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absolute alcohol Pure alcohol (ethanol).

absolute temperature Symbol: T A tem-
perature defined by the relationship: T =
6 +273.15 where 0 is the Celsius tempera-
ture. The absolute scale of temperature was
a fundamental scale based on Charles’ law
applied to an ideal gas: V = V, (1 + «0)
where V is the volume at temperature 0, V,
the volume at 0, and « the thermal expan-
sivity of the gas. At low pressures (when
real gases show ideal behavior) o has the

value 1/273. 15. Therefore,at =~ 273. 15

the volume of the gas theoretically becomes
zero. In practice, of course, substances

become solids at these temperatures. How-
ever, the extrapolation can be used for a

scale of temperature on which - 273. 15°C
corresponds to 0°(absolute zero). The scale
is also known as the ideal - gas scale ; on it
temperature intervals were called degrees

absolute (A)or degrees Kelvin (°K), and

were equal to the Celsius degree. It can be
shown that the absolute temperature scale
is identical to the thermodynamic tempera-
ture scale (on which the unit is the

kelvin).

absolute zero  The zero value of thermody-

ZTo
0 B

Do

T=0-+273.15,

V=V, (1+ad) Y

0 s Vo 0°C
s °
( Dsa=
1/273.15, B 0=-273.15 ,
0,
—273.15°C 0 °C( )
« ")



absorption

namic temperature;0 kelvin or — 273. 15°C.

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 material. Solids that absorb gases or
liquids often have a porous structure. The
absorption of gases in solids is sometimes

called sorption. Com pare adsorption.

absorption indicator ( adsorption indicator)

An indicator used for titrations that in-
volve a precipitation reaction. The method
depends upon the fact that at the equiva-
lence point there is a change in the nature
of the ions absorbed by the precipitate par-
ticles. Fluorescein—a fluorescent com-
pound—is commonly used. For example,in
the titration of sodium chloride solution
with added silver nitrate, silver chloride is
precipitated. Sodium ions and chloride ions
are absorbed in the precipitate. At the end
point, silver ions and nitrate ions are in
slight excess and silver ions are then ab-
sorbed. If fluorescein is present, negative
fluorescein ions absorb in preference to ni-

trate ions, producing a pink complex.
absorption 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. 2.

The amount of a nuclide (stable or radioac-

0°K —273.15°C,

adsorption

spectrum,



acetal

tive) relative to other nuclides of the same
element in a given sample. The natural a-
bundance is the abundance of a nuclide as it
occurs naturally. For instance, chlorine has
two stable isotopes of masses 35 and 37.
The abundance of **Cl is 75. 5% and that of
7Clis 24. 5%. For some elements the a-
bundance of a particular nuclide depends on

the source.

accelerator A catalyst added to increase
the rate of cross — linking reactions in poly-

mers.

acceptor The atom or group to which a
pair of electrons is donated in a coordinate
bond. Pi - acceptors are compounds or
groups that accept electrons into pi.p or d

orbitals.

accumulator(secondary cell, storage battery)
An electric cell or battery that can be
charged by passing an electric current
through it. The chemical reaction in the cell
is reversible. When the cell begins to run
down, current in the opposite direction will
convert the reaction products back into
their original forms. The most common ex-
ample is the lead — acid accumulator, used

in vehicle batteries.

acetal A type of organic compound
formed by addition of an alcohol to an alde-
hyde. Addition of one alcohol molecule
gives a hemiacetal. Further addition yields

the full acetal. Similar reactions occur with



acetaldehyde

ketones to produce hemiketals and ketals.

acetaldehyde See ethanal.

acetamide See ethanamide.

acetate See ethanoate.

acetic acid See ethanoic acid.

acetone See propanone.

acetonitrile See methyl cyanide.

acetophenone See phenyl methyl ketone.

acetylation See acylation.

acetyl chloride See ethanoyl chloride.

acetylene See ethyne.

acetyl group See ethanoyl group.

acetylide See carbide.

Acheson process See carbon.

achiral Describing a molecule that does

not exhibit optical activity.

acid A substance that gives rise to hydro-
gen ions (or H;O ) when dissolved in wa-
ter. An acid in solution will have a pH be-
low 7. This definition does not take into ac-
count the competitive behavior of acids in
solvents and it refers only to aqueous sys-
tems. The Lowry — Bronsted theory defines
an acid as a substance that exhibits a ten-

dency to release a proton, and a base as a

ethanal,

ethanamide,

ethanoate,

ethanoic acid,

propanone,

methyl cyanide,

phenyl methyl ketone,

acylation,

ethanoyl! chloride,

ethyen,

ethanoy group,

carbide,

carbon,

( Hz0") N pH<7,

H;0O .



acid anhydride

substance that tends to accept a proton.
Thus, when an acid releases a proton, the
ion formed is the conjugate base of the
acid. Strong acids (e. g. HNO;) react com-
pletely with water to give H;O' . i e.
HNO; is stronger than H; O™ and the con-
jugate base NO, is weak. Weak acids (e. g.
CH;COOH and C;H;COOH) are only
partly dissociated because H; O is a stron-
ger acid than the free acids and the ions
CH;COO and C; H; COO are moderately

strong bases. See also Lewis acid.

H;0O
CH3COO
Cs H; COO s
CH3 COOH Cs Hs COOH)

Lewis acid.

Acid anhydride stucture

ER EF A0 454

acid anhydride A type of organic com-
pound of general formula RCOOCOR’,
where R and R’ are alkyl or aryl groups.
They are prepared by reaction of an acyl
halide with the sodium salt of a carboxylic
acid,e. g. :

RCOCI +R'COO Na —

RCOOCOR' 4 NaCl

Like the acyl halides, they are very reactive
acylating agents. Hydrolysis is to carboxyl-
ic acids:

RCOOCOR'+H,0 —

RCOOH +R'COOH

See also acylation.

RCOOCOR’
'R R’

RCOCI+R'COO Na*——
RCOOCOR'+ NaCl

B

RCOOCOR'+H0 —>
RCOOH~+R'COOH

acylation,



acid — base indicator

acid - base indicator An indicator that is
either a weak base or a weak acid and
whose dissociated and undissociated forms
differ markedly in color. The color change
must occur within a narrow pH range. Ex-
amples are methyl orange and phenol-

phthalein.

acid dyes The sodium salts of organic
acids used in the dyeing of silks and wool.
They are so called because they are applied
from a bath acidified with dilute sulfuric or

ethanoic acid.

acid halide Sce acyl halide.

acidic Having a tendency to release a pro-
ton or to accept an electron pair from a do-
nor. In aqueous solutions the pH is a meas-
ure of the acidity, i. e. an acidic solution is
one in which the concentration of H; O ex-
ceeds that in pure water at the same tem-
perature;i. e. the pH is lower than 7. A pH

of 7 is regarded as being neutral.

acidic hydrogen A hydrogen atom in a
molecule that enters into a dissociation e-
quilibrium when the molecule is dissolved
in a solvent., For example, in ethanoic acid
(CH; COOH) the acidic hydrogen is the one
on the carboxyl group,—COOH.

acidic oxide An oxide of a nonmetal that
reacts with water to produce an acid or
with a base to produce a salt and water. For

example, sulfur(VID) oxide (sulfur trioxide)

lide,

.pH

H;0O

pH<7., pH=7

(CH3COOH)

(—COOH)

[QU

[QUD]

(

acyl ha-



acid value 7

reacts with water to form sulfuric (VI) SOs +H2 0 ——>H2 S04
acid ;
SO, +H, O —H, S0,

and with sodium hydroxide to produce so-

SO3 +NaOH ——>Naz SOy + Hz O

amphoteric, basic oxide,

dium sulfate and water:
SO; +NaOH —Na, SO, +H,0

See also amphoteric, basic oxide.

acidimetry  Volumetric analysis or acid -
base titration in which a standard solution ’
of an acid is added to the unknown (base)
solution plus the indicator. Alkalimetry is

the converse,i. e. the base is in the buret.

acidity constant See dissociation constant. dissociation con-

stant,
acid rain  See pollution. 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.
NaHSO; ( )

[Naz H(CO3)2 « 2H207 (
) ( HE)
and Na; H(CO;), » 2H; O (sodium sesqui- KHF; ( ).

carbonate). For monobasic acids such as

HF the acid salts are of the form KHF, ( KF - HF) .
K (F—H—F)

For polybasic acids the formulae are of the

type NaHSO, (sodium hydrogensulfate)

(potassium hydrogen fluoride). Although
the latter were at one time formulated as a ‘
normal salt plus excess acid (i. e. KF «
HEF)it is preferable to treat these as hydro-
gen — bonded systems of the type K (F—

H—F) .

acid value A measure of the free acid . .
present in fats,oils, resins, plasticizers, and ’ lg

solvents, defined as the number of milli-



8 Acrilan

grams 1 of potassium hydroxide required to .
neutralize the free acids in one gram of the

substance.

Acrilan( Trademark) A synthetic fiber ( ) 1=
that consists of a copolymer of 1-cya-
noethene (acrylonitrile, vinyl cyanide) and

ethenyl ethanoate (vinyl acetate).
acrolein  See propenal. propenal ,
acrylic acid  See propenoic acid. propenoic acid,

acrylic resin A synthetic resin made by 2— (
polymerizing an amide or ester derivative of
2 = propenoic acid (acrylic acid). Examples
of acrylic materials are Acrilan (from

propenonitrile) and Plexiglas (polymethyl-
methacrylate). Acrylic resins are also used

in paints.
acrylonitrile  See propenonitrile. propenonitrile,

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

radiation is actinic.
actinides See actinoids. actinoids.

actinium A soft silvery — white radioac- . N

tive metallic element that is the first mem- ’ .
ber of the actinoid series. It occurs in mi-
nute quantities in uranium ores and the
metal can be obtained by reducing the trif-
luoride with lithium. It can be produced by
neutron bombardment of radium and is sAcsm. p. :(1050£50)°C ;
used as a source of alpha particles. The b.p. : (32004300)°Csr. d. : 10. 06

metal glows in the dark. Actinium is reac- (20 :p. n.: 89:



activation energy

tive;it reacts readily with water to produce
hydrogen.

Symbol: Ac; m. p. 1050 + 50°C; b. p.
3200£300°C ;1. d. 10. 06 (20°C);p. n. 89;
most stable isotope **” Ac Chalf - life 21. 77

years).

actinoids (actinides) A group of 15 radio-
active elements whose electronic configura-
tions display filling of the 5f level. As with
the lanthanoids, the first member, actini-
um, has no f-electrons (Ac [RnJ6d'7s%)
but other members also show deviations
from the smooth trend of f electron filling
expected from simple considerations, e. g.
thorium Th CRnJ 6d*7s*, berkelium Bk
(RnJ5f*6d' 7s*. The actinoids are all radio-
active and their chemistry is often extreme-
ly difficult to study. In general, artificial
methods using high — energy bombardment
are used to generate them. See also transu-

ranic elements.
activated charcoal See charcoal.

activated complex The partially bonded
system of atoms in the transition state of a

chemical reaction.

activation energy  Symbol: Ea The mini-
mum energy a particle, molecule, etc. ,must
acquire before it can react;i. e. the energy
required to initiate a reaction regardless of
whether the reaction is exothermic or endo-
thermic. Activation energy is often repre-

sented as an energy barrier that must be o-

227 Ac( 21.77 ).
5
15
o . 1
5f CAc(Rn)6d17s27,
{

. Th CRnJ6d27s2
Bk CRnJ5{86d17s2,

B o

B

transuranic elements,

charcoal,

:Ea,

Arrhenius equation,
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activator

vercome if a reaction is to take place. See

Arrhenius equation.
activator See promoter.
active mass See mass action, law of.

active site 1. a site on the surface of a cat-
alyst at which catalytic activity occurs or at
which the catalyst is particularly effective.
2. The position on the molecule of an en-
zyme that binds to the substrate when the

enzyme acts as a catalyst. See enzyme,

activity 1. Symbol: a Certain thermody-
namic properties of a solvated substance
are dependent on its concentration (e, g. its
tendency to react with other substances). Real
substances show departures from ideal beha-
vior and a corrective concentration

term——the activity——has to be intro-
duced into equations describing real solva-
ted systems. 2. Symbol: A The average
number of atoms disintegrating per unit

time in a radioactive substance.

activity coefficient Symbol: /' A meas-
ure of the degree of deviation from ideality
of a solvated substance, defined as:

a=fc

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).

enzyme,

promoter,

mass action,law of ,



