[bookmark: _Hlk117698607]CHEMISTRY 2022-23											April 13, 2023

Today’s Agenda (Day 143)
	
1. HOUSEKEEPING ITEMS
  BRING: 
2. Homework Check:
 
3. Class Activity: 
 TEST: Ch 19
TUESDAY: Chapter 20 PPT Review
a) Section 20.1 – Voltaic Cells
b) Section 20.2 – Batteries
c) Section 20.3 - Electrolysis

MONDAY: Launch Lab 18 & 19, ?Mini Lab 18, Chem Lab 17
HOMEWORK:
· READ: Chapter 20 – Electrochemistry
· COMPLETE: 
· STUDY: Ch 19 Test


CHAPTER 20 VOCABULARY
	anode
	battery
	cathode
	corrosion
	dry cell
	electrochemical cell

	electrolysis
	electrolytic cell
	fuel cell
	galvanization
	half-cell
	primary battery

	reduction potential
	salt bridge
	secondary battery
	standard hydrogen electrode
	voltaic cell
	



REMINDERS:
· TEST: Ch 19  April 13
· QUIZ: Ch 20 Vocabulary  April 18
· TEST: Ch 20  April 20  




CHEMISTRY 2022-23											LAUNCH LAB
CHAPTER 18 LAUNCH LAB – What is in Your Cupboards?
You can learn something about the properties of products in your household by testing them with strips of paper called litmus paper. Can you separate household products into two groups?	
	[image: ]
Procedure [image: ]
1. Read and complete the lab safety form. 
2. Place three or four drops of several household products into separate wells of a microplate. Draw a chart to show the position of each liquid. 
3. Test each product with red and blue litmus paper. Place two drops of phenolphthalein in each sample. Record your observations. 
WARNING: Phenolphthalein is flammable. Keep away from flames.

Analysis
1. Classify the products into two groups based on your observations. 
2. Describe how the groups differ. What can you conclude?

Inquiry
Choose one sample that reacted with the phenolphthalein. Can you reverse the reaction? Design an experiment to test your hypothesis.


CHEMISTRY 2022-23											LAUNCH LAB
CHAPTER 19 LAUNCH LAB – What happens when iron and copper (II) sulfate react?
Rust is the product of a reaction between iron and oxygen. Iron can also react with substances other than oxygen.
[image: ]

Procedure [image: ]
1. Read and complete the lab safety form. 
2. Use a piece of steel wool to polish the end of an iron nail. 
3. Add about 3 mL of 1.0M copper (II) sulfate (CuSO4) solution to a test tube. Place the polished end of the nail into the CuSO4 solution. Let the test tube stand in a test-tube rack, and observe it for about 10 min. Record your observations.
Analysis
1. Explain what happened to the color of the copper (II) sulfate solution. 
2. Identify the substance clinging to the nail. 
3. Write the balanced chemical equation for the reaction you observed.
Inquiry
What do you think would happen if copper was placed in an iron sulfate solution? Design an investigation to test your hypothesis.


CHEMISTRY 2022-23											MINI LAB

CHAPTER 18 MINI LAB – Compare Acid Strengths 
How can you determine the relative strengths of acid solutions?
Procedure [image: ]
1. Read and complete the lab safety form. 

2. Use a 10-mL graduated cylinder to measure 3 mL of glacial acetic acid. Use a dropping pipette to transfer the acid into Well A1 of a 24-well microplate. 
WARNING: Glacial acetic acid is corrosive and toxic by inhalation. Handle with caution. 

3. Lower the electrodes of a conductivity tester into Well A1. Record your results. 

4. Rinse the graduated cylinder and pipette with water. Measure 3 mL of 6.0M acetic acid and transfer it to Well A2 of the microplate. Test and record the conductivity of the solution. 

5. Repeat Step 4 with 1.0M acetic acid and 0.10M acetic acid using wells A3 and A4, respectively.

Analysis
1. Write the equation for the ionization of acetic acid in water and the equilibrium constant expression (Keq = 1.8 × 1 0-5). What does the size of Keq indicate about the degree of ionization? 
2. Explain whether the following approximate percent ionizations fit your laboratory results: glacial acetic acid, 0.1%; 6.0M acetic acid, 0.2%; 1.0M acetic acid, 0.4%; 0.1M acetic acid, 1.3%. 
3. State a hypothesis that explains your observations using your answer to Question 2. 
4. Utilize your hypothesis to draw a conclusion about the need to use large amounts of water for rinsing when acid spills on living tissue.


CHEMISTRY 2022-23											MINI LAB

CHAPTER 19 MINI LAB – Observe a Redox Reaction
How can tarnish be removed from silver? 

Procedure [image: ]
1. Read and complete the lab safety form. 
2. Lightly buff a piece of aluminum foil with steel wool to remove any oxide coating. 
3. Wrap a small, tarnished object in the aluminum foil, making sure that the tarnished area makes firm contact with the foil. 
4. Place the wrapped object in a 400-mL beaker and add a sufficient volume of tap water to cover it completely. 
5. Add about 1 spoonful of baking soda and about 1 spoonful of table salt to the beaker. 
6. Using beaker tongs, set the beaker and its contents on a hot plate, and heat until the water is almost boiling. Maintain the heat for approximately 15 min, until the tarnish disappears. 
Analysis
1. Write the equation for the reaction of silver with hydrogen sulfide that yields silver sulfide and hydrogen. 
2. Write the equation for the reaction of the tarnish (silver sulfide) with the aluminum foil that yields aluminum sulfide and silver. 
3. Determine which metal, aluminum or silver, is more reactive. How do you know this from your results? 
4. Explain why you should not use an aluminum pan to clean silver objects. 

CHEMISTRY 2022-23									PRACTICE PROBLEM
CHAPTER 19 – Redox Reaction

Practice Problems 19.1 – Identify Oxidation-Reduction Reactions

[image: ]

Practice Problems 19.2 – Determine Oxidation Numbers 
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Practice Problems 19.3 – The Oxidation-Number Method 
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Practice Problems 19.4 – Balance a Net Ionic Redox Equation 
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Problems 19.5 – Balance a Redox Equation by Using Half-Reactions
[image: ]
 


CHEMISTRY 2022-23									PROBLEM-SOLVING LAB 

CHAPTER 19 Data Analysis Lab 
 
How does redox lift a space shuttle? The space shuttle gains nearly 72% of its lift from its solid rocket boosters (SRBs) during the first two minutes of launch. The two pencil-shaped SRB tanks are attached to both sides of the liquid hydrogen and oxygen fuel tank. Each SRB contains approximately 499,000 kg of propellent mixture.
		
As acids and bases enter the bloodstream as a result of normal activity, the blood’s buffer systems shift to effectively maintain a healthful pH.

		
Data and Observations
[image: Table
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Think Critically
1. Balance an equation Use the oxidation-number method to balance the chemical equation for the SRB reaction. NH4ClO4(s) + Al(s) → Al2O3(g) + HCl(g) + N2(g) + H2O(g) 
2. State Which elements are reduced and which are oxidized? 
3. Infer What are the benefits of using SRBs for the first two minutes of launch? 
4. Calculate How many moles of water vapor are produced by one SRB? 

CHEMISTRY 2022-23											CHEM LAB 17
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CHEMISTRY 2022-23											CHEM LAB 19
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PRACTICE Problem:

1. Identify each of the following changes as either oxidation or reduction.
Recall that e~ s the symbol for an electron.

a I +2e" 2" o Fe** - Fe’t +e-
boK—K* +em d. Ag* +e—Ag

2. Identify what is oxidized and what is reduced in the following
processes.

a. 2Br + Cl; — By + 21~
b. 2Ce + 3Cu?* — 3Cu + 2Ce**
© 2Zn + 0, 2Zn0

d. 2Na + 2H' - 2Na® + H;

3. Identify the oxidizing agent and the reducing agent in the following
equation. Explain your answer.

Fe(s) + Ag + (aq) — Fe?*(aq) + Ag(s)

4. Challenge Identify the oxidizing agent and the reducing agent in
each reaction.

. Mg +1;— Mgl
b. HzS + Cl, — S + 2HCI
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PRACTICE Problems

5. Determine the oxidation number of the boldface element in the following formulas for

compounds.
a. NaClo, b. AIPO, €. HNO,

6. Determine the oxidation number of the boldface element in the following formulas for
ions.
a NH,* b. A0~ e G0

7. Determine the oxidation number of nitrogen in each of these molecules or ions.
a. NHy b. KON e NoH,

8. Challenge Determine the net change of oxidation number of each of the elements in
these redox equations.

a. C+0;—C0;
b. Clz + Znly — Znl; + 1,
€. CdO +C0— Cd + CO;
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PRACTICE P

Use the oxidation-number method to balance these redox equations.
15. HCl + HNO5 — HOCI + NO + H,0
16. SnCl, + Fe — SnCl, + FeCly
17. NHy(g) + NO,(g) — Na(g) + H;001)
18. Challenge SO, + Brz + H;0 — HBr + H,S0,
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Extra Practice

Use the oxidation-number method to balance the following net ionic redox equations.
19. H;S(g) + NOs™(aq) — S(s) + NO(g) (in acid solution)

20. Cr;0,2-(aq) + I"(aq) — Cr**(aq) + I;(5) (in acid solution)

21. Zn + NOs™ — Zn?* + NO; (in acid solution)

22. Challenge 1~(aq) + MnO.(aq) — I;(s) + MnO,(s) (in basic solution)
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Use the half-reaction method to balance the redox equations. Begin by writing the
oxidation and reduction half-reactions. Leave the balanced equation in ionic form.
23, Cr,0, (@) + 1-(aq) — Cr* (aq) + Iz(5) (in acid solution)

24 Mn?* (ag) + BIO, ™ (ag) — Mn0, "(aq) + BiZ*(aq) (in acid solution)

25. Challenge N.0(g) + CI0™(aq) — NO; (aq) + Ci~(aq) (in basic solution)
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CHEMLAB

'COMPARE TWO SOLUBILITY PRODUCT CONSTANTS ','

ckground: By observing the formation of two
precipitates in the same system, you can infer the.
relationship between the solubilities of the two
ionic compounds and the numerical values of their
solubility product constants (KGy).

Question: How can you use Le Chitelier’s principle to
evaluate the relative solubilties of two precipitates?

Materials

AgNO; solution
NaCl solution

NasS solution
24-well microplate
thin-stem pipettes (3)

Safety Precautions T Il i =8 B
WARNING: Slver nitrate s highly tosic and will tin
skin and clothing. Sodium sulfde s a skin rrtant and
should be kept away from acds.

Procedure

1. Read and complete the lab safety form.

2. Place 10 drops of AGNO solution in Well Al of a
24-well microplate. Place 10 drops of the same.
solution in Well A2.

3. Add 10 drops of NaCl solution to Well A1 and 10
drops to Well A2

4. Allow the precipitates to form. Observe the wells
from the top and the side and record your
observations.

5. To Well A2, add 10 drops of NaS salution.

6. Allow the precipitate to form. Record your observa-
tions of the precipitate.

7. Compare the contents of Wells A1 and A2, and
record your observations.

8. Cleanup and Disposal Use a wash bottle to transfer
the contents of the well plate into a waste beaker.

Analyze and Conclude
1. Analyze Write the complete equation for the
reacton that occurred when you mixed NaCl and.
AgNO in Step 3. Writ the net onic equation.
2. Analyze Wrtethe soubilty product constant
expresson for the equilibrium established in Well
Aland A2 in Step 3. Kp (AgCl) = 1.8 x 1010,

3. Analyze Write the equation for the equilibrium that
was established in Well A2 when you added NasS.
Ko (Ag:S) = 8 x 104

4. Identify the two precipitates by color.

5. Compare the K.y values for the two precipitates.
‘Which of the two ionic compounds is more soluble?

6. Recognize Cause and Effect Use Le Chateler’s
principl to explain how the addition of NaxS in
Step 5 affcted the equilibrium established in
Well A2

7. Calculate the molar solubilitis of the two precipi-
tates using the Kip values. Which of the precipitates
s more soluble?

8. dentify What evidence from this experiment sup-
ports your answer to Question 72 Explain.

9. Error Analysis Compare your observations of the
well plate from the side with your observations from
the top. What did you notice?

10. Research how industries use precipitation to remove.
‘hazardous chemicals from wastewater.

INQUIRY EXTENSION

Soluble . Insoluble The reactants that you used in
this ChemLab are al soluble ionic compounds, and.
the precipitates are insoluble. How does soluble:
NauS differ from insoluble Ag;5? How does soluble
NaCl differ from insoluble AgCI? Use this informa-
tion, Ky data from Table 17.3, and other reference
sources to develop general rules for solubilty:
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CHEMLAB

FFORENSICS: IDENTIFY THE DAMAGING DUMPER ;

Background: Something is reacting with metals.
found on the hulls of many boats used on a nearby.
creek. The investigator has determined that there are
three possible culprits, each with  different source.
Your job is to test the three potential pollutants and
compare them with a sample from the creek. The ani-
mals that rely on the creek as their primary water
source are depending on you to solve this mystery of
the damaging dumper.

Question: How can a series of chemical reactions be

used to determine what was dumped in a water supply?

Materials

0.1MAgNO; Fe filings
0.1MHCI Mg turnings
012050, tongs or forceps
unknown solution droppers (4)
Cuvire 24-well microscale
Pbshot reaction plate

Safety Precautions
= O P

WARNING: Silver nitrate (AGNO3) s highly toxic and
will tain skin and clothing.

Procedure

1. Read and complete the lab safety form.

2. Create a table to record your data.

3. Place the well plate on a sheet of white paper:

4. Placea piece of copper wire in four wellsin the
first row.

5. Repeat Step 4, by adding a small sample of iron fl-
ingsto wells in the second row.

6. Repeat Step 4, by adding piece of lead shot to wells
in the third row

7. Repeat Step 4, by addinga piece of magnesium rib-
bon to well in the fourth row:

8. Count 20 drops of the silver nitrate solution
(AgNO3) into each wel in the first column.

9. Repeat Step 8, adding hydrochloric acid (HCI) in the
second column.

10. Repeat Step 8, adding zinc sulfae (ZnSO,) in the
third column.

698 Chapter 19 » Redox Reactons.

Observations

c..
)

e
Mg —

1. Repeat Step 8, adding the unknown soluton in the
fourth colum.

12. Allow the resctionsto proceed for 5 min, and then
descibe thereactions. Write NR for any welsthat
o not have evidence of a reaction.

13. Cleanup and Disposal Dispose ofthe solds and

solutions as directed by your teacher. Wash and
return all Iab equipment to its designated location.

Analyze and Conclude

1. Summarizethe results you observed in ach well.
How did you know a chemical reaction occurred?

2 Model Writea balanced reacton foreach of the
reactions you observed. In each one,identify the
Species being oxidized or reduced.

3. Conclude Based on your data, which soluton was
causing damage in the creek? Justify your answer.

4. Use Variables, Constants, and Controls Why was
itimportan to compare the reactons of the
unknown to more than ane known solution?

5. Research Look up the MSDS for your chemical and.
report on what impact thischemical would have on
the ccosystem.

6. Extend What would you expect ifasoluton of
lead (II) nitrate (Pb(NO5),) was one of the
Solutions?

7. Error Analysis Compare your resuls with those

of other students in the lboratory: Explain any
differences.

INQUIRY EXTENSION

Design an Experiment_Hypothesize how you could
remove this chemical from the creek without further
damaging the ecology of the area. Design an experi-
‘ment totest your hypothesis.
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