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Unit One
Before Reading

1. Look up the following words in your dictionary and make a note of their meanings.

discipline attribute vaporization homogeneity
identical heterogeneous solute droplet
concentration disperse carbonate

2. Main idea of the text,

Extensive properties of a sample of matter depend on the size of the sample; intensive
ones do not. A pure substance is one that contains only molecules or atoms of a single kind.
If all of the atoms in a substance are alike, the substance is an element. If there is more than

-one kind of atom in a substance but all the molecu.ies are alike, the substance is a compound
. A uniform substance, which has identicai propefTies throughout, is said to be homoge-
neous; a nonuniform one is heterogeneous. A homogeneous portion of matter that is separat-
¢d from other parts of the sample by a surface or boundary is called a phase. A uniform mix-

ture of atoms or molecules of different kinds is a solution.

Text

CLASSIFICATION OF MATTERY

Every discipline ﬁas its own language, and chemistry is no exception. Since chemistry
deals with the properties and transformations of materials, chemists describe and classify
matter in various wavs. Most of this usage will emerge as this book unfolds., but it will be
helpful, as a start, to outline some of the language of chemisty.

It is easy to recognize that cutting a wooden chair causes a change in the chair different
from the change brought about by burning it , because the properties we associate with wood
as a material—such as its color, density, and hardness—are changed by burning but not by
cutting-®Pr6perties that depend on thd size of a sample of matter are called extensive prop-
erties; those that are independent of the size of the sample are intensive properties. Mass and
volume are examples of extensive properties-—they are characteristic of a particular object.
.Coior. hardness . density, melting point, and freezing point are examples of intensive prop-
erties—they are characteristic of a parficular substance or material. in other words, a partic-
ular kind of matter. Handbooks of chemistrv, physics. and cnginecering list the intensive
properties of materials. Catalogs and marketing brochures for autémobiles, furniture, and

computers specify extensive properties of those items in their descriptions.




Miarter may be Classified decornding to s purityifts humogeneity, and its physical state.
as well as by many other attributes. Physical states = such as gas .« liquid » and solid—are the
subjects of Chapters 10:nd 110 Here we will introduce the concepts of purity and homogene
ity.

PURITY

A material or substance s characterized by its intensive properties. Sugar Ctable sugar,
dlso called sucrose) is a sweet solid at room temperature ; water is a liguid with little tasie.
Suppose you taste a clear. colorless liquid and find it to be sweet, You know that it cannot
be sugar, for it is liguid. and thar it cannot be water, since it is not tasteless. Imagine fur
ther that vou heat the liguid to boiling and the escaping viapor, when cooled. condenses to
form water. ®When the vaporization is complete. sugar remains behind. It would be reason
able to conciude from these results that the original sweet liquid was a mixture of sugar and
watet, because the component substances separated out of the mixture and because some of
their intensive properties, such as sweetness ., persisted in the mixture.

If you have had even a brief infroduction to chemistry or to general science before read-
ing this book., you may consider the preceding discussion to be obvious and unnecessary. Of
course sugar water is a mixrure, ._vmr may know. since jt contains water molecules and sugar

- molecules, which are different. Water consists only of water molecules, and sugar only of
sugar molecules. so these are pure substances. These statements are correct, and a pure
substance may therefore be defined as one that contains only molecules or atoms of a single
kind. If alt of the atoms are alike, the substance is an element. If there is more than one kind
of atom but all of the molecutes are alike, the substance is a compound. This classification

can be pictured:

Impure
Mixture Only one kind More than one kind of atom
of atom but only one kind of molecule
| |
:
Element Compound

If you don't know the atemic or molecular compositon of a substance . however, how do
you know whether or not it is pure?.The answer to this is not obvious. The guestion can be
resolved only by experiments of the tvpe described in the previous paragraph abomlsugar wa
ter. The intensive properties of an impure ~ubstance. or mixture . can change progressively
as various processces are appaed foot Suwar witer gradually bécomus sweeter when water e
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viaporates from it and the remaining sugar becomes more concentrated. 1s gasoline a pure
substance? Let a gallon of it sit outdoars_in an open dish Caway from flames) until it has e-
vaporated to half its original volume. If you test the octane rating of the remaining haif-gal-
fon, you will find that it is different from that of the original ,uncvaporated gallon. From
this fact alone, and without knowing anything about gasoline’s molecular compostion, vou
can be sure that it is an impure substance.

A purec substance has a fixed set of intensive properries. Because of this constancy, pure
substénces are more suitable than mixtures for experiments that are designed to elucidate
chemical principles. The tasks of tracing the pathways of chemical transformations, learning
how to synthesize new substances, or finding how to prevent the formation of unwanted ones
are difficult enough wﬁen one deals with impure substances. Therefore, chemists generaily
prefer to start w'it'h'pure materials and apply the principles that are learned from them to

mixtures.

HOMOGENEITY

If you divided a liter of agsoline into one hundred 10-mL portions and measured the
properties of each portion, you would find that the properties of cach portion are identical.
The same identites would hold if you divided one of the 10-mL portions into droplets. In
facr, all;amplcs' no matter how small, that could be manipulated by laboratory equipment
or observed with the most powerful microscope would be found to be identical. ®Such a uai-
form substance is said to be homogeneous. A substance whose properties differ from sample
to sample is heterogeneous. ,

In a sample of matter, any homogeneous por.{ion that has uniform properties and is sep-
arated from other parts of the sample by a definite surface or boundary is called a phase.
Thus » a mixture of ice and water is a twé-phasc_system(l«‘igure la). If sand and cottonseed
oil are added to that mixture, the sand sinks to the bottom and the oil and ice float to the
top, making it a four-phase system of ice, water, sand, and oil (Figure 1b). A phase need

not be all in one piece. Each ice cube shown in Figure la is not a separate phase.

! —lce
1 ! —Cottoreged 2!
I Warer
| o Sard
R S
FIGURE 1

(adice and’ water—a two-phase system.

(blice . water, sand, and cotlonsecd oil -—a four-phase system.
Ed




Homogeneous matter is not necessarily pure. An impure substance, or mixture, can be
homogenecous if the molecules or artoms of its various components are uniformly mixed. The
reason.is that the smallest sample.of a substance that can be handled or manipulated contains
very many atoms or molecules . and if the atoms or molecules are uniformly mixed, all sam-
ples will be identical. Such 2 uniform mixture is called a solution. A solution is thercfore a
single phase. Gasoline is a solution. So are air , vinegar., oli;.fe oil, and the carbonated mix-
ture kept under pressure in a bottle or can of soft drink. When solids or gases are dissolved
in a liquid, the solid or gas is called the solute and the liquid is called the so[vent;; Thus.
sugar or ammonia(the solute) dissolves in water (the solvent). When one liguid dissovles in
another liquid, the more abundant substance is usually considered to be the sovlent, but
when the quantities are nearly equat, it doesn’t matter which is designated the solvent and
which the solute.

Similarly, heterogeneous matter is not necessarily impure. A mixture of ice and water is
heteregeneous since it consists of more than one phase, but it is a single substance, because
each phase consists only of water molecules. Accordingly, matter can be classified according

to its homogeneity by this scheme:

| Matter )
— \
Homogeneous Heterogeneous
. Single phase Solution Different phases ] Undissclved
_or a pure of a pure I mixture
substance substance

Words are not always used in everyday language as they are defined in books. "Pure wa-
ter” often means water that contains small natureal concentrations of harmiess and perhaps
tasty mineral matter but which is free from noxious or smelly contaminants. Similarly, "pure
air” consists of more than one kind of molecule; it is a mixture of various gases. It is said to
be "pure”if it is not polluted with unwanted substances. Is "homogenized” milk homoge-
neous? The answer is ves if you compare different samples of it teaspoon by teaspoon. But if
it is examined by more refined optical methods, it is seen to contain droplets of milk fat dis-
persed in a "skim-milk” medium; the answer, then , is that it is heterogeneous.

Remember that the meaning of a word is often in its context.



New Words and Phrases;

extensive property FoHEYE R, TR
intensive property o5 HE ¥ (5D
table sugar ﬁﬁf
sucrose n. REHE , oA
octane n. GE)Y ¥R, FHRii
octane rating J?:ﬁ{ﬁ
synthesize V. (ADER S
manipulate v. | EHLEE R
. homogeneous a. R U R I ¥R (51180, B —1)
ammonia " oa. #H UK o
cotaminant n. E SR BB
skim ve&ne ONERRED R (3 B0 WK &IH], 670
a. R B WM EN
skim-milk JiRBE 3L

Notes_ to the Text

(DThe text is selected from General Chemistry (Fifth Edition),Ed. by Brescia F. et al,
Hatcourt Brace Jovanovich, Publishets, Florida, 1988.

@t is easy to récognize that cutting a wooden chair causes a change in the chair differ-
ent from the change brought about by burning. it, because the properties we associate with
wood as a material —such as its color, density, and hardness-—are chan'ged by burning but
not by cutting. -

£ that )\ )9 ,cutting a wooden chair J& & ;different from the change brought about
by burning it R {EHiAT T &Y a change B9 /5 B € & M brought about by burning it X & the
change E‘JEEEE-

_ fE because 3| AR E RIF M B ,we associate with wood Jy#%4ffi the properties 7 E &
M) A BT S Z E Y85 B the properties Y[ HLiF . _

(BR VB —EAHEFIIROELSRECRENTRFTERN, BB RIXE
PARX YRR mE e, EENEES, RET MRS, AR ad E.d

@ Imagine further that you heat the liquid to boiling and the estaping vapor, when
cooled,» condenses to form water.

X F — Ay R ] 5 bR B ) 3 51 8] when cooled Jy 4 B5 8) , 3 TE Bk 7] FE1F escap-
ing vapor *ﬂ‘lﬁ’rﬁ' condenses Zféi-ﬁﬁi%ﬁ:ﬂﬂfﬁiﬂ?ﬁﬁtﬁ*#mo

G~ BEFRICZREMAERE MAHHRNRHNERE K




@In fact, all samples . no matter how small, that could be manipulated by laboratory e-
quipment or observed with the most powerful microscope would be found to be identical.

A&, all samples 32 5] 1% . that W44 E 1§, B iL Wik no matter how small i3
B JF s would be found J& £ 0]HTiE 8.,

(hia b AR, i & b, BT IS0 0 28 4 TR SRR A RN €5 A0 B O I LA TR K
HERMIMEED '

Exercises

I.Answer the following guestion.

1)What is the difinition of "extensive properties”?

2)Give a difinition of ”mixture”.

3)How do you understand ”pure substance” 7

4)Why is homogeneous matter not necessarily pure?

5)What is the concept of "solution”? .

6)How do you understand "the meaning of a word is often in its context”?

7>How and why can a mixture or impure substance be homogeneous? Give an example
of it.

8)how do you distinguish whether or not a substance is pure, if you do not know the
compostion of it?

9)Matter is classified in two different ways in the text. What are they?

10)Why and how can a heterogeneous substance be pure?Give an example of it.

I.Choose the best answer for each of the following questions or that completes the sen-

tence.
1)Which of the following properties of a sample of matter is intensive?

A)volume B)mass
Clarea D)desity
2). Milk is a(n)
A dhomeogeneous solution B)heterogencous undissolved mixture
C)heterogeneous pure substance D)impure homogeneous substance

3)Which of the following substance is homogeneous?

Airon ore Blsteam
Clvinegar D)egg
4)A mixture of warer and ice is a
A)pure homogeneous substance B)heterogeneous undissolved mixture
Clsolution of compound D)hetergeneous pure substance

5)Which of the following properties of a sample of matter is extensive?



A Jcolour B)shape
C)hardness D)melting point
6)XA compund is a
A)mixture of twao kinds of molecuies  B)Impure substance
C)pure substance that contains more than one kind of atom
D)homogeneous solution
7)Which of the following substances is not a mixture?
Adair B)a mixture of ice and water
Clgranite D)Coca-Cola

8) Matter can be classified into the following two kinds according to its purity:

A)impure and element B)pure and compound

C)pure and mixture D)element and compound
9)Which of the following four groups of substances are all pure compounds?

A)salt and water B)air and olive oil

C)diamond and quartz D)water and gasoline

10)YMatter can be classified into two kinds—homogeneous and heterogeneous according

to its
Adpurity B)chemical compostion
C)physical state D)composition of phase.

i . Translate the following paragraphs into English.

LR RWA U RETEZIE R TR M 2849 57 6] UOE o F AR, i
FAE—183CH M, KIE100C ¥ RS, T SR H 23800 CHEL . T ATFFE K 2028 YR L2 iy —
TEEBREEZRATRBEYIGEAERE K ET MR ERAILEMRR,

FRFRYBROEFRLL, ER-ALTRSHERFESOR/NLM. 4 TFREEAF MY
SE—EBHRFHREE RFRAFEFHPFURGEFZARMW, B FH— R ES
L P FAFE MR FRPTFRE-TEF R FHRRESETHETHRE.

V. Translate the following paragraphs into Chinese.

A solution is a special kind of mixture, Mixtures can be classified according to the size
of-the particles of one component that are dispersed through another component. For exam-
ple, if you mix some sand and water, the sand grains will disperse in the water and vou will
be able to see the grains with the naked eye; this mixture is called a suspension. After a
while the sand will setile to the bottom becaue of gravity. Imagine doing this several times
with progressively finer grains of sand. When you reached the point where the grains are
very small, no bigger than dust particles, you would find that thev do not sink to the bot-
tom, no matter how long vou wait. Then you would have a colloidal dispersion. Although

the individual grains would be invisible, the mixture would appear cloudy in a strong beam of

-
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light.

Now imagine that you stir some sugar into a glass of water. The grains disappear. and
vou have a clear liguid rhat looks just like pure water. Although solid sugar is no longer pre
sent, the liguid has a distinctive property of sugar, the sweet taste. You could correctly con-
clude that sugar molecules have dispersed among the water molecules and that sugar and wa-
ter thus form a true solution.

A solution is a mixturce of two or more substances dispersed as molecules, atoms ., or ions
rather than as larger aggregates.” A solution may be a gas , a liquid. or a solid. Table 1 lists
a few common examples of each. 'You can supply many other examples, such as tea, soda.

windshicld-washing liquid —almosrt evervthing we encounter is made of or contains solutions.

Table ] (Examles of solutions)

B SOLUTION COMPONENTS

GASES

Air N.,O.,other gases

Water gas (fuel) H..CO

L1QUIDS

Scawater H,0,NaCl,MgCl,,other salts

Gasoline C;H 1, C4H ghetc.

SOLIDS

Brass Cu,Zn

Soda—lirﬁe glass CaZSiO‘.CazSiZO.-,.Na‘Si0¢.Na4SIi3(js.etc.

V. Write an abstract of the text.

Vl. Bencath each of the following sentences, there are 4 choices marked A,B,C, and D.
Choose the one that best completes the sentence. '

‘1. 1 was afraid things werent going to smooth for you.

A.turn for B. turn out
C.turn on _ D. turn up
2.In __ . the house is Hike the letter S. .
A, form B. figure
C.shape D. pattern
A "Are we _tu arrive in town before dark?"”Yes ,1 think so. "



A.likely

C. possible

4. Aged and feeble, Mr.Swan paid

A scarce
C. insufficient

5.The flat we have rented is very

B. probable
D.seeming .
__ visits to his old friends lately.
B.rare
D.inadequate

for the underground station.

A.suitable
C. canvenient

6. Why are you always so
A.angry
C. unfortunate

~7.High in the skya
A flock
C. pack

8. After his

life imprisonment.

A examination

C. test

“

9. The gloves were really too small, and it was only by

get them on.
A.spreading
C. forcing
10. The humour of the play was ioo
laughed. .
A . detailed
C.subtle

11. His acting in the play was remarkable,

A.taing care of
C.taking in

12. The doctor advised Jim to
A.stay out
C.stay with

13.1ts no use
A.asking/to laugh
C.asking /laughing

14. The government issued laws preventing agricultural land

A.to sell B.to be sold
C. being sold D. from selling
15,1t was the training that he had as a voung man ———— made him such o goud ora

B.comfortable

D. near

?You never smile or look cheerful.

B.sorry

D. miserable

___of birds was flving southward.

B.swarm
D. herd

B. question

D. trial

B.squeezing

D. stretching

in court which lasted a whole weck, the murderer was sentenced to

[ ]
them that 1 managed to

for the young audience and they rarely

B. feeble
D. slender
his vouth and inexperience.
B. taking into account
D. taking advantage of
fattening food.
B.stay up

D.stay off

the girls to keep quiet. They can’t help

B. to ask /laughing
D.to ask /io laugh

___to industries.

9




tor.

A . that _ B. what
C.has . D.to )
16. _ he is wealthy does not necessarily mean that a man is greedy.
A . Just because ' B.T!’th
C. The reason that D. For the reason

17. Out director recommended that my partner and 1 present at thc conference.

A.am B. be ,

C.are D were

18. Because sheep meat and wool. thev are greatly va]ued in 1nner Mongolm

A.produces both B. both produce
C. produce both D. both produces
19. Not until a baby kangarco is four months old to live outside ns mother’s
pouch. . ' )
A. is be beginning B B:h\e_ t?gg_ins . '
C. it begins . . D.doe.:ls.it begin
20. The good effects of the educational reform in China . I't_lis the most success-
' ful one we have ever expuricnlccd-_‘_ o o
‘:.A.c_m!\n?pt IOV:Elc:S_'tim_ale _ .I . B. f:tmnol be overesnmated ' \
C.can be overestimated D. can overesumate

oy
WVI. Each of the following scntenCcs has 1 underlmed parts marked A,B,C and D. Ider_:lify the
parl of the sentence that is mcorrect B

Most " chanhgé ' with it
951 tree frogs RBB color to harmonize -::— !-[-:- background . .

are. gup,poged to be-

R O Fif

i.

I r . g, 58Y
2. LE}:LX society there are normis tha‘f‘—Bh individuals t-lc— they

have
: * a couple of “drank - win
3. Robert has sat al the, table for —-T-:—— hours and B considerably mofe ine
than wDat is good for 'Nis health: rond
PELEERIEY P -
must have called arrivec&
4. Amy ——— her ralher yesierday, but she B hom C lfue — cali

T

him. ; .-_::;J,.<.!
thet the frate?iif - mti w irs bwrhfhg tein-

S5

5. One of the requiremeniy fi-a fre'—
. o requi A i B

vt P

perature.
Don’t . orather o Y0 witl come next A jioaen
6. come tonight; I'"d ——— that you ——=— weekend.
o . B S an e D e s et
To the citizens Lo . natiopal
7. — A of the Uwmnired Srates. the bald cagle. America’s ———E-B—- bird
\vn\hollzt strength and |TLLL|U¥' . Lezit f e
f. t. LD Ceet gnios s oan sed o et zanieTs i s

10,



) . . . runs between . i has
8. The 5t. Lawrence Scaway, which A British Columbia and New York, B

b . i
2y the United States and Canada an 1959.

completed C

man have with the diseas
9. More than one here - been infected —-::—~ _’L%_Ei":

X had | _to memotize dialogue didn’t he
10. The teacher A his students M the C , b ?
Vil. For each numbered blank in the following passage.there are 4 choices marked A ,B,C and
D. Choose the best one.

The key to any culture is its language., and the voung captives were quick to learn the
memories and

Indian dialects of their new families. Their 1 2 for imitation made them

ready students, while the Indian languages, at once oral, 3 and poetic, lightencd the

4 . In of the

5 than 6 moths, the 10-year-old Spencer had * 6 a sufficient 7

Inian language to understand all ordinary _ 8 and ,indeed, the greater part of all _ 9 1
heard (accompanied, as their conversation and speeches were, with the most 10
gcst.ures), __11 enabled him to listen with much __12 and sometimes with deep interest”™
13 his Indian mother 14 of battles »-heros, and history in the long winter evenings.
When Jemina Howe was allowed to visit her 4-ycar-old son at a neighboring Indian village in

Canada, he 15 her in the Indian tongue with “Mother, are vou coming ?" He too had

been a captive for only six months.

1 Algreat B)natural CJretaining D)tremendous
2 Aintelligence  B)instinct C)distinct D)capacity

3 A Jspecific Blconcrete C)discovered D)spoken

4 A) duty - B)assignment Clknowledge D)task

5. Admore B)less Clrather D)other

6 A)inguired B)boasted Clacquired D)declined

7 A Jlearning Blknowledge C)things D )decline

8 A dconversation Bjcon version C)discourse D)words

9. Adwhich B)what Clthat D)then

.ll}. Adadvancing B)Ymagnificent C)splendid D)significant
11. A)that B)which Clall D)what

12. Adpleasantry B).plcasure Clenjoyment D)dialect

13. Adto Blupon C)when DJand

14. A Jtalk Blsay Clrelt D)teach

15. A dtold Blgreeted Clcommunicated D)awaited

Reading Material




THE STAES OF MATTER

In Chapter 1, a homogencous substance was characterized as one that is uniform
throughout. This section deals with the aspects of molecular arrangements in a homogenecous
substance that determine its physical form. Two factors are most significant ;

Athe degree to which molecules are orderly in their positions in space, and

Athe degree to which they stick together (cohere).

We can obtain a simple but‘ adequate classification scheme by defining two degrees of or-

derliness and three degrees of cohesiveness .

_»Orderly ———Particles are arranged in regular patterns.

T Random

Orderliness
of particles

Particles are arranged with very little or
nou pattern.

/-High———-— - Particles maintain a rigid shape, like
) that of an iron bar.
Cohesiveness
of particles “—Medium - —— Particles maintain a shape that is casily

distorted, like that of a glob of honey.

Low————--— Particles maintain no shape at all, like
that of a breath of air.

This classification would give us six states of matter, as shown in Table 2. The more
usual classification is based only on the degrees of cohesiveness among molecules and gives
three states:gas, liquid, and solid. That familiar system groups crystalline and noncrys-
tailine solids (states 3 and 6 of Table 2) together, and does not account for "liquid crystals”
(state 5). No system, however, adequately classifies all forms of matter. Thus , many sub-
stances usually regarded as noncrystalline or amorphous—such as rubber, plastics ,and tex-
tiles—are composed of large molecules whose arrangements are not completely random. Con-
sequently, such materials have definite and measurable degrees of crystallinity.

In everyday language, the word fluid often means "liquid. ” A fluid substance, however,
is one that flows readily. Therefore, in the scientific sense, fluids include both liquids and
gases.

The various states of matter are generally interconvertible. It will be helpful to you
through the remainder of this course to learn the vocabulary of changes of state now. They
are illustrated in Figufc 2. Some of the words in the illustration are used more frequently
than others. Far now . become familiar with these;
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