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absolute zero the lowest temperature theoretically possible, zero degrees
kelvin, equivalent to —273.16C/ - 459.67 °F, at which molecules are
motionless. Although the third law of O thermodynamics indicates the
impossibility of reaching absolute zero exactly, a temperature within 3 X
1078 kelvin of it was produced in 1984 by Finnish scientists. Near abso-
lute zero, the physical properties of some materials change substantially;
for example, some metals lose their electrical resistance and become
superconductive.

SMMNEE AR OEFE _ERIANGH TZE (0 thermodynamics ) iR ¥R
FRBREEBE,OKAHY T -273.16C/ - 459.67 ‘'F; EX T BET,
A FRAZED, RERNEE -cCBEBELTENTERATE
HE, EALTFTARBEGEE, 1984 EXHZHEREB I X 10K
R, B TAXMNFERN, REMSMNYEERRRERGEL, 5
mAEERARETEMNEME, HR8SHR.,

acetate common name for O ethanoate.

MR W9 aN ZBEL( D ethancate),

acetic acld common name for D ethanoic acid.

B ENHZH 28D ethanoic acid) o

aceione common name for O propanone.
B (D propanone),



2 - acetylene

acetylene common name for D ethyne.
R (D ethyne),

acid compound that releases hydrogen ions in the presence of water. The
presence of water is essential; acidity is a property of dilute acids. The
three most comm:)n acids used in the laboratory are sulphuric acid
(H2S04); hydrochloric acid (HCl) and nitric acid (HNQs). These are
sometimes referred to as the mineral acids. An acid can also be defined as
& proton donor.

HClig) + aq «* H{aq + Cliug

The reactions of acids are the reations of the H(,) ion. These are as
follows.

with indicators They give a specific colour reaction with indicators;
for example; litmus turns red.

with alkalis They react to form a salt and water ( neutralization) .
HCl(o) + NaOH(sy) —* NaCl(aq) + H20

with clrhllam With carbonates and hydrogencarbonat&s, acids form
a salt and displace carbon dioxide.

HNOs; + NaHCOs = NaNO; + CO; + H,O

with metals Acids react with metals to give off hydrogen and form a
salt.

Mg + H,SO4 — MgSO, + H;

Acids react with many © bases, such as oxides and hydroxides, but
the product is not always soluble in water so the reaction soon ceases, as
when sulphuric acid reacts with calcium oxide, hydroxide, or carbonate,

Acids can be clessified according to their basicity (the number of hy-
drogen atoms available to react with a base) and degree of ionization

b s . gy e m—



acid - 3

(how many of the available hydrogen atoms dissociate in water). Dilute
sulphuric acid is classified as a strong ( highly ionized), dibasic acid.
Most naturally occurring acids are found as organic compaunds, such
as the fatty acids R-COOH and sulphonic acids R-SOsH, where R is an
organic molecular structure.
B EKNERAT.BEEHRFOLEY, KOEERLTTL R
T. MRAARYE. EXREZEPRTHO =B EHM(HS0.).
SAM(HC MR (HNOy), & B FF A AL, B BT
G-l

HClp + 2q + Htwy + Cliu)

BRVKSHUREBFOKP)RE, XEKFWTA,

AR AR SianflRERTHERNGBE, fln ERER
F i AR

ok R E RN AR FK (BRRLR Y
HCl(aq) + NaOH(ay) = NaCl(q) + H20

PERLAE BERRLNBMEERY, B AR
LR,

HNO; + NaHCO;s — NaNQO; + COz + H:O
EARE BEESRMEY, YA, FERE.
Mg + H:SO4 = MgSO, + H;
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XERFETERAIMIEIALEY, HWE@iER R R—COOH
MR R—SO:;H, XBM R RX—THILS FHEH,



4 - acidic oxide

acidic oxide oxide of a © non-metal. Acidic oxides are covalent compounds.

Those that dissolve in water, such as sulphur dioxide, give acidic
solutions. '

SOz + H20 < HySOs(a) > Hig) + HSO5(sq)
All acidic oxides react with alkalis to form salts.
CO; + NaOH — NaHCO»

MERILW TR (O non-metal ) WL, BUHEEALBRANLS
Y. RUERLDN _EARBETKE, VRERE.

80; + HO < H2SOs(a) < Hisg + HSO3(ug)
FERERLY SN R
C0O; + NaOH — NaHCO,

acld raln rain with a pH less than 5, thought to be caused principally by
the release into the atmosphere of | sulphur dioxide (S02) and oxides of

~ nitrogen. Sulphur dioxide is formed from the burning of fossil fuels such
as coal that contain high quantities of sulphur, and nitrogen oxides are
contributed from industrial activities and car exhaust fumes.

Acid rain is linked with damage to and death of forests and lake organ-
isms in Scandinavia, Europe, and eastern North America. It also results
in damage to plants and buildings.

MW pH/MFSHW: TERABREBXTPHRE LD _FAR
- (SO)FIEM. “EARERTVHHNMRE, Ak dmm
R T REAYEET L4 RAREEHNRK.
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activity series * §

acld salt compound formed by the partial neutralization of a dibasic or
tribasic O acid. Although a salt, it contains replaceable hydrogen, so it
may undergo the typical reactions of an acid. Examples are sodium hy-
drogen sulphate (NaHSO4) and acid phosphates.

BXE IS8 Vadd)BAPHEHRERNLEY, B
BT, BESHFTRANE, U ETURBRBEH#TSFHLE
BN, SHERE I (NaHSO, ) I B A BRI 2 X HE R MR A £E

actinide any of a senes of 15 radiocactive metallic chemical elements with
atomic numbers 89 (actinium) to 103 (lawrencium).

WRAEK AETHFESI(H)P 103(5) 3t 15 MEFREN TR
MK EMNAR—H R,

activation snergy the energy required to start a chemical reaction. Some
elements and compounds will react together merely by bringing them ‘in-
to contact (spontaneous reaction). For others it is necessary to supply
energy in order to start the reaction, even if there is ultimately a net out-
put of energy. This initial energy is the activation energy.

The D energy of reaction denotes the net change in energy for the re-
action as represented by a chemical equation, and does not include the
activation energy.

B HEEVEI—PERNFFOROEER, RETENLS
VWHEEC(IRE—ERXRSRERN(BRERNY), A—ExRALE
VUFIROERAEEIRN, NFEXS R YRR IR, X
TMUERNHTHRERRBELE.

FCRE 8B ( O energy of reaction) Rk R W AE AP, B IRiE
E—MMEEFRAGE, X REBREEELE,

activity serles salternative name for D reactivity series.

B XN B R A (9 reactivity series),



6 + addition polymerization

addition polymerization 0 polymerization reaction in which a single
monomer gives rise to a single polymer, with no other reaction products.

MARE Rl Rl R A (O polymerization ) X FE, E’cﬁﬂ%“
HRGY, BRERBHRNE™Y.

addition resction reaction in which the atoms of an element or com-
pound react with a double or triple bond in an organic compound by
opening up one of the bonds and becoming attached to it, as when hy-
drogen chloride reacts with ethene to give chloroethane.

CH=-CH; + HCl - CH;CH:Cl

An example is the addition of hydrogen atoms to O unsaturated com-
pounds in vegetable oils to produce margarine.
MBEE —XXEELSCHNETHRE -+SENRELBHHEL

WS B R, AL AR BT, MR TR, ML
HHZBENE S BRTK.

CH,=—CH, + HCl — CH;CH,Cl

EURF L2 B R R 8 RE & % (© unsaturated compounds)
E.mAERABEMARE—T6T.

adheslve substance that sticks two surfaces together. Natural adhesives
include gelatin in its crude industrial form (made from bones, hide frag-
ments and fish offal) and vegetable gums. Synthetic adhesives include
thermoplastc and thermosetting resins, which are often stronger than
the substances they join; mixtures of epoxy resin and hardener that set

by chemical reaction; and elastomeric (stretching) adhesives for flexible
joints. '

NEN ﬁﬁ"f’%ﬁ#ﬁﬁ&“ﬂfﬂ&ﬁo iﬁﬁ%ﬂﬂﬁ&ﬁmrﬁ




affinity 7

A AR (A sk BEEAF AT KR MEDEREKE. &
A STOEAERNARESHE, ENOREN X TEEYHN
S, ARG L IR R IS HUE Xt b2 SR R A R A [ 1E 7R
HIRSH, URATEAEEHBIERESH,

aerated water water that has had air (oxygen) blown through it. Such
water supports aquatic life and prevents the growth of bacteria.

EIXK HKPEEBAZS(ER), IEKEERFKEYRIAK, FHEE
LM EE, |

aerial oxidation reaction in which air is used to oxidize another

substance, as in the contact process for the manufacure of sulphuric
acid, and in the D souring of wine.

<280, + Oy « 280;

MNP EERNED,ELATRLEI MR IAHENETE
Mok AR, LA T W6 R B ( O souring) .

230; + Op < 280

afflnity force of attraction {see O bond) between chemical elements,
which helps 16 keep them in combination in a molecule. A given element
may have a greater affinity for one particular element than for another
{(for example, hydrogen has a great affinity for chlorine, with which it
easily and rapidly combines to form hydrochloric acid, but has little or no
affinity for argon).

HAH ETREEIISI(ILE(0 bond)), BN HWE L L TES
G0 F. BE—TRENTR, 5FH -1 TREHRS N, TRE
HESHBTROFEFSNBER (AW A5€RAEBRKXKOEEN. E
RREEATEREUE, TESETHILEFRATHRSE ),



8 -+ air

ailr see O atmosphere,

L. N KK (D atmosphere),

alr pollution contamination of the atmosphere caused by the discharge,
accidental or deliberate, of a wide range of toxic substances. Often the
amount of the released substance is relatively high in a certain locality, so
the harmful effects are more noticeable. The cost of preventing any dis-
charge of pollutants into the air is prohibitive, so attempts are more usu-
ally made to reduce gradually the amount of discharge and to disperse
this as quickly as possible by using a very tall chimney, or by intermit-
tent release. N

BOER KOUFRRBTERAKHEENEERREREERHEE
MEMGIEN. ERER[HMOX, e RREXNBRN, iU H
EEEALRHE. BILISRYERBZKTHRAREUAN
09, 78 87 b /L HE B0 1) A0 A R G % 98 10 R VT 85 B b 4y CHE K
Y, REWBTEL R BRI R BB R,

alcohol any member of a group of organic chemical compounds character-
ized by the presence of one or more OH ( hydroxyl) groups in the
molecule, and which form O esters with acids. The main uses of alco-
hols are as solvents for gums and resins; in lacquers and vamishess in the
making of dyes; for essential oils in perfumery; and for medical sub-
stances in pharmacy. Alcohol ( ethanol) is produced naturally in the ©
fermentation process and is consumed as part of alcoholic beverages.
Alcohols may be liquids or solids, according to the size and complexity
of the molecule. The five simplest alcohols form a series in which the
number of carbon and hydrogen atoms increases progressively, each one
~ having an extra CHz(methyl) group in the molecule; methanol or wood
spirit ( methyl aleohol, CHsOH); ethanol (ethyl alcchal, CzHsOH);
propanol ( propyl salechol, C;HyOH ); butanol ( butyl alcohol,



aldehyde : 9

CsHyOH); and pentanal {amyl alcohol, CsHi1OH). The lower alcohols
are liquids that mix with water; the higher alcohols, such as pentanol,
are oily liquids not miscible ‘with water, and the highest are waxy
solids ~ for example, hexadecanol (cetyl alcohol, Cis H3s OH) and
melissyl alcohol (Csp Her OH), which occur in sperm-whale oil and
beeswax respectively.

B E0F9F -T2 BE—OHAEEN LB ILSHHEHN
ﬁ.E%QﬁEEEﬁE&( D esters), MM EEBIE: W I RHAR .
BAREPERBH ERSEF S RERN EFRT LR ERE
WMAER EMBL R ENAORN, M(ZB)EXEARE
( © fermentation) i B 4 7™ i, 37 A T POBHE .

REFESFHERERTM BT ERAREE. EARRRM
BMIER A&, EREHNF. R EABETHE RS ¥, & K5
FZEHE -PTRLS CH(EFE). P8 A (CHOH); 2 M
(C.HsOH) ; N #R(CsH/OH) s TB¥(C.HsOH) : #1 /X8 (CsH,,OH) o 1
B, B T K PRM, e, MR, LS KB,
TR MR MR E &, B+ 75 (5 ) B (S8 B9, C,sHssOH) Ml 8%
B (CsoHaOH), E {145 BIFF7E T B L M Fo st o,

alcoholic solution solution produced when a solute is dissolved in ethanol.
NEE Y BEBRREZEPIERNBRRZ IRE,

aldehyde any of a group of organic chemical compounds prepared by oxi-
dation of primary alcohols, so that the OH ( hydroxyl) group loses its
hydrogen to give an oxygen joined by a double bond to a carbon atom
{the aldehyde group, — CHO).
The name is made up from alcohol dehydrogenation, that is, alcohol
from which hydrogen has been removed. Aldehydes are usually liquids
and include methanal, ethanal, benzaldehyde, and citral.

B AAMKLHEN —KAFNALSY. EPH—OHEE)X X



10 - aliphatic compound

£E, EERTFHREFURBEAS & (BE—CHO).,
BN EERE, BB RBR AR, R P a a8
HE. BETYENESH, ENEFEPE, 28 SPBNTmERE.

aliphatic compound any organic compound that is made up of chains of
carbon atoms, rather than rings, asin D cyclic compounds. The chains
may be linear, as in hexane (C¢H;s), or branched, as in 2-propanol
(isopropancl) (CH;)2CHOH.

BKite HBIREFHAMBREILSY, EFRAEHRR
AW (O cydic compounds) T M IFReE, ZEHTHERELAMN, M
IECHR (CeHia) s BURH X 654, 5% P [ (CH3).CHOH],

aikali water-soluble © base. The four main alkalis are sodium hydroxide
(caustic soda, NaOH); potassium hydroxide (caustic potash, KOH);
calcium hydroxide (slaked lime or limewater, Ca{OH);); and aqueous
ammonia (NHa(a ). Their solutions all contain the hydroxide ion OH ",
which éi?es them a characteristic set of properties.
with indicators Alkalis give a specific colour reaction with indicators;
for example, litmus turns blue.

with acids They react with acids to form a salt and water

{ neutralization) .
KOH + HNQO3; — KNO; + H;O
OH + H*'— H,O

with ammonium salts Alkalis displace ammonia gas from ammonium
salts.

NH,Cl + NaOH — N&Cl + NH; + H0

NH:(-) + OH{x) = Nl + H2O



alkali metal - 11

with soluble salts Alkalis precipitate the insoluble hydroxides of most
metals from soluble salts.

FeCl; + 2NaOH — Fe(OH)> + 2NaCl
Fetiy) + 20H{u — Fe(OH)2()

W KEEEB(Obase) WA ETRMME S EILM (FrEa,
NaOH), BE AR (FF¥EH, KOH), KBS (HE K EFEG KK,

Ca(OH);), MIE K (NHsop))o ENHBRARSHFAETMREF OH,
EWFEE —-E0N4E.

AT RAER BNBERANRNERGRYEGC, HOERER
R

Ao B B K ﬁiﬁlﬁfi H R IR AN K (P Y
KOH + HNOs; — KNO,; + HyO-
OH" + H*— H:0
ol R BAELRPEHRBEAA.
NH,Cl + NaOH — NaCl + NHs + H20
NHiy + OHiag = NHs(y + H20

PTEMEAS WATHEETIR YA SRRBEN SR
E)[‘t%o

FeCl, + 2NaOH — Fe(OH): + 2NaCl
Fe%;q) + ZOH(N;) - FE(()H)Z&.(S)

alkall metal any of a group of six metallic elements with similar bonding
properties: lithium, sodium, potassium, rubidium, caesium, and
francium. They form a linked group (group I ) in the O periodic table
of the elements. They are univalent and of very low density (lithium,



12 + alkaline-earth metal

sodium, and potassium float on water); in general they are reactive,
soft, low-melting-point metals. Because of their reactivity they are only

found as compounds in nature, and are used as chemical reactants rather
than as structural metals.

R AAHLBBYERN 6 AT & 9. 8.0, 8885, T
FE ST 83 ( O periodic table of the elements) P B, — A M X ik
(BIK), EMR+1AH, HEEEEE /MR SRERZEK
F) ;BEMATEMNRER SRS FE/M BAENER, HY
ENRRLEEE, ERRPRULABELEE. HH. EOKE
fEtLER Y, TARENEAWRSR .

alkaline-earth metal any of a group of six metallic elements with similar
bonding properties: beryllium, magnesium, calcium, strontium,
barium, and radium. They form a linked group (group II ) in the D pe-
riodic table. They are strongly basic, bivalent, and occur in nature only
as compounds.

WiteR AEHUNBRBERY 6 PORITE. B L E B NA
|, TIIERBZE(D periodic table) PER— T HEWE(B I E).
EIRBMIEN, B+ 2 4 EHRBEP UL WERGE.

alkane® member of the group of D hydrocarbons having the general formu-
la C,H2,+2( common name paraffins ). Lighter alkanes are colourless
gases (for example, methane, ethane, propane, butane); in nature they
are found dissolved in petroleum. Heavier ones are liquids or solids. As
they contain only single D covalent bonds, they are said to be saturated.
Their principle reactions are combustion and bromination.

CH4 + 2, -~ CO; + 2HO

200C
C2Hg + Bry —— C;H;sBr + HBr



alkane ° 13

alkane 1RI%
name molecular formula structural formula
£ % TR W=
|
methane
4 L, H—G—H
H
uses: domestic fuel ( natural gas)
& R ARB(RRR)
1
ethane
745 | C;Hg H—(I;——cl_--[-{
H H
uses ; industrial fuel and chemical feedstock
FA 3 - Tk 4 0 4k St
LT
P '%"g’" CsH H—C—C—C—H
|1
H H H
uses : boitled gas ( camping gas)
Al BN A ORILR)
LT
bfl‘f‘%"’ CiHio H—C—C—C—C—H
I I
HHHH

uses ; bottled gas (lighter fuel, camping gas)
R RERES (RN B S)




