Chemical E'quilibrium
Chapter 14— [T
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what [s true at equilibrivm?
What kindof reaction is required for equilibrium?

" How do you show this with arrows?

What is the cequﬂ[ibﬂmm expression for aA + bB & C + dID?
| Why does the way the equation is balanced affect K?

In Kc what is the unit of concentration? W& / / L

How do You write it bin the expresslon? ‘K &I:. ‘L/ﬁ w},@—e}m @,zm carht %é:?'%*r‘_@‘{‘foh < 4.r-¢,
Gypre ssel in mol/L. y wheraas 1A K they ere expressel m derins of pregsure,
What does the epe of K Tell you about the nelationchits between the neactants and froducte?
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How can You change from K. to Ky? K’i‘“‘ = K, (0.0%2] —r>
what does w stand ot L1 = mg‘@)!ﬁws - “’*é}@f}p@“t&dﬁ{ R {Cjﬁ% Lons aeﬁj

A= g b o mo 4 ,
Lnder what conditions does e == Kp? A

when LAn = O
What phases are dropped in a K, expression? Why?

Pwre soif‘aée%, Fed T liguid ¢

What phases are dropped in a Kpiexpressioh? Why?
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If 3 reaction happens in a serfes of steps, how do you find the overall K?

WHATISQd s = Ty iua-é-im—iﬂ) s (Ea Browu et al | page. g‘f?;)
&

What does the value of Q. tell you when it is compared to K.?
ing all three possibilities. | (o r K&{}



if only the starting concentrations are known, how do you solve for the equilibricem

conce ntrutlonﬂmrﬁmmpleﬁa—p—ﬁﬁtu—revlﬁw)-

INK PROQIEH!, THE TEMPERATURE IS ALWAYS G“’EN—.:WI-IY?

Explain Le Chatelier’s Principle.

WHAT DOES SHIFIING TO THE RIGHT MEAN?

WHAT DOES SHIFTING TO THE LEFT MEATN?
How does changes in concentration affect equilibrium?

How do changes bn pressure affect equilibrivvms?

Be specific and include which K is affected.

How do changes in volume affect equilibriums?

Does the presence of an inert gas affect equilibrium?
How does temperature affect epyuﬂi{)rium? _

Does It wmatter i the veactlon is exothermic or endothermic?

Qf a teaction is endothermic in the ﬁ:‘:watcl reaction, what i3 it in the xevetse reaction?

" How do catalysts affect equilibriom?
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CHAPTER-5- ACIDS AND BASES

*(means also see outline notes-ehep—sa—

bt
*Arrhenius defined acids and bases hy what was in lhe fomula. Acids had
and bases had :

t————

This was very limiting in definition so we use the Bronsted theory. In this theory we
look at acids and bases by how they BEHAVYE in a reaction.

Bases:

*What characteristics deterimunes if we say the acid or base is strong or weak:

Since these reactions are often reversible (double arrows <), we find acids and bases in
the reverse reaction. These acids and bases, Whlch were products in the forward reaction,
are called:

Example: Write the reaction for ammonia plus water and show the
acid and base for each direction.

Why can water behave as both an acid and base?

Acid base solutijons have both present.
e What number does the multiplication of their concentrations equal?

e What is it called?

» Write the equation.

Write the Equation for pH

e What does the p stand for?

Log questions:
Without 3 alculator, write each of the following numbers in SCIENTYFIC NOTATION
and then write the log of each of the following :
e 1000 ‘
e 100 . ot



« 100

e 0100
e 00100

« 000100
e 0(.000100

WHAT IS THE PATTERN?
‘Why do you think pH’s take the -log?

If you have a base; the pH equation won’t work.
» Which one will?
» How. can you change to a pH scale?

In pH scales:
s Low numborg Galow 7 are
s 7Fig

s numberg atiove gsoven are

IN OTHER WORDS, e HIGH pHis a and a LOW pH is a

STRENGTHS:
e Ifan acid is strong its conjugate base is
e Ifan acid is weak its conjuga&e base is
» Give the rules for bases using the same pattern:

Question: If the H' concentration gives pH and strong acids totally ionize, so any
strong acid with the same Molarity will have the same pH, why are some “stronger” than

others?™{See-table 153y~

Se strong acids take than weak acids to break inte ions.

If HI is stronger than HBr, what does that tell you about the relative bond strength?

'Deﬁne oxuacitfs

HOW CAN YOU COMPARE OXOACIDS STRENGTHS?
¢ Rule1

. Rule 7
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*reeview the four types of actd base reactions and give an example for each.

*What is a basic oxide? Give an example.

*What is an acidic oxide? Give an example.
What is an AMPHOTERIC oxide? Give an example.
What is an amphofceric hydrqxide‘?

v What happens when AL(OFE)3 has more OF€ added? (This reaction has been on
the AP test) _ :

What is the Rewir definition of an acid and base?
¢ Draw the example for BF; + NH; and explain who is the acid and explain
why. (This reaction has been on the AP test)




Chapter 16 Outline
. '@Q"n'f"a‘ )
ACID BASE EQUILIBRIA

To understand this chapter, you MUST understand chapter
16 on acids and bases and pH calculations.

W@#m%bm?&%fﬂhﬁd%ﬂba{%%mﬁ@w?

Define Xa and Xb: |

' What is the reiatiohship between Ka of an acid and the Kh; pf its conj-u_gate?
What does the size of Ka and Kb tell us? Why?

Write fche equation and equilibrium expressian for 4F.

Write the equation for ammonia added to water and the equilibrium expressibn.

o What is “ice” and how is it used to figure out how to plug into the Ka and Kb
expression?

What is percent ionization?

»  If given a starting Malarity and % ionization, be able to caleulate the #* or D" concentrations.

» Ifgiven Ka and a starting Malarity, be able to calculate % jonization as well as pil.



Using phosphoric acid, show why there would be three Ka values.

Using Suifuric acid, explain why there is only one Ka value Write the two
equations in your expianatlon

SALT HYDROLYSIS:
o Whatis it?
»  What salts undergn hydrolysis?

o How can you tell if a salt will be newiral, acidic or basic? Give examples with equations.

0

Henderson-Hasselhaich equation:

» What kind of problems can it~5101ve?

"« How would you rewrite the equation for a base?

What is a buffer?

e What is the capacity of a busfer?
¢ If you add acid to a buffer, how do you calculate the new pH?

e If you add base to a buffer, how do you calculate the new pH?



Titrations! .
* Does acwlralization mean the pH ir 77

‘e What is a titration curve?
o Zow do you fiud the equivalence poini o end foit ou the canvel
¢ How can you find a Ka or Xb on a curve?

o I you titrate a monoprotic acid, d:protn: acid, and triprotic
acid, how will the graphs of the curves be different? (Draw
them)

» ~ What are indicators?
e HOW ARE THEY USED IN A TITRATION?

» How do you know which one to pick? (Explain the different types of
titrations...SA v SB etc)

o How can you make sure the known Molasity is correct in a titration!

Okay time for some review!
« What is the equation to solve for a Molarity in a titration?

o Why can we use this equation? (what is true at the end point?)



o  What does Molarity x Volume equal?

+ [f given gran"is‘ of an acid or base and the volume, how would you solve
the problem? .

s



Solubility and K.
Chapter 17 Outline

DEFINE SOLUBILITY PRODUCT:

What types of reactions have Ksp vajues?

When solving a problem, how can you tell if the reaction is unsaturated, saturated or
supersaturated?

When the Ksp is large, this indicates the s compound is soluble and
when the numbers are smail this indicates the compound s
soluble. '

WHAT IS THE DIFFERENCE BETWEEN MOLAR SOLUBILITY AND
SOLUBILITY? |

How do you convert from one to the other?
Be able to predict if a precipitate is formed:-see-example-+7 30N page-6&i—
What is fractional crystallization? M_,@cgl:&—h o ‘0 el bl a %L@
!2;\,9,‘6&%'@4-, Miw ‘-5“*4-'2"]2“ MV""‘A"’V‘“ KQFS :

What is iractional crystallization used for?

Whot is the common ion effect?

Does adding a common ion increase or decrease solubility?

Explain why from Le Chatelier.

Y-



USING LE CHATELIER, EXPLAIN WHY ADDING AN ACID TO A BASIC
___ SOLUTION INCREASES THE SOLUBILITY OEABASE _—

Using Le Chatelier, explain why adding a base to an acidic solution increases the
solubility of an acid. '

What isr a complen ion?
What metals tend to form complex ions?
What is a general rule to predict a complex ion?

What is the stability constant?

Define: Qualitative Analysis

EXPLAIN THE GENERAL PROCESS.

What is this process similar to?



