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Part One Basic Science

Ist ELEMENTS — COMPOUNDS — AND MIXTURES

Definitions:
An element is a substance which cannot be decomposed into simpler sub-
stances by any ordinary means.

‘A compound is a substance composed of two or more elements chemically
combined in definite proportions by weight; so combined that the elements can no
longer be identified by their original individual properties.

A mixture is a substance consisting of two or more elements or compounds

that are not chemically united.

Procedure:

1.Place some powdered sulfur on a sheet of paper. Examine, noting its proper-
ties. Pass the magnet underneath the sheet of paper.

Results?

2.Repeat Experiment 1, using iron filings instead of sulfur.

Results?

3. Mix thoroughly on a piece of paper about 1/ 4 of a test—tubeful (8g.) of
powdered sulfur and 1/ 5 of a test—tubeful (15g.) of iron fillings. Use half of this
mixture for Experiment 3 and half for Experiment 4.Pass the magnet under a pa-

per containing the mixture.
Results?
4 Pour the second half of the dry mixture of sulfur and iron into a test—tube.
Heat vigorously for about 5 minutes until the excess sulfur is burned away and
the contents glow.Allow the test—tube to cool somewhat; then break the test—tube
by immersing the hot end to cool somewhat; then break the test—tube by im-

mersing the hot end into a cold beaker of water. Now repeat Experiment | (mag-
net) with some of the contents.
Results?

Observations and Questions on Experiments:

1. Sulfur (is,isnot)____ attracted to magnet.
2. Iron (is, is not) attracted to magnet.




33 The . is used as an identifying property of
iron. '

4. When a magnet is placed near a mixture of iron and sulfur, the
magnet ;
5. When iron and sulfur are mixed, the ingredients of the mixture (lose, retain)
___ _ _ _ their original properties.

6. After the mixture of iron and sulfur was heated, we saw evidences of a
(physical, chemical) __ __ change. One indication of this kind of

change is .
7. After heating the mixture of iron and sulfur, the identifying properties of
the iron and sulfur are (lost, retained)
8. When iron and sulfur are heated together (an element, compound, mixture)

is formed.

9. All substances may be classified according to composition as
___________ y - _ _ _ _ and

10. In a mixture the ingredients — their original proper-
ties.

11. In a compound the ingredients their original proper-
ties. 4

12. A mixture is the result of a change.

13. Acompound is the result of a change.

14. An element is a substance which cannot be by the ordina-
ry types of chemical change into ____ . The two classes of elements
are and

15. The oxygen in air retains its original properties. Air is therefore a

16. The oxygen of water has lost its original properties. Water is a

17. In the formation of a compound, the ingredient elements are always
united in definite proportions by weight, This is a statement of the law of definite

proportions. A mixture (does, does not) conform to

this law.



18. Write the

ing:

iron

shortening

oxygen

paper

aluminum

baking powder

brass

yeast

nitrogen

potassium bromate

iron rust

drinking water

lime (CaO)

malt syrup

distilled water

element, compound, or mixture as such in the follow-

silver

soil

zinc

sugar

yeast food

salt water

milk

eggs

air

bread

baking soda

carbon dioxide

flour

salt



19.Write the symbol for the following elements:

a. Iron g Silver —_
b. Sulfur —___ h.Gold -—
c. Mercury ____i.Nitrogen —_
d. Carbon N R | j- Chlorine -
¢. Hydrogen . k.Lead —_—
f. Oxygen __ 1. Magnesium -

20. Write the name of the element that corresponds with the following sym-

" bols:
a. Br - g. He -
b. Al | ____ hI .
c.Ca - ip S
d. Na _______ jBa -
e. K —___ kF -
f.Zn . LPt P



21. Name four physical and four chemical changes that occur during the pro-
duction of white bread.

physicalchanges _______ Chemical changes
a. | €.

b. f.

c. g.

d. : h.

22. Define the following words in your own terms:
a. Element

b. Atom

¢. Compound

d. Molecule

f. Physical Change
g. Chemical Change

23. Name the element that supports combustion.

24. Name one gaseous element that is combustible.

25. Name the test used to determine the presence of oxygen.

26. Name two elements that occur in nature as liquids and give theirsymbols.
a. ’

b.

27. List four elements that exist as gases, and a common use for each.

a.

28. List six metals with their symbols.

a. d.
b. L
C. f.



2nd  ACIDS — BASES — SALTS

Procedure:
1. Acids: Dip a glass rod in a bottle of dilute hydrochloric acid and then touch
the rod to pieces of red and blue litmus paper placed on a clean glass plate. Result?

Repeat using a few drops of each of the acids listed in the table below.

4 Color Cﬁange | Tons in
Acid ' Formula | Taste
With Litmus Solution
-Hydrochloric Acid
Sulfuric Acid
Nitric Acid

| | |
Acetic Acid (Vinegar) ‘ | | 1
‘ |

2. Bases: Repeat Exp.l above using solutions of the bases listed below and

then complete the table below.

Color Change | Tons in

Base ‘ Formula ‘ Taste
| | With Litmus | Solution
, T

Sodium Hydroxide

Potassium Hydroxide

Calcium Hydroxide

Ammonium Hydroxide

3. Titration Experiment: Half fill a 150 c.c. beaker with distilled water and
proceed to-the titration apparatus set up in the laboratory. Add 2 — 3 drops of
phenolphthalein indicator, then 10 c.c of hydro chloric acid (HCI) (of standard
strength) from the buret set up for that purpose. Then by means of the second

buret containing sodium hydroxide (NaOH) of known strength, add the base slow-

_6_



ly and with constant stirring (use stirring rod or magnetic stirring bar) until solu-
tion reaches a permanent light pink color. (Note: Take care when you approach
the end point (neutrality), as an excess of base will give a red color.)

Number of c.c. of base (NaOH) needed to neutralize 10 c.c.of acid (HCI)
_ _ ____c.c. Taste a drop of the solution, Result? Pour some of the solution into
an evaporating dish on a wire gauze supported by a ring stand and evaporate the
solution to dryness.

Examine and taste the residue.

4. Repeat the above “Titration Experiment” using 15 grams of dough or 15
grams of bread provided to replace the hydrochloric acid. Record your results as
milliliters of standard base necessary to titrate the sample to a phenolphthalein end
point.

Is the phenolphthalein end point difficult to determine
accurate]y? '

Why?

5. Once again repeat the “Titration Experiment” using the dough or bread
sample but determine the end point by use of a pH meter (pH of 7.0).

Which of - the above titration exercises could also be considered a
“neutralization” experiment?

Why?

" What is the pH for phenolphthalein end point? _______ .

Observations and Questions on Experiments:

1. Sodium hydroxide solutionhasa ___ taste, and turns
litmus from ____ to . Hydrochloric acid solution
has a __ __ _ __ __ __ __ __ __ __ _ _ taste, and turns litmus from

to . When these two are mixed in equi-
valent proportions, the mixture has a taste, and the effect on the

litmus should be

2. When an acid and a base react with the end point being a pH of 7, the reac-

tion is called a reaction.




3. Complete the equation: NaOH + HCI = +

4. When a neutral mixture of NaOH and HCI is evaporated to dryness, the

is driven off and the residue tastes . The

residue is the substance

5. Water solutions of acids contain ____ ions, change litmus
from to and have a taste.
Similarities in the behavior of acids are attributed to ____ ions which

they possess in common.

6. Water solutions of bases contain ions, change litmus from
to and have a taste. Similari-
ties in the behavior of bases are attributabletothe ___ ions which

they possess in common.

7. When an acid is titrated with a base to ah end point of PH7

( __ reaction), the characteristics ions
of the acid combine with the characteristic__ ____ __ ions of the base to
form neutral . The of the base combine with the

_____oftheacid to form a salt.

8. The gastric juice in the stomach contains a little hydrochloric acid. The

purpose is

9. Some of the acids present in a fermentiong dough may be

Why is it important that some of these acids be

present?

10. Not every substance that contains hydrogen is an acid. The hydrogen of
the substance must form ____ when in water solution to be

acidic hydrogen.

11. Some acids found in the home are: __ acid in vinegar;
__________ acidingrapes; _ __ _ ___ _ _ acid in lemouns, or-
anges, and cranberries; __ _ _ acid in rancid butter; __
acid used for cleaning metals; __ acid for disinfecting purposes;
and in sour milk.

12. Housekeepers store pickles in glass or earthenware containers rather than

_8_



in metal ones because

13. Caustic soda is the common name for and is so

called because it has a corrosive action on skin and organic matter. The name of a

useful household cleansing agent containing about 94% sodium hydroxide is

14. An alkali is a substance whose water solution changes litmus from

to d . An alkali is a (strong,

weak) base.

15. Alkalies react with and are therefore useful in

cleaning.

16. If you spill some acid on your clothing, you should neutralize it with a

such as

Which does not affect?

17. Indigestion is usually associated with excessive (acid, basic)

condition of the stomach. To relieve this condition, mild

(acids, bases) __ __ __ __ __ __ __ _ __ ,suchas _ |

or are taken.

18. starch and sugar contain hydrogen. Are they acids? ______ .

19. HClis a volatile acid. This means that it

20. What acid is used in storage batteries, etc., and is non—volatile.If some
of this diluted acid is spilled or merely left in the air, the water will evaporate and

the acid become more concentrated. What harm might this do?

21. HCl and NH,OH (ammonia water) are volatile. When an opened bottle of

each are held close together what is formed?




3rd SOLUTIONS, SUSPENSIONS AND
COLLOIDAL SUSPENSIONS

Procedure:

1. Select four (4) clean test tubes and place salt in the first, sand in the second,
starch in the third, and one or two very small crystals of potassium permanganate
in the fourth test tube. Fill one—half full with water. place your thumb over the
mouth of each and shake for a minute or two. Set the containers aside for about 10
minutes. Examine each test tube. Are the particles visible? Have they settled upon
standing? Is the color of the potassium permanganate mixture uniform
throughout? Taste the top layer of the salt mixture. Then pour out some of the
contents and taste the remaining part. (Leave some for Exp. 3.) Is there any differ-
ence in taste?

2. Place a very small quantity of starch in a small beaker. Fill the beaker with
water and stir well. Boil the mixture, but take care as it has a tendency to boil over.
Compare this mixture of starch and hot water (colloidal suspension) with the mix-
ture of starch and cold water in Exp. 1 with respect to siie, visibility, and settling
of particles.

3. Filter a little of each mixture of Exps. 1 and 2 into test tubes.Which ones
pass through the filter paper? How do you know? Test both starch filtrates (the
portion of material that passes through the filter paper) and the filter papers (hot

water and cold water solutions) with dilute tincture of iodine. Results?

Observations and Questions:

1. After mixing thoroughly with water, the particlesof __ and

are visible and the particlesof _ __ __ and

are not visible.

2. After mixing thoroughly with water, the particles of __ __ __ __  and

are distributes equally or uniformly throughout the water. In

the case of the salt this was shown by __ and in the case of the

potassium permanganate this was shown by

3. After mixing thoroughly with water, the particles of and



