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Unit One
I. Reading and Comprehension

CHEMISTRY AS A NATURAL SCIENCE

If we view a science as a body of systematized knowledge, then chemistry is
usually called a natural science because it is concerned with knowledge of the
natural world. At times we may wonder why there is ho complete system into
which all of chemistry fits perfectly. Gaps in the present system, however, show
that chemistry is still a growing subject and that we haven’t yet discovered all of
its facts, laws, and theories. In other words, chcmistri as a science is very much
with us today, and its future holds the brigl‘lt’ promise of much more to come.

Man’s knowledge about himself and pature has grown into a variety of scien-
ces. The growth of the separate sciences has been more devclopmental than inten-
tional. The separation of the natural sciences into physical and biological sciences,
and physical sciences into physics and chemistry, happily breaks up a larger body,
of knowledge into more manageable parts. At the same time we should remember
that the concepts, techniques, and applications of the various sciences ate interde-
pendent and not exclusively a part of one science or another. In this respect,
chemistry is a key science among the natural sciences because everyone, regardless
of the area of natural science he wishes to pursue, needs at least an introduction
to the principles and simpler applications of chemistry as a foundation for his
specialty. .

Chemistry, deals with the properties of matter, changes in matter, the laws and
principles describing these changes, and the concepts and theories that interpret
them. Traditionally, chemistry has evolved into four provinces: ‘organic, inorganic,
physical, and analytical chemistry.

The traditional area of orgamic chemistry is concerned primarily with com-
pounds of carbon, and inorganic chemistry deals with noncarbon compounds. P}lysical
chemistry, a productive marriage of physics with chemistry, inciudes the problems
of chemical reactions, the energy associated with them, the structure of molecules,
and the nature of various states of matter. Analytical chemistry emphasizes the
development of precise methods of analyzing the chemical composition of substan-
ces. Analysis may be qualitative (what is in it?) or quantitative (how much of
each component is it?). In recent years, the development of a wide wvariety of
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electronic tools has greatly speeded up the chemist’s work and has made possible

more accurate measurements as well as measurements of new factors.

Chemistry has grown up as a discipline during the past 200 years. It is younger

than astronomy but older than psychology.

Today, when a student begins to study

a discipline, such as chemistry, it may appear to him that the subject is completely

“worked out”, that all the answers have been found, and that there is nothing new

to discover.

Because there is a huge body of knowledge——facts, theories, and ap-

plications, already worked out——-this impression is understandable. However, more new

chemistry than ever is now being discovered in these three areas.

There are over

two million entries in the current index to the chemical literature each year, at

least 300,000 new compounds are made annually.

New Words

systematize /'sistimeotaiz/ ot.
manageable /'meenidzabl/ a.
interdependent /,inta(:)di'pendant/ a,
exclusively /iks'klu:sivli/ ad,
pursue /pa'sju:/ vt.

specialty /'spefslti/ m.

evolve [i'valv/ vi.

province /'provins/ n.
organic /o:'geenik/ a.
inorganic /,ina:'geenik/ @.
marriage /'meerid3z/ n
composition / kompa'zifon/ n,
discipline /'disiplin/ m,

entry /'entri/ n.

index /'indeks/ n.

Reading Comprehension

ERG A BB
SRR 5B B
EREB N, EAKRER
A0 R A
BR NH

Ll
Hbs KR BHE R
i,

HHLR,, B

Fo UL, TLA YT
HaKEA
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F#
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RIHRY

Choose the best answer for each of the following.

1. Gaps in the present system of chemistry show that it is still

a. premature
b. defective
¢ . backward
d . developing

2, In the history of science development,

o Y

has/have been divided into

physics and chemistry after the separation of the natural sciences into physi~

cal and biological sciences,
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8,

. physical chemistry;
physical sciences

chemical sciences

a o o o»

chemical physics

Whatever area of the natural science he wisHes to pursue, a person needs af
least an introduction to the principles and simpler applications of chemistry
as a foundation for his specialty, so chemisiry is a(n) science,

a. complex

b. advance

¢ . essential

d . general

Chemistry is a science involving the properties of matter, and changes
of matter.

a . integral

b. external

¢ . partial

d . internal

The traditional area of inorganic chemistry is concerned primarily witf___
compounds. ’

a. carbon

b . noncarbon

c . organic

d . inorganic

Analytical chemistry may deal with chemical composition of substances witR
a analysis.

a . precise

b . quantitative

¢ . qualitative

d . qualitative or quantitative

During the past 200 years, chemistry has developed as a discipline whicH
is older than

a . psychology but younger than astronomy,

b . astronomy but younger than psychology

¢ . both psychology and astronomy

d . neither psychology nor astronomy

No less than 300,000
a . compounds

are made each yeat,

b . substances

¢ . new compounds



d . new substances

II. Reading and Practice

THE HISTORICAL DEVELOPMENT OF INORGANIC
REACTIONS AND THEORY

Inorganic chemical reactions are among the oldest characteristic evidences of
human culture. After the discovery and mastery of fire and cooking, the next step
in the earliest technology was certainly the firing of mud pots to harden them by
dehydrating the silicate clay particles. A more obviously chemical process the
smelting of copper ore to yield copper metal, may have occurred as early as 6000
B. C. in what is now Turkey.

The making of glass is nearly as old as copper smelting, although the earliest
examples (approximately 4000 B. C.) are not separate glass objects, but rather
glazed soapstone beads found in Egypt. Solid glass objects, mostly in the form of
imitation gemstomes, appear later, perhaps 2500—3000 B. C. It might be noted that
these imitations require coloring, which indicates a more sophisticated process than
simply melting sand, lime, and soda ash.

Another important ancient process is the preparation and use of cement. Modern
Portland cement is made by partially fusing limestone and clay to a composi-
tion approximating calcium silicate. The Egyptians used a primitivc form of cement
in constructing the pyremids around 3000 B. C., but the Romans used their own
form on a very large scale throughout the empire. Roman cement was made from
lime and a wolcanic silicate ash called pozzolana. Because the hardening process for
pozzolan cement (or any other kind) involves the progressive hydratiom and poly-
~ ~ization of the finely divided silicate crystals, Roman cement would harden under
water, a property useful for constructing aqueducts and harbor structures.

Both the Chinese (in about the eighth century A. D.) and the Bawarians (in
the late thirteenth century) discovered the first primitive explosive: black powder,
a mixture of powdered sulfur, powdered charcoal, and finely divided potassium
mitrate. The first primitive cannon was built in about 1320, but its use was
limited (perhaps fortunately) by the fact that KNO; is so readily water soluble
that no mineral deposits of it occur in Europe. Black powder remained the standard
military explosive until the late nineteenth century, but it was manufactured in
widely varying qualities.

The theoreticai basis of inorganic chemistry was much slower to develop than

—_— 4 —



the practical uses Just mentioned. Some genuine achievements were made (at least
in the laboratory sense) by the Arabic and European alchemists of the eighth to
seventeenth centuries A. D.: they prepared sulfuric acid, nitric acid, and hydro-
chloric acid, for example, and discovered the elemants zinc, arsenic, bismuth, and
phosphorus (they had an entirely different concept of the word “clement”, of cour-
se). Quantitative experimental chemistry oriented toward developing a logical struc-
ture for understanding chemistry did not begin until the publication of Lawvoisier’s
Traité élémentaire de chimie in 1789. The atomic theory itself did not emerge until
Dalton’s atomic model was described in 1807 by Thomas Thomson in a textbook
entitled System of Chemistry.

In the nineteenth century, a great deal of systematization was brought to all of
chemistry, including most inorganic areas. Perhaps the most important systematiz-
ing principle of the nineteenth century, however, was the periodic table, introduced
by Mendeleyev in 1869. It was quickly adopted as the organizing principle for the
textbook presentation of descriptive inorganic chemistry, and has remained in that
role to the present day.

The twentieth century has, of course, seen enormous advances in the scientific
basis of inorganic chemistry. Our current understanding of atomic and molecular
structure, of lafttce and solvent behavior, and of the driving forces and mechanisms
of inorganic reactions was essentially reached in this century. For this reason,
the discussion will be organized around tl}ese concepts, rather than around the
traditional periodic—-table order. However, it is important to remember the long
historic development and cultural significance of inorganic chemistry even as we

examine it in its present maturily of perspective and wvigor of discovery.

New Words

dehydrate /di:'haidreit/ vt. {1 5 K 43

silicate /'silikit/ n. R

soapstone /'ssupstaum/ Rn. BH.BAR

bead /bi:d/ n. BN SR
gemstone /'dzemstoun/ n. EH, £%
sophisticated /so'fistikeitid/ a. Hie, BEE, REEH
lime /laim/ n. AR

soda ash /'soude e/ ifd, TAKBRIRMN
Portland cement /'pa:tiend si'ment/ Peds 2K, HEAKR, BEBIEKE
calcium /'keelsiom/ n. 4E

pyramid /'piromid/ n. L i

voleanic /vol'keenik/ a. Kty

pozzolana /,patse'la:na/ n. KK, —HBAKROIFEZARS
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KUK RA )

hydration /hai'dreifon/ n. KeaUER)

poiymerization /,polimerai'zeifon/ m. REUER

aqueduct /'ekwidakt/ n. WR,SKE,EH

Bavarian /ba'vesrion/ n,. BERAIEA

charcoal / 'ij'u:k?aul/ n. BORR

potassium /pa'teesjom/ n. &

nitrate /'naitreit/ n. BRI, MRk

KNO,=7potassium nitrate R &P

alchemist /'eelkimist/ n. HRERHARL

sulfuric acid /sal'fjuesrik 'ssid/ n. R

nitric acid /'naitrik ‘sesid/ n. -1,

hydrochloric acid / haidrau'klorik T8, 5488

‘esid/ n.

zine /zigk/ n. &

arsenic /'a:snik/ n. B

bismuth /'bizme8/ n. &

phosphorus /'fosforas/ n. =3

Lavoisier /La:vwa:'zjei/ PNEREGEEAEE,IRMALEERAN, (—
Wb TG E M AEE)

Dalten /'da:lten/ ERBICEEEER . YE¥R)

Thomas Thomson /'tomas 'tomsn/ O - UBHCEEMER (LR REN
fe%)

systematization / sistimatai'zeifon/ n. 2R ER

Mendeleyev /,menda'leief/ (IR FRUREER)

lattice /'leetis/ n. BT,

solvent /'solvent/ n. BB

maturtiy /ma'tjuariti/ n. LB

perspective /pa(:)'spektiv/ a, WE.BERAEL

vigor /'vigs/ n. ‘ L VARY P

1. Use of Language

Exercise A

Complete the following paragraph selected from the reading passage with right
words.

(1) the Chinese (in about the eighth century A.D.) and the Bavarians
(in the late thirteenth century) discovered the first__(2) _explosive: black pow-

der, a__(3) of powdered sulfur, powdered charcoal, and finely divided potassium
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hitrate. The first primitive cannon was built in_(4) 1320, but its use was limited
(perhaps fortunately)by the fact that KNO; is so___(5)  water soluble that no mineral
deposits of it___(6) in Europe. Black powder remained the standard military ex-
plosive until the late nineteenth century, but it was manufactured in widely varying

(7). To remedy this, the French appointed a Gunpowder Commission in 1775

(8) by Lavoisier, who not only brought French powder to the highest standard
in__(9) , but also trained a young associate, Eleuthére Irénée du Pont de Ne-
mours, (10) turned black powder into the Wnited States’ first chemical industry,.

Exercise B

Fill in the following blanks with proper prepositions.

1) the discovery and mastery of fire and cooking, the next step the
earliest technology was certainly, the firing of mud pots to harden them by, dehy-
drating the silicate clay particles.

2) Solid glass objects, mostly, in the form : imitation gemstones, appear later,
perhaps 2500—3000 B.C.

3) The Egyptians used a primitive form of cement in constructing the pyramids_____
___3000 B.C., but the Romans used their own form

throughout the empire.

a very large scale

4) Because the hardening process pozzolan cement involves the progressive
hydration and polymerization of the finely divided silicate crystals, Roman ce-
ment would harden water, a property useful for constructing acqueducts
and harbor structures.

5) Roman cement was made lime and a volcanic silicate ash called pozzolana.

6) Quantitative experimental chemistry oriented developing a logical struoture

understanding chemistry, did not begin until the publication of Lavoisier’s
Traite elementaire de chimie in 1789.

T7) 1t was quickly adopted the organizing principle for the textbook presenta-

tion of descriptive inorganic chemistry.

8) For this reason, the discussion will be organized these concepts, rather,

than the traditional periodic-table order,

Exercise C
Fill in the blanks with the words or expressions given below. Change the forms

where necessary.

deal with a great deal of see of course for example
rather than the publication of on very large scale

el



1) The traditional area of organic chemistry is concerned primarily with compounds
of carbon, and inorganic chemistry noncarbon compounds.

2) As there are over two million entries in the current index to the chemical litera-
ture annually, the twentieth century has enormous advances in chemistry.

3) Each year new compounds are made , at least 300,000.

4) Chemistry is concerned with knowledge of the natural world, 1t is called
a natural science.

5) Some genuine achievements were made by the Arabic and European alchemists of
the eighth to seventeenth centuries A.D.: they discovered zinc, arsenic, bismuth,
and phosphorus, ’

6) In the nineteenth century, systematization was brought to all of chemis-
try, including most inorganic area.

7) Chemistry, is an intellectual discipline that its future holds the bright promise of '
much more to come, that there is noihing new to discover.

8) The atomic theory itself did not emerge until Thomas Thomson’s System
of Chemistry in 1807,

2. Guided Writing

Definition (1)

Definitions occur frequently in scientific English because it is so often necessary
to define ideas, concepts, laws, natures, certain operation substances, objects or
machines. There are two types of definitions: simple and expanded. A simple
definition is often calied a “definition formuila”. In terms of language this means
that the thing to be defined is usually, a single noun unaccompanied by, any other
nouns or adjectives modifying it.

Example:

An alloy 18 a metallic substance which is composed of two or more elements.

Stage 1

In the following sentences the ten definitions have been mixed up. Write them out
correctly.

1) A thermometer is water which is made up of one or more atoms.
2) A pyrometer is a substance which measures temperature.

3) A molecule is an instrument for measuring high temperature.

4) Steam is an instrument that has become a gas.

5) A biologist is a machine made by mixing cement, sand, small stones

and watet.



