Scwnce
'Chemlstry, & You-

What's the Connection?

Wh‘:’l.t is science? For centuries science was a branch of
philosophy, and scientists were mare like debaters than re-
searchers. 5cholars reasoned and argued about the nature
of truth and the universe. In the late 500z science
changed drastically. Pure reasoning and argumentation gave
way to observation and experimentation. This new way of
examining the universe developed into modern science. As
scientists studied the creation through observation and
experimentation, chemistry emerged as a distinet discl-
pline, With the rich legacy provided by Old Testament
craftsmen, Greel philosophers, and medieval alchemists,
the science of chemistry soon flourished. Chemistry now
touches so many areas of our lives that every persan
should have some knowledge of this subjecc

Science and the
Scientific Method

Inductive Reasoning:
Starting with the Facts

Science had remzined a stagnant body of lmowledge for nearly
two thousand years belore a certain man received a prolessorship
atl the University of Pisa. Within a few months, Galileo asled
questions that revoludonized the scientilic community. Insiead
of melying on prevailing secular and veligious philosophies,



History of Chemistry
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=== he made observatons and collected data on his own
King Tutankhamen's He argued that inductive reasoning, oot deductive rea-
headdress = soning, was the proper and logical method of approaching a

problem Deductive reasoning intends to prove that the conclu-
sion must be true, whereas inductive reasoning intends 10 show
that the conclusion is probable or most likely. In sound, valid de-
ductive reasoning the argument s logical and always wrue,
Inductive reasoning can present solid evidence, but still produce
a [aully conclusion. Inductive reasoning could then be summa
rized as proceeding [rom the known fact w the unkmown con-
clusivn. This idea of inductive reasoning was vastly different
from the prevailing beliel that logic always leads w ruth. n the
Galifes and his telescopa past, ohservations that wenr against ;1|_'|_'|_-E:|'|_t|i |_3-|'|_i]{|5.ﬂ'|‘.lh'ii':’-i Wit
rejected. Many thought that although the senses could be de-
cetved, rational thought could not
Galileos experiments brought the
conflict between logic and physical
evidence 1o a climax. Just how
strong was this controversy? Galileo
was pronounced a heretic, impris-
oned, and exiled by the Roman
Catholic Church because he viewed
the sun as the center of the solar
system. Al this time in history the
Roman Catholic church [innly be-
lieved that the earth was the center
of the solar system.




right? After all, a hefoy log turns into a small

pile ol ashes. after a nightin dhe campfire!
Cbservations ke chis led many sciengists 1o as-
susmie that burning abways decreases the mass of a
substanca. Early sciencists thought that burning
allovwred a myaterlous substance called phlogizoon
to escape. The loss of phlogiston supposedly ac-
counted for the decroase jn weight during bura:
ing, et ane abservanc scientst saw something
thar threarened the widely zrcested phlogiston
theory. On Maovember [ 1772, the French chemist
Anpaing Lavalsiar delivered a =sezled note o the
secreczry of the French Academy of Sciences,

“Ahout might diys dze Ddiscovered that sulfie
it burdng, far fram lozing welght, on’ the - con-
trary, gains i it is the soma with phosbhonis.
This increase in weight grives rom o prodigious
quantity af air that iz consumed during combus-
tion. The! disceveny which | have- estoblished by
experment which - regard. ag decive, hos fed
mie o think that what is odserved i the corm-
bustion of sulfr and phosphaorus may well toke
ploce in: the case of off substonces: thot. gdin
waight by combuston”

Snb:mnrzﬂ lase weight when they burn,

Lavoisier: had 'observed a significant gzin'in
weight when phosphorus and sulfir burned, This
conttadiceed the prevailing [dea
that zll zubsrznces lost weight
when they burned. Laveisicr
recognized thar this contradle- 8
tlon -pased a. problem’ well - |
waorth investigating, YVere sulfur
and phesphorus isalaged excep-
tions to che phlogiston theary,
or was the entire theory fuly?
After caraful swdy of the. marc-
ter, Lavoisier proposed a daring
hypathesis:  Substances  galn
something from the atmcsohere
when they burn, This idea went
againstthe accepted theory and

“11»1" The scienfific Mefhad of Antoing Lavoisier

would not be!listened to withous: exparimentsl
proof. Te prave chat his hypothesis weas correct,
Lavoizier knew he must first identify the “some-
thing” frem the aomasphers that subsances gain
when chey Burn,

Ac first Lavolsier suspecred that carbon dicxide

causad the increass in mass. Several sxperimants

spon proved char carbon diowide would not sup-
port combusdion of zny type. The discovery of
ooyeen by fellow chemist |oseph Priestly gave
severi] valuable clues When heated. mercuric
calw (2 compound” of oxyzen z2nd meroury) re-
leazes large quantitics of axygen gas and leaves
silvery, elemenczl mercury behind. Lavoisier’ du-
plicated  Priestley’s procodure with this red-
orange campoind, The resules of this experiment
gave Lavoisier necessary insight into his problem.
Perhaps oxygen was the component of air that
sombined with burning subswances and increased
their masses: To test this idea, Lavoisier. devel-
oped a congralled. expedmentil procedure o
praduce mercuric cabs from mercury and Grdi-
rary air and then fram mercury and pure owygen,
Borh procedures produced the same compound,
Cheypen was the substance In the air chat com-
bined with substances 25 they burned!

Lavoisior began with a preblem, made observa-
iens, researched znd defined che problem, znd
then doveloped a bypathesis,
He' than conducted. experi-
mencs in which he gathered
more observations, chose his
sgfutian, and then verlfled (o
His consistent use of che sci-
entific meched in his chami-
cal dnvestlgadeon @ did not
guarantee success, but it did
koephim on the right path,
With-the help of other re-
szzrchars znd a keen’ mind,
Lavodsier made 2 discovery
that changed the thecretical
frarmework of chemiszry
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Modern chemistry has

many practical applications.

Chemistry Today

By 1800 chemistry had become an academic discipline. In the
MNew World several colleges made chemistry a pant af their cur-
rculum. Benjamin Rush was the [lirst prolessor of chemistry in
the United States. His lectures a1 the Philadelphia Medical School
set the foundation stone of chemical education in the new na-
fion. At Princeton. professors attacked the old Greek ideas and
used demonstrations and experiments in their teaching. These
early professors foreshadowed the importance the United States
would achieve in chemistry within the next rwno centuries.

As chemical knowledge expanded throughout the world, spe-
cialized hranches of chemistry developed. Scientists were soom
[orced w concentrate in one area. The branch of erganic chem-
istry developed as a result of investigations by Friedrich Wohler
Lintil 1826 it was commonly believed that organic compounds,
those that contain carbon, could be produced only by living or-
ganisms. Wohler amazed the scientific community by synthesiz-
ing urea (a waste ]:‘-FDdZ'.iI:'T from animals) from two “inorganic”
compounds. This discovery provided the foundation for 2 new
branch of chemistry: the study and synthesis of organic com-
pounds. Urea is still used today in fertilizers, manufacturing of
plastics, and pharmacentical preparations

anle13-2 The Major Branches of Chemistry

Inorganic chemistry The study of all elements other than
carbon and their components

Organic chemistry  The soudy of compounds containing
carban

Biochemistry The study of the chemical processes in
living things—plants, animals, and man

Muclear chemistry  The study of radicactivity, the nucleus,
and the changes that the nucleus

undergoes

Physical chemilstry  The foundadonal theorles char allow
detziled examinations of interactions
bepwesn subsmnces and che

aCcompanying energy changes

Analytical chemiistry The cechnigues used in all branches of
chomistry in which chemists devise
wiprnent and mechods oo (|} discover
substances arg in a sample of
materizl {gualicative) and (2} determine
hevw misch of each compenent it
contains (guanticative)




