UNIT 8 NOTES
Objectives:

Acids/Bases and their reactions
· explain and identify the essential qualities of acids and bases

· recognize characteristics of Arrhenius and Bronsted-Lowry definitions and differentiate between them based on these characteristics
· predict the products of acid-base reactions that form water.

pH/pOH
· state the meaning of and explain pH 
· use the hydrogen ion concentration to calculate pH of a solution.
· use the ionization constant of water and the hydroxide ion concentration of a solution to determine the hydrogen ion concentration of the solution.
· use the ionization constant of water and the hydrogen ion concentration of a solution to determine the hydroxide ion concentration of the solution.
· use pH to calculate the hydrogen ion concentration of a solution.

Acid/Base Strength
· recognize that degree of dissociation of a compound is independent of its concentration in solution.
· classify acids as strong or weak based on degree of dissociation 
· classify bases as strong or weak based on degree of dissociation 
Titrations
· perform titrations to predict the unknown concentration of a solution
· choose an appropriate indicator for a titration
· Based on a titration curve predict the type of acid used (SA/SB, WA/SB, SA/WB, or WA/WB)
· Identify the equivalence point and the end point on a titration curve
Weak Acid/Weak Base
· Write an equilibrium expression from the dissociation reaction of a weak acid/base with water
· Calculate the pH of a weak acid/base using equilibrium expression
· Calculate the percent dissociation
Vocabulary
· Acid/Acidic

· Base/Basic

· Dissociation

· Ionization

· Salt

· Arrhenius acid/base

· Bronsted-Lowry acid/base

· Hydronium (H3O+)

· pH
· pOH
· Strong acid/base

· Weak acid/base
· Phenolphthalein

· Bromothymol blue

· Equivalence point

· End point

· Titration

· Titrant

· Autoionization of water

· Amphoteric

· kw
· ka
· kb
· Percent dissociation

Acids and Bases Background

Arrhenius Theory

Acid: a chemical species that releases a H+ ion in H2O forming the hydronium ion H3O+ in solution (aq)

Base:  a chemical species that release a hydroxide ion OH- in solution (aq)

Bronsted-Lowry Theory

Acid: a chemical species that releases a H+ ion forming the hydronium ion H3O+ in H2O solution (aq) (also called donating a proton) definition also works for solutions where H2O is not the solvent

Base: a chemical species that accepts a proton in H2O in solution for example NH3 + H+ (( NH4 +

Lewis Theory (focuses on electrons) A + :B → A—B (H+ + :NH3 → NH4+)
Acid: a chemical species that accepts an electron pair  

Base: a chemical species that donates an electron pair 

Other Acid-Base Terms 

Monoprotic: produces 1 H+ ions in solution (HCl (aq), HNO3 (aq))

Diprotic: produces 2 H+ ions in solution (H2SO4)

Polyprotic: produces several H+ ions in solution(H3PO4)

Amphoteric: acts as an acid and a base (H2O (( H+ + OH-)

Remember the rules of nomenclature for acids/bases:

Acids are named according to their endings. With elements ending in ide hydro is placed before the word and ic is added to the end. When the polyatomic name ends in ate it is dropped and ic is added, when the ending is ite it is dropped and ous is added. 
Bases are named using normal rules. End in hydroxide typically.

strong acids and strong bases are those acid or base chemical species that completely dissociate in H2O when forming an aqueous solution.  When we dissolve these substances in H2O we assume the reaction goes to completion.

The vast majority of acids and bases are weak meaning that they do not completely dissociate in H2O for these acids and bases we will consider how to calculate the pH of these after covering equillibrium
	Strong Acids

HClO4

perchloric acid    

HI

hydroiodic acid

HBr

hydrobromic acid

HCl

hydrochloric acid

HNO3

nitric acid

H2SO4

sulfuric acid  


	Weak Acids

CH3COOH
acetic acid

HCOOH  
formic acid

HF

hydrofluoric acid

HCN

hydrocyanic acid

HNO2

nitrous acid

HSO4-

hydrogen sulfate ion


	Strong Bases

NaOH

sodium hydroxide

KOH

potassium hydroxide

Ba(OH) 2
barium hydroxide


	Weak Bases

NH3

ammonia

CH3NH2
              methylamine

C5H5N 
              pyridine


Acids & Bases

1. List the differences between an acid and a base. Your description should include such things as whether both are electrolytes, which contains a hydronium ion and which includes a hydroxide ion, and you should also include two examples of an acid and two examples of a base that are present in your household.
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Procedure:

l1). Okbtain about 60 mL of 0.100 M HClI in the red beaker & about 60 mL ? M NaOH in the blue
eaker.

2. Prime each buret with about 2 ~ 3 mL of solution. Keep the proper

solution in the proper buret! 23

3. Fill each buret with the proper solution, open the valve just long enough to
let out any air bubble. Carefully read the initial amounts & record in the data

table. 23.48

(not
24.52)

24

4. Place the Erlenmeyer flask under the HCI buret, open the valve and allow
10 ~12 mL of the HCl to flow into the flask. Then close the valve.

5. Add 2 drops of the phenolphthalein indicator to the HCI in the flask.

6. Time to titrate! Place the Erlenmeyer flask under the NaOH buret and

open the valve to allow approximately 5-8 mL of the NaOH to flow into the flask while continuously
swirling the flask. Observe the color changes occurring. Continue to add the NaOH slowly while
swirling the flask. When a faint pink color appears and persists for 5 seconds or more of swirling of
the flask, you have reached your endpoint. Note: It is important to realize that if you accidentally pass
your endpoint, you can add more HCI to the flask which will cause the solution to become colorless
again. You can then add the NaOH slowly to the flask again and attempt once more to carefully reach

@ Unknown Zone | Protected Mode: Off @~




  


Acids






Bases

2. List 3 strong acids and explain why these acids are considered strong acids.

_____ ______ ______ _______________________________________________________________

3. List 3 weak acids and explain why these acids are considered weak acids.

_____ ______ ______ _______________________________________________________________

4. List 2 strong bases and explain why these bases are considered strong bases.

_____ ______ _____________________________________________________________________

5. List 1 weak base and explain why it is considered a weak base.

_____ ____________________________________________________________________________

6. Listed below are some of the properties of acids and bases. Fill in the blanks with the appropriate word, acids or bases:

a) _______ produce hydrogen ions (H+) in solution 

e) _______ have a sour taste

b) _______ have a bitter taste 



f) _______ have a slippery, soapy feel

c) _______ produce hydroxide ions (OH-) ions 

g) _______ react with acid to form salt
d) _______ react with bases to form salts 


h) _______ react with many metals

7. Write an equation for the dissociation (ionization) of the following acids in water: (follow example:)

a) HClO4 ---> H+ + ClO4- 



d) H2S

b) H2SO4 





e) HCl

c) HC2H3O2 




               f) HNO3
8. Write an equation for the dissociation (ionization) of the following bases in water: (follow example:)

a) Mg(OH)2 ↔ Mg+2 + 2OH-


                d) KOH

b) NaOH 





e) NH3
c) Ba(OH)2 





f) LiOH

Water H2O:
Water is amphoteric meaning that it will behave like an acid or base and will to a slight extent dissociate.

H2O(l)  +  H2O(l)  (( H3O+ (aq) + OH- (aq)

An equilibrium expression can be written for this.

​Kw  =  [H3O+ ] [OH- ] =  [H+ ] [OH- ] =  Ka  x   Kb = 1.0 x 10-14  at 25 ˚C

The pH scale and pOH scale:

Kw  is the basis for the pH scale.  The pH of a solution is calculated as the negative base 10 logarithm of the hydronium ion concentration [H3O+] or [H+]  

pH = -log [H+]  = 10 –pH

Since ​Kw  =  [H+ ] [OH- ] = 1.0 x 10-14  and pure H2O has  [H+ ] = 1.0 x 10-7    and [OH- ] = 1.0 x 10-7  This is why the concentration of a neutral solution is 7 and the range of the pH scale is 0-14.  If  [H+ ] > [OH- ] the pH is less than 7 and the solution is mostly H+ and therefore acidic.  If  [OH- ] > [H+ ]  the pH is greater than 7 and the solution is mostly OH- and therefore basic (alkaline)

The pOH of a solution is calculated as the negative base 10 logarithm of the hydroxide ion concentration [OH-]  
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pOH = -log [OH-]  = 10 –pOH

pH + pOH = 14


Calculating Percent Dissociation/Ionization

This calculation is only made for weak acids or bases since strong acids and bases are assumed to dissociate/ionize 100%
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What happens when an acid is mixed with a base? NEUTRALIZATION!

 Products of Neutralization:The products of neutralization are always a   

metallic salt  and H2O.

The definition of a metallic salt is a class of compounds formed when the hydrogen of an acid is partly or wholly replaced by a metal.  In order for neutralization to occur an equal number of moles of acid and base must combine so that every 1 mole of  H+  combines with exactly 1 mole OH- to form 1 mole of H2O. Likewise, 1 mole of negative anion from the acid combines with 1 mole of positive cation from the base to form 1 mole of metallic salt. The resulting pH is 7.
For neutralization:  moles of acid = moles of base  
 MaVanb = MbVbna   where M = molarity, n = mols of H+ or OH--  V = volume 
Examples of neutralizations:

HCl + NaOH  ( NaCl + H2O     H2SO4 + Ca(OH)2 (  CaSO4 + 2 H2O
       HNO3 + Mg(OH)2 ( Mg(NO3)2 + H2O

ACID AND BASE PRACTICE 
1. Using your knowledge of the Brønsted-Lowry theory of acids and bases, write equations for the following acid-base reactions and indicate each conjugate acid-base pair:


a)
HNO3 + OH- (

b)
CH3NH2 + H2O ( 


c)
OH- + HPO4-2 ( 

2.  
The compound NaOH is a base by all three of the theories we discussed in class.  However, each of the three theories describes what a base is in different terms.  Use your knowledge of these three theories to describe NaOH as an Arrhenius base, a Brønsted-Lowry base, and a Lewis base.

3.
When hydrogen chloride reacts with ammonia, ammonium chloride is formed.  Write the equation for this process, and indicate which of the reagents is the Lewis acid and which is the Lewis base.

4.
Write an equation for the reaction of potassium metal with hydrochloric acid.

5.
Write the names for the following acids and bases:


a)
KOH ____________________________________


b)
HCL ____________________________________


c)
HF____________________________________


d)
Fe(OH)2 ____________________________________


e)
H2SO4 ____________________________________

6. What is the pH of a solution that contains 25 grams of hydrochloric acid (HCl) dissolved in 1.5 liters of water?
7. What is the pH of a solution that contains 1.32 grams of nitric acid (HNO3) dissolved in 750 mL of water?
8. What is the pH of a solution that contains 1.2 moles of nitric acid (HNO3) and 1.7 moles of hydrochloric acid (HCl) dissolved in 1000 liters of water?
9. If a solution has a [H+] concentration of 4.5 x 10-7 M, is this an acidic or basic solution?  Explain.

10. An acidic solution has a pH of 4.  If I dilute 10 mL of this solution to a final volume of 1000 mL, what is the pH of the resulting solution?

Ionization of Acids/Bases
1. Describe what occurs when water ionizes (“self-ionization of water”). Include an equation and an explanation.

2. What are the molar concentrations of [H+] and [OH-] in pure water at 25°C? ________________

3. What is the ion-product constant, Kw? _________________

4. Find [H+] for solutions having the 


5.  Calculate [OH-] of a solutions when 

following [OH-] value:



       its [H+] has the following values:

a) [OH-] = 1 x 10-13


 
                       a)   [H+] = 1 x 10-3
b) [OH-] = 2.7 x 10- 4



         b)   [H+] = 3.6 x 10-5



c) [OH-] = 1 x 10- 3



        
         c)   [H+] = 1 x 10-2
d) [OH-] = 6.3 x 10-10



         d)   [H+] = 7.8 x 10-8
6. A solution contains 0.635 g NaOH in 236 mL solution. 
7. A solution contains 0.737 g HNO3 in 934 mL                   s    solution.


a) Write the eqn for the dissociation of NaOH:

      a)  Write the eqn for the dissociation of HNO3:

b) What is the [OH-]?




      b)  What is the [H+]?

c) What is the [H+]? 




      c)  What is the [OH-]?


8. A solution contains 0.0441 g HCl in 560. mL.

9. A solution contains 8.93 g KOH in 636 mL.

a) Write the equation for the dissociation of HCl:

    a) Write the equation for the dissociation of KOH:

b) What is the [H+]?




    b) What is the [OH-]?

c) What is the [OH-] ?




    c) What is the [H+]?

Ans (IRO+1): 1x10-14 4.0x10-14 1.49x10-13 7.98x10-13 1x10-12 4.63x10-12 3.7x10-11 1x10-11 2.8x10-10 2.3x10-8 1.3x10-7 1x10-7 1.6x10-5 2.16x10-3 1x10-1 1x10-1 0.250 0.0125 0.0673                                              Units: M (for all)

Weak Acid/Base pH Calculations:

1. Acetic acid has a Ka value of 1.80 x 10 --5 at 25°C.
a.  Calculate the percent ionization of a 0.265 M acetic acid solution at 25°C.

b. Calculate the [OH-] of the solution at 25°C.
2. Monochloroacetic acid, HC2H2CIO2, is a skin irritant that is used in “chemical peels” intended to remove the top layer of dead skin from the face and ultimately improve the complexion.  The  value of the Ka for monochloroacetic acid is 1.35 x 10-3. 
a. Calculate the pH of a 0.25 Msolution of monochloroacetic acid at 25°C.
b. Calculate the percent ionization of a 0.25 M solution of monochloroacetic acetic acid at 25°C.
3. What is the pH of 0.00250 M hydrochloric acid solution?
a. What is the pOH of this solution?
4. The Ka of acetic acid at 25°C is 1.80 x 10 --5.
a. What are the equilibrium concentrations of H3O+, C2H3O2-, and HC2H302 in a 0.350 M aqueous solution of acetic acid?
b. What is the pH of the solution at 25°C?
5. The weak base methylamine, CH3NH2, has a Kb of 4.2 x 10-4 at 25°C. It reacts with water according to the equation

CH3NH2 (aq) + H2O(l) ( CH3NH3+(aq) + OH-(aq)
a. Calculate the equilibrium concentration of OH- in a 0.15 M  olution of the base.
b. What are the pH and pOH of the solution?
6.    A 1.00 M solution of a weak acid has a pH of 3.849 at 25°C.

a.    Calculate the [H+] in the 1.00 M solution.
b.    Calculate the Ka for the weak acid at 25°C.
7.    Phosphoric acid completely dissociates in three steps. The reaction for the first dissociation is shown below:

H3PO4  (( H2PO4-                                   Ka1 = 7.5 x 10-3 at 25°

a.    Calculate the [H2PO42-] present at equilibrium in a 0.35 M solution.
8.    What is the pOH of a 0.0350 M NaOH solution?
       b.    What is the pH of this solution? 

Titration Lab

Purpose: To determine the molarity of a NaOH solution by performing a titration using 0.100 M HCl.


Procedure:

1. Obtain about 60 mL of 0.100 M HCl in the red beaker & about 60 mL ? M NaOH in the blue beaker.

2. Prime each buret with about 2 ~ 3 mL of solution. Keep the proper solution in the    proper buret!

3. Fill each buret with the proper solution, open the valve just long enough to let out any air bubble. Carefully read the initial amounts & record in the data table.

4. Place the Erlenmeyer flask under the HCl buret, open the valve and allow 10 ~12 mL of the HCl to flow into the flask. Then close the valve.

5. Add 5 drops of the bromothymol blue indicator to the HCl in the flask (should be yellow).

6. Time to titrate! Place the Erlenmeyer flask under the NaOH buret and open the valve to allow approximately 5-8 mL of the NaOH to flow into the flask while continuously swirling the flask. Observe the color changes occurring. Continue to add the NaOH slowly while swirling the flask. When a green color appears and persists for 5 seconds or more of swirling, you have reached your endpoint. Note: It is important to realize that if you accidentally pass your endpoint (blue color appears), you can back titrate by adding more HCl to the flask which will cause the solution to become yellow again. You can then add the NaOH slowly to the flask again and attempt once more to carefully reach the endpoint. 

7. When you have reached the endpoint, record both of the HCl and NaOH final buret readings in the table below (again to the bottom of the meniscus and again to the hundredth of a mL).

 8. Calculate the molarity of the NaOH solution.

9. Pour the solution out of the flask (into the sink) and repeat the titration again-- no need to rinse the flask, only this time using 15 mL of the HCl solution. You should estimate how much NaOH you will need for this titration based on the information that you gathered from the first titration.

10. Calculate the molarity of the NaOH solution from the second trial. It should be very close to the molarity you got for the first trial. Then calculate your average. You will be graded on your accuracy, so do a careful job. [image: image2.png]ack10/labitrate, pof
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molarlty you got for the flrst trlal Then calculate your average. You WI|| be graded on your aocuracy,
so do a careful job.

trial 3

TITRATION RESULTS:
HCI NaOH
Initial buret reading (mL)
Final buret reading (mL)

Total volume used (mL)

Calculations:

Your average is graded for accuracy.
For 1/2 pt, don't forget units!

MOLARITY OF NaOH: Trial #1: Trial #2: Trial #37- Average:
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Lab Activity:  Vinegar Lab

In this lab you will determine the percentage of acetic acid (CH3COOH) in vinegar using titration.

Procedure:

1. Thoroughly wash and rinse a flask.  Shake out as much water as possible.

2. Obtain an initial reading from the buret containing the vinegar.  Volumes should be recorded to the nearest 0.01 mL.  All volumes will therefore be recorded to two decimal places.  Be sure to read the bottom of the meniscus.  Add approximately 5.00 mL of vinegar into the flask.  Add 1-2 drops bromothymol blue.

3. Fill your buret with NaOH so that the meniscus is between 0 and 10 mL.  Record this as your initial reading.

4. Add NaOH solution from the buret into the flask with constant swirling.  Proceed slowly as you approach the endpoint.

5. As the endpoint nears, add the NaOH dropwise from the buret until ONE drop of the base produces a faint blue color that remains.

6. Take a final volume reading of NaOH in the buret.

7. Repeat the above procedure for a total of three trials.

Data:

	
	Trial 1
	Trial 2
	Trial 3

	
	Vinegar
	NaOH
	Vinegar
	NaOH
	Vinegar
	NaOH

	Initial Reading (mL)
	
	
	
	
	
	

	Final Reading (mL)
	
	
	
	
	
	

	Volume Used (mL)
	
	
	
	
	
	


Molarity of the Base:​____________________________________________

Average Volume of NaOH Used:__________________________________

Average Volume of Vinegar Used:_________________________________

Data Analysis:

1. Write the equation for neutralization.

Note:  When vinegar manufacturers label their bottles, the report the acidity as a percentage.  The percentage tells you how many grams of acid are present for every gram of vinegar solution.  Steps 2-5 below will help you convert your data into a percentage so you can compare this number to what the manufacturers report.

2. Calculate the molarity of the vinegar using the averages calculated above.

3. Convert molarity from #2 into grams acid/L vinegar.  This will give you the number of grams of acetic acid per liter of vinegar.

4. Convert grams acid/L vinegar (from question #3) into grams acid/grams vinegar.  Density of vinegar is 1000 g/L.

5. Find grams of acid in 100. grams of vinegar.  This will be the percent of acid present in vinegar.

6. Compare your results from #5 to the accepted value written on the side of the vinegar bottle.  What is your percent error?  What possible sources of error did you encounter?

Titration Curve Lab

Purpose:

The purpose of this lab is to generate a pH titration curve.  We will examine how the pH of a 0.0100 NaOH solution changes as incrimental amounts of 0.100 M HCl is added.  The titration curve generated will graph pH as a function of volume of HCl added.  From this graph we will determine as a class the equvilance point where moles of H+ and moles of OH- are equal.

Procedure:
1. Put 100. mL of 0.0100 M NaOH into an erlehemyer flask

2. Record the intial pH of the 0.010 M NaOH

3. Add 0.500 mL of 0.100 M HCl from the buret record the pH of the solution

4. Repeat procedure 3 until a total of 15.0 mL of 0.100 M HCl has been added to the flask

5. After all your data is collected, input your groups data into the excel spreadsheet on the computer in the front of the room

6. As a class we will discuss the graph generated from our data 
	Buret reading 
(mL)
	Total volume 
of acid added (mL)
	pH
	Buret reading 
(mL)
	Total volume 
of acid added (mL)
	pH

	
	0
	
	
	8.00
	

	
	0.500
	
	
	8.50
	

	
	1.00
	
	
	9.00
	

	
	1.50
	
	
	9.50
	

	
	2.00
	
	
	10.0
	

	
	2.50
	
	
	10.5
	

	
	3.00
	
	
	11.0
	

	
	3.50
	
	
	11.5
	

	
	4.00
	
	
	12.0
	

	
	4.50
	
	
	12.5
	

	
	5.00
	
	
	13.0
	

	
	5.50
	
	
	13.5
	

	
	6.00
	
	
	14.0
	

	
	6.50
	
	
	14.5
	

	
	7.00
	
	
	15.0
	

	
	7.50
	
	
	
	


pH and pOH Review

1) What is the pH scale?

2) What exactly do the initials “pH” stand for? _______________________________________

3) Why is pure water considered neutral on the pH scale?

4) What is pH a measure of? _____________________________________________________

5) 2. What is the equation used for finding pH? ______________________________________

6) 3. What is the equation that relates to pH and pOH? ________________________________

7) Complete the following table

	
	[H+]
	[OH-]
	pH
	pOH
	acid, basic, neutral

	a
	3.2 x 10-3
	
	
	
	

	b
	
	1.8 x 10-14
	
	
	

	c
	
	
	10.23
	
	

	d
	
	
	
	6.78
	

	e
	0.0050
	
	
	
	

	f
	
	0.000011
	
	
	

	g
	
	
	10.97
	
	

	h
	
	
	
	7.01
	


8.  What would be the pH of each of the following: (DANGER! beware of tricks... use the ANS BANK!)

a) 0.0010 M HCl 
____ 


g) 0.024 M HCl

 ____

b) 0.0010 M HNO3
 ____ 


h) 0.075 M KOH 

____

c) 0.010 M NaOH
 ____ 


i) 0.000034 M HCl

 ____

d) 0.0035 M HCl 
____


 j) 0.000000000001M HCl
 ____

e) 1.0 M HBr

 ____ 


k) 12 M KOH


 ____

f) 1.0 M KOH

 ____ 


l) 12 M HCl


 ____

Acid/Base Neutralization & Titration Review:

1) What type of reaction is a neutralization reaction? ______________________________________

2) Write the generic equation for a neutralization:


3) Write the balanced equation for these neutralization reactions: (remember to balance charges for ionic compounds!)

a) HCl + NaOH (
b) HNO3 + KOH (
c) Ca(OH)2 + H2SO4 (
d) Mg(OH)2 + H3PO4 (
e) H2CO3 + Ca(OH)2  (
f) NH4OH + H2S  (
g) H2C2O4 + Ca(OH)2 (
h) Al(OH)3 + HClO4  (
4) What volume of 2.00 M H2SO4 would be required to neutralize 54.1 mL of 1.40 M Ca(OH)2?

5) What volume of 2.00 M HCl would be required to neutralize 54.1 mL of 1.40 M Ca(OH)2?

6) It was found that 33.8 mL of a triprotic acid was required to neutralize 43.1 mL of 1.10 M NaOH.

What is the molarity of the acid?

7) 30.0 mL of 0.250 M H2CO3 is titrated to the endpoint with 10.4 mL of Al(OH)3.  How many grams of aluminum hydroxide was in the solution?

Ans #4-7 (IRO)+2: 0.390 0.468 0.955 29.8 37.9 75.7 units: mL, mL, M, g

Definitions of Acids and Bases Review:

1)  Using your knowledge of the Brønsted-Lowry theory of acids and bases, write equations for the following acid-base reactions and indicate each conjugate acid-base pair:


a)
HNO3 + OH- (

b)
CH3NH2 + H2O ( 


c)
OH- + HPO4-2 ( 

2)
The compound NaOH is a base by all three of the theories we discussed in class.  However, each of the three theories describes what a base is in different terms.  Use your knowledge of these three theories to describe NaOH as an Arrhenius base, a Brønsted-Lowry base, and a Lewis base.

Weak Acid/Base Review
1) 20.0 g of acetic acid is dissolved into 250. mL of solution.  What is the pH of this solution?
2) If 1.5 g of cyanic acid (causes tearing & blistering, and can explode if heated rapidly) is made into 0.50 L of solution, what would be its pH?
3) Formic acid is responsible for the "sting" from fire ants.  What would be the pH of 0.15 g of this acid in 1.0 L of solution?
4) What is the pH of store-bought ammonia solution? (0.050 M)
5) In 1828, German chemist Fredrick Wöhler synthesized urea in the lab. Normally produced by mammals through protein metabolism, it is now produced is large quantity as a fertilizer due to its high nitrogen content. What is the pH of a 0.75 L solution with 100.0 g of urea?
Note that the pH and pOH scales go by powers to 10 so and increase of 1 unit means the value increses ten fold.  





***When solving pH and pOH problems if the acid or base is a strong acid or base assume it dissociates 100% and plug the concentration [mol / liter] values into pH and pOH formula. ***





***If it is a weak acid or base use the Ka or Kb* values given and set up a RICE table to solve for the concentration (mol/liter) values at equilibrium and plug these values into the pH and pOH formulas.*** 








*There is no Ka or Kb associated with strong acids and bases
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