0.2
	0
	0

	Change


	– x
	+ x
	+ x

	Equilibrium


	0.2 – x
	x
	x


(1)  Set up:     Ka  =  
[H+][C2H3O2-]

(2)  Plug in:
        1.82∙10-5     =
( x ) ( x )












[HC2H3O2]






( 0.2 – x )

(3)  Assume x << 0.2



(3)  Plug in again:    1.82∙10-5    =
x2























0.2
(4)  Solve for x2:       x2  =  (1.82∙10-5)∙(0.2)  =  3.64∙10-6
(5)  Solve for x:         x  =  1.91∙10-3
(6)  Find pH.  Since x  =  [H+] at equilibrium, pH   =   –log x   =   –log (1.91∙10-3)   =   2.72  
Use the same plan of attack to find the pH of the following acids on the back side of this worksheet.  Show all work, including the equilibrium table.  Rewrite your answer in the blanks on the front.

1. A 0.015 M sample of Phosphoric Acid, H3PO4,  Ka  =  7.5∙10-3  
pH  =  _________

2. A 0.12 M sample of Formic Acid, HCOOH,  Ka  =  1.8∙10-4
    
pH  =  _________

3. A 0.08 M sample of Acetic Acid, HC2H3O2,  Ka  =  1.82∙10-5

pH  =  _________

4. A 0.025 M sample of Carbonic Acid, H2CO3,  Ka  =  1.8∙10-4
 
pH  =  _________

Worksheet 10.10B – More Advanced pH Mathematics

NAME: ____________________

A:  Acetic Acid, HC2H3O2, has a dissociation constant, Ka, of 1.82∙10-5.  Find the pH of a 0.11 M solution of Acetic Acid, using the following equilibrium table.  Follow the steps and show all work.

	Concentrations


	[HC2H3O2]
	[H+]
	[C2H3O2-]

	Initial


	0.11
	0
	0


	Change


	
	
	

	Equilibrium


	
	
	


(1)  Set up:     Ka  =  
 


(2)  Plug in:
        




(3)  Assume x << 0.11


(3)  Plug in again:    

(4)  Solve for x2:       



(5)  Solve for x:    

(6)  Find pH.  

B:  Oxalic Acid, H2C2O4, has a dissociation constant, Ka, of 5.6∙10-2.  Find the pH of a 0.004 M solution of Oxalic Acid, using the equilibrium table.  Follow the steps and show all work.

Worksheet 10.11 – Still More Advanced pH Mathematics

NAME: ____________________

Solve the following problems.  Show all work.
1.  A 0.04 M sample of a weak acid, HA, has a pH of 2.40.  Find the Ka of HA.

2. Find the pH of a 0.02 M sample of a strong acid.

3. Find the pH of a 0.012 M sample of HX, a weak acid with a Ka of 1.56∙10-8.

4. Find the pH of a 0.02 M sample of a strong base.

5.  Find the pH of a 0.015 M sample of Ca(OH)2, a weak base that has a Kb of 2.3∙10-4.
Worksheet 10.11 – Titration and Normality Mathematics
NAME: ____________________

Solve the following problems.  Show all work.  Box your answers.
1.  How many mL of 1.5 M HCl are needed to neutralize 70 mL of 1.2 M NaOH?

2.  How many mL of 2.5 M H2SO4 are needed to neutralize 50 mL of 1.0 M NaOH?

3.  How many mL of 0.1 M H3PO4 are needed to neutralize 12 mL of 0.5 M Ca(OH)2?

4.  What is the normality of 3 M HCl?

5.  What is the normality of 2.5 M Sr(OH)2?

6.  What is the normality of 1.85 M H2SO4?

7.  How many mL of a 3 M diprotic base are required to neutralize 85 mL of a 2 M triprotic acid?

8.  If 75 mL of a triprotic base are required to neutralize 45 mL of a 1.3 M sample of HC2H3O2, what is the concentration of the base?
9.  If 50 mL of H2SO4 are needed to neutralize 7.3 L of 0.01 M NaOH, what is the concentration of the acid?
10.  What is the normality of a 3.5 M diprotic acid?
Laboratory Activity 10B – Strong Acid / Strong Base Titration

Your purpose in this experiment is to determine the concentration of an unknown strong acid by titrating it with a strong base of known concentration.  You set up and perform a titration using a buret, and will use neutralization mathematics to find the concentration.

You will use a buret in this experiment.  The buret is a laser-etched piece of glassware used to make very accurate measurements of a solution.  The buret is to be mounted in a ring stand with a buret clamp.  Solution is to be added to the buret using a funnel.  The level of the solution in the buret is not to rise above the level of laser-etched markings, or an accurate reading will be impossible.  The solution does not have to be exactly on the 0.00 mL mark, so long as it is on a mark.  Burets are expensive.  Please be careful not to break the burets used in this lab.  Also, as an added precaution, only base and not acid will be used in the burets.  Never fill the burets with the acid.
The acid will be measured out in a graduated cylinder, and will be held underneath the buret in an Erlenmeyer flask.  To the sample of acid, you will add three drops of phenolphthalein indicator.  The phenolphthalein indicator will appear colorless in a sample of acid, and pink in a sample of base.
During the experiment, you will add base to the acid, swirling the Erlenmeyer flask underneath the buret.  As the sample becomes more basic, the tell-tale pink color of the phenolphthalein indicator will become apparent, but will fade as the solution is agitated.  Complete neutralization occurs when the pink color faintly shows up and stays present for more than thirty seconds.  Too much acid, and the solution will be colorless.  Too much base, and the solution will be very pink.  A very faint pink colored solution is evidence of a successful titration.  White paper should be placed under the Erlenmeyer flask during the experiment for contrast.
1. Wear Goggles

2. Obtain a buret, a graduated cylinder, and an Erlenmeyer flask.

3. Fill the buret with the base, near the top of the readable level of the buret.

4. Pour off a small amount of the base to fill the nozzle of the buret.

5. Record the initial volume of the base.  Record the concentration.

6. Obtain about 20.0 mL of the acid in the graduated cylinder.

7. Pour the acid into the Erlenmeyer flask.  Record the volume of the acid.

8. Add three drops of the phenolphthalein indicator to the acid.

9. Begin titration by adding the base to the acid, while swirling the flask.

10. As the pink color of the indicator becomes more apparent, slow down the process.

11. When the pink color becomes permanent, stop titration.

12. Record the final volume of the base in the buret.

13. Calculate the volume of base used in the procedure.

14. Use the equation MaVana = MbVbnb to find the molarity of the acid.

15. Refill the buret, rinse out the flask, and begin again.

16. When time is up, wash out all glassware and return it to its proper place.

 Worksheet 10.12 – More Titration and Normality Mathematics
NAME: ____________________

Solve the following problems.  Show all work.  Box your answers.

1.  How many mL of 2.6 M HCl are needed to neutralize 50 mL of 2.2 M Sr(OH)2?

2.  How many mL of 3.3 M H2SO4 are needed to neutralize 150 mL of 3.0 M Al(OH)3?

3.  How many mL of 0.2 M H3PO4 are needed to neutralize 120 mL of 0.25 M NaOH?

4.  What is the normality of 13 M H2SO4?

5.  What is the normality of 12.5 M NaOH?

6.  What is the normality of 11.85 M H3PO4?

7.  How many mL of a 2 M diprotic acid are required to neutralize 35 mL of a 3 M triprotic base?

8.  If 175 mL of a diprotic base are required to neutralize 145 mL of a 1.8 M sample of HClO4, what is the concentration of the base?

9.  If 150 mL of H2SO4 are needed to neutralize 2.4 L of 0.02 M Ca(OH)2, what is the concentration of the acid?

10.  What is the normality of a 1.5 M monoprotic acid?
Worksheet 10.13 – Mathematics of Strong/Weak Titrations
NAME: ____________________

Acetic Acid, HC2H3O2, has a Ka value of 1.8 x 10-5.  NaOH is a strong base.  Calculate the pH of the following solutions as was demonstrated in class.  Show all work.

A.  25.0 mL of 0.10 M NaOH has been added to 50.0 mL of 0.10 M HC2H3O2.

B.  40.0 mL of 0.10 M NaOH has been added to 50.0 mL of 0.10 M HC2H3O2.

C.  60.0 mL of 0.10 M NaOH has been added to 50.0 mL of 0.10 M HC2H3O2.
Laboratory Activity 10C – Strong/Weak Titration
Acetic Acid, HC2H3O2, has a Ka of 1.82∙10-5.  Sodium Hydroxide, NaOH, is a strong base.  Before you begin the lab, use the space provided to calculate the amount of 0.010 M Sodium Hydroxide that would be needed to reach the equivalence point, completely titrating 20 mL of a 0.10 M sample of Acetic Acid.  Also, find the pH at of the system at the equivalence point.  Show all work.

After you have completed the problem, you will perform the titration in the lab.  Upon completing the experiment, compare the actual amount of NaOH to the theoretical amount and explain any discrepancies.

1. Wear Goggles

2. Obtain a buret, a graduated cylinder, and an Erlenmeyer flask.

3. Fill the buret with the base, near the top of the readable level of the buret.

4. Pour off a small amount of the base to fill the nozzle of the buret.

5. Record the initial volume of the base.  Record the concentration.

6. Obtain about 20.0 mL of the acid in the graduated cylinder.

7. Pour the acid into the Erlenmeyer flask.  Record the volume of the acid.

8. Add three drops of the phenolphthalein indicator to the acid.

9. Begin titration by adding the base to the acid, while swirling the flask.

10. As the pink color of the indicator becomes more apparent, slow down the process.

11. When the pink color becomes permanent, stop titration.

12. Record the final volume of the base in the buret.

13. Calculate the volume of base used in the procedure.

14. Refill the buret, rinse out the flask, and begin again.

15. When time is up, wash out all glassware and return it to its proper place.
Worksheet 10.14 – Buffers and Solubility Product Constant
NAME: ____________________

1.  Write two chemical equations (one for acids, one for bases) that demonstrate that a solution of HCN/NaCN is an effective buffer, absorbing the effects of acids and bases.




CN-   +   ???



HCN   +   ???

2.  Using the same method, demonstrate that a solution of HCl/NaCl would not make a good buffer.  Explain what would happen to pH were an acid or a base added.




Cl-   +   ???



HCl   +   ???

3.  PbCl2 has a Ksp of 1.7x10-5 at 25 ˚C.  What is the chloride concentration at equilibrium?

4.  AgI has a Ksp of 8.3x10-17 at 25 ˚C.  What is the iodide concentration at equilibrium?

5.  Which will have greater solubility, AgI or PbCl2?  Why?

6.  FeS has a Ksp of 8x10-19 at 25 ˚C.  What is the sulfide concentration at equilibrium?
7.  Which will be less soluble in water, FeS or AgI?  Why?

8.  Which will be more soluble in water, PbCl2 or FeS?  Why?

