Acid/Base Theory

&0

C. Souders - Battlefield

Standard of Learning

CH.4g
The student will define and identify the properties of an acid, a base, and a salt.

Essential Question(s)

What happens to ionic and molecular substances when they dissolve in water?
What are acid-base theories?

How are acids and bases classified?

What to pH and pOH represent?
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CH.4g
The student will define and identify the properties of an Name:

acid, a base, and a salt.

Class Period: Date:

ENGAGE
PHASE
Video

Source: www.learner.org

Title: World of Chemistry — Episode 16 — The Proton in Chemistry
http://’www.learner.org/resources/series61.html?pop=yes &pid=808

} Vidkes on Dwmnased - Thas Werld of Clrmmtry - e Proios n Chamuiry - Mocks Fredks

Al it s dna . oo/ vod_wn e bl d-BE

Annenbing Wirginia

THE PROTON

C'I W

"

IN CHEMISTRY

Length: 28 minutes

Summary: This video provides an introduction to acids and bases, showing real-life relations, acid/base
reactions, pH scale, etc.



CH.4g Name:

The student will define and identify the properties of an

acid, a base, and a salt. Class Period: Date:
EXPLORE
PHASE H Lab
Materials
Bunsen Burner red cabbage .IM HCI
Ring Stand with ring flint striker .IM NaOH
Wire Gauze forceps Para film
250 mL beaker Beaker tongs pipettes
water Test tubes
Procedure:

1. Tear a large leaf of red cabbage into smaller (about 1 inch squares) pieces.

Put red cabbage into 250mL beaker and add water to cover.

Set up ring stand with wire gauze. Make sure the ring is close enough to the Bunsen burner.

Light the Bunsen burner.

Allow cabbage water to boil, or at least bubble rapidly. Once this happens the water will turn a purple

color.

6. Use beaker tongs to remove the beaker from the ring stand and set on the counter top. This is HOT, do
not touch it.

7. Use forceps to remove the cabbage chunks from the water. This go in the trash, do NOT put in the

sinks.

Allow your cabbage juice to cool.

9. Place five drops of NaOH in one test tube and five drops of HCI in the second test tube. Make sure you
know which is which.

10. Once cabbage juice is cooled, add five drops of your cabbage juice to the NaOH and two drops to the
HCI. Be sure to make record of the changes that you see.

11. Transfer your cooled cabbage juice to an Erlenmeyer flask. Label with your group members names and
cover with parafilm. Place on the back counter to save for the next lab period.

12. Clean, dry and return all glassware and materials to their proper locations.

13. Clean and dry lab benches.

il

*

Use the data table below to record your results. Make sure you are DETAILED in your responses.

.IM NaOH .IM HCI
Cabbage Juice Indicator
Part 2:
Materials
Your pH indicator dissolved antacids test tubes
pH paper lemon juice pipettes
vinegar tap water
ammonia 2 unknown household substances
Procedure

1. Place five drops of each known substance in five separate test tubes. Make sure they are labeled so you
know which is which.

2. Take a stir rod and place in the first test tube, add a small drop of liquid to a piece of pH paper. Be sure
to clean and dry your stir rod between each substance! Record your results.



= o

9.

Once you have tested your pH paper, place five drops of your indicator into each test tube. Record your
results.

Compare your pH papers to the package to determine a pH range and identify if the substance is an acid
or base.

Obtain five drops of an unknown and place in a clean and dry test tube, do the same for a second
unknown.

Follow step 2 and 3 above for your unknown.

Repeat steps 4 and 5 for a second unknown.

Compare the results of you unknown to the results of your known. Based off of your results identify
both of your unknowns.

All of your solutions may be dumped down the drain, including your left over indicator. Wash and dry
all glassware and materials and return to proper locations.

10. Clean and dry your lab bench.

Use the data table below to record your results. Make sure you are DETAILED in your responses.

Cabbage Juice pH paper Acid or Base? pH

CONCLUSION QUESTIONS: Write COMPLETE sentences in paragraph form. Attach a separate sheet of
paper if necessary.

1.

Unknown # _ Identity:

Unknown #  Identity:

How did you decide on the identity of your unknowns? (what was your proof)

Which of the testing methods you used was the most accurate way to test the pH of a substance. Why
do you think so?

Do you think that other foods would also work as indicators? Why or why not? If you do think so, give
two examples of foods you think would work and explain why.

Do you think that there is a more accurate way to identify an unknown acid or base? If so how would
you do it?




CH.4g

The student will define and identify the properties of an
acid, a base, and a salt.

Name:

Class Period: Date:

PHASE

Sllde 2 2

Taste sour

Corrode metals

Electrolytes

React with bases to form a salt and water
pH is less than 7

Turns blue litmus paper to red “Blue to Red A-CID”

Slide 3 :

Areelectrolyies)
Feellsoapy, slipperny:
Reactwithacidsitoiform saltsiand water:

pHigreater than 7/

Turns red litmus paper to blue  “-asic :lue”

To play the movies and simulations
included, view the presentation in
Slide Show Mode.

Have students use mapping graphing
organizer to complete notes on
properties of acids/bases.




Sllde 4 4

« Definition #1: Arrhenius (traditional

Acids — produce H* ions (or hydronium ions
H,0"

Bases — produce OH- ions

Slide 5 :

« Definition #2: Brensted — Low

Slide 6 s

acid




Slide 7 ;
Conjugate Pairs

i

nfapIEe o
L Y R T A
- =5 e B

Slide 8 s Give students time to work through
these sample problems while you assist.

HICISOH RS ACIE AP O)

Hy0 + H,50, > HSO, + H,0r

Slide 9

Thz pH scale i = wzy of
EXPIESSINGMHE! ENgu
ofacidsiandiyases?

Under’7' =acid
7 = neutral
Over 7 = base




Slide 10 0 Remind them, the closer to 0 the
pH of Common
Substances

stronger the acid, the closer to 14 the
stronger the base.

Slide 11 "

Example: If [H*] =1 X 10-1°
pH=-log 1 X 1010
pH = - (- 10)
pH=10

Example: If [H*]=1.8 X 10°
pH=-log 1.8 X 10-5
PH = - (- 4.74)
pH=4.74

Slide 12 i
More About Water

1), 0 sz funsdon 43 yuih zn ACID zlel 2l 243

Equilibrium constant for water = K,
K, = [H;0*] [OH]= at 25 °C




Slide 13 More About Water

Autoionization oW

——
-
f'\) , H;0"

K, = [H;07] [OHF = 1.00/x 107~ at:25°C
In'a neutral solution|[H;0%] = [OH]

so K, = [H;0%]? = [OH]?

and so [H,0*] = [OH] = 1.00 x 107 M

Slide 14 LOH .

SEU B EEINES
3, orl e 995l 2z
]

=5

9999

999931

PO doesHctireallyexstabitatys
usetuifforchangingilyasesito phis

*pOHNeokSatthe perspectiverofia
base

POH==log||OHf

Since pHand pOH are on opposite
ends,

pH + pOHI=14
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CH.4g

The student will define and identify the properties of an Name:

acid, a base, and a salt. )

Class Period: Date:
ELABORATE
PHASE
Acid/Base Practice
1) Using your knowledge of the Bronsted-Lowry theory of acids and bases, write equations for the

following acid-base reactions and indicate each conjugate acid-base pair:

a)  HNO;+OH >

b)  CH;NH, + H,0 >

c) OH + HPO,? >

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

3) Borane (BHj3) is a basic compound, but doesn’t conduct electricity when you dissolve it in water.
Explain this, based on the definitions of acids and bases that we discussed in class.



Find the pH of #4-8:

4) A 0.001 M solution of HCI (hydrochloric acid).

5) A 0.09 M solution of HBr (hydrobromic acid).

6) A 1.34 x 10™* M solution of hydrochloric acid.

7) A 2.234 x 10" M solution of HI (hydroiodic acid).

8) A 7.98x 107 M solution of HNOj (nitric acid).

9) What is the pH and pOH of a 1.2 x 10~ HBr solution?

10)  What is the pH and pOH of a 2.34 x 10” NaOH solution?

11)  Explain the difference between an Arrhenius Acid and a Bronsted-Lowry Acid.



CH.4g
The student will define and identify the properties of an Name:

acid, a base, and a salt.

Class Period: Date:
EVALUATE
¢ PHASE
pH Quiz

Matching:

1. Proton donor a. Arrhenius Acid

2. Produce H+ Ions b. Arrhenius Base

3. Produce OH- Ions c. Bronsted Lowry Acid

4. proton acceptor d. Bronsted Lowry Base

Short Answer:
5. For this equation identify the acid, base, conjugate acid and conjugate base.

H,O + H,SO, = HSO, +H;0"

6. Calculate the pH of A 0.001 M solution of HCL.

pH=
7. Calculate the pH of a 1.0x10™ M solution of nitric acid.

pH=
8. What is the pH and pOH of a 1.2 x 10~ M HBr solution?

pH=

pOH=



