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Welcome to Virtual Learning for Chemistry STUDENTS!

Students are encouraged to maintain contact with their home school and classroom teacher(s). If you have not
already done so, please visit your child’s school website to access individual teacher web pages for specific
learning/assignment information. If you cannot reach your teacher and have elected to use these resources,
please be mindful that some learning activities may require students to reply online, while others may require

students to respond using paper and pencil. In the event online access is not available and the teacher cannot

be reached, responses should be recorded on paper and completed work should be dropped off at your child’s
school. Please contact your child’s school for the dates and times to drop off your child’s work.
If you need additional resources to support virtual learning, please
visit: https://www.slps.org/extendedresources

Overview of Weeks 6 and 7: In week 6, students will continue to learn about stoichiometry and practice
stoichiometry problems. In week 7, students will learn key concepts and practices in solution chemistry,
particularly acid-based reactions. Students can write their answers in the print packet or type it in the
editable pdf files or word documents hyperlinked in this learning plan. Please keep in mind that daily
breakdown of tasks is only a suggestion of pacing and resources.

To access all instructional fillable pdf files, also available in print, for Weeks 6-7 go HERE.

For additional information on Continuous Learning go to https://www.slps.org/keeponlearning

For questions related to this instructional plan, please contact: Valentina Bumbu Kristen Dowling
Science Curriculum Specialist Chemistry Teacher Leader
valentina.bumbu@slps.org kristen.dowling@slps.org


mailto:valentina.bumbu@slps.org
mailto:kristen.dowling@slps.org
https://www.slps.org/extendedresources
https://drive.google.com/open?id=1Hbpdp6PCepLGSKWYD0ReGDnmOKZj7WwW
https://www.slps.org/keeponlearning
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Lesson Objective
What will you know and be able to do at
the conclusion of this lesson?

WEEK 6

Instructional Activities
What needs to be done in order to learn the material?

Assessment / Assignment*
How will you show your teacher that you learned the material?
What needs to be turned in?

reactions that form and
neutralize acids and bases.

Monday 1. Use a model to explainthe | @ Complete the S’"Mores Lab using s’'mores as a model Write or type the answers to all parts of
April 27 quantities of substances for chemical compounds S’mores worksheet
involved in chemical e Use the video as a resource for direct instruction and
reactions. visual modeling
Tuesday 2. Use models to calculate e Read step-by-step procedure for % yield calculations Write or type the answers to practice problems
April 28 theoretical and percent (Periodic Table) using steps from the reading
yield of a chemical e Complete Practice problems in this editable pdf or
reaction. word doc
e Use video for support during practice problems
Wednesday 3.Use models to complete e Complete Practice problems in this editable pdf or word | Write or type the answer to all problems of the
April 29 stoichiometric calculations. doc to review concepts from previous lessons worksheet
® Use the Stoichiometry video for support and guidance
Thursday 4. Construct an explanation e Follow instructions and complete all parts of the Lab Write or type the answer to all questions and
April 30 that describes acids and sheet in this editable pdf or word doc complete all tasks of the worksheet
bases using patterns in e Watch the video to review/support learning
data and textual evidence.
Friday 5. Use chemical symbolsto | @ Read Neutralization and Acid-Base Theories, follow Write or type the answer to all questions and
May 1 describe the chemical steps in examples, and answer practice problems with complete all parts of the worksheet.

neutralization reactions in this editable pdf or word doc
e Use the instructional video on Acid-Base Theories for
support

For questions related to this instructional plan, please contact:

Valentina Bumbu

Science Curriculum Specialist

valentina.bumbu@slps.org kristen.dowlin

Kristen Dowling

Chemistry Teacher Leader
slps.or
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https://drive.google.com/open?id=1zqi5QuadGTBGirKtknkOGJO5sG8Tkq93
https://drive.google.com/open?id=1uKXW-uYo82oW4yMhoW45EE_vSJ2VNAt2
https://drive.google.com/open?id=1hA7RzNL1SpW1xnbkxikO0EdDperS23nm
https://drive.google.com/open?id=1TWkEZePKDpYbsV9xq5qjUMKM-J-yrdpj
https://www.youtube.com/watch?v=MebTIQNRU5g
https://drive.google.com/open?id=1OrOf3wy4hduZ3o9brDhUprL3iRBErcE6
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https://drive.google.com/open?id=19bVQYpmzbID2SPlhDAXkJy7adHY0zrj8
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Lesson Objective Instructional Activities Assessment / Assignment*
WE E K 7 What will you know and be able to do at the What needs to be done in order to leamn the material? How will you show your teacher that you learned the
conclusion of this lesson? material?
Monday 6. To identify strong acids and bases | ® Read the lab to analyze data and make predictions. Write or type the answer to all
May 4 using data and the pH scale. e Complete the lab sheet in this editable pdf or word doc. | questions and complete all tasks on the
e Watch the video to review/ reinforce to content worksheet.
Tuesday 7. To use models/ and data froman | e Read the lab to analyze data and make predictions. Write or type the answer to all
May 5 investigation to explain solutions/ | @ Complete the lab sheet in this editable pdf or word doc. | questions and complete all tasks on the
concentration. e Watch the video to review/ reinforce to content worksheet.
Wednesday |8. Use mathematical thinking to e Read the lab to analyze data and make predictions. Write or type the answer to all
May 6 describe the molarity of e Complete the lab sheet in this editable pdf or word doc. | questions and complete all tasks on the
substances using proportions. e Watch the video to review/ reinforce to content worksheet.
Thursday 9.Use proportional thinking to e Read to understand the purpose and concept of Write or type the answer to all
May 7 analyze the results of a titration titration. questions and complete all tasks on the
experiment to determine the e Analyze results of the lab using calculations and record worksheet.
. . . answers in this editable pdf or word doc.
molarity of an acid solution. . . o N
e Watch videos on Setting a Titration and Titration
Calculations to review/reinforce content
Friday 10. Use models to explain how pH is| e Model analysis and interpretation in the reading Write or type the answer to all
May 8 maintained in human body e Record answers to analysis questions in this editable pdf | questions and complete all tasks on the
systems. or word doc. worksheet.

For questions related to this instructional plan, please contact:

Valentina Bumbu Kristen Dowling

Science Curriculum Specialist Chemistry Teacher Leader
valentina.bumbu@slps.org kristen.dowling@slps.or
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Name: Date:
Lab Partner(s):

Lab # 22: Introduction to Reaction Stoichiometry

Chemistry 1

Introduction
Exactly what happens during a chemical reaction? For example, when an Alka-Seltzer tablet is dropped into a
glass of water, there’s a lot of fizzing and some solid sinks to the bottom of the glass, but there is less solid
remaining than before. Was this a chemical reaction? How do you know? Where did the rest of the solid go?
When you strike a match, a flame appears to consume the match. Where did the match go? We could ask the
same question about the gasoline in a car’s gas tank. After a long trip, you will need to fill your tank again.
Where did the gas go?

In this unit we will discuss how matter is conserved. The atoms that you begin with at the start of a chemical
reaction still exist at the end of the chemical process; the atoms are just connected in a different way to form
new compounds. We will also discuss the stoichiometry of chemical processes. “Stoichiometry” comes from
the ancient Greek words for “element” and “to measure.” Stoichiometry is used to calculate the mass and
quantity relationships among reactants and products in a balanced chemical reaction. Because matter is
conserved, all chemical reactions must be balanced. The balanced chemical equation can convey the molar
relationships between the reactants and the products.

A S’more generally consists of a marshmallow, two graham cracker halves (half on top, half on bottom. Each
half is considered 1 piece), and three pieces of chocolate from a standard Hershey chocolate bar. Examine the
pictures below. Write potential chemical formulas for the “reactants” — marshallow, graham cracker and
chocolate; as well as the “S’more” product.

Marshmallow Graham Cracker Chocolate

halves

Together, these make a S’more!

Lab22-SmoreStoichiometry



Questions:

1. Write a balanced equation using the information given above:

9

2. What do the subscripts represent?

3. What do the coefficients represent?

4. What is the ratio of graham crackers to marshmallows?

5. What is the ratio of graham crackers to chocolate?

6. What is the ratio of marshmallows to chocolate?

You aregiven a bag of 6 pieces of chocolates, 6 Graham Cracker halves, and 1 Marshmallow.

7. Imagine you are emptying the bag and trying to make as many Smores as you can.
Based on the equation above, how many S’mores can be made? Explain.

8. It’s easy to determine the number of S’mores you can make because you can see the number of pieces that
are supplied to you. One of the foods limited the number of S’mores you could make. It is called the limiting
reactant. Which food is the limiting reactant? Why?

9. Suppose you now have 10 M (that is, 10 marshmallows), 34 Gc,, and 72 C3. How many S’mores can you
make? What foods are left over and in what quantity? Show all work.

Lab22-SmoreStoichiometry



Now you will determine the “molar mass” of the food pieces so that you will be able to convert from grams-to-
moles, just as when you do real Stoichiometry calculations. These values are supplied in the table below.
Remember, each piece represents 1 mole of that food.

Substance Molar Mass (mass of 1 piece or 1 mole)
Mass of 1 piece of Chocolate (C,) 3.69 g/piece
Mass of a Marshmallow (M) 7.34 g/piece
Mass of a ‘Graham cracker (Gc,) 7.75 g/piece
Mass of a S’more &

10. If you have 30 grams of C;, approximately how many pieces do you have?

11. If you have 4 pieces of M, how many grams of M do you have?

12. If you have 33.21 grams of C3, how many pieces of M and Gc, will be necessary to make the maximum
number of S’mores possible? How many S’mores can be made?

13. Suppose you have 44.28 g Cg, 58.72 g M and 31.00 g Gc,. When you make S’mores based upon these
values, one of the foods will limit the number of S’mores you could make. It is called the limiting reactant. Do
stoichiometry calculations that will show which food is the limiting reactant.

Lab22-SmoreStoichiometry



14. From the previous problem, what foods are left over and in what quantity?

Lab22-SmoreStoichiometry



Scientist Name:

Percent, Actual, and Theoretical Yield
1) LiOH + KCI > LiCl + KOH

a) | began this reaction with 20 grams of lithium hydroxide. What is my
theoretical yield of lithium chloride?

b) I actually produced 6 grams of lithium chloride. What is my percent
yield?

2) C3H5+50293C02+4H20

a) If | start with 5 grams of C3Hg, what is my theoretical yield of water?

b) | got a percent yield of 75% How many grams of water did | make?

3) Be + 2 HCI| > BeCl; + H;

My theoretical yield of beryllium chloride was 10.7 grams. If my actual
yield was 4.5 grams, what was my percent yield?



4) 2 NaCl + CaO - CaCl, + Na,O

What is my theoretical yield of sodium oxide if | start with 20 grams of
calcium oxide?

5) FeBr, + 2 KCl > FeCl; + 2 KBr

a) What is my theoretical yield of iron (Il) chloride if | start with 34 grams
of iron (II) bromide?

b) What is my percent yield of iron (ll) chloride if my actual yield is 4
grams?

6)  TiS + H,0 > H,S + TiO

What is my percent yield of titanium (1) oxide if | start with 20 grams of
titanium (ll) sulfide and my actual yield of titanium (ll) oxide is 22 grams?

7) U+ 3 Br, > UBrg

What is my actual yield of uranium hexabromide if | start with 100 grams
of uranium and get a percent yield of 83% ?



Scientist Name:

Stoichiometry Practice

1. Balance the equation for the reaction given below:
CuCl, + NaNO; = Cu(NOs), + NaCl

a) If 15 grams of copper (ll) chloride react with 20. grams of sodium nitrate, how much sodium
chloride can be formed?

b) What is the name of the limiting reagent?
c) How much of the excess reagent is left over in this reaction?

d) If 11.3 grams of sodium chloride are formed in the reaction, what is the percent yield of this
reaction?



2. Write the equation for the reaction of iron (lll) phosphate with sodium sulfate to make iron (lll)
sulfate and sodium phosphate.

a) If you perform this reaction with 25 grams of iron (lll) phosphate and an excess of sodium
sulfate, how many grams of iron (lll) sulfate can you make?

b) If 18.5 grams of iron (llIl) sulfate are actually made when you do this reaction, what is your
percent yield?

c) Isthe answer from problem b) reasonable? Explain.

d) If you do this reaction with 15 grams of sodium sulfate and get a 65.0% yield, how many
grams of sodium phosphate will you make?



Introduction to Acids and Bases

Scientist Name:

Introduction to Acids

1. Answer the BEFORE THE VIDEO question in the box below.

2. View the video “Cheeseburger in Hydrochloric Acid”

http://www.youtube.com/watch?v=NddZ5ftQb0Q

3. Answer the AFTER THE VIDEO questions the boxes below.

BEFORE THE VIDEO

What do you know about acids?

AFTER THE VIDEO
What do you know about Explain what part of the
acids? video made you think this.
DISCUSS
| |

ot — —




4. Based on what you saw in the video, why do you think we need acids in our stomachs?

Activity: Which are Acids?
Acids are not only in our stomachs, they also are present in our houses and in our classrooms. Brainstorm what
common items you may use every day that could be acids. Explain why you think that.

| think that

may be acids because

BLUE LITMUS paper TURNS RED WHEN

ITISIN AN ACIDIC ENVIRONMENT.

Therefore, if the liquids you’re testing are acids, the BLUE litmus will turn RED.
If the liquids are not acids, the BLUE litmus WILL NOT change color.

Circle the substances below that you think will turn the blue litmus paper RED:
e Orange juice
e Tap water
e Bottled water
e Windex
e Coke
e Bleach



Look at the testing results in the chart below. Fill out the last two columns.

Liquid Litmus Paper Result Is it an acid? Was your hypothesis correct?

Orange juice

Tap water

Bottled water

Windex

Coke

Bleach

NV N NN

Reading: Acids and Bases

Most of the liquids that you see have either acidic of basic properties. We know some information about acids,
but what is a base? The following readings tell you more information about acids and bases. Read each
section aloud, one section at a time.




Read SECTION ONE aloud and complete the Venn Diagram below with quotes and information
from the reading about acids and bases.

SECTION ONE:

Define sour:

Draw an example:

Acids: taste sour, are corrosive to metals, turn litmus (a dye
extracted from lichens) red, and become less acidic when mixed

with bases.

Bases: feel slippery, turn litmus blue, and become less basic

when mixed with acids.

Draw a sketch of dissolve:

For thousands of years people have known that vinegar, lemon
juice, and many other foods taste sour. However, it was not until a
few hundred years ago that it was discovered why these things
taste sour — because they are all acids. The term acid, in fact,
comes from the Latin term acere, which means “sour”.

In the seventeenth century, the Irish writer and amateur chemist
Robert Boyle first labeled substances as either acids or bases (bases
are also called alkaline) according to
the following characteristics:

Define corrosive:

Draw an example:

In the 1800s Swedish scientist
Svante Arrhenius proposed that
water can dissolve many compounds by separating them into
their individual ions. Arrhenius suggested that acids are
compounds that contain hydrogen and can dissolve in water to
release hydrogen ions into solution. For example, hydrochloric
acid (HCI) dissolves in water as follows:

HCl - H* + CI

Arrhenius defined bases as substances that dissolve in water to release hydroxide ions (OH-)
into solution. For example, a typical base according to the Arrhenius definition is sodium

hydroxide (NaOH):

NaOH -> Na* + OH

All acids release H+ ion in solution and all bases release OH- ions in solution.



Complete the Venn Diagram below with quotes and information from SECTION ONE. /f you
are completing this digitally, there are text boxes in each section to type into.

ACIDS BASES




Scientist Name:

Neutralization and Theories of Acids & Bases

Read and annotate SECTION TWO, then follow the instructions/model to complete the different stages of
what’s happening in the neutralization reactions provided. You will be explaining each of the four stages of the
neutralization reaction.

SECTION TWO

Neutralization:

As you can see from the equations from the previous lesson, acids release H+ into solution and bases release
OH-. If we were to mix an acid and base together, the H+ ion would combine with the OH- ion to make the
molecule H20.

HY + OH - H,O

A neutralization reaction with an acid and a base will always produce water and a salt, as shown below:

Two examples:

Acid Base  Water Salt
First example: HCIl + NaOH - H20 + NaCl

Second example: HBr+KOH - H20 + KBr

Stage 1: Stage 2: Stage 3: Stage 4:
HCl + NaOH / \
HCIl + NaOH K PR H"and CI' + Na" and OH H20 + NaCl
H" and CI" + Na'and OH \ )

Explanation: Explanation: Explanation: Explanation:
HCl and NaOH | Since HCl is an acid, it releases | H+ and OH- combine and | H+ and OH- form H2O.
are combined H+ ion in solution. ClI- is the Na+ and CI- combine. Na+ and CI- form NaCl.
together. HCl is | other ion that HCI dissociates H20 is water and NaCl
an acid and (or breaks) into. is a salt. Therefore, the
NaOH is a base. | Since NaOH is a base, it releases acid and base combined

OH- ion in solution. Na+ is the to form a salt and water.

other ion that NaOH dissociates
(or breaks) into.




Complete the stages for the second example of a neutralization reaction. If you are completing this digitally,
there are text boxes for you to type into.

Stage 1: Stage 2: Stage 3: Stage 4:
HBr + KOH [ \
HBr + KOH VR X and + and
and + and -
Explanation: Explanation: Explanation: Explanation:
and Since is an acid, it releases and combine and form
are combined in solution. is the other ion that and and . and
together. is dissociates (or breaks) into. combine. form
an acid and Since isa t releases is water and
is a base. ion in solution. is the is salt. Therefore,
other ion that dissociates or the acid and base combined
breaks) into. to form and

After reading SECTION THREE, write a two sentence summary that explains the difference between
Arrhenius’ and Bronsted-Lowery’s theories of acids and bases.

SECTION THREE:

Though Arrhenius helped explain the fundamentals of acid/base chemistry, unfortunately his theories have
limits. For example, the Arrhenius definition does not explain why some substances, such as common baking
soda (NaHCO3), can act like a base even though they do not contain OH- ions.

In 1923, the Danish scientist Johannes Bronsted and the Englishman Thomas Lowery published independent yet
similar papers that refined Arrhenius’ theory. They said that acids release H+ ion in solution and that bases take
up H+ ion in solution.

Under the Bronsted-Lowery definition, both acids and bases are related to the concentration of hydrogen ions

present. Acids increase the concentration of hydrogen ions, while bases decrease the concentration of hydrogen

ions (by accepting them).
Acid

Base Salt

HCl + NaHCOs; > H>COs3 + NaCl

Two sentence explanation of differences in Arrhenius’ and Bronsted-Lowery’s acid/base theories:




Based on the reading, where did Arrhenius’ theory fall short? If you are completing this digitally, there are text
boxes for you to type into.

Answer Quote from reading that let you know this

| know this
because




Scientist Name:

The pH Scale

Read SECTION FOUR. Think of what this means about the substances that you tested in the beginning activity
of this packet. What are the pH values of the substances that we tested in our first activity?
SECTION FOUR:

pH
In 1909 the pH scale was invented. The pH scale measures the concentration of hydrogen ion in the solution.
The pH scale ranges from 0 to 14. Substances with a pH between 0 and less than 7 are acids. Substances with a

pH greater than 7 and up to 14 are bases. Right in the middle, at pH = 7, are neutral substances, for example,
pure water.

Strong acids are measured on the pH scale as having a pH closer to 0. Strong bases are measured on the pH
scale as having a pH closer to 14.

The pH Scale

Hydrochloric acid Lemon  Apple  Banana Water Baking soda Armonia Drain deaner

Vinegar Tomato Milk  Blood Soap

ACIDS BASES

Think back to the substances we testing from Lesson 4 (tap water, bleach, bottled water, orange juice, coke,
Windex, bleach). What do you guess was the pH value for each these substances? Explain your choice using
evidence from the text above.




Building Vocabulary For each of the words in the table below, draw/insert a picture and write a definition
based on readings from this and the previous lessons.

Acid (noun)

Base (noun)

Neutral (noun)

Neutralization
Reaction (noun)

pH scale (noun)

Virtual Lab: Classifying Liquids as Acids or Bases

Question: Which is the strongest acid and which is the strongest base from the following items?
Pepsi
Dish soap
Hand soap
Vinegar
Apple Juice

Orange Juice



Introduction: Various household items that we use and come into contact with everyday are different levels on
the pH scale. We use acids and bases every day. As you already know, the pH scale is a way to measure how
acidic or alkaline a substance is. In the lab, pH paper tells us the pH of a liquid. All we need to do is hold the pH
paper in the liquid for 15 second and it changes color. We use a color code (below) to let us know what pH the
liquid is based on the color of the pH paper.

Acidic Neutral Alkaline
A A

R r &

2 3 4 5 6 7 8 9 10 11 12 13 14

Hypothesis:
Make sure that your hypothesis is written in an “If...then...” format.

For example:
If pH paper is applied to pure water, then the paper will turn green.

Write two hypotheses: one in which you predict which substance will be the strongest acid, and one in which
you predict which will be the strongest base.

Strongest acid hypothesis (remember — “if...then...”!)

Strongest base (most alkaline) hypothesis (remember — “if...then...”!)

Results

Complete the chart on the next page using the color code.



Acidic Neutral Alkaline

A A
s N s N

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Liquid pH paper result pH value (number)

Pepsi

Dish soap

Hand soap

Vinegar

Apple Juice

Orange Juice

Conclusion
Was your hypothesis correct? Explain why or why not.

Create a pH scale below and put the liquids where they belong on the scale You may type below or add text
boxes if you are completing this assignment digitally.




Scientist Name:

Solutions and Concentration

Solutions:

Acids and bases are often found in a solution with water. Water is the solvent and the acid or base is the solute.
Together, a solute and solvent make a solution. The solute is the substance that is being dissolved and the
solvent is the liquid that is dissolving the solute.

Use the paragraph above to label the drawing of a solution below with the terms SOLUTE and
SOLVENT. If you are completing this digitally there are text boxes to type into.

Underline the phrases in the paragraph above that told you the information you need to know about the solute
and solvent in solution.

Think:
What solutions have you seen at home? Write them below and tell why you think each is a solution. Also tell
what you think the solutes and solvents are.

At home, I’ve seen the following solutions:

I believe they are solutions because...

I believe that the solvents are.....

And that the solutes are....




Understanding Concentration of Solutions

Activity 1

In this activity, you will observe different solutions of salt water.

Is the solute and

is the solvent

Experiment Question: What will happen to the solution when you double and triple the amount of solute?

In the boxes below, sketch (or describe if typing) what you think the solution will look like after adding the first
10 g of salt, after adding another 10 g of salt, and after adding a third 10 g of salt.

Solution of 100 mL of water and
10 g of salt

Solution of 100 mL of water and
20 mL of salt

Solution of 100 mL of water and
30 mL of salt

Explanation

Explanation

Explanation

Observations:

On the chart on the next page, fill out the “qualitative observations” column based on the images for each

condition.




Qualitative Observations

Condition (Describe what you see in the image)

After 10 g
of salt

After
another 10
g of salt
(20 g of
salt total)

After
another 10
g of salt
(30 g of
salt total)

Activity 2
In this activity you will observe how food coloring creates different concentrations of solutions.

1s the solute and is the solvent

Think: What do you think will happen as more food coloring is added to the water?




Observations: The below image shows the result of adding a different number of drops of food coloring to the
same volume of water:

A has 12 drops, B has 10 drops, C, has 8 drops, D has 6 drops, E has 4 drops, F has 2 drops, G has 0 drops
)

AT 181 [cl DY (Fed | IEN T
| I

Describe what you observe in the tubes above, and explain why you think you see these results:

Activities 1& 2 Conclusions
1. Concentration
a. Define:

b. Use the word concentration to write a sentence explaining what happened in both activities.

2. Which salt solution from activity 1 was the most concentrated? Explain how you know using your
qualitative observations.

3. Which of the food coloring solutions was the most dilute (least concentrated)? Explain how you know
using your qualitative observations.



Scientist Name:

Molarity

Concentration of Acids and Bases:
MOLARITY is a measure of concentration used for acids and bases. When scientists talk about concentration of
an acid or base, they use the value of MOLARITY.

Molarity tells you the concentration of solute in a solvent

Molarity (M) = moles of solute
liters of solvent

Think back to our previous work.
What is a mole?

Draw a representation of a mole:

What is a liter?

Draw a representation of a liter:

Examples using the value of Molarity:
1. There is a solution of HCI (hydrochloric acid) —
a. What is the solute in this example? How do you know that? \

b. What is the solvent in this example? How do you know that? o)

c. What is the molarity of the acidic HCI solution if there are 2 moles of HCl and 10 liters of water?
(use formula above and show your work)



2. There is a solution of NaOH (o0 |

a. What is the solute? How do you know? - -
1 ° l Q
e OH~ Q o
b. What is the solvent? How do you know? ] Qe

c. What is the molarity of the basic NaOH solution if there are 4 moles of NaOH dissolved in 25
liters of water? (show your work)

3. What is the molarity of an acidic solution of HF if there are 2 moles of HF dissolved in 50 liters of
water? (show your work)

4. How is concentration related to molarity?



Scientist Name:

Titrations

If you had two salt water solutions and you did not know which one was more concentrated, how could you test
it?

If you had an acid or a base solution that you did not know the molarity of, how could you test it? Scientists use
a lab procedure called a TITRATION to find the molarity of acids and bases that they do not know.

Why may it be important to know the concentration of an acid or a base in a science lab?

Reading: Acid-Base Titrations

As you read, circle or highlight key words. Only circle the words that you need to retell the important
information from the reading. You will reconstruct the information from this text after reading it.

Molarities of acidic and basic solutions can be used to convert back and forth between moles of solutes and
volumes of their solutions, but how are the molarities of these solutions determined? This section describes a
procedure called titration, which can be used to find the molarity of a solution of an acid or a base.

In titration, one solution (solution #1) is added to another solution (solution #2) until a chemical reaction
between the components in the solutions has run to completion. Solution #1 is called the titrant, and we say
that it is used to titrate solution #2. The completion of reaction is usually shown by a change of color caused by
a substance called an indicator.

A typical titration proceeds in the following way. A specific volume of the solution to be titrated (solution #2) is
poured into an Erlenmeyer flask (see figure below). For example, 25.00 mL of a nitric acid solution of unknown
concentration might be added to a 250 mL Erlenmeyer flask.

A solution of a substance that reacts with the solute in solution #2 is added to a buret. (A buret is a laboratory
instrument used to add measured volumes of solutions to other containers.) This solution in the buret, which has
a known concentration, is the titrant. The buret is set up over the Erlenmeyer flask so the titrant can be added in
a controlled manner to the solution to be titrated. For example, a 0.115 M NaOH solution might be added to a
buret, which is set up over the Erlenmeyer flask containing the nitric acid solution.



<@= This buret contains
the titrant.

4— This flask contains
\ the solution to be
titrated and the
indicator

-

\ o
e

f

f

Setup for a Typical Titration In a typical titration, the titrant in the buret is added to the
solution in the Erlenmeyer flask until the indicator changes color to show that the reaction is
complete.

The titrant is slowly added to the solution being titrated until the indicator changes color, showing that the
reaction is complete. This stage in the procedure is called the endpoint. In our example, the NaOH solution is
slowly added from the buret until the mixture in the Erlenmeyer flask changes from colorless to red. The OH-
ions in the NaOH solution react with the H3O" ions in the HNOj3 solution.

H;0" (aq) + OH- (aq) — 2H,0()

Glossary

e Titration: The addition of one solution (solution #1) to another solution (solution #2)
until a chemical reaction between the components in the solutions is complete.

o Titrant: The solution added 1n a titration.

e Indicator: The substance added in a titration to show (by a change of color) when the
reaction 1s complete.

e Burer: A volume-measuring instrument used to add measured volumes of the titrant
1n a titration.

e Endpoint: The stage in a titration where enough of the titrant has been added to react
completely with the substance being titrated.



Select twenty of the most important words from the reading that you circled. Reconstruct the meaning of the
text above by using only the 20 words that you selected. Draw arrows, symbols, and picture to help explain the
information.

Write two of the most important facts that you learned from the article above. Next to each fact, write the quote
from the reading that supports the fact. Go back to the reading and underline the quote as well.

Fact Quote




Virtual Lab: Acid-Base Titration
In this activity, you will use a TITRATION to find out the molarity of an HCI (hydrochloric acid) solution.

Question for this lab: What is the molarity of the unknown HCI solution?

Introduction:
We will be using NaOH to titrate our HCI solution.

In the diagram below, label where the HCI and NaOH will be. If you are completing this digitally, there are text
boxes for you to type into.

4_ The titrant in this burette is

‘- This flask contains the solution of
[ \ to be titrated and
also contains the indicator.




The indicator that we will use in this lab is phenolphthalein. It will turn pink when the HCl solution in the flask
becomes the slightest bit basic. The HCI will become basic because we’re adding NaOH slowly from the
burette.

Remember that an acid and a base make salt and water when they’re added together. That means that the HCl in
the flask and the NaOH in the burette make NaCl and H20 when they meet in the flask. As this is happening,
the phenolphthalein is still clear in the flask.

However, once you add a drop of base more than the HCl in the flask, the flask becomes basic. Then, the flask
turns pink because phenolphthalein turns pink when it’s in a basic solution.

Summarize the information from the paragraphs above into two sentences:

You will use the following formula to solve for the Molarity of the unknown HCl solution:

M , = Unknown Molarity of the acid
VA = Volume of the acid that was added to the flask
Mg = Known Molarity of the base
Vi = Volume of the base that was added from the burette to the flask

Max Va = Mp xVp

When solved for the missing quantity it reads:




Data: Complete the chart below using the images.

Volume of HCI used 100 mL
initial .
OmL
— mL
Initial NaOH burette reading E—
i——1
—— | 1mL
final
49mL
Final NaOH burette reading —
(after enough volume was "
added to turn the HCI solution — mL
pink) S—
SOmL
Hint:  Final — Initial from above
Volume of NaOH added
mL
Molarity of NaOH 0.1M

Calculations:
Find the Molarity of HCI based on the class average and the formula in your introduction section.

Questions:
1. What is the molar mass of HCI? Explain in words how you know. (Go back to
previous lessons if you need to remind yourself what molar mass is).

2. How many moles of HCI were in the 20 ml of HCI that we used? Explain in words how you know.



Scientist Name:

pH in the Human Body
Fill out the chart below with at least 4 observations/interpretations based on the image.

pH of the gastrointestinal tract

Oral cavity ¥
pH 6,8-7,5

Stomach cavity '

pH 1,5-2,0
Duodenum ' ™
pH 5,6-8,0 ]
\ Y
‘\Small intestine
r'-s\ ,,"l 4 V pH 7’2'775
/ "‘ \
- Colon
pH 7,9-8,5

What It Means (What is the meaning of those
What I See (low inference observations) observations? What can you infer based on the
observation?)




Think: What are three things you know or think you know about heartburn?

Reading: Heartburn via Medical News Today https://www.medicalnewstoday.com/articles/9151

Heartburn is a common problem created by acid reflux, a condition where some of the stomach contents are
forced back up into the esophagus. It creates a burning pain in the lower chest.

Persistent acid reflux that happens more than twice a week is called gastroesophageal reflux disease (GERD).
Heartburn is felt when stomach acid flows back up into the esophagus, the pipe that carries food from the mouth
to the stomach. Heartburn is a symptom of GERD.

According to estimates from the American College of Gastroenterology, at least 15 million

Americans experience heartburn every day.

Reading Questions:
1. What does heartburn have to do with pH?

2. What evidence from the text supports your answer to #1?

3. Why would taking an antacid tablet be a treatment for this condition?

pH in the Body

Think: How do you think the different organs of the body maintain different pH values (as seen in the image on
the previous page)?




Reading: Buffers

Proper physiological functioning depends on a very tight
balance between the concentrations of acids and bases in the
blood and other parts of the body. Acid-balance balance is
measured using the pH scale. A variety of buffering systems
permits blood and other bodily fluids to maintain a narrow pH
range, even in the face of disturbances. A buffer is a chemical
system that prevents a radical change in fluid pH by limiting
the change in hydrogen ion concentrations in the case of
excess acid or base. Most commonly, the substance that
absorbs the ions is either a weak acid, which takes up hydroxyl
ions (OH"), or a weak base, which takes up hydrogen ions
(H).

1. Based on the above text, what is a buffer?

2. Based on the name, what do you think blood acidosis is?

Buffering Systems in the
Body

co,

HCO, H*: Phosphoric
acid, NH,*

3. What must happen in the blood to prevent blood acidosis? (look at the text above for evidence)
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