Troop 344/9344
Pemberville, OH

Chemistry Merit Badge




1.

Do EACH of the following activities:

a.
b.

C.

Describe three examples of safety equipment used in a
chemistry laboratory and the reason each one is used.

DesOcI:rlbe what a safety data sheet (SDS) is and tell why it is
used.

Obtain an SDS for both a paint and an insecticide. Compare
and discuss the toxicity, disposal, and dadéadling sections
for these two common household products.

Discuss the safe storage of chemicals. How does the safe
storage of chemicals apply to your home, your school, your
community, and the environment?



Requirements

2. DoEACH of the following activities:

a.

Predict what would happen if you placed an iron nail in a copper sulfate
solution. Then, put an iron nail in a copper sulfate solution. Describe
your. observations and make a conclusion based on your observations.
Compare your prediction and original conclusion with what actually
happened. Write the formula for the reaction that you described.

Demonstrate how you would separate sand (or gravel) from water.
Describe how you would separate table salt from water, oil from water,
and gasoline from motor oil. Name the practical processes that require
these kinds of separations and how the processes diiésy.

Describethe difference between a chemical reaction and a physical
change. Observe one of each and share your observations with your
counselor.

Constructa Cartesian diver. Describe its function in terms of how gases in

general behave under different pressures and different temperatures.
Describe how the behavior of gases affects a backpacker at high altitudes and
a scuba diver underwater



Requirements

4. DoEACH of the following activities:

a.

5.

Cut a round onion into small chunks. Separate the onion chunks into
three equal portions. Leave the first portion raw. Cook the second
portion of onion chunks until the pieces are translucent. Cook the third
portion until the onions are caramelized, or brown in color. Taste each
type of onion. Describe the taste of raw onion versus partially cooked
onion versus caramelized onion. Explain what happens to molecules in
the onion during the cooking process.

Describe the chemical similarities and differences between toothpaste
and an abrasive household cleanser. Explain how the end use or purpose
of a product affects its chemical formulation.

In a clear container, mix a halfip of water with a tablespoon of oil.
Explain why the oil and water do not mix. Find a substance that will help
the two combine, and add it to the mixture. Describe what happened,
and explain how that substance worked to combine the oil and water.

List the five classical divisions of chemistry. Briefly describe each one, and tell

how it applies to your everyday life



5.

Discusswith your counselor the 5 classical areas of chemistry
(organic, inorganic, physical, analytical and biological), and two others
from the following list. Explain what they are, and how they impact
your daily life.

a. Agriculturalchemistry

b. Atmosphericchemistry

c. Computationakchemistry

d. Electrochemistry

e. Environmentachemistry and green chemistry

f.  Flavorchemistry, fragrance chemistry, and food chemistry

g. Medicinaland natural products chemistry

h. Photochemistry

I.  Polymerchemistry

J.  Oranother area of chemistry of your choosing



6.

DoEACH of the following activities:

a.

d.

Name two government agencies that are responsible for tracking
the use of chemicals for commercial or industrial use. Pick one
agency and briefly describe its responsibilities.

Define pollution. Explain the chemical impacts on the ozone layer
and global climate change

Using reasons from chemistry, describe the effect on the
environment of ONE of the following:

1. The production of aluminum cans

2. Burning fossil fuels

3. Singleuse items, such as water bottles, bags, straws, or paper

Briefly describe the purpose of phosphates in fertilizer and in
laundry detergent. Explain how the use of phosphates in
fertilizers affects the environment. Explain why phosphates have
been removed from laundry detergents.



7. DoONE of the following activities:

a.

Visit a laboratory and talk to a chemist. Ask what that chemist
does, and what training and education are needed to work as a
chemist.

Using resources found at the library and in periodicals, books,
and the Internet (with your parent's permission), learn about two
different kinds of work done by chemists, chemical engineers,
chemical technicians, or industrial chemists. For each of the four
positions, find out the education and training requirements.

Visit an industrial plant that makes chemical products or uses
chemical processes and describe the processes used. What, if
any, byproducts are produced and how they are handled.

Visit a county farm agency or similar governmental agency and
learn how chemistry is used to meet the needs of agriculture ,in
your county.



Requirement 1

Do EACH of the following activities:

a. Describe three examples of safety
equipment used in a chemistry
laboratory and the reason each one
IS used




_ v A Safety Goggles

I When working with chemicals,
wear splashproofgjoggles to
protect your eyes from spilled
or splattered chemicals.

I Goggles worn around your
neck or forehead do not
protect your eyes.



A Fire Blanket
I Most clothing is flammable.
iLT a2YS2ySQa
catches on fire, wrap the
person in a fire blanket to

cut off the supply of oxygen }

to the flames.




1a Lab Safety Equipment

A Safety Gloves

I Disposable gloves like those
used in the medical
profession are safety gloves.

I Some chemicals, like acids,
are unsafe for skin contact.

I Although some substances
can soak through gloves,
this extra layer of
protection can save hands
from a chemical burn.



A First Aid Kit

I For minor cuts, burns, anc
abrasions, have a first aid
Kit handy.

I The supplies in a first aid
kit also can work for
temporary assistance until
proper medical attention is
avallable.




FumeHoodsThefume hoods are large
cabinets which have sliding glass doors i
front. Fume hoods are used to protect yo
from harmful fumes, gases and odors




B e

la Lab Safety Equipment

Safetyshowers and eye washtations
Thetreatment for any chemicals
which get on the body is to rinse the
affected body area for 15 minutes
under cold running water (or as long
as you can stand it).




Fire extinguisherd hereare fire extinguishers
in each laboratory. While you are in the
laboratory, please look carefully at the fire
extinguishers. Notice how they are attached to
the wall, and what you would have to do to get
them off of the wall. Reathe instructions on
how to use.




e LR

la Lab Safety Equipment

Gasshutoff valveEachab has a master
valve which shuts off the gas supply to
the entire lab.




Do EACH of the following activities:

b. Describevhat a safety data sheet
(SDS) is and tell why it Is used




1b Whatis a MSDS ants purpose?

A The MSDS$sts:
I the hazardous ingredients of a product,

I Its physical and chemical characteristics
(e.g. flammability, explosive properties),

I Its effect on human health,

I the chemicals with which it can adversely
react,

I handlingprecautions,

I the types of measures that can be used to
control exposure,

I emergencyand first aid procedures,
I andmethods to contain a spill.




FLINN SCIENTIFIC INC.

Your Safer Source for Science Supplies MSDS# 43000

Material Safety Data Sheet (MSDS) Revision Date: March 14 200!

Flhsan Scorstific ke PO Bex 19 Batvs IL 60510 (BOD) 4521081
CHEMTREC Enevprncy Phooe Number (3000 4249300

Section 2 — Composition, information on Ingredients
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CAS* 814630
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Section 4 — Furst Aid Measures
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1b MSDS's Are Meant For

A Employeesvho may be occupationally
exposedo a hazard at work.

A Employersvho need to know the
proper methods for storage etc.

A Emergencyesponders such as fire
fighters, hazardous material crews,
emergency medical technicians, and
emergency room personnel.




Do EACH of the following activities:

c. Obtainan SDS for both a paint and
an insecticide. Compare and discuss
the toxicity, disposal, and safe
handling sections for these two
common household products




MATERIAL SAFETY DATA SHEET
(CLEAR GLOSS VARNISH)

Issue Date i 26 - 03 - 2007
Printing Date : 09 - 04 - 2007.

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Name : CLEAR 6LOSS VARNISH

Chemical Description : A blend of Alkyd Resin and aliphatic hydrocarbon
solvents

Supplier : MAS Paints & Chemicals Industry.

Telephone & Fax No i 00971 - 06 - 5311777, 00971 - 06 - 5311330

2. COMPOSITION / INFORMATION ON INGREDIENTS

Hazardous components with in the meaning of EEC directive 67 / 548 and corresponding classification :
45% White Spirit

N. 67.548/CEE: 601-022-00-9 CAS: 64742-82-1 EINECS: 265-185-4

R 10 Flammable

R38 Irritating to skin.

R20/21 Harmful by inhalation and in contact with skin,

3. HAZARD INDENTIFICATION

The product is a liquid that can catch fire at temperatures in excess of 21 ° C if exposed to an ignition source.

The product is harmful following acute exposure to it and poses a serious health threat if inhaled or if brought
into contact with the skin.

If brought into contact with the skin, the product causes appreciable inflammation, with erythema, scabs, and

oedema

4. FIRST AID MEASURES

Contact with skin : Immediately take of f all contaminated clothing.

: Areas of the body that have - or are only even suspected of having - come into
contact with the product must be rinsed immediately with plenty of running
water and possibly with soap.

Contact with eyes : Do not use wash or cintment of any kind (before obtaining an examination or
advice from an eyes specialist).
Wash immediately with water for at least 10 minutes.

Swallowing : Do not under any circumstance induce vomiting. OBTAIN A MEDICAL
EXAMINATION IMMEDIATELY.

¢ Give liquid paraffin to drink: do not give milk or animal or vegetable fats of
any kind.

Inhalation : Ventilate the premises. The patient is to be removed immediately from the
contaminated premises to rest in a well ventilate area. OBTAIN MEDICAL
ATTENTION




MATERIAL SAFETY DATA SHEET
Date Issued: 03/01/2006

NI ( G ® MSDS No: Bedlam®
b | l( Date-Revised: 11/04/2008
Revision No: 2

Bedlam® Insecticide

| 1. PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME: Bedlam® Insecticide

PRODUCT DESCRIPTION: An Aerosol Insecticide for Killing Bedbugs, Lice, and Dust Mites.

PRODUCT CODE: 027911, EPA REG. NO. : 1021-1767

ACTIVE INGREDIENT(S): MGK®-264 (N-Octyl Bicycloheptene Dicarboximide); d-Phenothrin (SUMITHRIN®)

MANUFACTURER 24 HR. EMERGENCY TELEPHONE NUMBERS
McLaughlin Gormley King Company CHEMTREC U.S. and CANADA:(800) 424-9300
8810 10th Avenue North CHEMTREC All Other Areas:(703) 527-3887
Minneapolis MN 55427 Emergency Phone:(888) 740-8712

Product Stewardship: (888) 740-8712
Alternate Emergency Phone: (952) 852-9509
Service Number: (763) 544-0341

Alternate Customer Service: (800) 645-6466

COMMENTS: MGK® Hours of operation are 8:00 am to 4:30 pm CST, 14:00 to 22:30 GMT.

For information regarding MEDICAL EMERGENCIES or PESTICIDE INCIDENTS, call 24 hours a day at 1-888-740-
8712.

2. HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

IMMEDIATE CONCERNS: CAUTION. Contents under pressure. DO NOT use or store near heat, sparks, open flame,
or any other ignition sources.
DO NOT expose to temperatures above 130°F (54.4°C) as bursting may occur.
Harmful if absorbed through the skin. Avoid contact with skin, eyes, and clothing.

DO NOT puncture or incinerate container. DO NOT apply this product in or on electrical equipment due to the
possibility of shock hazard.
Follow the "Directions For Use" on the label very carefully.
POTENTIAL HEALTH EFFECTS
EYES: May cause temporary irritation, tearing, and blurred vision.

SKIN: Can cause skin irritation. Can cause a burning or prickling sensation on more sensitive areas (face, eyes,
mouth).

SKIN ABSORPTION: Harmful if absorbed through the skin.
INGESTION: May be harmful if swallowed.
INHALATION: Excessive inhalation of mists can cause nasal and respiratory irritation.

SIGNS AND SYMPTOMS OF OVEREXPOSURE
CHRONIC EFFECTS: None known.

COMMENTS: This material is considered hazardous by the OSHA Hazard Communication Standard (29 CFR
1910.1200).




Do EACH of the following activities:

d. Discusshe safe storage of
chemicals. How does the safe
storage of chemicals apply to your

home, your school, your
community, and the environment?



1d Storage in Your Home

A Home accidents can result fromixing one
household chemical withnother, not
following directions for use of a product or by
Improper storage or disposal of a chemical.

I Somecombinations of these products, such as
ammonia and bleach, can create toxic gases

I Someproducts should not be used in a small
confined space to avoid inhaling dangerous vapors.

I Otherproducts should not be used without gloves
and eye protection to help prevent the chemical
from touching yourbody.

A Keephousehold chemicals out of sight and out
of reach of children.  child should eat or
drink achemicalsubstance, findhe containers
Immediately anccallthe Poison Control Center
or 911.




1d Storage in Your School

A At most schools, all chemicals are stored
In a locked area, often organized by
hazard classification.

A Schools try to select less toxic chemicals
and minimize chemical use to reduce
waste and safety risk.

A Teachers working with chemicals receive
training in safe storage, proper use,
potential hazards, and disposal.

A Schools have a chemical spill plan in
case of an accident.




1d Storage in Your Community and
the Environment

A Businesses in your community use
chemicals that can be toxic if not stored

or used correctly.
A A spilled chemical on a business

property could be washed by rain into a
local stream, which could drain into a

towns water supply.

A Government regulates the proper use,
storage, and disposal of chemicals.




2. Do EACH of the following activities:

a. Predict what would happen if you placed an iron
nail in a copper sulfate solution. Then, put an iron
nail in a copper sulfate solution. Describe your.
observations and make a conclusion based on your
observations. Compare your prediction and
original conclusion with what actually happened.
Write the formula for the reaction that you
described.

b. Demonstrate how you would separate sand (or
gravel) from water. Describe how you would
separate table salt from water, oil from water, and
gasoline from motor oil. Name the practical
processes that require these kinds of separations
and how the processes may differ.

c. Describe the difference between a chemical
reaction and a physical change.




A When writing chemical
formulas, chemists show
the number of each type of
atom in the compound.

A The molecular formula of
methane is Clwhich
means that there are four
hydrogen (H) atoms and
one carbon (C) atom in a
molecule of methane




2a Chemical Equations

A Chemists use equations to show the reacte
and product molecules.

A An equation for the photosynthesis is:

Reactants Yield Products

6 COyg) + 6 H0() 2 CeH1;06(5) + 6 Oy

# Of Atoms
# Of Molecules State Of Matter



2a lron in Copper Sulfate Experiment

A When added together to a salt (i.e.
copper sulfate) compound, any element
on the metal activity series can displace
any element listed below it.

A Based on the activity series chart shown
on the next slide, form a hypothesis of
what would happen if an iron nail was
submerged in a copper sulfate solution




. e .

These metals are
more reacliive —_—
than hydrogen

These metals are
less reactive than —

Reactivity Series of Metals

— Potassium

Sodum
Calcium
Magnesium
Aluminium
Zine

Iron

Tin

Lead

|Hyvdrogen|
— Copper
Mlercury
silver

hydrogen

| Gold

K
MNa
Ca
Wl
Al
AN
Fe
Sn

(Most reactive metal)

v

(Least reactive metal)




2a lron in Copper Sulfate Experiment

A Wearing safety goggles, place a clean
iron nail in a clear plastic cup.

I A long nalil works best.

A Get some copper sulfate (Cu3Qvhich
IS sold as root killer at hardware stores.

A Dissolve some copper sulfate in another
cup of water.

A Transfer some blue copper sulfate
solution to the cup with the nall,
preferably leaving the top of the nail out
of the solution for comparison.




2a lron in Copper Sulfate Experiment

A What happened in
5, 10, and 20
minutes?

A How do the results
compare with your
hypothesis?




2a lron in Copper Sulfate Experiment

AFe(s)+CuS@qyv b / dz @0
A On the surface of the nail, iron (Fe) loses
electrons to copper ions.

A The iron ions combine with the sulfate

to produce iron sulfate (FeSQwhile
the copper ions gain the electrons to

become copper metal.

A The surface of the nail should show a
red-brown or copper color.

A The blue copper sulfate solution will
become a lighter blue.




2a lron in Copper Sulfate Experiment

A Each metal in the activity series is
capable of displacing from solution the
metal ions in any salt of any metal below
It In the series.

A In the experiment, since iron is above
copper in the series, the iron displaced
the copper ions in the copper sulfate
solution.

A The larger the interval between the
elements, the more vigorous the
reaction.




| 2b,c Separating Sand and Salt
from Water Experiment

A Step 1- Mixing of Salt and

Sand

I Collect sufficient amount of
sand and salt in different
glasses.

I Transfer two tablespoon of
salt to the glass containing
sand.

I Stir the Salt-Sand mixture well
with a spoon .




2b,c Separating Sand and
Salt from Water Experiment

A Step 2- Cutting the Bottle

I Remove the bottle cap and
cut the bottle in half using a
cutter.

I Place the upper half of the
bottle inverted on the lower
half.

I Place a filter paper in the
Inverted part of the bottle.
This acts like a funnel



2b,c Separating Sand and
Salt from Water Experiment

A Step 3- Sedimentation and

Filtration

I Add water to the sand-salt
mixture. Wait till the sand settles
down (Sedimentation).

I Gently pour the mixture into the
empty bottle through the funnel
(Filtration).




2b,c Separating Sand and Salt
from Water Experiment

A Step 4- Evaporation

| Salt solution gets filtered down the
funnel and is collected at the
bottom of the bottle leaving the
sand particles in the filter paper.

I Collect the sand in a beaker and
keep it aside.

| Take the salt solution (filtrate) in a
beaker and heat it.




2b,c Separating Sand and Salt from
Water Experiment

A Step 5- Salt Residue

I Heat until the water evaporates leaving the
salt behind.




|

p % Mixture Separation Salt and Sand

0:00/ 1114 o) e———— =7

A Click on image for video of experiment.



https://dozuki-guide-objects.s3.amazonaws.com/igo/video/thinktac/laWbDcKbgdqbn3BC_MP4_1280.mp4
https://dozuki-guide-objects.s3.amazonaws.com/igo/video/thinktac/laWbDcKbgdqbn3BC_MP4_1280.mp4

2b Separating Oil from Water

A Fill a disposable plastic cup with
half oil and half water.

A Add few drops of food coloring and
stir to mix.

A Let the oil and water separate into
two layers.

| e ' A Poke a hole with a pencil near the
% Dbottom of the cup and watch the
— = water flow out of the drain hole, as
It would in an oil/water separator.



2b Separating Gasoline from Motor

Ol

A In your garage, you might find gas
powered equipment that operate on a
mixture of gasoline and motor oll.

A Because they have different boiling
points, they can be separated by
distillation.

A Heat is added through distillation and
the vapors are captured and condensed.

A The product that boils at a lower
temperature will be separated out first.




FRACTIONAL DISTILLATION
PETROLEUM GAS ‘

CRUDE OIL

N
GASOLINE “ @ = O~

~—

NAPHTHA U

PARAFFIN - \;:-;-:

!
DIESEL n
FUEL OIL &

LUBRICATING OIL i

CrUDE OIL I rurnace (B 66 6 6
BITUMEN (d_




2¢ Chemical and Physical Changes

A Achemical changeesults from achemical
reaction where theatoms in a molecule are
combined or rearranged with atoms in
another molecule to form a new compound
that has different physical and chemical
properties

A Aphysical changés when matterchanges
forms but notchemicalidentity.

A Example®f chemical changeare burning,
cooking, rusting, and rotting.

A Example®f physical changeare boiling,
melting, freezing, andhredding




R A e L
Chemical and Physical Changes

Chemical change: A Physical change: Matter
chemical reaction forms changes form but not
new products. chemical identity.

e
Josssssnnsn

<4 )\{/‘3 T

Combustion Rotting Melting Shredding
2 =
Rusting Digestion Boiling Chopping

sciencenotes.or




3. Construct a Cartesian diver. Describe its function in
terms of how gases in general behave under different
pressures and different temperatures. Describe how
the behavior of gases affects a backpacker at high

altitudes and a scuba diver underwater.



3 Cartesian Diver

A Make a Cartesian diver that will float and
dive over and over.

A Step 1¢ Using a writing pen cap, add
some clay to the tip of the lid. Put the per
cap with the hole side down so that air is
trapped inside, in a glass of water. If it
floats with the tip of the cap just above
the water, go to the next step. Otherwise,
add or remove clay until it floats as
needed.




3 Cartesian Diver

A Step 2¢ Fill a clean clear plastic
soft drink bottle to the very top
with water. Float the pen cap in
the bottle. Screw on the bottle cap
tightly.

p ﬁ A Step 3¢ Squeeze the sides of the

bottle. The diver should sink to the
bottom.

A Step 4c Relax your grip on the
bottle. What did the diver do?



3 Effects of Pressure on a Gas

A How does it work?

' Thed RA S NE -ehded dbjgct, @hicls y
contains a small amount of air placed in an
airtight container of water.

I Thebubble of air in the diver makes it

buoyant.

I Whenthe container is squeezed, the water
pressure squeezes the bubble of air inside
UKS aRAJSNE D

I Asthe bubble gets smaller its buoyancy is
NERdAzOSR dzy i Af GKS aR
negatively buoyant and sinks.

I 'Whenthe pressure on the container is
released, the bubble expands, increases In
6 dz2 & | yOés (UKS aRAGSN.
buoyant and floats.



3 Effects of Temperature on Gases

Low P Medium P High P

v o @ @

.-—'/
Gas Gas Gas

Hot plate off Hot plate on medium Hot plate on high

If the temperature of a gas Is increased, the volume
of the gas increases.
If the temperature of a gas Is decreased, the volume
of the gas decreases.

This means that the volume of a gas is directly
proportional to its temperature.



The impact of altitude on oxygen levels

Higher altitude 3 BaCkpaCkl ng

8,000m .
g { ' at Altitude
i

Airalwgys
SR ACKS SINIUKC
9, atmosphere has
itis
thinner at about 21% oxygen.

altitude and

more dense A As your altitude
at sea level ; .
l » increases, air
70, pressure decreases
28N, and air molecules

500 600 700 800 Sea level
Barometric pressure (mmHg) float farther apart.

A When you inhale air at high altitudes, a smaller number of
oxygen molecules fill your lungs.

A At high altitudes, you must breathe faster to supply the san
amount of oxygen to your blood as you would at a lower
altitude.




0.0

-2.0

<4 Depth (M)

l

25

Pressure (atm)

3.0

/’ 3 Scuba Diving

A As a scuba diver descends
to the ocean floor, the
water pressure increases.

A The weight of water above
the diver pushes down on

the lower water, increasing
the pressure.

A The highpressure water
aljdzSS1T Sa GKS
A Divers need to breathe

high-pressure air to fill
their lungs.




Decompression sickness (the 'bends') A At a hlgher pressure, the bOdy
oressure reduced accumulates nitrogen in the
in ascent blood and tissues.

A When the diver returns to the
surface and the air pressure
decreases, the body releases th
excess nitrogen when exhaling,
If the diver ascends slowly
enough.

- 0N el A If the diver comes to the surface

nitrogen bubbles form in blood vessels & tissue g:gg‘é’ng 100 qU|Ck|y n|trogen bubbles
veuil form in the tissues resulting in

decompression sickness.

A Decompression sickness can
cause the diver to bend over in
pain and is why the condition is
also called the bends.




4.

Do EACH of the following activities:

a.

Cut a round onion into small chunks. Separate the onion
chunks into three equal portions. Leave the first portion
raw. Cook the second portion of onion chunks until the
pieces are translucent. Cook the third portion until the
onions are caramelized, or brown in color. Taste each
type of onion. Describe the taste of raw onion versus
partially cooked onion versus caramelized onion. Explain
what happens to molecules in the onion during the
cooking process.

Describe the chemical similarities and differences
between toothpaste and an abrasive household
cleanser. Explain how the end use or purpose of a
product affects its chemical formulation.

In a clear container, mix a haltip of water with a
tablespoon of oil. Explain why the oil and water do not
miX. Find a substance that will help the two combine,
and add it to the mixture. Describe what happened, and
explain how that substance worked to combine the oil
and water.



!

b . .
4a Onion Experiment
72| P

A Use a knife to cut an onion into
chunks.

A Taste a piece of the raw onion.

A Place a few tablespoons of
cooking oll in a skillet and warm
the oll over medium heat on a
stove.

4 A Add the onion chunks and cook
for about three minutes while
stirring, until the onion becomes
translucent.

A Remove half the onions and cool.
A Taste a translucent onion.

A How does it taste different from
the raw onion?



4a Onion Experiment

A Continue cooking and
stirring the remaining onions
In the pan for another 10
minutes over medium heat.

A The onion will become
brown, or caramelized.

// A Remove the onion from the
| heat and allow it to cool.

*® A Taste the caramelized onion.

A How does it taste compared
with the raw and translucent
onion?



for reduced

SULPHATE 4a O N I O n
A _ 1-Propanesulphenic acid EX p e rl m e nt

Alliinase

Propanethial sulphoxide

Thiosulphinates @

organosulphur
compound

concentration

1-Propenyl

to enable fresh
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BN - sulphinate

Bioactive Inactivated

consumption

How It Works

In the raw onion, you taste the bitter thiosulfates.
Thiosulfates are volatile, which means they evaporate easily.

When the onion is heated in cooking, most of the thiosulfates
evaporate and the enzyme that produces them is destroyed, sc
the translucent onion does not taste as bitter.

When the onion is further cooked to caramelization, it turns
ONRoyYy |YR UKS Z2yA2yQa Ol Nb2K
sugars like fructose and glucose, making the onion taste sweet



4b Toothpaste vs. Abrasive Cleanser

A Rub some toothpaste between two fingers. Now do the
same with an abrasive household cleaner and a drop of
water. How are they the same?

A Copy the table below and fill in the blanks.

Household
Type of Ingredient Toothpaste Cleaner

Abrasive (often
carbonate or phosphate)

Surfactant (detergent like
sarcosinatg

Solvent (water)

Fluoride (enamel
hardener)

Additives (perfume,
color, flavor)




4b Toothpaste vs. Abrasive Cleanser

izes & Cleans ToU!
2r1za y Limpia Man

Both items clean by using abrasive action and
a detergent.

Two important differences are the fluoride in
the toothpaste and the type of detergent.

Fluoride reacts with tooth enamel to make it a
harder surface, which is therefore less prone
to tooth decay. Fluoride also fights cavity
causing bacteria

The type of detergent is called a carbonate.
Calcium carbonate is typically present in both
products, but sodium carbonate is in only the
abrasive household cleaner. Sodium carbonate
IS a harsher abrasive. If sodium carbonate
were used on your teeth, it would scratch the
enamel.



4c OIll and Water Experiment
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A Step 1¢ Start by filling the jar with 1 cup of water

A Step 2¢ Add a few drops of food coloring to the water and stir until
combined. Make some observations about the water. What happened

when the food coloring was added? Was it easy to mix the food
coloring into the water? Does the food coloring stay mixed with the
water? What do you think will happen when we pour the oil into the
jar? Write down your hypothesis (prediction) and then follow the steps

below.



4c OIll and Water Experiment
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Step 3¢ Next pour 1 cup of oil into the jar. Make a few
observations. Does the oil behave the same was as the food
coloring did when you added it to the water?




A Step 4c¢ Securely tighten the lid on the jar and shake it
for 1520 seconds.




A Step 5¢ Set the jar down and watch the jar for a couple of
minutes. Observe what happens to the oil and the water
and write down your findings. Did the oil and water stay
mixed together? Was your hypothesis correct? Do you
think there is anything else that can be added to the jar to
prevent the oil and water from separating?




4c OIll and Water Experiment

A Step 6¢ Next, take the lid off the jar and squirt in2L
teaspoons of dish soap.




A Step 7¢ Tighten thelid back on the jar and
shake again for another 130 seconds.




A Step 8¢ Set the jar down and watch the liquid for a
minute or two. Observe what happens to the oil and the
water now that the dish soap has been added to the mix.
Write down your findings. Did the oil and water stay
mixed together this time? Do you know why adding the
dish soap preventing the oil and water from separating?




4c OIl and Water Experiment

A Oiland water will not stay mixed together, no
matter how hard you shake the jar.

A Instead the oil slowly rises to the top of the
water.

A Thisis because of the density of the two
I|qU|ds

Densityis a measure of the mass per unit volume of
a substance.

I Waterhas a density of 1 g/mL (g/cm3). Objects will
float in water if their density is less than 1ngl.

I Objectswill sink in water if their density is greater
than 1 gmL.

I Theoil is LESS dense than the water.

I Thisis because the molecules of oil are larger than
the molecules of water, so oil particles take up more
space per unit area.

I Asa result, the oil will rise to the top of the water.




4c OIll and Water Experiment

A Addingdish soap to the mixture changed the
results of the experiment.

A Whenoil, water and dish soap are mixed
023SUKSNE OGKS 2Af I YyR
they did when they were the only two items in
the jar.

A Thisis because of the chemistry of the oil,
water and soap molecules.




4c OIl and Water Experiment

A Oil (and other fats) are made of nonpolar molecules,
meaning they cannot dissolve in water.

A Wateris made of polar molecules that can dissolve other
polar molecules.

A Soapis made of molecules that have a hydrophilic 5
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A Without soap, water and oil cannot interact because
they are unlike molecules.

A Whenyou add soap to the mixture, the hydrophobic end
of the soap molecule breaks up the nonpolar oil
molecules, and the hydrophilic end of the soap molecule
links up with the polar water molecules.

A Nowthat the soap is connecting the fat and water, the
non-polar fat molecules can be carried by the polar
water molecules.

A Nowthe oil and water can be mixed together and stay
mixed together!




4c OIll and Water Experiment

A SoapCleans Greasy Dishes

Tryingto clean greasy and oily dishes with water
alone is bound to fail, because the oil won't mix and
will stay on the dishes, no matter how much water
you use.

Hot water helps, but only a little.

Youneed soap to do the joborrectly,because soap
breaks the oil molecules apart and allows the water
molecules to surround them, so they will wash away.



Discuss with your counselor the 5 classical areas of
chemistry (organic, inorganic, physical, analytical and
biological), and two others from the following list.
Explain what they are, and how they impact your daily

life.

-0 o0 Ty

— T oa

Agricultural chemistry

Atmospheric chemistry

Computational chemistry

Electrochemistry

Environmental chemistry and green chemistry

Flavor chemistry, fragrance chemistry, and food
chemistry

Medicinal and natural products chemistry
Photochemistry

Polymer chemistry

Or another area of chemistry of your choosing



5 Analytical Chemistry

S | A A branch of chemistry that deals
o 0\ with the identification of

compounds and mixtures

(qualitative analysisand/or the

determination of how much there

Y | Is of each on®f the constituents
£y (quantitativeanalysis)

2 A The principles cénalytical

- chemistryare used to check the

guality of foods, drugs, and other

chemicals used in daily life.
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carbohydrates

5 Biochemistry

nuclelc acids

A Biochemistryis thestudy of the chemical substances and
processes that occur in plants, animals, and microorganisms:

of the changes they undergo during development and life
A Blochemlstry haapplications in:

FoodScience Biochemistsietermine the chemical composition of foods,
research ways to develop abundant and inexpensive sources of nutritiou
foods, develop methods to extract nutrients from waste products, and/or
invent ways to prolong the shelf life of food products.

Agriculture- Biochemiststudy the interaction of herbicides/insecticides
with plants and pests. They examine the structaetivity relationships of
compounds, determine their ability to inhibit growth, and evaluate the
toxicological effects on surrounding life.

Pharmacology, Physiology, Microbiology, Toxicology, and Clinical
Chemistry- Biochemistsnvestigate the mechanisms of drug actions;
engage in viral research; conduct research pertaining to organ function; ¢
use chemical concepts, procedures, and technigues to study the diagno:s
and therapy of disease and the assessment of health.



s . .
5 Inorganic Chemistry
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A Inorganic chemistry is the
study of all elements and
their compounds except
carbon compounds.

A Inorganic chemistry is
fundamental to many
practical technologies
Includingcatalysts, coatings,
pigments and dyes, fuels,
drugs, superconductors,
energy conversion and
storage, and electronics.

A Inorganiccompounds are
also found in biological
systems where they are
essential to life processes




5 Organic Chemistry

A Organic chemistris the

__The Periodic Table of the Elements . StUdy O.f the structu re’

. D properties, composition,
| A e reactions, and preparation

of carboncontaining

compounds

A Organic chemistry is often
called the chemistry of life.

A Everyday uses of organic
chemistry includeyasoline,
plastics, detergents, dyes,
food additives, natural gas,
and medicines.



A

5 Physical Chemistry

Physical chemistry deals with the
principles of physics involved in
chemical interactions and examines:
I  How matter behaves on a molecular and
atomic level
I  How chemical reactions occur

Physicathemistry has playedleeyrole
In the development of the liquid crystals
and picture tubes used for the display o
Information inwatchesand televisions

Theapplication ofphysical chemistry
principles has led to faster and more
efficient computers

In an age ofvorldwide energy
shortagesphysical chemists are
developingelectrolysis cells that use
sunlight rather than electricity to
generate hydrogen fuel.



5h. Photochemistry

A Photochemistryis the branch of
chemistry concerned with the
chemical effects of light.
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A cthe process by which green
plants and some other organisms
use sunlight to synthesize foods
(which we eat) from carbon
dioxide and water.

A cPhotosynthesis generates
oxygen as a byproduct (which we
breathe).



51. Polymer Chemistry

A Polymer chemistryisa branch of chemistry
that focuses on any of a class of natural or
synthetic substances composed of very large
molecules that are multiples of simpler
chemical units.
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polymer found in automobile and bike tires.

Examples of Natural and Synthetic Polymers

Natural polymers are made by Synthetic polymers are made
living organisms. by chemical reactions in a lab.

DNA Rubber

Y | - X~ < [

4

Cellulose Wool




6. Do EACH of the following activities:

a. Name two government agencies that are responsible for
tracking the use of chemicals for commercial or
industrial use. Pick one agency and briefly describe its
responsibilities.

b. Define pollution. Explain the chemical impacts on the
ozone layer and global climate change

c. Using reasons from chemistry, describe the effect on the
environment of ONE of the following:
1. The production of aluminum cans
2.  Burning fossil fuels
3. Singleuse items, such as water bottles, bags, straws, or paper

d. Briefly describe the purpose of phosphates in fertilizer
and in laundry detergent. Explain how the use of
phosphates in fertilizers affects the environment.
Explain why phosphates have been removed from
laundry detergents.




6a Government Agencies

A Occupational Safety and Health
Administration (OSHA) monitors
exposure to chemicals in the
workplace and MSDS reporting.

A The Food and Drug
Administration (FDA) protects
the public health by monitoring
dietary supplements, drugs,
vaccines, animal feed, and even
radiation emitting products like
microwaves.




6a GovernmenAgencies

A The Environmental Protection Agency
(EPA) protects human health and the
air, water, and land upon which our
health depends. The EPA conducts
research before setting national
standards and delegating them to
states to implement.




ob Pollution

A Pollution is the introduction of
harmful materials into the
environment. These harmful
materials are called pollutants.
Pollutants can be natural, such a;
volcanic ash. They can also be
created by human activity, such
as trash or runoff produced by D
factories. Pollutants damage the ==
guality of air, water, and land.




6b Pollution and the Ozone Layer
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The hole in the ozone layer is caused by air pollutants.

Chemicalsised as refrigerants, suchas
chlorofluorocarbons (CFCs), contain chlorine atoms.

Releasinghlorine atoms into the atmosphere destroys
ozone.

Asingle chlorine atom can destroy thousands of ozone
molecules.

Theozone layer blocks harmful UVB radiation from the
Sun it protects us in a way that is similar to putting
sunscreen on your skin to prevent sunburn.

Theozone hole puts all living things at risk by increasing
the amount of UVB that reaches the surface.

A Exposurdgo UVB increases the risk of skin cancer in

humans, restricts growth and development in plants,
slows the development of fish and amphibians, and
reduces the number of phytoplankton in marine
ecosystems.

UVBalso causes natural and synthetic materials to
breakdown at an accelerated rate.



In 2019 the ozone hole over Antarctica (shown in
blue) was the smallest it has been since the hole
was discovered. Since the banning of CFCs, the
ozone hole continues to shrink, but scientists
warn that complete recovery is still uncertain.




o6b Pollution and Ozone

Good air quality High ozone levels
Healthy lungs have Muscles contract, path-
wide open pathways ways for air are narrowed,

and breathing is difficult

Although ozone in the stratosphere protects us, breathing ozone is harmful for plants
and animals, especially people who have breathing problems like asthma.

A In cities, ozone is produced the interaction of hydrocarbons and nitrogen oxides fror
auto exhausts under the influence of sunlight and is a major and dangerous
component of smog.

A Accordingo the World Health Organization, an estimated seven million people die
each year from air pollution.

A Groundlevelozone causes muscles in the lungs to contract, making it difficult to
breathe and exposur® high ozone levels can cause sore throat, coughing, lung
inflammation, and permanent lung damage

A Ozone pollution harms plants by damaging structures called stomata, which are tiny
pores on the underside of leaves that allow the plant to "breathe."
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6b Pollution and Global Warming
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temperature over the past century primarily due to the greenhouse gases
released by people burning fossil fuels.
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A Earth has experienced climate change in the past without help from

humanity. But the current climatic warming is occurring much more rapidly
than past warming events.
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due to natural causes unrelated to human activity. These natural causes are

still in play today, but their influence is too small or they occur too slowly to
explain the rapid warming seen in recent decades

Global Mean Surface Temperature

annual mean

— S—year running mean
uncertainty




6b Pollution and Global Warming

How Much More Will Earth Warm?

A

Models_predict that as the world consumes ever more fossil fuel,
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surface temperature will rise with them. Based on plausible emission
scenarios, average surface temperatures could rise betwé€rad 6C by

the end of the 21st century. Some of this warming will occur even if future
greenhouse gas emissions are reduced, because the Earth system has not
yet fully adjusted to environmental changes we have already made.

How Will Earth Respond to Warming Temperatures?
A The impact of global warming is far greater than just increasing

temperatures. Warming modifies rainfall patterns, amplifies coastal erosion,
lengthens the growing season in some regions, melts ice caps and glaciers,
and alters the ranges of some infectious diseases. Some of these changes

are already occurring.




6c Fnvirnnmental Impact of
Aluminum Cans

A

Aluminum cans are created and thrown away in large
numbers. The environmental ramifications of those two facts
are significant. Mining, the refining process, and the eventus
discarding of aluminum all take a toll on our environment.

Mining Effects

I Bauxite ore is mined to create aluminum. The mining
causes deforestation, erosion, polluted water sources
and a threat to animal life.

Aluminum Refining EffectsElectricity

i Aluminum refining requires a large amount of electricity
usually generated by hydrelectric plants. The man
made reservoirs destroy large areas of forest and distur
natural river and lake ecosystems

Aluminum Refining EffectsChemical Processing

I Aluminum refining relies on chemical processing to
extract the metal from the ore. The fproducts are
caustic and can pollute both ground and surface water.

Aluminum Recycling

I The good news is that aluminum is 100 percent
recyclable. Recycled cans mainly go to create new can:
greatlyreducing theneed for mining and refining, as well
as reducing the volume of waste in landfilgefining
aluminum from ore uses three times as much electrical
energy as required to recycle the same amount of
aluminum.



