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A

AAS  See atomic absorption spectroscopy .

absolute temperature Symbol: T A
temperature defined by the relationship:
T=¢+273.15
where 8 is the Celsius temperature. The ab-
solute scale of temperature was a fundamental
scale based on Charles’ law applied to an
ideal gas:
V= Ve(l+ab)

where V is the volume at temperature 0, Vg
the volume at 0,and o the thermal expansivi-
ty of the gas. At low pressures, when real
gases show ideal behavior, « has the value
1/273 .15 . Therefore,at 8 = - 273. 15 the
volume of the gas theoretically becomes zero.
In practice, of course, substances become
solids at these temperatures. Nevertheless,
the extrapolation can be used to create a
scale of temperature on which - 273.15 de-
grees Celsius (°C) corresponds to zero (0°) .
This scale was also known as the ideal-gas
scale ; on it temperature interval units were
called degrees absolute (° A) or degrees
Kelvin (°K), and were equal in size to the
Celsius degree. It can be shown that the ab-
solute temperature scale is identical to the
THERMODYNAMIC TEMPERATURE scale,
on which the temperature interval unit is the

kelvin.

HFBE KB £ 45 T atomic
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absolute zero

absolute zero The zero value of thermody-
namic temperature; 0 Kelvin or - 273.15

degrees Celsius.

absorption A process in which a gas is
taken up by a liquid or solid, or in which a
liquid is taken up by a solid. In absorption,
the substance absorbed goes into the bulk of
the absorbing material . Solids that absorb
gases or liquids often have a porous struc-
ture . The absorption of gases in solids is
sometimes called sorption. Compare adsorp-

tion .

absorption indicator (adsorption indicator)

An indicator used for titrations that involve a
precipitation reaction. The method depends
upon the fact that at the equivalence point
there is a change in the nature of the ions ab-
sorbed by the precipitate particles. Fluores-
¢ein — a fluorescent compound - is commonly
used. For example,in the titration of sodium
thloride solution with added silver nitrate,
gilver chloride is precipitated. Sodium ions
and chloride ions are absorbed in the precipi-
tate. At the end point,silver ions and nitrate
ions are in slight excess and silver ions are
then absorbed . If fluorescein is present,neg-
ative fluorescein ions absorb in preference to

nitrate ions,producing a pink complex.
mbsorption spectrum See spectrum.

abundance 1. The relative amount of a
given element among others; for example ,the
abundance of oxygen in the Earth’s crust is

approximately 50% by mass.
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acceptor

2. The amount of a nuclide (stable or ra-
diocactive) relative to other nuclides of the
same element in a given sample. The natu-
ral abundance is the abundance of a nuclide
as it occurs in nature. For instance,chlorine
has two stable isotopes of masses 35 and 37.
The abundance of °Cl is 75.5% and that of
¥Cl is 24 .5% . For some elements the abun-
dance of a particular nuclide depends on the

spurce .

acac Abbreviation for the bidentate acety-

lacetonato ligand, derived from acetylacetone
(CH;COCH,COCH3) .

EMERSHEN W, XAEE
BRERBEXAETAREN -B &
KOEE. HmEERBERIHY
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N

Acac: the bidentate acetylacetonato ligand formed from a diketone
Acac: A" MEAN_GZRAMERENRK

accelerator A CATALYST added to in-
crease the rate at which a chemical reaction

occurs .

acceptor

of electrons is donated in a coordinate bond .

The atom or group to which a pair

Pi-acceptors are compounds or groups that
accept electrons into pi,p or d orbitals .
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accumulator

accumulator ( secondary cell; storage bat-
tery) An electric cell or battery that can be

charged by passing an electric current
through it. Because the chemical reaction in
the cell is reversible, current passed through
it in the opposite direction to which it sup-
plies current will convert the reaction prod-
ucts back into their original forms. The most
common example is the lead-acid battery
used in automobiles and other vehicles pow-

ered by internal combustion engines .
acetate See ethanoate.
acetic acid See ethanoic acid.
acetyacetonato See acac.
acetylene See ethyne.
Acheson process See carbon

achiral Describing a molecule that does not

exhibit optical activity. See chirality.

acid

and dissociates in solution to give hydrogen

A substance that contains hydrogen

ions:
HA=H"* + A~
More accurately,the hydrogen ion is solvated
(a hydroxonium ion) :
HA + H,0=H;0"* + A~

Strong acids are completely dissociated in
water. Examples are sulfuric acid and tri-
choloroethancic acid. Weak acids are only
partially dissociated . Most organic carboxylic
acids are weak acids. In distinction to an

acid ,a base is a compound that produces hy-

WRB (K HEM, HEE =
Wl L AT LA FE R AR R
BEyRm PO FRARETRN,
ShmARaeMER AR K
W M, BT WA
HMEESE. REXRGATRAT
HERUAMILED OB ERT
AL Lok
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MB £ 222 T ethanoic acido
ZREME @3 A acac,
ZR £ 223 § ethyne,
H{Mix £ 108 K carbon.

EFHEMN HARARAEOS
Fo %8 130 A chirality,
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HA + H,0=H,0* + A~
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acid

droxide ions in water. Bases are either ionic
hydroxides (e.g. NaOH) or compounds that
form hydroxide ions in water. These may be
metal oxides,for example:

Na;0 + H;0—=2Na* +20H"
Ammonia, amines, and other nitrogenous
compounds can also form OH ~ ions in water:

NH,; + H,O0=NH; + OH"~
As with acids, strong bases are completely
dissociated ; weak bases are partially dissoci-
ated .

This idea of acids and bases is known as
the Arrhenius theory (named for the Swedish
physical chemist Svante August Arrhenius
(1859 - 1927) .

In 1923 the Arrhenius idea of acids and
bases was extended by the British chemist
Thomas Martin Lowry (1874 - 1936) and, in-
dependently, by the Danish physical chemist
Johannes Nicolaus Brensted (1879 - 1947) .
In the Lowry — Brensted theory an acid is a
compound that can donate a proton and a
base is a compound that can accept a proton.
Proton donators are called Bransted acids (or
protic acids ) and proton acceptors are called
Brgnsted bases . For example,in the reaction:

CH,COOH + H,0=2CH,C00 " + H,0*
the CH,COOH is the acid, donating a proton
H* 1o the water molecule. The water is the
base because it accepts the proton. In the re-
verse reaction ,the H;0* ion is the acid, do-
nating a proton to the base CH3;C00 ™. If two
species are related by loss or gain of a protan
they are described as conjugate . So,in this
example , CH3COO ™ is the conjugate base of
the acid CH;COOH and CH,COOH is the
conjugate acid of the base CH;CO0 ™ .

EXPRY OF- & F:

NH; + H,0=NH + OH -

1 BT okt ¥ -1 ]
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acid-base indicator

In a reaction of an amine in water, for ex-

ample ;

R;N + H;O=R;NH* + OH"

The amine R3N accepts a proton from water
and is therefore acting as a base. RsNH " is
its conjugate acid. Water donates the proton
to the R3N and,in this case, water is acting
as an acid (Hy0* is its conjugate base).
Note that water can act as both an acid and a
base depending on the circumstances. It can
accept a proton (from CH,COOH) and do-
nate a proton (to R;N). Compounds of this
type are described as amphiprotic .

One important aspect of the Lowry -
Brensted theory is that, because it involves
proton transfers, it does not necessarily have
to involve water. It is possible to deseribe re-
actions in nonaqueous solvents,such as liquid
ammonia,in terms of acid.— base reactions .

A further generalization of the idea of acids
and bases was the Lewis theory put forward,
also in 1923, by the US physical chemist
Gilbert Newton lewis (1875 - 1946). In
this,an acid (a Lewis acid ) is a compound
that can accept a pair of electrons and a base
(a Lewis base) is one that donates a pair of

electrons .

acid-base indicator An indicator that is ei-
ther a weak base or a weak acid and whose
dissociated and undissociated forms differ
markedly in color. The color change must oc-
cur within a narrow pH range. Examples are
METHYL ORANGE and PHENOLPH-
THALEIN .

1923, BEWBAEX
Gilbert Newton Lewis(1875--1946) #&
hTRBNAR, XALH -5
RTRAOBYRL. ERBW AL
LR 2 L Sog R A TN 19
B EREEFrHkawy
L {4221 )8
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acidity constant

acidic

ton or to accept an electron pair from a

Having a tendency to release a pro-

donor. In aqueous solutions the pH is a mea-
sure of the acidity,i.e. an acidic solution is
one in which the concentration of H;0* ex-
ceeds that in pure water at the same tempera-
ture ; i.e. the pH is lower than 7. A pH of 7

is regarded as being neutral.

acidic hydrogem A hydrogen atom in a
molecule that enters into a dissociation equi-
librium when the molecule is dissolved in a
solvent. For example, in ethanocic acid
(CH,COOH) the acidic hydrogen is the one

on the carboxyl group, - COOH.

acidic oxide An oxide of a2 nonmetal that
reacts with water to produce an acid or with a
base to produce a salt and water. For exam-
ple ,sulfur{ VI ) oxide (sulfur trioxide) reacts
with water to form sulfuric acid:

$0; + H,0—~H,S0,
and with sodium hydroxide to produce sodium
sulfate and water:

S0; + NaOH—~N3a,50,4 + H,0

See also amphoteric; basic oxide.

acidic salt See acid salt.

acidimetry A volumetric analysis or acid-
base titration in which a standard solution of
an acid is gradually added to the unknown
(base) solution containing an indicator. In
the converse procedure, alkalimetry ,the stan-
dard solution is of a base and the unknown

solution is acidic .

acidity constant See dissociation constant .
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acid rain

acid rain See pollution.

acid salt(acidic salt) A salt in which there
is only partial replacement of the acidic hy-
drogen of an acid by metal or other cations.
For polybasic acids the formulae for such
salts are of the type NaHSO,(sodium hydro-
gensulfate) and Na;H(CO;),;-2H;0 (sodium
sesquicarbonate) . For monobasic acids such
as HF the acid salts are of the form KHF,
(potassium hydrogen difluoride ). Although
monobasic acid salts were a1 one time formu-
lated as normal salts plus excess acid (i.e.
KF-HF),it is preferable to treat them as hy-
drogen-bonded systems of the type K* (F - H
-F)~.

actinic radiation Radiation that can cause
a chemical reaction; for example, ultraviolet

radiation is actinic. See also photochemistry .
actinides  See actinoids.

actinlum A soft, silvery-white, highly ra-
dioactive metallic element of group 3 (for-
merly IIIB) of the periodic table . It is usual-
ly considered to be the first member of the
ACTINOID series. It occurs in minute quan-
tities in uranium ores as a result of the natu-
ral radioactive decay of **U. The metal can
be obtained by reducing AcF; with lithium or
it can be produced by bombarding radium
with neutrons. It is used as a source of alpha
particles and has also been used to generate
thermoelectric power. The metal glows in the
dark ; it reacts with water to produce hydro-

gen.
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activated complex

Symbol: Ac; m.p. 1050 + 50C; b.p.
3200+ 300C; r.d. 10.06 (20C); p.n.
89; most stable isotope 2’ Ac ( half-life
21.77 years): other isotopes have very short
half-lives .

actinoid contraction The decrease in the
atomic or ionic radius that occurs in the acti-
noids as the atomic number increases from
actinium through nobelium. The increase in
atomic number in the actinoids is associated
with the filling of the inner 5f subshell. It is
LANTHANOID CONTRAC-

similar to the
TION.

actinoids ( actinides )
dioactive elements whose electronic configu-

A group of 15 ra-

rations display filling of the 5f level. As with
the lanthanoids, the first member, actinium,
has no f electrons (Ac[ Rn]6d'7s?) but other
members also show deviations from the
smooth trend of f-electron filling exp:ected
from simple considerations,e.g. thorium Th
[Rn16d7s?, berkelium Bk [Rn]5f%6d'7s?.
The actinoids are all radioactive and their
chemistry is often extremely difficult to
study . The first eight,actinium , therium, pro-
tactinium, uranium, neptunium, plutonium,
americium, and curium occur naturally, al-
though with the exception of thorium and ura-
nium only in trace amounts. The others are
generated by artificial methods using high-en-
ergy bombardment. See also transuranic ele-

ments .
activated charcoal See charcoal.

activated complex See transition state.

PR FRTRPAHAE
SN EEXy Vgl ¢ PN
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MR % HHRMARBEHLR.
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(Rn15(%4!7s2, & T K 6 12 B &t
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activated complex theory

activated complex theory A theory of
chemical reactions in which the rate at which
chemical reactions take place is related to the
rate at which the transition state (activated
complex ) is converted into products . Activat-
ed complex theory is sometimes known as

TRANSITION STATE THEORY. It was put
forward by Henry Eyring in 1935.

R
energy

BURSWER LERNN--
HEe, X—BIEAN, HKFERMN
HEERETHES(ELEAS)
iR, SRR
wHEOKRISEERE., KB
& Henry Eyring T 1935 EH .

AB+C_
S
e
activation energy Symbol: £, The mini- HHE® FS.E, BT .4TFR

mum energy that & particle, molecule, ion,
etc. must acquire before it can react; i.e.
the energy required to initiate a reaction re-
gardless of whether the reaction is exothermic
or endothermic. Activation energy is often
represented as an energy barrier that must be
overcome if a reaction is to take place. See

Arrhenius equation .
activator See promoter.

active mass See mass action, law of.

KTIFEFIEARAFLTHRNE
. PRERNBRBNRTERR%,
BEE -SRI, B
EARUBRERN R L ABBR
L. 88 38 i Arrhenius equa-

tion

EUEN Spaw promoter,

BAMEB #5365 T mass action,

law of ;



addition reaction 11
activity 1. Symbol: a A corrective con- BE 1. 8%:.a SIAFBUS
centration or pressure factor introduced into IR B PR AL R 0 B R T R

equations that describe real solvated systems.
Certain thermodynamic properties of & solvat-
ed substance are dependent on its concentra-
tion (e.g. its tendency to react with other
substances ). Real substances show depar-
tures from ideal behavior and thus require
such correction factors.

2. Symbol: A

atoms disintegrating per unit time in a ra-

The average number of

dioactive substance .

activity coefficient Symbol: / A measure
of the degree of deviation from ideality of a
solvated substance ,defined as:
a=f
where a is the activity and ¢  the concentra-
tion. For an ideal solute f = 1; for real sys-

tems f can be less or greater than unity.

acyclic Describing a compound that is not
cyclic (i.e. a compound that does not con-

tain a ring in its molecules) .

addition reaction

ditional atoms or groups of atoms are intro-

A reaction in which ad-

duced into an unsaturated organic compound,
such as an alkene or ketone. A simple exam-
ple is the addition of bromine across the dou-
ble bond in ethene:
H,C = CH, + Br;—~BrH,CCH,Br

Addition reactions can be induced either by
electrophiles , which are ions or molecules that
are electron deficient and can therefore accept
electrons ,or by nucleophiles ,which are ions or

molecules that can donate electrons.

ENEF(RE: RXMmit, MIKH
BER EENEREREERE
B Sy, BP B OE WK AE BRBE IE B s B
EMEEXEHRFEBEER
¥). RO RO LR D EH®
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2EE A BHEWRER
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