


TR

12 % lk 3R iR 30k
OB

 EEROKRAOR B RIE B A S

W o4& B B O
1973 4¢ « &



A AE R

frgtl ik LA iR, SRREXS, EHIEL,
TR AR SCTE R, B MY L SUAR LA TR 40 0 43 47 HE T EAIR L,
EIREWHE LR, iR RERERRE. ASRH AR
F,URRERRA.

FPA R Ed ZEEE, KRTESRBIERJIRR
BELBVHHEFLREENMLHPEEER, LT EDUTLE
MiLERBERIENS XS,

L ¥k X iEXE
o
BIRURE S XA KB UGS

W H B WK
GERARE 56 8)

FEBELRRTRERS
bR B AR ELRTT E iR
787 %1092 XK 1/32 44/, B 111 T¥

1961 % 12 A MK 1973 £ 7 AEXM 7 HAM
%—R8, 9017286 EH, 0.35 T




CONTENTS

C MATTER cooovioe e oot eteee et n v st st s e ns e e s essnansssncre 3
. IDENTIFICATION OF AND CHANGES IN MATTER.................. 4
. CLASSIFICATION OF MATTER .c.ooovoovvitieceens oo eeesiesnarene 8
. WATER AND ITS COMPOSITION ......octvvievvvneeveinneseosininrennns 11
ATR oocoiieie et sve st ene s eme v s sonsna s snenaennes 1B
. CARBON (I)  cooeviiveoriiecienieisceeivesssiienes tvssvvsins saossssnssonsenconsenses 20
. CARBON (L1} .ooviiiiiie oot eveeeeeev et eee vssnsseensneneneone 23
V SULFUR ottt ettt ereaee s ees e snessesess s oninn s 2T
. ACIDS OF SULFUR  ....oioioiiooeiotiieoeeeeere oo ees e seeoneeneenens 31
. CHEMICAL FORMULAS AND EQUAT[O'\T@ () eeeeeeeeesereeienen, 34
. CHEMICAL FORMULAS AND EQUATIONS (IT) «oovveeeeievesenn. 37
. ACIDS, BASES, AND SALTS ....oocceovuieverseiecearennns
. IONS AND ATOMS . e ee et ees et st na s oo nrres e 44
. METALS AND METALLURGY (1) veeiovioviimevere e sreeseeonneessneseenne 49
. METALS AND METALLURGY (II) oevovevrreresvrssemssresns sosersevssorene 53
L IRON AND STEEL (L) +.voveeieoeeieeteeereeseeesessneceseeseevesessssaseeesesne 56
. IRON AND STEEL (II) ....... .
. ALUMINUM . et e et e ettt ae s eereenen, 64
. OTHER NON-FERROUS METALS .......oceccemrierevomireenereeeeessenseeers 68
. CHLORINE AND BROMINE ........ccoovvivoviomeereovemereesosesoseenanens 71
. IODINE AND FLUORINE ...cc0.ocvoveieeesorenseseeesceessnreareensenonsereee. T8
. THE PHOSPHORUS FAMILY (I) ev.ooviovoveeeorieeereeeereveenenereeare, 19
. THE PHOSPHORUS FAMILY (XI) .cvoveveveeroeioveeeeeesieeeeseesieeener. 83
. SOLUTIONS, SUSPENSIONS, AND EMULSIONS (I) ...ccoccvvveennn.. 87
. SOLUTIONS, SUSPENSIONS, AND EMULSIONS (n).. ereeeee 91
. CALCIUM (I} wooviieieeie oo evees et oo versereeeeneer sesaseesenneenenernes 9B
. CALCIUM (IT) wooveirviiie e eeeiarevesnaeessessmessssasomsee s ae eveesseseereen 98
. MAGNESIUM AND STLICON ...ccooveveiiviiotemeeeeieee s eae e eeereeae e
. SOME LESS COMMON METALS AND THEIR USES (I} ... ......... 106
30. SOME LESS COMMON METALS AND THEIR USES (II) ............ 109
VOCABULARY ouvovveevereeres.ceinsieeeevasesssesnessensessssterensensresesessssne e senees 115

© XN DY kN =

—_
N - O

-k e
~N W oe W

N N N e N NN -

NN
w e



CONTENTS

S MATTER coooevee ettt e eee e seeens st eeeeeese s serisssssessessesssnsmanrens 3
. IDENTIFICATION OF AND CHANGES IN MATTER...
. CLASSIFICATION OF MATTER occoicioieeeeeisieseseiseeeeaaeeeenemnees 8
WATER AND ITS COMPOSITION ..vooieeeoiiteeeeereesnaeeevseeseeeens 11
ATR oevrivietieeeristiteeaeeeeestesssressesestsbesae e aes e sesssssssssssssersaressessnrees 19
e CARBON (I} covtr ot ettt eemeeaeeeeeeerae s ceseees 20
2w CARBON (LI} oot oo oeee e et e ee v enaessossaeemsemsesennnes 23
e SULFUR oot eees e e v e ese s ven st s sessen s snnnnne, 2T
. ACIDS OF SULTFUR  cocooiooioiecsieeeneeene e oo eeeesiie e aressssnmnins 31
. CHEMICAL FORMULAS AND EQUATIO\N () e, 34
. CHEMICAL FORMULAS AND EQUATIONS (IT) ..oeevvvcvroraeeeene. 37
. ACIDS, BASES, AND SALTS
. IONS AND ATOMS . et eeeeea e s e easrrete e s rensav e nnrennannns A4
. METALS AND METALLURGY (I} vovevvovoversermvevvsrssessessrnsnrsrniens 49
. METALS AND METALLURGY (II) coevivteireesveeeceeseeesvesreesesnenne. 53
. IRON AND STEEL (1) «oveoveeioeiieereareerieseaseesesseeesevssssessinscnonsass 56
. IRON AND STEEL (II) .cveovimmriririenneetiosreeeeuneseseeiveecseeesssesseneseens 60
S ALUMINUM oo e
. OTHER NON-FERROUS METALS .....c.octvieereimereireaeeervensnnenn. 68
. CHLORINE AND BROMINE .. tiiiiiiiiiiiiernnirerseivarsensseninsasensreens €1
. IODINE AND FLUORINE ...occeotvormiiseeesieeessseesovereessesssiaenne. 75
. THE PHOSPHORUS FAMILY (I} cveovioveeiieeaeiteeesereeseorsessssee e 79
. THE PHOSPHORUS FAMILY (II) .ooveovieveeesons ceereencans
. SOLUTIONS, SUSPENSIONS, AND EMULSIONS (I} ....ccccoevne.... 87
SOLUTIONS, SUSPENSIONS, AND) EMULSIONS (IT) .. ............... 91
. CALCIUM (I) cveveiieeeee oottt eeeeeee e et ev e see e s svenanrnn neee OB
. CALCIUM (II) torvieeiveeeooteeeie e enaee seeemaessaesasesssesrasvas svasesornee. OB
MAGNESIUM AND SILICON .orviivseeieoeeoeeeeeeeserereeen e ensernee eenees 101
. SOME LESS COMMON METALS AND THEIR USES (I) ... ......... 106
30. SOME LESS COMMON METALS AND THEIR USES (II) ............ 109
VOCABULARY wovvvvvervinreenisnirsirnsnsisssessessonsars sossarcssassasssesessossssssnssnrsns 118

-
N o= o

e e
G =3 O U1 e W

NN -
m-—g:o

[
&0

NN NN NN



a.
adv.
conj.
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1. MATTER

The world is made of matter. Matter has weight and
occupies space. Coal is a kind of matter. It has weight
and occupies space. Water is a kind of matter. It has
weight and occupies space. Air is also a kind of matter.
1t has weight and occupies space.

Matter exists in one of three states: solid, liquid or gas-
eous. Coal is in the solid state. It is not in the liquid
or gaseous state. Water is in the liquid state. It is not
in the solid or gaseous state. Air is in the gaseous state.
It is not in the solid or liquid state.

Solids are rigid* and have definite form. Coal is rigid
and has a definite form. Iron and steel are also solids.
Liquids flow. They take the shape of the container. Water
flows.2 Water also takes the shape of the container. Mercury
and bromine are also liquids. Gases diffuse and fill the
container. Air diffuses. It also fills the container. Hydrogen
and oxygen are also gases.

Matter changes from one state to another under differ-
ent conditions, Changes in temperature and pressure often
cause matter to change from one state to another. Under
ordinary pressure, water changes into the gaseous state at
the temperature of 100°C and changes into the solid state
at the temperature of 0°C. We call the gaseous state of
water steam,® and the solid state of water ice. When
water changes into steam, we say water boils.? When water
changes into ice, we say water freezes.

2] i
matter ['m=ts] n. YF space [speis] n. 29[}
weight (weit] ». ES coal [koul] ». #
oeeupy ['okjupai] v.t. 5& kind [kaind] ». ff2é



exist [ig'zist] v.i. 7 diffuse ([di’fjurz] v.i. §°8

state [steit] ». R till [fil] v.r. FIE

solid [/solid] #». Ri{k hydrogen [’haidradzon] ». &
liquid ['likwid] =. #E{%x oxygen [/oksidzon] n. %

gas [gas] »n. S& change [tfeind3] v.i., ». %, Tk
gaseous [/geizios] a. S &N, S7SH difterent ['difront] a. REIHY

rigid [‘ridzid] «. "ZAAM condition [kon’difon] ». $RII, itk
definite [‘definit] a. FEW temperature [tempritfo) n. HE
form [form] ». R pressure ['prefs] n. FES]

iron (‘aten] . & cause [ko:z] v.f, g[#E, K

steel [stizl] ». 4 ordinary [/o:dineri] a. FH M
tlow [flou] v.i. FzEh steam [stirm] », ¥

shape [feip] =». fZiR ice [ais] ». 7k

container [kon'teins] . A% boil [boil] w.i. g

mereury [/mo:kjuri] ». 3%, 7K freeze [fri:z] v.i. &Gifh

bromine [/broumi:n] %. {{

LI |

to be made of... [f1...# to change into... ...
to take the shape of... IIX...097E4R

BEXERE
1. Solids are rigid. ;XA EZER solids. BBz are FFEEE rigid HIKIAZE
2. Water flows. KEEii#. X4 EE water, [HIEEZH flows.
3. We call the gaseous state of water steam. IR[9#EkA9SERFSIH AT,

KB E R shE N LITE R EEINERE (steam) M.
4. When water changes into steam, we say water boils. K ZSHN, B

FsRAKBET. AOeES, Bm2 we say water boils, M water
boils B &4, FE say 9FE:E, when water changes into steam ZiRIF
A, B say Ao

2. IDENTIFICATION OF AND CHANGES
IN MATTER

Different kinds of matter have different physical and
chemical properties. The properties of a substance are its
characteristics. In other words, we identify substances by
their physical and chemical properties.

The physical properties of a substance are: colour,



odour, taste, solubility, hardness, density and melting point.
In other words, we identify a substance physically by its
colour, odour, taste, solubility, hardness, density and the
melting point.! For example, hydrogen is colourless, odourless,
and tasteless. It is slightly soluble in water and has the lowest
density of all known substances. It diffuses more rapidly
than auy other gas. Thus we can identify hydrogen physi-
cally by its colourlessness, odourlessness, tastelessness, slight
solubility in water and very low density.

The chemical properties of a substance are:

1. stability toward heat, light, and shock;

9. behaviour in the presence of other substances at
ordinary and changed temperature. For example, hydrogen
has its special chemical properties. It combines with oxygen.
1t burns in oxygen or air, forming water.? It is a powerful
reducing agent. When a substance is reduced by hydro-
gen, the hydroger itself is oxidized. Thus we can iden-
tify hydrogen chemically by its reducing power to form
water.?

Matter undergoes physical and chemical changes. In a
physical change, the composition of a substance is mnot
changed. The substance keeps its identity. For example,
the melting of ice is a physical change. The composition
of water is not changed in any way.* The boiling of water
is also a physical change. The composition of water is also
not changed. .

In a chemical change, a substance loses its original
identity. Al the characteristic properties, such as colour,
odour, taste, hardmess, solubility, density, and melting point,
disappear. One or more new substances are formed. These
new substances have their owa properties, quite different
from the old properties of the original substance. For ex-
ample when a wax candle is burned, its physical and chemi-
cal properties are changed. New substances are formed.
They are carbon dioxide and water. Carbon dioxide and

- 5



water have entirely different properties from those of wax

candle.

Heat and light often attend a chemical change.

In the

burning of a wax candle, heat and light attend the change.
In every chemical change the weight of the materials tak-
ing part in the change is exactly equal to the weight of
the substances produced by the change.® This is known
as the Law of Conservation of Matter. '

58

identify {ai’dentifai] v.¢. 85, %5

identifieation [ai,dentifi’keifon] n. 5%
L% W

physical [fizikol] a. #HEMN

chemical {'kemikal]l a. {L2£R)

property ['propeti] n. %X

substanee ['sabstons] n. ¥

colour ['kale] n. BHE

odour |['ouds] n. W, KBk

odourless [-lis] a. EWH

odourlessness #. XM}

taste [teist] ». gk

tasteless a. Tnkpy

tastelessness #. Frni

soluble [’soljubl] a. = ARy

solubility [solju’biliti] n. MR

hardness [’ha:dnis] ». TR

density [’/densiti] ». #B

conservation [ konse:/veifon] ». {§7F,
Fie

melt [melt] v. . #4, B

point [point] n. /&

melting point n. Py

example [ig’za:mpl} n. #F

slight {slait] a. EEfUAY

low [lon] a. {EfY

rapid ['repid] a. REH

than [den] conj. i,

thus |3as] adv. XEE, BEk

stability |ste’biliti] ». %

6

iC

toward [to'wo:d] prep. XT, [
heat [hirt| n. #

light [lait] %. %

shoek [fok] ». B :
behaviour{bi'heivjs) n. 14,472. 8%
presence [/prezns] n. ZEH, FIE
special ["spefsl] a. 4%

combine [kom'bain] v.s. &4, L&
burn bo:n] v.i. #AkE

form [form] v.t. K

power [paus] n. 7, B /7

powerful ['pausiul] a. HBAkHy

‘reduce [ri’'djuzs] v. . LW, BP

agent ['eidzont] . ¥

reducing agent i R

oxidize [/oksidaiz] v.t, fi44L

undergo {ando’gou] v.t. 32,45

eomposition [kompa’zifen) =. HR,
#LRY, :

ldentity [ai’dentiti] ». Ki%

way |wei] n. HR, Hik

original [o’ridzinol] a. BHM

charaeteristic [ keerikto/ristik] a. ¥
ey, ». B

disappear [disa’pia} v.f. %k

wax [w=eks] n. &

candle ['k=ndl] n. 4

earbon ['ka:ben] n. &

dioxide [dai’oksaid] ». =& fLth

carbon dioxide ». — &8k



entirely {in’taisli] adv. 522 equal [’itkwol] a. FHE(HY)

attend [o/tend] v.t. {R5f, 20 produce [pra’djuzsi v.z. =4
exactly [ig/zektli) adv. [FIF material [ma’tiorial] »n. #¥}

LUF B D i
dis- FR “BI, S BRFE” &HF, 0 disappear.
-less KR LB MEE ERHEER mMTEHZERRIERR, W odourless.
-al R 558, W chemical, original.
-ble F “al...” 2%, 1 soluble.

-ness  FEEM MTERMZE, WREH, 0 hardness.

~ity

ZEiE#, 0 density, solubility.

-tion HEER —RmTEEZIEEBE3F, 0 composition, identification.

-ty FEiE&, 1 classify, identify.
-y BlEE#, —~RInTFREARZ/EHKRESR, W physically, rapidly.
Lo #
in other words #5525, #uig)i%H such as... f1...
for example i in to take part in... &fp...
in the presence of... #..INf, 5...7& the Law of Conservation of Matter
—#ent Y FHERR

not in any way ERfR, RBH

1.

4.

R XiE
In other words, we identify a substance physically by its eolour, odour,
taste, solubility, hardness, density and the melting point. #41E2, 7§y
B ERFUREYR G, QR AR B SENRSELIES. mxtah,
FENHFELE we identify a substance. In other words BHiAZE, ‘Bl
THAMR DB AFEE LR, physically ZEIH. 24EM identify ApREE.
by its colour, odour... BRIEEE, thE2EM identify #9IKE.

. It burns in oxygen or air, forming water. ZEXGH, AFEE forming

water SHRIFEME, RO burns MFER.

Thus we can identify hydrogen chemically by its reducing power to
form water. Ri7E(LF ERIMEBTEIERKWERBARENE. XM
FERHFFER we can identify hydrogen. Thus B chemically 2{EM
identify f4RZ5. by its reducing power ZFIBEFGE, th2BEM identify
BOIREE, HM reducing X IHIEEM power AIEIE. to form water BT
KGR, L 2By power fY5EEE.

The composition of water is not changed in any way. KOV Al

7



BRFEN. NEREE i any way CERDE MACEEARKNESE
B, EARDHEREM is not changed HIREE.

§. In every chemical change the weight of the materials taking part in
the change is exactly equal to the weight of the substances produced
by the change. 7Eff— M3 LA B NG NP B B IEIF A5 F A L7
ENpRNER. XUNEERIFEER the weight is equal. In every
chemical change XFIEGIYHERZIFTIREE, BT is equal. of the ma-
terials 2{EM weight fy5EZE, taking part in the change R EHIKE, B
YEEERs materials (5E3E. exactly AEMBRIETAUEIFNMEN, the weight i
FEMFESE of the substances produced by the change & to fyFEaE.

3. CLASSIFICATION OF
MATTER

A substance is homogeneous. All parts of a substance
are alike and have the same properties. Water is a sub-
stance, because all parts of it are alike and have the same
proper ties.

A mixtuce is composed of two or more substances mere-
ly put together. All these substances keep their own pro-
perties. The characteristics of a mixture are:

1. It is not homogeneous, but heterogeneous.

2. The composition is variable.

3. The constituents may be separated by mechanical
means.!

4. Each constituent in a mixture keeps the same
amount of energy it had before the mixing.

Substances can be classified into elements and com-
pounds. An element is a substance which has not been
decomposed into other substances.2 The properties of an
element give it a definite place in the periodic table. Hy-
drogen and oxygen are elements. A compound is a sub-
stance composed of two or more elements chemically com-
bined in definite proportions by weight. The characteristics
of a compound are:

1. 1t is homogeneous. The constituent elements have
lost their original identity.

8



2. The constituent elements can be separated only by
chemical means.

3. The energy stored within the compound is not equal to
the sum of the energies possessed by the uncombined elements.?

Elements may be divided into two groups, metals and
non-metals. There is no sharp dividing line between the
two groups.! Some elements have properties of both. But,
in general, we may say the following physical properties are
typical of the metals:

1. They are tenacious solids of high density possessing
a metallic luster. :

2. They are malleable and ductile.

3. They are good conductors of heat and electricity.

4. Many metals are silver or greyish-white in colour.

An alloy is a mixture of two or more metals.

The important physical properties typical of non-metals
are:

1. The solids among them are of comparatively low
density, and of low tensile strength.

2. All are poor conductors of heat and electricity.

3. Many of them have characteristic colours. Thus,
sulfur is pale yellow; bromine is reddish browm; chlorine is
greenish yellow; phosphorus is white or red; carbon is trans-
parent or black.

Compounds are classified according to their composi-
tion and properties. = Those of similar composition and
properties are grouped together.® For example, acids are
compounds containing hydrogen, and it can be replaced by
metals. Acids neutralize bases to form salt solutions. And
bases are hydroxides of metals. They neutralize acids to
form salt solutions.

.. i
classily [/klesifai] v.e. 5334 homogeneous [homo'dzirniss] a. 3
eclassifieation [klesifi’keifon] n. 43 ey, AR
%, A4 alike [o’laik] a. L, A



mix ['miks] v.2. BE

mixture ['mikstfa] n. &Y

merely [/mioli} adv. {X

heterogeneous [hetora’dzirnies] a.
SR, BIEE

variable [/veariobl] a¢. By

constituent [kons'titjuont] a. FIKRM,
R no RS

separate [/separeit] v.r. 578%, 77

mechanieal [mi’keenikel] a. YUY

means [mi:nz] »., ¥, FE

amount [o’maunt] ». &

energy ['enadzil ». B, #EE

element [elimont] ». JoFH, B#

compound {’kompaund] =. {L5¥

decompose [ dirkem’pouz] v.f, 7}

periodie [piori/odik] a. EHAY

periodie table Az

uncombined &, KiLESH

proportion [pro’po:fon] #. (L

store [stor] v.t. Byl

.within [wi’3in] prep. 7F... 21

sum [sam]} ». FEK

possess [pa’zes] v.f. HFH

divide [di'vaid] v.z. 3R

group [gruzp] ». F.B% ». HM.HEE

metal ['metl] n. &8

non-metal ['non’metl] ». FEG B

metallie [mi’telik] a. &R

sharp [fazp] a. REAMY, KN

line [lain] n. &, Fi¥

between [bi’twiin] prep, ...(=)
Py

following ['folonin] a. FHIH

typieal ["tipikol] a. {R3EHY, SHAUY

tenacious [ti'neifss] a. "R

Iuster {/laste] n. %%

malleable ['maliabl) a. HREIEN

duetile ['daktail] a. FHEMENY

eonductor [kon/dakts] #». &{k

electricity [ilek’/trisiti] ».

silver [/silva] #. $f; a. IREEM

grey [grei] a. JKEMY

greyish [‘greiif] a. §#KEMN

important [im/portont] a. FEMY

alloy ['=bi) ». &%

among [o'may] prep. FE... 20

comparatively [kom’perotivli] adv,
Hodgeth

tensile ['tensail) a. k8%

tensile strength HihidmE

sulfur [/salfo] n. &

pale [peil] a. BEN

reddish ['redif] a. PEHSIEA

brown [braun] a. &M

ehlorine {'klorrizn] »n. 4

greenish ['grimnif] a. BIBEEMN

phosphorus ['fosforas] ». B

similar [’simils] a. LAY

aeid [/zesid] »n. B

transparent [trens/pesrant] a. BHHY
#

contain [kon'tein] v.f. MY

replace [ri'pleis] v.f, EYf%

neutralize ['njurtrelaiz] v.r. WD

base [beis] .

salt [sorlt] »n. &

solution [sa’lu:fon] =n. X

hydroxide [bai’droksaid] ». MLy

Cok o Ei oy

non- R “Ei?’_, 1 non-metal.
un- #R “EE”, 1 uncombined.
de- FR “HBE”, I decompose.

~ish ERFSE, TR M, I greenish, reddish.

-eous ARG H, 10 homogeneous,

10



Hous LRERE S, W tenacious.

-1ze

z;l}..rJF,éE, “{;t” & “..4” 7 i, W neubralize.

S0P (-81) FACAN”, KT, BRAFEE
-oxide ik E WHRA R, Lul#ya .

H
to be composed of... ... 8% in general —f%aR ¥
different from... R[ET... to be typieal of... &... 9%
to divide into... Z(%)=..- aceording to... i, KK
dividing line 5} 32
BXER

all

The constituents may be separated by mechanical means. XA ER

the constituents. ’ﬁm may be separated RgzpiEA, may £BiE)H. by

mechanical means ;137 #403E, {48y may be separated.

Which has not been decomposed into other substances. X EIEMNG), 1

f# substance. XAMIYREHHBEMHREZRR.

The energy stored within the compound is not equal to the sum of the

energies possessed by the uncombined elements. #a4¥HAFRABNEESR

ETHALAMETEGOEE. FPRAETRIEAFER RIFER 6

energy f{] energies.

There is no sharp dividing line between the two groups. FEXH, there

HAAF PR, TMRZESIFANER ERMI)F to be PEHER—BRE

T“H"MBE MER. ATFNETRBMERF to be ZEMAHM, EXME

B line, B to be B‘J#:B’Jﬁﬂ:ﬁﬁfﬂ’mﬂﬁfz ii?kﬂ?"]?&fﬂ:ﬁ"ﬁ’ﬁtﬁu

there {E5|RFMNTT - o

Those of similar composition and prqyemes ane g.fouped ether. Z4)

iﬁl:’jﬁﬁﬂﬁ A4 those &ﬁﬁ;ﬁ’aﬂm compounds;'} ‘grogp e
. AT AR AR . . L

4. WATER AND T, 3 COMPOSIT:t?N }

Water is the most familiar a

chemical compounds. It covers abolt five-sevenths of

the earth’s surface. It is contained in varying amounts

in

many of the commonest objects. The soil under normal

11



conditions contains water. Water is necessary for the
growth of plants. The plants themselves contain large
quantities of it. In fact, most of the vegetables used for
food are at least three-quarters water.

The human body consists of about 70 per cent water.
This water is derived from our food and drink. The pre-
sence of water vapor in the atmosphere, its formation into
rain and snow under varying conditions, and the important
part played by it in climatic changes are familiar to every-
oue'. Because water is so important in the growth of
plants and animals and in the production of climatic
changes, it is not too much to say that life without it is
impossible.?

Pure water is an odourless liquid. In small quantities
it is colourless, but large masses show a distinctly greenish-
blue colour. When sufficiently cooled, it becomes a colourless
solid known as ice. When heated, it boils and changes
rapidly into water vapor, or steam. Pure water freezes at
0°C (32°F) and boils at 100°C (212°F) under standard
pressure (760 mm). These temperatures serve as a means
of identifying water.

The heat required to raise the temperature of one gram
of water one degree centigrade is taken as the heat unit
and is called a calorie.* The number of calories required
to raise the temperature of one gram of any substance one
degree centigrade is called the specific heat of that sub-
stance.

When water boils, it takes about 540 calories to change
one gram of boiling water at 100°C into steam at the
same temperature. This is called the heat of vaporization
of water. When ice melts, it takes about 80 calories to
change one gram of ice at 0°C into water at the same
temperature. This is called the heat of fusion of ice.

Water is an excellent solvent for many substances;
resulting solutions are called aqueous solutions. Natural
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waters are impure;

material and sometimes bacteria.
Suspended materials may be removed

Disease bacteria may be killed by boiling,

pared by distillation.
by filtration.

they contain dissolved and suspended

Pure water can be pre-

or by adding small amounts of certain chemicals.4
The composition of water can be shown by analysis and

by synthesis.
position.

The method is called the electrolysis of water.
Two volumes of hydrogen unite

means “putting together”.

Analysis means “tearing apart” or decom-
Water can be decomposed by am electric current.

Synthesis

with 1 volume of oxygen to form 2 volumes of steam.

The composition of water by weight is 1 part by
weight of hydrogen and 7.94 parts by weight of oxygen.
In other words, water is about 8/9 oxygen and 1/9 hydro-

gen by weight.
L)

familiar [fo'milje] a. BEHY
cover ['kave] v.f. =
five-sevenths 4 > 70

surface [’so:fis] ». #iE
varying [/veoriin] a. AREK
commonest ['komonist] a. HEHEL
objeet ['obdzikt] ». 4k

soil [soil] n. +#h

normal ['normal} a. EHRA
necessary ['mesisori} a. Y EfY
growth [groug] =. 44

plant [plaint] ». fity
quantity ['kwontiti] ». $ &
vegetable [’vedzitobl] ». R
least Nlitst] a. B4, B/
three-quarters ['kwo:tez] 442 =
human ['hjurmen] a. A
body ['bodi] ». Sk, #tk
consist [kon’sist] ». 4, #%
derive [di'raiv] v. ¢, 8, £
drink [drink] #. gkH

vapor ['veips] n. ¥

iC

atmosphere [/@tmosfio] n. X5

formation [fo:'meifon]) #. &K

elimatic [klai’mzetik] a. <M

animal {'znimsl] =. iy

produetion [pro'dakfen] n. 4j=,
4

without [wid'aut] prep. ¥H

pure [pjuc] a. #ify

mass m=s] n. k&

skow [fou] v. ¢, 2B, %HY

distinetly [dis’tipktli} adv. B

sulticiently [so'fifentli] adv. 35;}59

cool [ku:l] v. ¢ ¥dp

rapidly [’raepidli] adv. Al

standard ['steendod] a. FE/fY

mm=millimeter ['milimi:ts] =.
£ S

require [ri‘kwaio] v. . WMIE

raise {reiz] v. ¢, 25

gram [grem] z. 3

unit ['junit) ». &4

heat unit A E iy
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