


Figure 1.7

The center hole of the filter paper
fits over the tip of the cone. The
base of the cone takes up water
from the beaker.

Although milk is called
“homogenized,” close examination
through a microscope reveals solid
and liquid phases. Milk is a
heterogeneous mixture.

Materials

lab apron beaker, plastic cup, or petri dish
safety glasses 2 pieces of filter paper {10 to 12 cm)
distilled water various water-soluble felt-tip pens
scissors

Procedure @f b

1. Poke a small hole in the center of a piece of filter paper.

2. Equally space a number of small dots of ink around the
circamference of a small circle about 6 to 8 mm from the center
hole. (Use different colored inks or alternating colors.)

3. Record the pen brand name and color of each dot.

4. Using the second piece of filter paper, cut out a small triangle
with a base of about 2 cm and a height of about 3 cm. Fold or
roll it into a cone.

5. Place the pointed end of the cone into the center hole of the
spotted piece of filter paper.

6. Fill a container with water so that the base of the cone will dip
into the water when placed as shown in Figure 1.7. _

7. Dry the rim of the container and then place the spotted piece of
filter paper across the rim of the container.

8. Allow the pattern to develop until the water spreads to about
1 cm from the edge of the paper.

9. Remove the filter paper and allow it to dry.

10. identify the number of components in the ink of each colored

pen used. @

v

EEE] CLASSIFYING MATTER

Matter is anything that has mass and occupies space. Anything that does
not have mass or that does not occupy space — energy, happiness, and
philosophy are examples — is not matter. To organize their knowledge of
substances, scientists classify matter (Figure 1.9, page 42). A common
classification differentiates matter as pure substances, whose
composition is constant and uniform, and mixtures (impure substances),
whose composition is variable and may or may not be uniform
throughout the sample. Empirically, heterogeneous mixtures are non-
uniform and may consist of more than one phase (e.g., the sample in
Investigation 1.2). Your bedroom, for example, is a heterogeneous
mixture because it consists of solids such as furniture, gases such as air,
and perhaps liquids such as soft drinks. Homogeneous mixtures are
uniform and consist of only one phase. Examples are some inks, tap
water, aqueous solutions, and air.

You can classify many substances as heterogeneous or homogeneous
by making simple observations. However, some substances that appear
homogeneous may, on closer inspection, prove to be heterogeneous
(Figure 1.8). Introductory chemistry focuses on pure substances and
homogeneous mixtures, commonly known as solutions.
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Nyron Jaleel graduated from
high school in 1974. He had

CAREER
CHEMICAL TECHNOLOGY
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areas who are involved in sci-
ence education. And, finally,

been especially interested in biology and chemistry in
high school, and he decided to pursue a Bachelor of
Science degree. After graduation, Nyron did three
years of research work investigating plant biochem-
istry. It became apparent that he was enjoying the
parts of his job that involved interaction with other
people as much as the scien-
tific procedures and pro-
cesses he perfermed, so he
returned to university, gradu-
ating with a teacher’s certifi-
cate.
“One of the most interest-
ing experiences of my life was
my student teaching assign-
ment,” Nyron recalls. “l had
no problems relating to the
students or with the curricu-
lum, and | really enjoyed the
practice teaching sessions in
several schools. Then [ was
assigned to teach one of the
rounds in my old high school!
As a former student, you're
never quite sure that you are
really allowed to go in the staff
room without knocking, and
you have to retrain your brain
to realize that your former
teachers are colleagues now.
The teachers got me through
that, though, and many of them
are still good friends.”
After teaching adult edu-
cation classes for a while,
Nyron applied for a position as
an instructor at a technical college. Since 1984 he
has taught in the college’s chemical technology
department. He claims that there are few careers
anywhere that can match the one he has chosen.
“There is always the dialogue and discussion
with students,” he observes, “and my students are
generally very keen to learn — because their careers
depend on it. So they are interested, informed, and
challenging, which keeps me on my toes. As well,
because the college is a very large facility that works
closely with the community and with industry, | con-
stantly meet interesting and influential people from all

the institute has excellent facilities for every sport or
recreational activity you can think of. | don’t know too
many people who have access to squash courts,
gymnasiums, and pools right at their place of employ-
ment.” Nyron stresses a need to keep active —
because cookina is taught at the school, the food
available for staff members
must be considered another
bonus in his job!
Food chemistry is one of
the courses Nyron teaches.
Other courses in which he is
involved include polymer
chemistry, biochemistry, and
pre-technology courses; the
latter are designed to upgrade
students’ high schoot back-
grounds. As an instructor,
Nyron is typically assigned
lecture or lab classes for 18 to
20 hours a week, and he
spends as much time again in
course development, prepara-
tion, and marking. The instruc-
tional hours vary from day to
day, but “I like that structure,”
he says, “because | can
schedule much of what | need
to do myself, at times that are
convenient for me.”
Instructing in a techno-
logical college means keep-
ing up with the latest
developments in science and
industry. Nyron has just com-
pleted his Master of
Education degree, which he earned by taking summer
and night courses. He will probably be seconded
soon, which means he will be assigned to work in
research or industry for a term, to freshen and
upgrade scientific skills pertaining to his job. In
Nyron's career, he is always learning.

* What does Nyron Jaleel like best about his chosen
career?

 What university degrees has he earned? Why
does he continue to study and learn new things?













Technology Assists Science

The vacuum pump and the specirometer are
other examples of technologies that have
fucilitated scientific advances. The invention of
the vacoum pump led to the discovery of the
electron by 1. J. Thomson in 1897. The
spectrometer allowed detailed studies of atoms
and molecules, which led to the development
of modern atomic theories in the early 20th
centory.

Figure 1.13

Chemists and technologists have
identified over 10 million pure
substances and the number
continues to grow. Qur forests, not
unlike the tropical rainforests, are q
rich source of new chemicals,
Natural-products chemists make a
career out of separating and
identifying natural chemicals,

No matter what job or profession you
choose, you and your friends will pur-
sue lifelong careers as chemical con-
sumers. Here are the comments of a
student who has picked up some
chemical vocabulary by taking some
chemistry courses.

“Hey, my life’s just a matter of
going from one chemical reaction to
another all day long,” Dave told some
high school friends, as he munched

French fries drenched in

acetic acid
and sodium chloride. “Let me expand
upon this startling observation.

“This morning, | tumbled out of
bed and put calcium carbonate fla-
vored with peppermint on my teeth,

'_ A CHEMICAL LIFE

Then | hopped into the shower with a
bar of glyceryl tristearate and a bottle
of sodium lauryl sulfate. Afterwards,
before putting on my polyesters and
cottons, | rubbed on some aluminum
chloride and esters to keep that just-
showered scent all day long.

“For breakfast I spooned some
sucrose into my bow! of carbohy-
drates and essential vitamins and
poured in an aqueous solution of fats
and proteins. | downed the mixture
and my glass of citric acid and
rushed into the garage, where | found
my front tire in dire need of a
gaseous solution of nitrogen and OXy-
gen. | knew that I'd be turfed out of
math if | were late for class, so | per-
suaded a friend to give me a lift — on
condition that | buy some octane for
the tank:

“I got to math just as the buzzer
went and immediately the class was
asked to take out their celiulose
sheets and graphite sticks for a spot
quiz. | got so nervous I took a calcium
carbonate and magnesium hydroxide
tablet to rid myself of excess hydro-
chioric acid. | passed that quiz and
before I knew it, class was over. At
break, Jim stipped me a piece of gum,
sweetened with aspartame and fla-
vored with methyl salicylate. Then it
was off to computer class, where |

sent messages scurrying through sili-
con wafers by hitting polyvinyl chio-
ride keys with my protein-laden
fingers.
“0n my way to biology, | listened
to some pounding tunes by running
my chromium

oxide medium over a
playback head. In biology, Lori and |
used stainless steel instruments to
probe a formalin-preserved sheep’s
heart. We put the heart into polyethy-
lene and scrubbed the counters with
sodium hypochlorite.

“That was this morning. | wonder
what chemistry I'll meet up with this
afternoon. ... Later — now | have to
make it to chem ¢lass!”
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Figure 2.14
“No amount of experimentation
¢an ever prove me right, q single
experiment can prove me wrong.”
This statement illustrates Albert
Einstein’s view of the nature of
science.

“I do not find that anyone has doubted that
there are four elemens. The highest of these is
supposed to be fire, and hence proceed the
eyes of so many glittering stars. The next js
that spirit, which both the Greeks and ourselyes
call by the same hame, air. It is by the force of
this vital principle, pervading all things and
mingling with af] that the earth, fogether with
the fourth element, water, is balnced in the
middle of space.”

= Pliny the Elder (Gaius Pliniys Secundus),

naturdlist and historign (3.p. 23-79)
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observations — is the essence of theoretica] knowledge in science,
Albert Einstein (Figure 2.14) referred to theoretical knowledge as “free
creations of the human mind.”

Scientists communicate theoretical knowledge in several ways;

* Theoretical descriptions are specific descriptive Statements based
on theories or models. For example, " molecule of water jg
composed of two hydrogen atoms and one oxygen atom.”

* Theoretical hypotheses are ideas that are untested or extremely
teéntative. For example, “protons are composed of quarks that may
themselves be composed of smaller particles

nature of a substance or 2 process in terms of 3 non-observable idea,
For example, a solid is theoretically defined as “a closely packed
arrangement of atoms, each atom vibrating about a fixed location in
the substance.”

principles of atomic theory; atomic theory explains many of the
properties of materials. Theories are dynamic; they continually
undergo refinement and change.
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