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Academy 247

Accidental errors 83

Accuracy of, atomic weights by Avo-
gadro’s law, heat capacity and isomor-
phism 359, 373, 437 ; Dalton’s atomic
weight values 299; experimental re-
sults in general 76 ; law of fixed ratios
145; law of multiple ratios 165; law
of equivalent ratios 183 ; law of com-
bining volumes 312; law of isomor-
phism 413; law of atomic heat 373 ;
molecular weights from gaseous den-
sities 350; Stas’ and Morley’s complete
syntheses and analyses 101

Accurate atomic weight determination
by periodic law 482, 490

Acetaldehyde, Kolbe’s formula 562 ; non-
existence of isomer of 590; polymerism
558

Acetic acid, numerous different formulae
344 ; Kolbe’s formula 562 ; rational
formulae 507; referred to water type
511; structural formula 519 ; formulae
of possible isomers 566

Aceto-aceticether, keto- and enol-formula
591; separation of tautomericforms592

Acetone, production of from 8-bromopro-
pylene 589

Acetylene, polymerism with benzene
557; structural formula 528

Acid produced in electrolysis of water
10, 18

Acids, class characteristics 21; neutrali-
sation equivalents 175; oxygen theory
of 26

Actinium, a radio-active element 613

Active mass, influence of physical con-
ditions on 120

Additive properties, heat capacity recog-
nised as such 377

Affinity, Bergman’s work 112; Berthol-
let’s work 118; Berthollet’s inability
to measure it 122; classification of

F.

substances in order of 110 ; Geoffroy’s
tables 111; influence of temperature
on 111; mutual, of elementary par-
ticles 329; order under different
conditions 113; residual, electrical
interpretation of 542; Stahl’s work
110; units 519; use of term 109

Affinities, single elective, experimental
determination 113

Air, absorbed in calcination, nature and
specific gravity 51 ; atmospherie, com-
position 53; compressibility 92; de-
phlogisticated 40, 54; eminently pure
54; made the primal element 232;
one of the four elements 236, 254,
248 ; phlogisticated 38; presence re-
quired for combustion 35, 38

Albite, member of isodimorphous series
447

Alchemists, symbolic notation 193

Alcohol, Kolbe’s formula 562; methyl,
ethyl and propyl, Couper’s formulae
517; prognosis of secondary and ter-
tiary 28, 562

Alkali, produced in electrolysis of water
10

Alkyl compounds, melting and boiling
points 487

Allotropy, explained by differences in
atomicity 556; name given by Ber-
zelius 554

Alloys, classed as mixtures 139; in-
stanced in support of variable com-
position 133

Allyl alcohol, formation of 589

Allyl iodide, saponification of 589

Alums, crystalline form 408; general
formula used in atomic weight deter-
minations 408

Aluminium, atomic weight from heat
capacity 376; combining weight 204

Amagat, compressibility of air at high
pressures 95

40
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Ammonia, composition according to
Dalton 297; fixed composition ex-
plained by Berthollet 132; volume
relations in combination with other
gases 303 ; volumetric composition 304

Ammonium, complex nature indicated
by heat capacity of compounds 383

Ammonium bimalate, left-handed and
right-banded 575

Ammonium chloride, a molecular com-
pound 531; Stas’ analyses 148

Ammonium nitrate, polymorphism 441

Ammonium and potassium acid phos-
phate (and sulphate) mixed crystals,
composition and specific volume 435

Ampére, biographical note 318; on rela-
tion between gaseous volume and
number of particles 321

Amyl aleohol, and amyl iodide, active
and inactive derivatives of 583

Amy! chloride, presence of asymmetric
carbon atom in 582

Analyses complete, accuracy attained in
101

Analysis of isomorphous compounds 424

Anatase, crystalline form 402; member
of isotrimorphous series 446

Anaxagoras, assumption of guiding in-
telligence 238 ; biographical note 236 ;
conception of matter 237 ; on conser-
vation of mass 58

Anaximander, cosmogony of 232

Anaximenes, air made the primal element
231

Angles, constancy in crystals 387; Eu-
clidean and normal 411

Anorthic, axes 398; bipyramid 398;
system 397

Antichthon, Pythagorean 234

Antimonious oxide, isodimorphism with
arsenious oxide 447

Antimony, crystalline form 403; iso-
morphism with bismuth 417; com-
pounds, fixed composition 139,141, 153

a-particle, possibly an atom of helium 614

Apatite, crystalline form and isomor-
phism 422

Approximate laws, characteristic of 100

Approximate nature of experimental
results 76

a-rays, penetrating power, mass and
velocity 614

Aragonite, chemical identity with cal-
cite 409, 438; double refraction 442,
445; isomorphism 427; member of
isodimorphous series 447

Arc spectrum 608

Architectonick principle, Boyle's 279

Argentite, isomorphism 365, 427

Argon, atomic weight and place in

Index

periodic system 498, 504; discovery
and isolation 15, 91; specific gravity 16

Aristotelianism, rebellion against by:
Bacon 260 ; Boyle 274 ; Descartes 267 ;
Gassendi 273; Van Helmont 259

Aristotelian philosophy, transmission to
West by Arabs 256

Aristotle, assumption of 4 elements 253 ;
biographical note 250; exposition of
principle of inductive method 252;
his greatness and his errors 252; tenets
concerning the ultimate coustitution
of matter 253

Aristotle on : Anaxagoras 237 ; Atomistic
tenets 241; Eleatic tenets 234; Em-
pedocles 236; Heraclitus 235; Plato’s
philosophy 247; Pythagoreans 233 ;
Thales, Anaximenes and Anaximander
231

Arithmetical mean 84

Armstrong, E., on valency 538

Arsenate of ammonia,crystalline form 414

Arsenates, chemical and crystallographic
relations with phosphates 411

Arsenic, combining weight 213

Arsenic bloom, memberof isodimorphous
series 447

Arsenious oxide, isodimorphism with
antimonious oxide 447

Arzruni, isomorphous series 417

Asterium 618

Asymmetric carbon atom 578

Asymmetric substances, derivatives of
583; resultof combination between 581

Asymmetric system 397

Asymmetryand optical activity, common
cause 576;simultaneous occurrence 582

Asymmetry, molecular 574

Atom, a complex of several different
ions 607; Bacon’s conception of
265 ; chemical evolution of 618; dis-
integrating 617 ; divisibility of, philo-
sophical reasons and experimental
evidence for 604 ; Laurent’s definition
341; name given by Dalton to ultimate
particles of elements and compounds
288; structure 622

Atoms, absolute mass 289, 346, 540,
610 ; action at a distance, Newton’s
views 281; arrangement in molecule
represented by plane structural for-
mulae 518, 561 ; arrangement in space
573, 577; combination between simple
numbers of 289 ; differences in shape,
size and arrangement 242 ; elementary,
number of in one compound atom 230;
elementary, indivisibility incompatible
with inference from law of combining
volumes 317; elementary, relative
weight of,importance of determination
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290 ; existence and properties accord-
ing to Greek philosophy, according to
Dalton 241, 288; influence of shape
and motion on valency of 537; Kekulé
on existence of 624 ; number in unit
volume of substance 610 ; production
from corpuscles 622 ; quantity of elec-
tricity associated with, in electrolysis
of solutions 540; size according to
Kanada 230; substituted for radicles
in study of composition 515

Atom-analogues, meaning of term 476

Atomic combination, distinguished from
molecular 531; Kanada’s conception
230

Atomic constitution of matter, accept-
ance of doctrine, 283 ; Newton’s views
on 282

Atomic heat, bearing of constancy of on
ultimate structure of elements 383;
indirect determination for barium,
chlorine, rubidium 381 ; of cobalt and
nickel 371

Atomic hypothesis, explanation of iso-
merism by 555; explanation of laws of
chemical combination by 299 ; great
antiquity of 227 ; of Greeks, estimate
of 228

Atomic theory Dalton’s, origin of 285;
Henry, Thomson and Dalton himself
on origin of 285; position in 1814
and at present time 330, 624

Atomic volume, a periodic function of
atomic weight, 462, 472; L. Meyer’s
curve showing variation of 463

Atomic weight, accurate determination
by periodic law 482, 490

Atomic weight a periodic function of:
atomic magnetism 484 ; atomic volume
472 ; formulae and nature of hydrides
471 ; formulae and nature of oxides
471 ; occurrence of elements 485, 487 ;
valency 471, 524; volatility of elements
and their oxides 472

Atomic weight, a suitable basis of classi-
fication of elements 469 ; definition
358 ; determinations, Dumas on un-
certainty in 336; relation to and
correction by combining weight 359 ;
substitution for equivalent 454; un-
certainty concerning 358

Atomic weight according to periodic law,
of : beryllium, 476 ; indium 466, 477 ;
iridium 466, 482; osmium 466, 482;
platinum 466, 482 ; rare earths 478;
tellurinm 466, 482

Atomic weight of: barium from heat
capacity of chloride 382; beryllium,
ratio to combining weight 219;
beryllium from melting point of

627

chloride, and from density of chloride
solution 489, 490; carbon 357, 365 ;
chlorine 356, 360 ; gallium by chemical
and by spectroscopic method 425,
491; germanium from spectroscopic
measurements, vapour density, specific
heat 491, 494 ; hydrogen 356, 602 ;
nitrogen according to Dalton 295;
nitrogen by chemical and physical
method 316 ; radium by chemical and
by spectroscopic method 495 ; radium
emanation 615 ; selenium 421, 437;
silver, halving of by Regnault 365 ;
sodium, etc. from heat capacity 374 ;
vanadium by isomorphism 422

Atomic weights, accuracy 359 ; altera-
tions by Dumas, Dulong and Petit,
Regnault 337, 362, 365 ; approximation
tointegers 599 ; correction of values by
periodic law 482 ; Dalton’s values 296

Atomic weights, determination of by :
Avogadro’s law, Dulong and Petit’s
law 354, 373; Berzelius, Thomson
331, 596 ; isomorphism 420 ; periodic
law 475, 477; vapour densities of
elements 337

Atomic weights, guiding principle in
choice of 343, 506 ; relative, of elements,
insufficiency of Dalton’s hypothesis
for determination 290; Berzelius’,
Marignac’s, Stas’, Th. Thomson’s
values 598, 602; tables of by Meyer
and Seubert 191

Atomicity, determination from ratio of
specific heats 498; of elementary
molecules 324, 336; of radicles 510;
restriction of term 519

Atomistic  doctrine, acceptance by
Gassendi 273 ; Bacon’s, Boyle’s, Des-
cartes’ attitude towards 263, 277, 272;
relation to Cartesian 272; short-
comings exposed by Boyle 278 ; used
by Boyle to explain chemical change
284

Atomistic philosophy, exposition by
Lucretius 240; Kanada’s 229

Attraction, order of, meaning attached
to term 112

Averroes, estimate of Aristotle 253, 256

Avogadro, and the molecular hypothesis
317 ; extension and modification of
Dalton’s hypothesis 320; neglect of
his work 322, 331

Avogadro’s hypothesis, acceptance by
Dumas 336; Cannizzaro’s apprecia-
tion 345 ; gaseous laws accounted for
by 322 ; promulgation 318

Avogadro’s law, deduction from kinetic
theory 323 ; determination of mole-
cular and atomic weights by 346, 354

40—2
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Axes, crystallographic 393 ; of symmetry,
definition and classification 390
Axial ratio 394

Bacon, Francis, appreciation of atom-
istic philosophy 263; criticism of
Peripatetics and of Aristotle 253, 260 ;
his method 261; his method com-
pared with Cartesian 267; on con-
servation of mass 58; on crucial
experiments 18; views on ultimate
constitution of matter 264

Balance, incorrect or not sensitive 80

B-allyl alcohol, non-production of 589

Barium, atomic weight from heat capa-
city of chloride 382 ; combining weight
205; indirect determination of atomic
heat 381

Barium chloride, heat capacity 382

Barium sulphate, decomposition by
potash 116, 119; influence of insolu-
bility on formation 121; iron carried
down with in precipitation 77

Barytes, crystal 400, 414

Basal plane, crystallographic definition
395

Bases, influence of temperature and
solubility on exchange of 121 ; neutra-
lisation equivalents of 175

Basicity, restriction of term 519

Basic salts, instanced in support of
variable composition 134

Baubigny, combining weight of alu-
minium 204

Bayen, explanation of weight increase
on calcination 43 ; reduction of mer-
cury calx 41

B-bromopropylene, saponification of 589

Becher, J. J., biographical note 32;
calcination and combustion 32; earthy
residue left on evaporation of distilled
water 6; exposition and extension of
his views by Stahl 33

Becquerel, discovery of uranium radia-
tion 27

Benzene, Kekulé's formula 568; poly-
merism with acetylene 557

Benzoyl, a compound radicle 509

Bergman, T., affinity results disputed by
Berthollet 118; biographical note 112;
dissertation on Elective Attractions
112; maintenance of neutrality in
precipitation of one metal by another
171; symbolic notation 115, 193;
tables of affinity 114; views on affinity
112

Bernouilli, kinetic hypothesis 97

Berthelot, D., calculation of limiting
densities 315

Berthollet, Amédée, determination of

Index

volumetric composition of ammonia
304

Berthollet, C. L., assertion of variable
composition 127; biographical note
117 ; experimental evidence for vari-
able composition 129; explanation of
exceptions to variable composition
130; instances of variable composi-
tion, and the refutation of these 133,
139 ; work on affinity 118

Beryl, crystal of 405

Beryllium, atomic heat 369; atomic
weight by periodic law 476; atomic
weight from melting point of chloride
and from density of chloride solution
489 ; valency from isodimorphism
with zinc and from vapour density of
chloride 452

Beryllium oxide (beryllia), formula by
periodic law 476 ; influence of formula
on atomic weight of beryllium 219

Berzelius, J. J., accuracy of analytical
work 144 ; atomic weight determina-
tions 331, 421, 506 ; attitude towards
law of combining volumes 334 ; bio-
graphical note 162 ; chemical relations
between phosphates and arsenates
409 ; choice of standard for combining
weights 190 ; constitution of salts
172; criticism of Th. Thomson’s
atomic weight determinations 597 ;
denial of divisibility of elementary
particles in chemical change 334;
dualistic system 335; estimate of:
Richter’s work 177, Dalton’s atomic
hypothesis 300, 163; formulation of
vanadium compounds 422; investiga-
tion of racemic acid 549 ; modifica-
tions of tin oxide, phosphoric acid,
and silicon 550 ; necessity for accurate
determination of combining ratios 187;
rules of chemical synthesis 332;
selection of formulae 332 ; substances
same in composition but ditferent in
properties 546; symbolic notation
194; work on: equivalent or per-
manent ratios 179, multiple ratios
162

Biarsenate and biphosphate of potash
(and soda), crystalline form 411

Biaxial birefringence 442

Bimalate of ammonium,
and right-handed 575

Biographical note on: Ampére 318;
Anaxagoras 236 ; Aristotle 250; Avo-
gadro 318; Bergman 112; Berthollet
117; Berzelius 162; Black 59; Boyle
274 ; Cannizzaro 344; Cavendish 59 ;
Dalton 154 ; Democritus 239 ; Des-
cartes 266; Dumas 335; Epicurus

left-handed
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239; Faraday 546; Frankland 513;
Gassendi 273 ; Gay-Lussac 302 ; Ger-
hardt 340; Humboldt 802; Kekulé
515; Kolbe 561; Laurent 194; La-
voisier 46 ; Liebig 509; Mitscherlich
409 ; Newton 280 ; Pasteur 574 ; Plato
246 ; Priestley 39; Proust 135; Prout
594; Regnault 93; Richter 173;
Scheele 38; Stahl 33 ; Stas 64 ; Thom-
son, Th.157; Van’t Hoff 576 ; William-
son 511; Wislicenus 572; Wohler
509 ; Wollaston 159; Wurtz 511

Bipyramid, hexagonal 389, 404 ; oblique
399 ; rhombic 400; tetragonal 401

Bismuth, combining weight 214; com-
position of oxide 140, 214 ; crystalline
form 403; isomorphism with anti-
mony 417

Bismuthite, isomorphism with stibnite
417

Black, J., biographical note 59; re-
searches on magnesia alba 59

Blende, crystal of, showing three forms
389

Boiling points of halides and alkyl
compounds 487

Boisbaudran, Lecoq de, atomic weight
of : gallium 425; gallium and ger-
manium by spectroscopic method 491

Boracite 397

Boron, atomic heat 365

Boyle, R., absorption of ponderable fire
matter in combustion 37 ; biographical
note 274 ; chemical change explained
in terms of corpuscular doctrine 284 ;
conception of architectonick principle
279; on conservation of mass 60;
definition of element 276 ; denuncia-
tion of Aristotelian and Paracelsian
doctrines 274 ; earthy residue left on
evaporation of distilled water 6;
limitations of atomistic doctrine 278 ;
views on ultimate constitution of
matter 276

Boyle’s law, 92 ; classed as approximate
100 ; deduced from kinetic hypothesis
97; deviations from 92; deviations
fromexplained by kinetic hypothesis 98

B-rays, penetrating power, mass and
velocity 614

Brauner, tellurium considered a mixture
505

Brauns, classification of differences be-
tween polymorphs 441

Brodie on mutual affinity of elementary
particles 329 )

Brookite, member of isotrimorphous
series 446

Butlerow, discovery of alcohol predicted
by Kolbe 564

629

Butyl alcohol, presence of asymmetric
carbon atom in 582

Butylene, Faraday’s discovery 547

Butyric acid, polymerism with acetalde-
hyde 558

Cacodyl, cacodylic oxide and acid 514

Cailletet, compressibility of air at high
pressures 95

Calcination, in closed vessels 53; of tin
46, 62; Principle combining with
Metals in 50 ; specific gravity of air
absorbed in 49; weight increase of
metals on 46

Calcite, crystalline form 403, 414, 393,
413; chemical identity with aragonite
409, 438; double refraction 442, 445;
member of isodimorphous series 447

Calcium, atomic weight from heat
capacity 375; combining weight 203

Calcium carbonate, calcite and aragonite,
differences between 441

Calculated molecular weight 351

Calculation of : melting points of halides
489; specific volume of one component
of mixed crystal 449

Calorie, definition 361

Calorimeter compensating, principle of
370

Calx, derivation of name 32; mercury,
change to metal 36, 41

Cannizzaro, S., biographical note 344;
molecular and atomic weight determi-
nation by Avogadro’s hypothesis 345 ;
atomic weight of copper from heat
capacity 374; molecular heat and
molecular complexity 382; Sketch of
a Course of Theoretical Chemistry
345

Carbon, asymmetric, character of iso-
merism due to 580; atomic weight
357, 365; combining weight 202;
diamond and graphite, differences
between 441 ; divalent and trivalent
529 ; quantities contained in molecular
weight of compounds 357; reducing
action 34; relation to positive and
negative elements the same 542;
specific heat 365; tetravalency of
recognised by Couper and Kekulé 516

Carbon atom, asymmetric 578; asym-
metric, presence of in optically active
substances 582; tetrahedral arrange-
ment of groups combined with 578

Carbon atoms, combination with each
other 516; complex group, valency of
516; multiple linking of 528

Carbonates, of potash, properties and
relative composition 159; rhombo-
hedral 413
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Carbonic acid, combination with am-
monia 303; composition by weight
and by volume 157, 168, 304, 313;
compressibility 95 ; relation to alcohol
562

Carbonic oxide, composition 157, 167;
divalency of carbon in 530

Carburetted hydrogen heavy and light,
composition 155

Carius, introduction of term physical
isomerism 571

Carnelley, boiling points and melting
points of compounds 487 ; extension
of scope of periodic law 484 ; formula
for periodic law function 501 ; atomic
weight of beryllium from melting point
of chloride 489; on importance of
periodic law 483

Cartesian doctrine of matter, Boyle’s
attitude towards 277; relation of to
atomistic 272

Cartesian method
Baconian 267

Cassiterite, crystalline form 402 ; member
of isotrimorphous series 446

Cathode rays, mass of constituent
particles 541, 612; nature 541

Cavendish, Henry, biographical note
59; quantitative work 59 ; composition
of oxides of nitrogen 295 ; introduction
of the term equivalent 171 ; volumetric
composition of water 301

Celestine, crystallographic constant 414

Centro-symmetry, definition 390

Cerussite, isomorphism of 427; member
of isodimorphous series 447

Chalcolite, radio-activity 27

Chalybite, crystallographic constant 414

Chemical combination, laws of, ex-
plained by atomic hypothesis 299

compared with

Chemistry, scope and division into
descriptive and theoretical 2
Chloanthite, isomorphism of 427;

member of isodimorphous series 446
Chlorine, atomic heat, indirect determi-
nation 381; atomic weight 356, 360;
combining weight 205; elementary
nature 26 ; isomorphism with manga-
nese 418; quantities contained in
molecular weight of its compounds
356
Chromium, formula of basic oxide from
isomorphism of acid with SOz 422;
found in different isomorphous series
418; isomorphism with sulphur 418
Classification, 20; crystallographic 395
Classification of elements, by: atomic
heat value 367, isomorphism 417,
periodic law 475, valency 524 ; prin-
ciple followed in 455, 468

Index

Classification of polymers 558

Clifford, W. K., estimate of Greek atomic
hypothesis 228 ; on theoretical deduc-
tion of Avogadro’s law 324

Cinchonicine tartrates 581

Cineres 32

Clarke, F. W., on calculation of atomic
(combining) weights 217

Classen, composition of bismuth oxide
214

Classes crystallographie, thirty-two 395

Cobalt, atomic heat 371

Colour of mixed crystals, relation to
composition 436

Combination, atomistic as conceived by
Kanada 230; between simple num-
bers of atoms 289 ; cause of according
to Bergman 112

Combinations, number of between same
constituents 136; in crystals 389

Combining volumes of gases, Gay-
Lussac’s investigation concerning 303;
law of, see Law of combining volumes

Combining weight of : aluminium 204 ;
arsenic 213; barium 205; bismuth
214 ; calcium 203 ; carbon202; chlorine
205 ; chlorine by physical method 316 ;
hydrogen 202; hydrogen by physical
method 316; iodine 209; lead 203;
lithium 218; mercury 202; nitrogen
316; nitrogen by physical method
316; nitrogen, differences between
values by chemical and physical
method 313, 316; nickel 203; potas-
sium 205; silver 206, 211

Combining weight, Clarke on calcula-
tion of (atomic) 217 ; conception and
definition 187, 201; correction of
atomic weight by 859; reference to
standard 188; relation to atomic and
to equivalent weight 200, 219

Combining weights, determination 201;
numerical relation between different
values for same element 193; table
of 220 ; see also Proportional numbers

Combustion, air required for 35, 38;
attended by weight increase 35, 50;
favoured by oxygen 35; in closed
vessels 53 ; Lavoisier’s theory 46 ; phlo-
gistic hypothesis contrasted with
Lavoisier’s 54; phlogistic theory 31

Compensation, external and internal
584

Complexity of elementary molecules,
erroneously assumed to be always
same 337; explanation of certain
chemical reactions by 327; proof of
324

Composition analogous, a test of iso-
morphism 427
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Composition fixed, denial of by Ber-
thollet 127; Marignac’s doubt con-
cerning 145, 603; Proust’s proof of
135; Stas’ investigation of 146

Composition of : mixed crystals, relation
to physical properties 431; salts,
calculated from tables of neutrali-
sation equivalents 177; stable com-
pounds, influence of temperature and
pressure on 146

Composition variable, asserted by Ber-
thollet 127 ; Berthollet’s experimental
evidence for 129 ; deduced from mass
action 127; Proust’s refutation of
supposed cases 139

Composition volumetric, see Volumetric
composition

Compounds, differentiated from mix-
tures 139; formulae of, guiding
principle in choice of 196, 506 ; heat
capacity of 376

Compound radicles, Gerhardt on nature
of 509; Liebig’s definition 509

Compressibility gaseous, Regnault’s
measurements- and empirical formula
93, 97; Van der Waals’ formula
99

Compressibility of air, at high pressures
95; Dulong and Arago’s measure-
ments 92

Conduction of : electricity through gases,
cause 611; heat in quartz, shown by
experiment 386

Conine, presence of asymmetric carbon
atom in 582

Conservation of mass, 58; an axiom 63;
an exact law 104; asserted by philo-
sophers and experimenters 58, 60,
264 ; basis of chemical equations 63;
course of establishment 63; deductive
verification 63; Heydweiler’s experi-
ments 104; Landolt’s experiments
102; Lavoisier’s experiments 61, 101;
proof by complete syntheses and ana-
lyses 65

Constant errors and their detection 83,
218

Constants, crystallographic 395

Constitution, of salts according to
Lavoisier and Berzelius 172; ulti-
mate of matter 593, 226

Copper, atomic weight fromheatcapacity
374; carbonate, composition of native
and artificial 135; hydrate, identified
as a compound 143; isomorphism
with silver 865; oxides, composition
134, 153, 164, 180 ; sulphate, crystal-
lising in form of ferrous sulphate 409;
sulphate, crystal 398; sulphate and
sulphide, composition 180

631

Cordierite, colour according to direction
386

Corpuscles, aggregation into atoms 622 ;
mass 541, 613; name given by J. J.
Thomson 541; the common con-
stituents of all atoms 613

Corpuscular theory of matter, Boyle’s
277

Cosmogony of Anaxagoras, Anaximander,
Empedocles, Heraclitus 238, 232, 236,
235

Couper, composition studied in terms of
atoms instead of radicles 515; on
tetravalency of carbon atom 517

Crookes, (Sir) W., fractionation of yttria
605 ; genesis of the elements 619

Crucial experiments 18, 268

Cryptic isodimorphism 447

Crystal, constancy and measurement
of angles of 387, 426 ; definition 387;
face and zone 387

Crystals, distorted and ideal 388 ; mixed,
see Isomorphous mixtures

Crystalline, forms, variety of in different
specimens of same substance 393;
substances, properties classified into
general and directional 386

Crystallographicangles of mixed crystals,
relation to composition 432

Crystallographic axes, nature 393; of
seven systems 396, 398

Crystallographie classification into seven
systems 395

Crystallographic constants, 395; varia-
tion in isomorphous series 413, 426

Cube, 390, 408; Plato’s earth 248, 251

Cubic system, 405; -crystallographic
axes 405 ; seven simple forms 406

Curie (Madame),atomic weight of radium
496 ; discovery of radium 27; radio-
activity recognised as atomic property
616

Cyanic acid, composition same as ful-
minic acid 546; relation to cyanuric
acid and cyamelide 552

Cyanogen, complex nature indicated by
heat capacity of its compounds 383

Daleminzite 365

Dalton, J., atomic hypothesis : extension
and modification by Avogadro 320,
main points of 288; atomic theory,
origin, precedence of theoretical
speculations 153, 285 ; atomic weights,
table of, and accuracy of 296; bio-
graphical note 154 ; choice of standard
for atomic weight values 190; denial
of unity of matter 594 ; discovery of
a modification of olefiant gas 548;
discovery of law of multiple ratios
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154, 163; on conservation of mass
58 ; rejection of Gay-Lussac’s law of
combining volumes 310; relation
between composition of: heavy and
light carburetted hydrogen, two oxides
of carbon, nitrous oxide and nitrous
gas 155; rules of chemical synthesis
290 ; simplicity of formulae used by
299; symbolic notation 193, 291;
volumetric composition of water 301

Davy, (Sir) H., composition of oxides of
nitrogen 157, 295; products of electro-
lysis of water 10 ; volumetric compo-
sition of water 301

Dean, combining weight of nitrogen 313

Deduction, 1; place assigned to in
Cartesian and Baconian method 267

Definite ratios, a name for Richter’s
law 182

Demoeritus, atomistic doctrine, estimate
of 264, 228; biographical note 239

Densities gaseous, Gay-Lussac’s table
307; relative molecular weights de-
termined from 318

Densities, limiting calculated by Ber-
thelot and Rayleigh 315; of gaseous
elements erroneously made propor-
tional to atomic weights 337

Density, differences in explained by
existence of void 246, 281; of nitro-
gen, Rayleigh’s determination 89; of
oxygen, Morley’s determination 87

Dephlogisticated air 40, 54

De Rerum Natura, quotations from 235

Descartes, René, biographical note 266 ;
explanation of motion 270; method
267 ; on Aristotelianism 267; views
on ultimate constitution of matter 269

Descriptive chemistry 2

Detection of : constant errors 86 ; errors
due to chemically faulty method 78

Diad axis 391

Dialogite, crystallographic constant 414

Diamagnetic elements 484

Diamond, atomic heat 368

Dibromosuccinic acid, inactivity and
indivisibility 585

Didymium, separation into two con-
stituents 479

Diffusion, gaseous 22

Dimethyl diethyl ammonium iodide,
proof of pentavalence of nitrogen
supplied by 533

Directional properties 385

Disintegrating atom, meaningof term 617

Dissociation hypothesis, Lockyer’s 608

Divigibility, finite of matter, assumed by :
atomistic philosophers 242, Dalton
288, Plato 249; infinite of matter,
asserted by: anti-atomistic school

Index

246, Aristotle
Descartes 269
Divisibility of : atoms 604 ; elementary
particles in chemical change, denied
by Berzelius 334 ; elementary molecules
in chemical change 319, 321

Division of : acids and bases in a solu-
tion, measurement 123, 125; sulpho-
cyanic acid between iron oxide and
potash 125; sulphuric acid between
potash and soda 119

Dodecahedron, Plato’s symbol of the
universe 251 ; rhombic 407

Doebereiner, triads of 456

Dolomite, crystallographic constant 414

Domes, crystallographic definition of 395

Double refraction 442

Double salt of potassium nitrate and
silver nitrate 450

Double salts and mixed crystals,
difference between 448

Dualistic system of Berzelius 335

Dulong and Arago, compressibility of
air 92

Dulong and Petit, alteration of atomic
weights 862; discovery of law of
atomic heat 361; heat capacity of
compounds 376 ; law of atomic heat :
application 373, only a rough em-
pirical rule 373

Dufet, relation between composition of
mixed crystals and: geometrical
properties 432, optical properties 433

Dumas, J. B., atomic weight getermina.-
tions from vapour densities of elements
themselves 337; biographical note
335 ; combining weight of arsenic 213
gravimetric composition of water 190;
on uncertainty in atomic weight
determinations 336; supporter of
Avogadro’s hypothesis 336, Prout’s
hypothesis 600 ; triads of 456

Dumas and Stas, synthesis of carbonic
acid from carbon 167

254, Bacon 265,

Earth, one of the four elements 254,
236, 248; production from water,
cause of traced by Lavoisier 7, 62

Effects and causes, relation between 5

Eka-aluminium, eka-boron, eka-silicon,
prediction of 479

Ekman and Pettersson, atomic weight
of selenium 438

Eleatic conception of matter 234

Elective attraction, see Affinity

Elective attractions, Bergman’s Disser-
tation on 112; Goethe on 108

Electric charge carried by ions in:
electrolysis of solution 610, con-
duction through gases 611
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Electrical test for radio-activity, sensi-
tiveness 616

Electricity, division of into elementary
portions 539; quantity associated
with atom in electrolysis 540 ; units
of quantity 610

Electrochemical behaviour of elements
a function of atomic weight 465

Elgctrochemical equivalent of hydrogen

10

Electrolysis, Faraday’s law of 538; of
water, production of acid and alkali
in 10

Electrolytic gas, excess of hydrogen in 78

Electron, used in explanation of valency
540 ; name used by Johnstone Stoney
541; relation to ion 540

Element, Boyle’s definition of 276 ; dis-
tinguished from simple substance 468

Element primal, assumed to be: air
232; fire 235; water 232

Elementary molecules, evidence for com-
plexity 324 ; difficulty in determining
complexity 336

Elementary particles, divisibility in
chemical change denied by Berzelius
334 ; mutual affinity 329

Elements, all compounded of : hydrogen
595 ; same primal matter 608

Elements, classification of, principle
followed in 455

Elements classified according to: atomic
heat 367 ; isomorphism 417 ; periodic
law 475 ; valency, Kekulé, Frankland
512, 513, 524

Elements, their form represented by the
regular solids 248, 251

Elements four, of: Aristotle 253;
Empedocles 236 ; Plato 247

Elements five, of Kanada 229

Elements genesis of, 593 ; experimental
evidence for 618 ; in light of periodie
gystem 619 ; philosophical speculation
concerning 619

Elements, nature a function of their
atomic weights 459 ; occurrence of
and place in odd or even series, 485
487; prediction by Mendeleeff 479;
probable limit to number 481; pro-
gress in number present in cooling
stars 618 ; properties a periodic
function of their atomic weights 461;
saturation capacity 515; transmuta-
tion of, according to : Aristotle 254,
Plato 249 ; typical, Mendeleeff’s 473;
ultimate structure of in light of:
electron theory 623, heat capacity 383

Elements of symmetry 390

Emanation from radium,
nature, atomic weight, etc.,

material
615 ;

633

decay in activity of, and production
of other kinds of matter from 615 ;
production of helium from 616;
volume of 615

Empedocles, existence of four corporeal
elements and the principles of love
and strife 236

Enantiomorphism 580

Enantiotropy 444

Enol-form 589

Epicurus, biographical note 239 ; de-
clination from rectilinear motion of
atoms 244

Equations chemical,
Lavoisier 63

Equivalency of acids, independent of
base neutralised 171; Lavoisier’s
query concerning 172

Equivalent, first use and meaning of
term, definition 171, 341

Equivalent ratios, law of, see Law of
equivalent ratios

Equivalents, of elements: Gmelin’s 340,
Wollaston’s 339 ; various of manga-
nese 199

Equivalent weight and combining
weight, connection and differences
between 197, 200; definition 201

Erdmann and Marchand, combining
weight of calcium 203

Error probable, 213; formula for 215

Error, of an observation 84; residual 84 ;
in gaseous density determinations by
Regnault’s method 82

Errors, constant and accidental 83;
experimental, classified according to
cause and effect 77, 83; personal 82

Errors dueto various causes,examples 77

Ethereal element, Kanada's 229

Ethyl, a monatomic radicle 510

Ethyl formate, isomerism with methyl
acetate 554

Ethyl iodide, saponification of 589

Ethylene, composition 155 ; structural
formula 528 ; see also Olefiant gas

Ethylidene lactic acid, presence of asym-
metric carbon atom in 582

Even series 472

Evoluation, inorganic 618; of atoms
from corpuscles 622

Exact laws, characteristics of 83, 106 ;
conservation of mass ; fixed, multiple
and equivalent ratios classed as such
104, 151, 169, 186

Exchange of bases, influence of tempera-
ture and solubility on 121

Expansion, void required for 245

Experiment, 3; crucial 18

Experimental errors, classified according
to cause and effect 77, 83

first used by
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Externally compensated substances, Formulae of compounds, Berzelius’s

division of 584
Face of crystal, definition 387 ; symbol
395

Faces similar, of crystals 388

Facts, establishment of their correctness
4; study of by observation and ex-
periment 3; their causes traced 5

Faraday, M., atomic structure of matter
624 ; biographical note 546 ; discovery
of a modification of olefiant gas 547 ;
influence of magnetic force on light
605; law of electrolysis 538

Fatty earth 32

Fermentation lactic acid 572

Ferrous sulphate, isodimorphism with
magnesium sulphate 448

Fingerpost, instances of 18

Finite divisibility of matter, see Divisi-
bility finite

Fire, made the primal element 235;
one of the four elements 254, 236, 248

Fire air 54

Fire matter, cause of burning 32;
passage through pores of glass 7;
supposed ponderable 37

Fischer, reduction of number of Richter’s
tables of neutralisation equivalents
176

Fixed air, composition recognised by
Lavoisier 51

Fixed ratios law of, see Law of fixed
ratios

Fixity of composition of: ammonia,
Berthollet’s explanation 132; am-
monium chloride 148 ; antimony sul-
phide and other antimony compounds
139; copper carbonate 135; oxides of
lead, bismuth, iron and mercury 139 ;
minerals of different origin 137;
neutral salts, Berthollet’s explanation
131; silver chloride 146

Fixity of composition, see also Compo-
sition fixed

Flame spectrum 608

Fluoboric gas, combination with am-
monia 303

Fluoride of phosphorus, molecular
weight 351; pentavalency of phos-
phorus in 532

Fluorspar, crystalline form 408

Form crystallographic, definition 895;
symbol 395

Forms crystallographie, classification 395

Formula, calculation for isomorphous
mixtures 428; empirical, for gaseous
compressibility 97 ; for periodic law
function according to: Mills 501,
Carnelley 501, Johnstone Stoney 502

criteria for selection 332 ; congress to
promote agreement in 344; Laurent’s
principle in choice of 196

Formulae rational, and isomerism 561;
more than one for same substance
508; nature of 507; of acetic acid
507 ; limit to possible number 518

Formulae structural, and isomerism 565 ;
correctness tested by number of iso-
meric derivatives 568 ; nature 518;
theoretical number 518 ; of: ethylene
and acetylene 528, phosphorus oxy-
chloride 523,534, nitrous oxide, potass.
chloride and oxide 523

Formulae assigned by Dalton, simplicity
of 299

Four elements doctrine, Bacon’s refu-
tation 264; Van Helmont’s rebellion
against 259 ; Boyle’s attack on
275

Frankland, E., biographical note 513;
classification of elements according to
combining power 513

Frankland, P., application of hypothesis
of electrical nature of valency 543

French, John, illustration of pelican 8

Friedel, discovery of alcohol predicted
by Kolbe 563

Fulminic acid, composition same as
that of cyanic acid 546; presence of
divalent carbon in 529

y-rays 614

Galena, crystalline form 408; isomor-
phism 427

Galileo, experiment with balls and in-
clined plane 4

Gallium, atomic weight: from ammonia
alum 425, from spectrum 491; Men-
deleeff’s eka-aluminium 479

Gaps, left in: Meyer’s periodic law
table 461 ; Mendeleeff’s table 479

Garnet, crystalline form 408

Gaseous compressibility, Regnault’s
measurements 93 ; Regnault’s em-
pirical formula 97; Van der Waals’
formula 99

Gaseous density, accuracy of molecular
weight deduced from 350 ; error in Reg-
nault’s method of determination 82

Gaseous laws, accounted for by Avo-
gadro’s hypothesis 322

Gases, cause of conduction of electricity
through 611; combining volumes of
303 ; diffusion 22; monatomic 498

Gassendi, Pierre, biographical note 273 ;
opposition to Aristotelian and accept-
ance of Epicurean natural philosophy;
use of experimental method 273
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Gaudin, different complexity of ele- Graphite, atomic heat 368

mentary molecules 339

Gay-Lussac, J. F., biographical note
302; law of combining volumes 305 ;
on combining volumes of gases 303 ;
tables of densities and composition of
gaseous compounds of gaseous con-
stituents 306

Gay-Lussac, Humboldt and, on volu-
metric composition of water 302

Geber, two principles of 257

Generalisation 20, 24

General mean, 85,213; formula for 215;
of combining weight of lithium, data
and result 218 ; of ratio BaCl, : 2Ag
216

General properties of crystalline sub-
stances 386

Generation and Corruption, Aristotle’s
253

Genesis of the elements, 593; philo-
sophical speculation and experimental
evidence 618; in light of periodic
system 619

Geoffroy, tables of affinity 111

Geometrical isomerism 572

Gerhardt, biographical note 340; mole-
cular formula of water, ete. 326, 342 ;
on compound radicles and their atomi-
city (valency) 509; on limitation of
chemical formulae 518; on rational
formulae 507; return to Berzelius’
atomic weight values 341; use of
notation condemned by himself 344

Gerhardt and Laurent, share in estab-
lishment of molecular theory 340;
justification of their notation 343

Germanium, atomic weight 492 ; Men-
deleeff’s eka-silicon, properties found
and predicted 479

German Chemical Society, report in
favour of oxygen as combining weight
standard 192

Glasses, instanced in support of variable
composition 133 ; classed as mixtures
139

Glucina, see Beryllia

Glucose, presence of asymmetric carbon
atom in 582

Glyceric acid, presence of asymmetric
carbon atom in 582

Glycols, Wurtz’s discovery 511

Gmelin, equivalents of 340

Goethe, on elective attractions 108

Gold, composed of light and earth 230

Gomperz, estimate of Greek atomic
hypothesis 228

Goniometer reflecting 426

Graham, Th., law of gaseous diffusion
22; work on phosphoric acids 552

Greek natural philosophy, estimate of
by Whewell and Lange 255

Groth, name morphotropy introduced
by 452 ; prediction of anorthic form
of KAISizO4 447; composition and
geometrical form of mixed ecrystals
432

Group eight, special character 473

Group specially made in periodic system
for inert gases 497

Groups in periodic law table 469

Guldberg and Waage, law of mass
action 126

Guye and Bogdan, combining weight of
nitrogen 316

Gypsum, crystal 399; double refraction
442

Habit of isomorphous crystals, influence
of atomic weight of substituting ele-
ment on 416

Halides, melting and boiling points 487

Harden, combining weight of mercury
202

Harden, Roscoe and, The Origin of
Dalton’s Atomic Theory 153, 285

Harmonies in Pythagorean scheme 233

Haiiy, relation between composition and
crystalline form 409, 438

Heat capacity, additive nature 377 ;
influence of temperature and physical
conditions on 365. See also Specific
heat

Heat, conduction of in quartz 386;
effects on matter 31; imponderable
nature recognised 61

Heavy carburetted hydrogen, compo-
sition 155

Heliun, place in periodic system 497 ;
possible identity with «-ray particle
614 ; presence in hottest stars 618;
production from : radium 108, radium
emanation 616

Helmholtz on : ratios of small whole
numbers 152 ; valency in its relation
to electric charge 538

Hemihedrism, crystallographic meaning
396 ; relation to optical rotation 575

Henry, on origin of Dalton’s atomic
theory 286

Heraclitus, conception of matter 235

Herschel, on active and passive ob-
servation 3

Hexad axis 391

Hexagonal, bipyramid 389, 404; system
403

Hexahedron 408

Hexakis-octahedron 407

Heydweiler, conservation of mass 104
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Hinrichsen, monograph on valency 519

Hofmann, lecture experiments on law
of combining volumes 312

Holmes, O. W., classification of in-
tellects 284

Holohedral or holosymmetrical, crystal-
lographic meaning 396

Homoeomeriae of Anaxagoras 237

Hooke, quotation from Micrographia 1;
weight increase on calcination 45

Humboldt, A., biographical note 302

Humboldt and Gay-Lussac, volumetric
composition of water 302

Huzley, definition of classification 20

Hydracrylic acid 573

Hydrargyromethylium, iodide of 514

Hydrochloric acid, expulsion by sul-
phuric acid 120

Hydrocyanic acid, presence of divalent
carbon in 529

Hydrogen, atomic weight 356; com-
bining (atomic) weight: by physical
method 316, Morley’s value 202,
Stas’ value 602; compressibility 95;
electrochemical equivalent of 610;
element first formed from protyle 620;
excess of in electrolytic gas 78;
identified with phlogiston 35, 40;
mass of one atom 610; number of
molecules in 1 c.c. 610 ; presence of
in hottest stars 618; quantities con-
tained in molecular weight of com-
pounds 356; standard of combining
weights 189; the wpdry Ay 595

Hydrogen atom, intramolecular migra-
tion of 590; the standard of valency
520

Hydrogen ion, electric charge carried by
610

Hydrogen molecule, actual weight ap-
proximately determined 346

Hydrogen carburetted, heavy and light,
composition 155

Hylozoism 231

Hypotheses, concerning ultimate nature
of matter, antiquity, object, and tem-
porary character 226 ; deductive appli-
cation 26; development into laws 23;
development into theories 28; expla-
nation of facts discovered after pro-
mulgation 26; function in discovery of
individual facts 5; modification of 26;
necessity for sharp separation from
facts 330; object and nature 24;
sensual realisation not essential 28;
subsidiary to phlogistic theory 35;
test of adequacy 18; to explain weight
increase of metals on calcination 47 ;
use in tracing effect to cause 17

Hypothesis, atomic, see Atomic hypo-

Index

thesis; Avogadro’s, see Avogadro’s
hypothesis; good, requirements of a
25; kinetic, of gases 29, 97 ; phlo-
gistie, nature of 33; Prout’s, promul-
gation of 594; undulatory, of light 29;
and theory, examples of use of terms
29

Icosahedron, Plato’s water 251

Icositetrahedron 406

Ideal and distorted crystals 388

Ideas abstract, the primal elements of
all things 247

Impure material, constant error due to
78

Indestructibility of : atoms 241, 289;
matter, assumed by Plato 248 ; matter,
see also Conservation of mass

Indices, law of rational 394

Indium, atomic weight of according to :
Newlands 458, heat capacity 478,
periodic law 466, 477; discovery of 458

Indivisibility of elementary atoms, 242;
incompatible with law of combining
volumes 317

Induction, 1; Aristotle’s exposition of
principle 252

Inert gases, gradation in physical pro-
perties 499; place in periodic system
497; vacant places for in logarithmic
spiral arrangement of elements 503

Infinite divisibility of matter, see Divisi-
bility infinite

Instruments, errors due to 80

International Committee for atomic
weights, report in favour of con-
current oxygen and hydrogen standard
192

Iodate and iodide of silver, see Silver
iodate and Silver iodide

Iodine, combining weight 209, 225; con-
version into ammonium iodide 66;
molecules, indirect proof of complexity
324; trichloride, a molecular com-
pound 531

Ion, name introduced by Faraday 539;
relation to atom and corpuscle 541;
the element of matter 606

Ions electrolytic, charge carried by 609;
mass 611; gaseous, electric charge
carried by 611; mass of negatively
charged at low pressures 612; mass of
positively charged 613; number pre-
sent 611

Ionian philosophers’ conception of matter
231

Iridium, atomic weight by periodic law
466, 482

Iron, calcination in closed vessel 53 ;
synthesis of calx 62
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Iron oxide, composition 180; fixed com-
position 141; supposed variable com-
position 134

Iron oxides, relative composition 164

Iron sulphate, composition- 180

Iron sulphides, composition 136, 165, 180

Isodimorphism, meaning of term 446;
Retgers on importance of 451; eryptic
447

Isomerism, 545; and rational formulae
561; and structural formulae 565 ;
chemical, a cause of polymorphism
444 ; due to asymmetric carbon,
character of 580; name given by Ber-
zelius 551; physical 571; physical, a
cause of polymorphism 444; possible
causes 560; theory 555 ; varying deno-
tation of term 559, 570

Isomers missing, known derivatives of
590; probable instability 590

Isomers of benzene derivatives 568

Isomers possible, number for given mole-
cular formula 565

Isomorphism, Berzelius’ application of
the law 833 ; deviations from absolute
identity of form 413; formulation of
law 413; history 409 ; importance
attached to by Berzelius 452; law
applied to: atomic weight determina-
tions—instances of, experimental work
required, applicability of the method,
accuracy of the results 421, classifi-
cation of elements 417; name given
by Mitscherlich 413; of silver with
copper 365; recognition of by: ana-
logous composition 427, complete
miscibility 427, great similarity in
form 426, isomorphous overgrowth
429, proportionality between compo-
sition and properties of mixed crystals
430

Isomorphous compounds, analysis of
424 ; influence of atomic weight of
substituting element on 415

Isomorphous mixtures, calculation of
formula 428; relation between com-
position and: geometrical properties
432, optical properties 432, specific
gravity 433, colour 436, properties,
law of 431, 436

Isomorphous series, Arzruni’s 417

Isomorphous overgrowth 429

Isonitriles, characteristics 588

Jevons on : approximate nature of experi-
mental results 76 ; numerous causes
of experimental error 77; observation
and experiment 3; prediction of phe-
nomena 27; provisional classification
of laws as exact 102; quantitative laws

637

22 ; nature of suppositions made in
hypotheses 28

Joly, principle of compensating calori-
meter 370

Just, derivatives of asymmetric sub-
stances 583

Kanada, atomistic philosophy 229

Kant on importance of experiment 4

Kekulé, A., biographical note 515; ben-
zene formula 568; molecular com-
binations 531; on: classification of
radicles and elements according to
atomicity (valency) 512, constancy
of valency 528, existence of atoms
624, necessity for sharp boundary
between facts and hypotheses 330,
rational formulae 508, study of com-
position in terms of atoms instead of
radicles 515, supposed isomer of vinyl
chloride 5, tetravalency of carbon 516

Kelvin, (Lord), number of molecules in
unit volume of a gas 609

Kepler, hypotheses concerning laws of
refraction 23

Keto-form 589

Ketone, Kolbe’s formula 563

Kinetic hypothesis, Bernouilli’s 97; and
kinetic theory of gases 29; Boyle's
law inferrtd from 97; deviations from
Boyle’s law explained by 98

Kinetic theory, Avogadro’s law deduced
from 323

Klaproth, chemical identity of calcite
and aragonite 409

Kolbe, H., biographical note 561; on
constant saturation capacity of ele-
ments 515; prognosis of secondary
and tertiary alcohols 28, 561

Kopp, H., elements classified according
to atomic heat value 367; law of heat
capacity of compounds, experimental
evidence for and application of 377,
380; on: heat capacity of compounds
377, isomorphous overgrowth 429,
molecular heat and molecular com-
plexity 383, ultimate structure of
elements in the light of their heat
capacity 383, Van Helmont’s attack
on four elements and three principles
doctrines 259

Krypton, place in periodic system 497

Lactic acids, Wislicenus’ researches 572

Landolt, experiments on conservation
of mass 102

Lange, appreciation of Greek natural
philosophy 256; on: Epicurus’ obser-
vational method 240, Gassendi’s use of
experiment and doctrine of matter 273
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Laurent, A., biographical note 194 ; dis-
tinction between atom, molecule, and
equivalent 341; explanation of nas-
cent action 328; on: guiding principle
in choice of atomic weights and mole-
cular formulae 196, 343, 506, propor-
tional numbers and molecular formulae
195

Laurent and Gerhardt, justification of
their notation 343 ; share in estab-
lishment of molecular theory 340

Lavoisier, A. L., biographical note 46;
calcination and combustion in closed
vessels 53; change of water to earth
6; composition of fixed air 51; con-
servation of mass 61, 101, 108; con-
stitution of salts 172; criticism of
phlogistic theory 55; equivalency of
two acids 172; imponderable nature
of heat 61; nature of combustion 54 ;
originator of quantitative method 59 ;
oxygen theory of acids 26 ; Principle
combining with Metals in Calcination
50; quantitative synthesis and analysis
of mercury calx 51; Reflections con-
cerning Phlogiston 55; theory of
combustion 46; weight increase of
sulphur and phosphorus on burning,
of metals on calcination 46

Law, approximate 100; exact 102; defi-
nition 21; Avogadro’s 322; Boyle’s or
Mariotte’s 92 ; Kopp’s 377 ; Neumann's
376

Law of atomic heat, application by Ber-
zelius 333; application to atomic
weight determination 373, 478, 495;
discovery by Dulong and Petit 361;
exceptions to 365; only a rough em-
pirical rule 373

Law of combining volumes, accounted
for by Avogadro’s hypothesis 323;
application by Berzelins 333; Ber-
zelius to Dalton on 312; classed as
approximate 313; formulation 308;
Gay-Lussac’s discovery 303; Hof-
mann’s lecture experiments 312;
inference from connection with atomic
hypothesis 308 ; rejection by Dalton 310

Law of electrolysis, Faraday’s 538

Law of equivalent ratios: accuracy 183;
a name for Richter’s law 182; Ber-
zelius’ work 179 ; classed as exact 186;
formulation 183 ; importance 183

Law of fixed ratios, proof from com-
position of oxides and sulphides,
oxides and sulphates, sulphides and
sulphates 180; classed as exact 151;
establishment by Proust 135; formu-
lation 143

Law of gaseous diffusion 22

Index

Law of isomorphism, establishment 413 ;
application 333, 416 ; accuracy 413

Law of mass action 118

Law of molecular heat, application 380

Law of multiple ratios, classed as exact
165; discovery by: Berzelius 163,
Dalton 154, Wollaston 159 ; Dalton’s
discovery published by Thomson 157
enunciation 165 ; facts in support of :
Berzelius’ 163, Dalton’s 154, Thom-
son’s 158, Wollaston’s 159

Law of octaves, Newlands’ 457

Law periodic, see Periodic law

Law of rational indices 394

Law of refraction, discovery 22

Laws, accounted for by hypotheses 24 ;
exact and approximate 76 ; of chemical
combination 24, 299 ; of motion, Car-
tesian 270; qualitative and quantita-
tive 21

Lead, combining weight 203; oxides,
composition 134, 140, 164, 180; sul-
phate, composition 180; sulphide,
composition 180

Le Bel, isomers structurally the same
577; simultaneous occurrence of
optical activity and asymmetry 583

Leduc, specific gravity of nitrogen 315;
volumetric composition of water 77,
313

Lehmann, O., microchemical recognition
of polymorphism 441, 453

Lemery on weight increase in calcina-
tion 36

Leucippus 239

Levity, principle of 38

Lewes on Aristotle 252

Libavius, description of pelican 8

Liebig, J., biographical note 509 ; defi-
nition of compound radicle 509

Liebig, Gay-Lussac and, researches on
fulminic acid 546

Light, double refraction 442; polarisa-
tion 571; undulatory hypothesis and
theory, 29

Light carburetted hydrogen, composi-
tion 155

Limiting densities, calculation by Ber-
thelot and Rayleigh 316

Lines of force, conception used in
theory of valency 540

Linking multiple of carbon atoms,
facts in support of 528; evidence
against 529

Lithium, atomic weight from heat ca-
pacity 375; combining weight 218

Litmus, colour change in 82

Lockyer, (Sir)N., dissociation hypothesis
608; on spectroscopic evidence for
evolution of the elements 618
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Lodge, (Sir) O., electrical interpretation
of valency and residual affinitv 541
Logarithmic spiral, Johnstone Stoney’s

502
Loss mechanical, errors due to 78
Lucretius, exposition of Epicurean
atomistic philosophy 240; on: Anaxa-
goras 237, Empedocles 236, Hera-
clitus 235
Lupton on: mean as most probable
value 83; weighting of results 85
Lyceum 250

Magnesia alba, Black’s researches on 59

Magnesite, crystallographic constant 414

Magnesium, atomic weight from heat
capacity 375

Magnesium sulphate, isodimorphism
with ferrous sulphate 448; rhombic
and oblique 448; and zinc (nickel)
sulphate mixed crystals, composition
and optical properties, composition
and geometrical properties 432

Magnetism, para-and dia- of elements 484

Malleability of elements and their
position on atomic volume curve 464

Manganese, found in different isomor-
phous series 418; isomorphous with
chlorine 418; various equivalents of
199

Manganic acid, formula by isomor-
phism, 420

Marcasite, polymorphism with pyrites

0

Marignae, atomic weight values 602 ;
division of Prout’s atomic weight
unit 600; suggestion of slight varia-
bility of composition 145, 603 ; sup-
porter of Prout’s hypothesis 599

Mariotte’s law, see Boyle’s law

Marsh gas, composition 155; formula 579

Mass action, law of 118; supposed
cause of variable composition 127

Mass active, influence of physical con-
ditions on 120

Matter atomic constitution of, accepted
at end of 18th century 283; con-
ceived by: Kanada 229, Greek phi-
losophers 239; legitimacy of belief in
624; Newton’s views on 282; pro-
pounded by Dalton 284

Matter, corpuscular theory of 277; ex-
tension the one essential attribute of
269 ; finite divisibility of assumed by
Atomists, Plato, Dalton 242, 249,
288; homogeneous and heterogeneous,
amorphous and crystalline 385; in-
finite divisibility of asserted by anti-
atomistic philosophers, Aristotle,
Descartes 246, 254, 269

639

Matter one kind of primitive, associated
with qualities 253 ; assumed by Bacon,
Boyle, Descartes 266, 277, 270; philo-
sophical speculations concerning 593 ;
rejected by Dalton, Stas 288, 594, 601

Matter, ultimate constitution of, accord-
ing to: Anaxagoras 237; Atomists
239; Bacon 264 ; Boyle 276 ; Descartes
269; Eleatics 234; Empedocles 236 ;
Gassendi 274 ; Heraclitus 235; Hylo-
zoists 231; Newton 282; Pythagoreans
233; Plato 247

Matter ultimate constitution of, an-
tiquity, object, temporary character
of hypotheses concerning 226

Mean arithmetical 84

Mean general, sece General mean

Mendeleeff,D., atomic weight of beryllium
from density of chloride solution 490 ;
discovery of periodic law, papers
relating to 467; deductive application
of periodic law 474; mathematical
expression for periodic law function
500; prediction of new elements 479 ;
principles followed in classification of
elements 455

Mercurius, calcinatus per se 40 ; praecipi-
tatus per se 50; sublimatus duleis 111

Mercury, corabining weight 202; prin-
ciple of, Geber's vehicle of metallic
properties 257

Mercury calx, change to metal 36;
Lavoisier’s quantitative synthesis and
analysis 51, 62 ; reduction of, Bayen’s
41

Mercury oxide, composition 134, 141

Metaldehyde 558

Metals, transmutation 257, 265 ; solution
in acids explained by phlogistic theory
35

Metamerism, name given by Berzelius
552; denotation of term 570

Meteorology, Aristotle’s 253

Method, Aristotelian, weaknesses and
fallacies 252 ; Baconian 261 ; Cartesian
267; Cartesian compared with Baco-
nian 267; experimental, Descartes’
depreciation, Gassendi’s use of 268,
273; inductive, Aristotle’s exposition
of principle 252 ; mathematical, Des-
cartes’ appreciation, Bacon’s deprecia-
tion 268, 267 ; Plato’s idealistic used
in the investigation of matter 247

Methyl acetate, isomerism with ethyl
formate 554

Methyl chloride, and methylene chloride
no isomers known 579

Methylene, failure to obtain 529

Meyer, E. v., on Gmelin’s equivalents 340

Meyer, Lothar, atomic volume curve 463 ;
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discovery of periodic law 459; ex-
planation of approximate nature of
Prout’s law 603 ; formulation of laws
of fixed ratios and of combining
volumes 143, 308 ; Nature of Elements
as a Function of their Atomic Weights
459; on complexity of elementary
atoms 604; valency, definition and
need of theory 519, 536

Meyer, Lothar, and Seubert, atomic
weight tables 191

Meyer, O. E., on: deduction of Boyle’s
law from kinetic hypothesis 97 ; devia-
tions from Boyle’s law 98

Meyer, V., proof of pentavalency of
nitrogen 533; on: inadequacy of plane
structural formulae 579, optical inac-
tivity of styrol 582; optical inactivity
due to external compensation 584

Microchemical method, Lehmann’s, for
study of crystals 441

Microcline, Groth’s prediction of exist-
ence of 447

Migration intramolecular of hydrogen
atom 590

Mill, J. S., on : development of hypotheses
into laws 23; quantitative laws 23

Mills, formula for periodic law function
501

Mimetite, crystalline form and isomor-
phism 422

Miscibility, a test of isomorphism 427,431

Mitscherlich, E., atomic weight of sele-
nium 421, 437; biographical note 409;
crystallographic relations between
phosphates and arsenates 411; dis-
covery of selenic acid 420; formula
for manganic acid 420; polymorphism
of acid sodium phosphate and of
sulphur 412, 439; tests for existence
of isomorphism 426 ; vapour densities
of elements 337

Mixzed crystals formation of, a general
property 428; see also Isomorphous
mixtures

Mixtures differentiated from compounds
139

Molecular asymmetry 574

Molecular combinations, examples 531 ;
explanation of exceptions to constant
valency by 532 ; Kekulé’s conception
531

Molecular complexity, relative, found by
Kopp’s law 382

Molecular composition,
table 355

Molecular formula of water, Gerhardt’s
326

Molecular formulae, by Avogadro’s hy-
pothesis and by chemical relations

Cannizzaro’s

Index

826; Gerhardt’s 342; Laurent on
guiding principle in choice of 196, 343

Molecular heat, law of 378

Molecular hypothesis, Avogadro’s 818

Molecular theory, establishment by Can-
nizzaro 344; Gerhardt and Laurent’s
share in establishment 340

Molecular weight, choice of standard
347; definition in terms of experi-
mental values 349; determination by
Avogadro’s law 346 ; found and calcu-
lated 851 ; of phosphorus fluoride 351 ;
table relating to determination 352

Molecule, a new order of elementary
particles introduced by Avogadro 320;
Laurent’s definition 341

Molecules, absolute mass 610; absolute
number in unit volume of substance
610; elementary, divisibility of: as-
sumed by Avogadro 319, in chemical
change 321; elementary, evidence for
complexity 324, 336; relative number
in equal volumes of gases 321

Monad, dyad ete., meaning 520; must
be electro-positive or electro-negative
542

Monatomic gases 498

Monge, value for volumetric composition
of water 301

Monoclinie system 399

Monomolecular reactions 616

Monosymmetric system 399

Monotropy 444

Monovalent, divalent etc., meaning 520

Morley, combining weight of hydrogen
192, 202; complete synthesis of water
72, 101; volumetric composition of
water : determination of 313, eriti-
cism of Leduc’s method 77

Morphotropy 452

Motion, absence of held hy Eleatics 234;
Cartesian explanation 270; cause of
according to Anaxagoras 238; of
atoms: declination from rectilinear
244, Lucretius’ illustrations 244 ;
property inherent in atoms 244 ; void
required for 234, 245; vortex, Car-
tesian conception 271

Multiple ratios, see Law of multiple
ratios

Mnuriatic gas, combination with ammonia
303

Nascent action, explanation of 327

Natterer, compressibility of air at high
pressures 95

Natural philosophy, Bacon’s plea for
the appreciation of 261; Greek : trans-
mission to West by the Arabs 256,
Whewell’'s and Lange’s estimates 255
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Natural sciences, method and object 1,3

Naumann, definition of valency 520

Negative birefringence 442

Neon, place in periodic system 497

Nernst on theory of tautomerism 591

Neumann, heat capacity of chemically
similar compounds 376

Neutralisation equivalents, composition
of salts calculated from 177; of
acids and bases, Richter’s determi-
nation 175

Neutrality maintenance of, after double
decomposition 173; in precipitation
of one metal by another 171, 176

Neutral salts, fixed composition ex-
plained by Berthollet 131

Newlands, atomic weights assigned to
indium and uranium 458; law of
octaves 457

Newton, Isaac, biographical note 280;
on action of atoms at a distance and
on atomistic constitution of matter
281

Nickel, atomic heat 371; combining
weight 203

Nickel sulphate and magnesium sulphate
mixed crystals, composition and op-
tical properties 433

Nickel telluride, molecular heat 380

Nilson and Pettersson, vapour density
of beryllium chloride 452

Nitric acid, composition 294, 295, 304;
expulsion by sulphuric acid 120

Nitric oxide, an unsaturated compound
530; combination with oxygen 155;
composition by weight and volume
157, 294, 297, 304; divalency of nitro-
gen in 530

Nitriles, characteristics 588

Nitrogen, atmospheric, atomic weight,
Dalton’s 295; density of atmospheric
and of chemical 14; combining weight
of : discrepancies between values by
physical and chemical methods 313,
316, Guye and Bogdan’s 316, value
by physical method 316; compounds,
atomic constitution and formulae
according to Dalton 294; compres-
gibility 95; density, discrepancies
in Rayleigh’s determination due to
difference in material 89; pentavalence
in NH,CI 533

Nitrous air,combination with oxygen 155

Nitrous gas, composition by weight and
volume 157, 294, 297, 304

Nitrous oxide, composition by weight
and volume 157, 294, 304; two
structural formulae for 523

Notation, Gerhardt and Laurent’s, justi-
fication of 343; symbolic, Bergman’s

F.

641

115; symbolic, quantitative, Dalton’s
and Berzelius’ 193, 291

Numbers, assumed to be the elements of
all things 233

Oblique, axes and plane of symmetry
399; bipyramid 399; system 399

Observation 3

Octahedron, 390, 406; and tetrahedra
396; distorted and ideal 388; Plato’s
air 248, 251

Octaves, Newlands’ law 457

Odd series 472

Odling, notation for saturation capacity
of radicles 511

Olefiant gas, composition 155; modifi-
cation of discovered by: Dalton 548,
Faraday 547

Optical activity, 571; and asymmetry,
simultaneous occurrence of 582 ; and
constitution 581; relation to hemi-
hedrism 575

Optical inactivity of sodium ammonium
racemate 575

Optical properties of mixed crystals,
relation to composition 433

Opuscula physica et chemica, Bergman’s
112

Organo-metallic compounds and corre-
sponding inorganic types, Frankland’s
researches 513

Orthoclase, member of isodimorphous
series 447

Orthorhombic system 400

Osmium, atomic weight by periodic law
466, 467, 482

Ostwald, W., choice of standard for
combining weight values 191; defini-
tion of valency 519; formulation of:
law of combining volumes 308, law
of fixed ratios 144

Overgrowth, isomorphous 429

Oxalates of: potash, properties and
relative composition 161; strontian,
composition 158

Ozxalic acid, real 158

Oxides, metallic various, composition
of 153, 157, 164, 167; of non-volatile
metals, instanced in supportof variable
composition 134; periodic variation
in formulae and chemical nature
471

Oxygen, discovery 39; discrepancies in
density proved due to experimental
error 88; Morley’s determination of
density 87; name given by Lavoisier
54; standard for combining weight
values 190; supporter of combustion
35; tetravalency 527

Oxygen theory of acids 26

41
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Paracelsian doctrine, rebellion against
by: Boyle 274; Van Helmont 259
Paracelsus, exponent of three principles
doctrine of matter 258

Paralactic acid 573

Paraldehyde 558

Paramagnetism and diamagnetism 484

Parameters and parametral plane 393

Paratartaric acid, resolution by cin-
chonicine salt 581

Paratartrate, another name for racemate
576

Pasteur, L., biographical note 574; com-
bination between iwo asymmetric
substances 581; four modifications of
tartaric acid 585; Lessons on Mole-
cular Agsymmetry 574; methods for
division of externally compensated
substances 584; optical activity ac-
companied by hemihedrism 575;
paratartaric acid, cause of its optical
inactivity 584

Pelican 8

Periodic law, argon and tellurium ex-
ceptions to 466, 498; application 474;
Carnelley’s extension to physical pro-
perties of compounds 487; discovery
of by Lothar Meyer and Mendeleeff
458; formula expressing relations of
500; gaps left in arrangement of
elements 479, 497; impossibility of
accurate prediction by 500; increasing
importance 483; indicative of genetic
relation amongst elements 619; New-
lands’ share in discovery 457; predic-
tion of new elements by 479; relation
between properties and weight of atoms
a consequence of atomic structure 623;
table, groups and series in 469;
Winkler’s panegyric on 505; Wyru-
boff’s criticism of 504

Periods, length and character of 472

Peripatetic school of philosophy 250

Permanent ratios, a name for Richter’s
law 182

Personal errors 82

Petit and Dulong, discovery of law of
atomic heat 361; heat capacity of
compounds 376

Pettenkofer, his triads 456

Pettersson, Ekman and, atomic weight
of selenium 438

Pettersson, Nilson and, vapour density
of beryllium chloride 452

Phlogistic hypothesis, nature of 33

Phlogistic theory, achievements 85;
difficulties encountered by 35; Lavoi-
sier’s criticism 55; subsidiary hypo-
theses t035; Whewell'sappreciation 56

Phlogisticated air 38

Index

Phlogiston, 34; identified with hydrogen
35, 40; Lavoisier's Reflections con-
cerning 55; the principle of levity 38

Phosphates, chemical and ecrystallo-
graphic relations with arsenates 409

Phosphoric acid, expulsion of sulphuric
acid by 120; Graham’s work on 552;
modifications 551; referred to con-
densed water type 511

Phosphorus, weight increase on com-
bustion 46, 53; pentavalency in PF;
532; proof of variable valency 534

Phosphorus fluoride, molecular weight
351; not a molecular compound 532

Phosphorus oxychloride, two modifica-
tions of substituted 534; two struc-
tural formulae for 523, 534

Phosphorus pentachloride, a molecular
compound 531

Phosphoryl, a triatomic radicle 511

Physica subterranea, Becher’s 32

Physical conditions, errors due to
changes in 81

Physical isomerism 571

Physies, Aristotle’s 253

Pillon on Newton’s assumption of ex-
istence of vacuum 280

Pinacoids, crystallographic definition 395

Pitchblende, radio-activity of 27

Plane of symmetry, definition 391

Plane, parametral 393

Platinum, atomic weight by periodic
law 466, 482

Plato, & priori method in the investiga-
tion of matter 247; biographical note
246; idealistic philosophy 247; pro-
perties of matter postulated by 248;
Timaeus 247

Plumbocaleite, member of isodimorphous
series 447

Polarisation of light 571

Polonium, a radio-active element 613

Polymerism, explanation in terms of
atomic hypothesis 555; name given
by Berzelius 552

Polymers, classification 558

Polymorphic modifications, differences
exhibited by 441

Polymorphism, meaning of term 438;
microchemical recognition by Leh-
mann 441; of sulphur, titanium
dioxide ete. 438, 440; theory 444, 446

Positive birefringence 442

Potassium, atomic weight from heat
capacity 375; combining weight 205

Potassium alum and thallium alum
mixed crystals, composition and spe-
cific volume 434

Potassium arsenate, acid, crystalline
form 402
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Potassium bichromate, crystal 398

Potassium biphosphate or biarsenate,
crystalline form 411

Potassium chlorate, ratio to chloride 207

Potassium chloride and oxide, different
structural formulae for 523

Potassium chloride, ratio to: chlorate
207 ; silver 208

Potassium chromate, manganate, per-
chlorate, permanganate, selenate, sul-
phate, crystalline form 419

Potassium cyanide, isomorphism of 427

Potassium nitrate, production from
sodium nitrate 121

Potagsium nitrate and silver nitrate,
double salt and isodimorphism of 450

Potassium perchlorate and permanga-
nate mixed crystals, composition and
colour 436; composition and geome-
trical properties 432

Potassium phosphate, acid, crystalline
form 402

Potassium and ammonium acid phos-
phate mixed ecrystals, composition
and specific volume 435

Potassium and ammonium sulphate
mixed crystals, composition and
specific volume 434

Poynting on object and temporary
nature of hypotheses 227

Precipitate red, changed to metallic
mercury 36; source of oxygen 40

Prediction of : elements by Mendeleeff
479 ; occurrences, examples of 27

Preston, T., on the Zeeman effect 606

Priestley, J., biographical note 39; dis-
covery of oxygen 39

Principle, Boyle’s architectonick 279;
combining with metals in calcination
50; of levity 38; of mercury and of
sulphur, Geber’s 257

Principles, of Philosophy, Descartes’269;
three, doctrine of 258; two, of Geber
257

Prism, crystallographic definition 395

Prismatic system 400

Probable error, 213; formula for 215;
gi Gmtio of barium chloride to silver

Probable value 84

Proportional numbers, conception of
187; Laurent on 195; selection of
196 ; see also Combining weights

mpwrn UAy realised in hydrogen 595

Protyle, conversion into different ele-
énlznts 619; meaning attached to term

Proust, J. L., biographical note 135;
distinction between compounds and
mixtures 142; establishment of law

643

of fixed ratios 185; recognition of
existence of two or more combinations
of same constituents 152

Prout, W., biographical note 594

Prout’s hypothesis (or law), classed as
approximate 602; division of atomic
weight unit used in 600; explanations
of approximate nature 602; rejected
by: Berzelius 597, Stas 601; sup-
ported by: approximation of atomic
weights to integers 599, Dumas and
Marignac 599, Thomson 596 ; Turner’s
proof of want of evidence for 598

Ptolemy, measurement of refraction by
22

Pyramid, anorthic 398; crystallographic
definition 395

Pyramidal system 400

Pyrites iron, composition 166; identity
with artificial sulphide 136; poly-
morphism with marcasite 440

Pyromorphite, ecrystalline form and
isomorphism of 422

Pythagorean conception of matter 233

Quadratic system 400

Qualitative laws 21

Qualities different, production of dif-
ferent substances by association with
one primitive matter 253

Quantitative laws 22

Quantitative method used by Lavoisier,
Black, and Cavendish 59

Quantitative symbolic notation 291

Quantitative work, Lavoisier’s
Cavendish’s compared 59

Quartz, conduction of heat in 386;
distorted crystal 388 ; double refraction
442 left-handed and right-handed 574

and

Racemate of soda and ammonia, cause
of optical inactivity 575

Racemic acid, composition same as that
of tartaric acid 549

Radiation, present day denotation of

term 541; radio-active, complex
nature of 614
Radicles, classification according to

atomicity (valency) 510; definite sub-
stituting power 510; mnotation for
saturation capacity 511

Radio-active changes, 613; recognised as
monomolecular reactions 616

Radio-activity, an atomic property 27,
616; characteristics 27, 613; decay
615; of chalcolite, pitchblende, ura-
nium 27; sensitiveness of electrical
test for 616

Radium, atomic weight by spectroscopic
and chemical methods 495 ; discovery

41—2
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27; production of helium from 619;
spontaneous changes 108, 615

Rammelsbergite, member of isodimor-
phous series 446

Ramsay, (Sir) W., and Soddy, volume of
radium emanation 615; and Travers,
inert gases in relation to periodic law
499

Ramsay, Rayleigh and, discovery of
argon 15

Rare earths, atomic weights by periodic
law 478

Rational formulae, see Formulae rational

Rational indices, law of 394

Ratios, law of equivalent, or reciprocal,
or permanent, or definite, see Law of
equivalent ratios

Ratios, law of fixed, see Law of fixed
ratios

Ratios, law of multiple, see Law of
multiple ratios

Rayleigh, (Lord), calculation of limiting
densities 316; combining weight of
nitrogen, difference between values
by physical and chemical methods
316; density of nitrogen, differences
in chemical and atmospheric 14, 89,
815; error in determining gaseous
density by Regnault’s method 82

Rayleigh and Ramsay, discovery of
argon 15 |

Real oxalic acid 158

Recherches sur les lois de laffinité,
Berthollet’s 117, 176

Reciprocal ratios, & name for Richter’s
law 182

Red precipitate, changed to metallic
mercury 36; proved to be a calx 50;
source of oxygen 40

Reduction by carbon, 34; of metals,
explanation by Stahl 83; of mercury
calx 41

Refraction, discovery of law 22; double
442

Regnault, alteration of some atomic
weights 865; atomic heats 363; bio-
graphical note 93; empirical formula
for gaseous compressibility 97; error
in determination of gaseous densities
82 ; gaseous compressibilities 93 ; heat
capacity of compounds 377; prepara-
tion of vinyl-chloride 5

Regular solids, assigned by Plato to the
forms of the elements 248, 251

Regular system 405

Residual affinity 542

Residual error 84

Resolution of optically inactive sub-
stances 576, 584

Retgers, discovery of eryptic isodimor-

Index

phism 447; isomorphous mixtures,
additive nature of physical properties
436; on criteria for existence of iso-
morphism 431; on importance of
isodimorphism 451 ; relation between
composition and specific gravity 433

Rey,Jean, explanation of weight increase
on calcination 44

Rhombic, axes and planes of symmetry
400; bipyramid 400; dodecahedron
407; system 400

Rhombohedral, carbonates 413 ; system,
crystallographic axes and axes of
symmetry 402

Richards, and Baxter, combining weight
of nickel 204; and Cushmann, com-
bining weight of nickel 203

Richter, B., biographical note 173;
chemistry considered a branch of
applied mathematics 173 ; introduction
of term stoichiometry 173; main-
tenance of neutrality after: double
decomposition 173, precipitation of
one metal by another 176; neutrali-
sation equivalents of acids and bases
175

Richter’s law, various names for 182

Richter’s work, Berzelius’ estimate 177 ;
neglect of 177; note on in Berthollet’s
Recherches sur les lois de Dl’affinité
176; Thomson’s estimate 178; Wol-
laston’s estimate 178

Rochelle salt 549

Romé de 'Isle, crystals of copper sul-
phate and ferrous sulphate 409

Roscoe, (Sir) H., atomic weight of vana-
dium 422; combining weight of carbon
202

Roscoe and Harden, Origin of Dalton’s
Atomic Theory 153, 285

Rotation optical, see Optical activity

Rubidium, indirect determination of
atomic heat 381

Runge and Precht, atomic weight of
radium by spectroscopic method 495

Rutile, crystalline form 402, 440; mem-
ber of isotrimorphous series 446

Safflorite, member of isodimorphous
series 446

Salammoniae, isomorphism of 427

Salt, principle of permanency 258

Salts, composition of: calculated from
tables of neutralisation equivalents
177; according to Berzelius and
Lavoisier 172

Saturation capacity 519

Scandium, Mendeleeff’s eka-boron 479

Sceptical Chymist, The, Boyle’s 37, 274

Scheele, C. W., biographical note 38;
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discovery of oxygen 39; on air re-
quired in combustion 39

Schiff, separation of tautomeric forms of
aceto-acetic ether 592

Schneider, composition of bismuth oxide
214

Scott, A., volumetric composition of
water 312

Seignette salt 549

Selenic acid, discovery by isomorphism
420

Selenium, atomic weight by isomor-
phism 421, 437

Selenium tetrachloride,
compound 531

Sénarmont, H. de, conduction of heat in
quartz 386

Senarmontite, member of isodimorphous
series 447

Sensitiveness of electrical test for radio-
activity 616

Series, in periodic system 469; odd and
even 472; second, special character
of 473

Silicon, atomic heat 365

Silver, atomic weight halved by Reg-
nault 365; combining weight 206,
211; conversion into silver sulpbate
67; isomorphism with copper, sodium
365, 418; ratio to potassium chloride,
to silver chloride, to silver iodide
208

Silver chlorate, isodimorphism with
sodium chlorate 452; reduction to
chloride 186

Silver chloride, fixed composition 146;
ratio to silver 209; Stas’ syntheses 146

Silver cyanate, Wohler’s analysis 545

Silver fulminate, analysis by Gay-Lussac
and Liebig 546

Silver iodate, accuracy attained in com-
plete analysis 101; complete analyses
68; preparation 70; ratio to iodide
210; reduction to iodide 185; Stas’
test of purity 79

Silver iodide, accuracy attained in com-
pletesynthesis 101 ; complete syntheses
65; ratio to iodate and to silver 210

Silver nitrate, isodimorphism with po-
tassium nitrate and with sodium
nitrate 449

Silver nitrate and potassium nitrate,
double salt of 450

Silver selenate and sulphate, crystalline
form 419

Similar faces of crystals 388

Simple forms in crystals, definition of
with examples 389; seven, of cubic
system 406

a molecular

645

Simple substance and element, differ-
ence between 468

Smaltite, isomorphism of 427; member
of isodimorphous series 446

Smith, Angus, on existence and divisi-
bility of atoms 301, 604

Smithsonite, crystallographic constant
414

Snell, discovery of law of refraction 23

Soddy, on disintegrating atom 617

Soddy, Ramsay and, volume of radium
emanation 615

Sodium, atomic weight from heat
capacity 375; isomorphism with silver
418

Sodium biphosphate or biarsenate, crys-
talline form 412

Sodium chlorate, isodimorphism with
silver chlorate 452

Sodium chloride solution, constitution
according to electrical theory of va-
lency 543

Sodium nitrate, isodimorphism with
silver nitrate 449, 452

Sodium phosphate, acid, two modifica-
tions 412, 439, 443

Sodium sulphate and selenate, crystalline
form 419

Solids regular, figures of 251

Solubility, influence on active mass in
exchange of bases 121

Solution, distribution of acids and bases
in 123; of metals in acids, explained
by phlogistic theory 35; of sodium
chloride according to electrical theory
of valency 543

Solutions, classed as mixtures 139; in-
stanced in support of variable com-
position 133

Sorrel, salt of 161

Spark spectrum 608

Specific gravity of: air absorbed in cal-
cination 49 ; argon 16; mixedcrystals,
relation of to composition 433

Specific heat, at constant pressure and
at constant volume 498; definition
361; of : barium chloride 382, beryl-
lium, boron, carbon, silicon 365,
elements, determinations by Dulong
and Petit, Regnault, Kopp 362, 363,
365, germanium 495, water in solid
compounds 379; see also Heat ca-
pacity

Specific heats of a gas, ratio used to
find atomicity 498

Specific volume of: mixed ecrystals,
relation to composition 433; one
component of mixed crystal, calcu-
lation 449

413
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Spectra, of terrestrial elements, effect of
temperature on 608; phosphorescent,
of yttria 605

Spectral lines, magnetic perturbations
of 606

Spectroscopic method used to deter-
mine atomic weight of : gallium and
germanium 491; radium 495

Spencer, Herbert, on evolution of chemi-
cal atoms 618

Spinel, misshapen crystals 388

Stable compounds, influence of tem-
perature and pressure on composition
146

Stahl, G. E., biographical note 33;
earthy residue left on evaporation of
distilled water 6 ; experimentum novum
33; explanation of metallic reduction
33; exponent of Becher’s views 33;
work on affinity 110

Standard of: combining weight, choice
of element 188; molecular weight 348 ;
valency 520

Stanethylium, 514; oxide 514

Stannic hydroxide, modifications 551

Stars, differences in composition ac-
cording to temperature 618

Stas, J. 8., analyses of ammonium
chloride 148; atomic weight values
602; biographical note 64; check of
accuracy of work 71; combining
weight of : nitrogen 813, silver, chlo-
rine, potassium 205, silver and iodine
209, silver 206, 211; complete analyses
of silver iodate 68 ; complete syntheses
of silver iodide 65; investigation of
fixity of composition 146; on: com-
plete analyses and syntheses 64, exact
and approximate laws 76, law of
multiple ratios 169; opponent of
Prout’s hypothesis 601; synthesis of
carbonic acid from carbonic oxide
167; synthesis of silver chloride 146

Stas, Dumas and, synthesis of carbonic
acid from carbon 167

Stereochemical conceptions, origin 577

Stereochemistry, definition 577

Stereoisomerism of unsaturated carbon
compounds 587

Stereoisomers, theoretical and known
number 586

Stibethine, 514; oxide and binoxide 514

Stibnite, isomorphism with bismuthite
417

Stoichiometry,
Richter 173

Stoney, Johnstone, formula for periodic
law function 502

Strontianite, isomorphism of 427

term introduced by

Index

Structure of atom 622

Strutt, (Hon.) R. J., approximation of
atomic weights to integers 599

Styrol, proof of optical inactivity 582

Substituting power, definite, of radicles
510

Sulphates of potash, properties and
relative composition 161

Sulphoeyanic acid, distribution between
iron oxide and potash 125

Sulphur, isomorphism with chromium
418; obligue, crystals 440; polymor-
phism of 439, 554; principle of com-
bustibility 82, 257 ; regeneration from
sulphuric acid 33; rhombic, crystals
439; rhombic and oblique, differences
between 442, 445; weight increase on
combustion 46

Sulphuric acid, division between potash
and soda 119; expulsion of by phos-
phoric acid 120; expulsion of hydro-
chloric and nitric acid by 120;
referred to condensed water type 511;
single elective attractions 115; strue-
tural formula 519; volumetric com-
position 304

Sulphur oxides, relative composition164

Sulphuryl, a diatomic radicle 510

Svanberg, combining weight of lead 203

Svandivogius, Michael, on relation be-
tween four elements and three prin-
ciples 259

Sylvin, isomorphism of 427

Symbolic notation, of Bergman, Dalton,
and Berzelius 115, 193, 291

Symbols crystallographic, of face and
form 395

Symbol weights 194

Symmetry, axes of, definition and
classification 390; centre of 390;
grades of 390; in crystals 388; plane
of 391 ; three elements of 390

Synthesis chemical, rules of, Dalton
and Berzelius 290, 332

Synthesis quantitative, of mercury calx
51

Syntheses complete, accuracy attained
in 101; of: silver chloride 146, silver
iodide 65, water 72; Stas on 64

Systems crystallographic, seven 395

Tables of, affinity: Bergman’s 114,
Geoffroy’s 111, based on error 122;
atomic weights, L. Meyer's and
Seubert’s 191; neutralisation equi-
valents, reduced to two 176

Tables relating to:

Analysis of: ammonium chloride—
Stas 150; carburetted hydrogen and
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Tables (cont.):

olefiant gas—Dalton 156; mercury
calx—Bayen, Lavoisier 42, 52

Analysis complete, of silver iodate—
Stas 70

Atomic heat of: beryllium—Hum-
pidge 369 ; carbon, boron, silicon—
Weber 368; cobalt and nickel—
Tilden 371, 3872; solid elements
—Dulong and Petit, Regnault 362,
364, 366

Atomic weight of: carbon, chlorine,
hydrogen—Cannizzaro 356, 357 ;
chlorine 360; copper from heat
capacity—Cannizzaro 374 ; sodium
potassium etc. from heat capacity
375

Atomic weights, Berzelius’ and Th.
Thomson’s values 598; by laws of
Avogadro and atomic heat 375;
Dalton’s values 298; deduced from
gaseous density of the elements—
Dumas 338

Calcination of : mercury—Lavoisier
52; tin—Lavoisier 47

Combining weight of : lithium 218;
selection of elements 220

Composition, and geometrical pro-
perties of mixed ecrystals—Dufet,
Groth 432; of : two oxides of car-
bon—Dumas and Stas, Stas 167,
two sulphides of iron—Berzelius 166

Compressibility of air and other gases
—Dulong and Arago, Regnault,
Cailletet 92, 94, 96

Conservation of mass—Lavoisier,
Landolt 62, 105

Crystallographic constants for mem-
bers of series R,S0,.MSO0,.6H,0
—Tutton 415

Density of: nitrogen—Rayleigh 90;
oxygen—Morley 88

Densities gaseous,and: atomic weights
—Prout 594 ; composition of gaseous
compounds—Gay-Lussac306 ; mole-
cular weights—Cannizzaro 347

Elective attractions single—Bergman
115

Elements, nature a function of atomic
weights—L. Meyer 460; periodic
regularities—Mendeleeff 470

Equivalent ratios—Berzelius 180, 182

Formulae, selection of most suitable
—Laurent 198; of nitrous gas,
water and ammonia—Dalton 297

Melting and boiling points of halides
and alkyl compounds—Carnelley
488

Molecular heat of: carbonates and

647

Tables (cont.):
sulphates—Neumann 377; com-
pounds—Kopp 379 ; mercury com-
pounds—Cannizzaro 383; nickel
telluride—Tilden 380
Molecular weight, accurate determi-
nation 352; from gaseous density
—Cannizzaro 347
Multiple ratios—Berzelius 164, 166
Neutralisation equivalents—Richter,
Fischer 175, 176
Octaves, law of—Newlands 457
Paramagnetism and diamagnetism of
elements— Carnelley 486
Phosphorus oxychloride, two triphenyl
substitution products 534
Polymorphs, properties of 445
Symbolic notation—Dalton 292
Synthesis of : mercury calx—Lavoi-
sier 52; silver chloride—Stas 147
Synthesis complete of: silver iodide
—Stas 68; water—Morley 75
Valency of atoms 526
Volumetric composition of water—
Scott 314
Tartaric acid, composition same as
racemic acid 549 ; four modifications
585; left-handed and right-handed 575
Tauriscite, rhombic modification of iron
vitriol 448
Tautomerism 587
Tellurium, considered a mixture 505 ;
difficulty presented by place in periodic
system 466, 482, 505; tetrabromide,
a molecular compound 531
Temperature, influence of in : exchange
of bases 121 ; genesis of elements 620
Terra pinguis 32
Tesseral system 405
Tetartohedral, crystallographic meaning
396
Tetrad axis 391
Tetragonal, bipyramid 401 ; system and
crystallographic axes 400
Tetrahedra, and octahedron 396; com-
bination of two in boracite 397
Tetrahedral arrangement of 4 groups
combined with carbon atom 578
Tetrahedron, Plato’s fire 248, 251
Tetrakis-hexahedron 407
Tetramethyl ammonium iodide a mole-
cular compound 531
Tetravalent atom, possible electrical
neutrality 542
Thales, water made the primal element
232
Thallium and potassium alum mixed
crystals, composition and specific
volume 434
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Theoretical chemistry, scope of 2; Can-
nizzaro’s Sketch of a Course of 345

Theories of combustion 31

Theory and hypothesis, relation between
28

Thomson, J. J., charge and mass of
cathode ray particles 541 ; Electricity
and Matter 609; on: corpuscles 613,
evolution of atoms from corpuscles
622, identity of charge carried by all
ions 611, structure and consequent
properties of the atom 622

Thomson, Thomas, atomic weight deter-
minations 596 ; biographical note 157 ;
composition of two oxalates of stron-
tian 158; on: combination between
simple numbers of atoms 289, choice
of standard for combining weight
values 190, origin of Dalton’s atomic
theory 285, Richter’'s work 178;
publication of Dalton’s discovery of
multiple ratios 157; supporter of
Prout’s hypothesis 596

Thorium, a radio-active element 613

Thorpe, molecular weight of phosphorus
fluoride 351; on pentavalency of
phosphorus 533

Three principles, claim to elementary
nature denied by Boyle 275; doctrine
of 253

Tilden, molecular heat of nickel telluride
380; on: indirect determination of
atomic heat 381, relation between
specific heat and atomic weight 370

Timaeus 247

Tin, calcination 46, 62

Tin dioxide, modifications 550; iso-
trimorphism with titanium dioxide 446

Tin oxides, composition 153

Titanium dioxide, isotrimorphism with
tin dioxide 446; polymorphism of
440 ; rutile and anatase, differences
between 442

Torricelli, measurement of atmospheric
pressure 4

Transition, periods 473 ; point 443

Transmutation of: elements, according
to Aristotle and Plato 254, 249,
metals 257, 265, radium into helium
108, 619

Travers, Ramsay and, inert gases in
relation to periodic system 499

Triad axis 391

Triads, of Doebereiner, Pettenkofer and
Dumas 456

Triakis-octahedron 406

Tria prima 275
Triclinic system 397
Turner, combining weight of barium

Index

205; on inaccuracy of Thomson’s
equivalents 598

Tutton, influence of atomic weight of
substituting element in isomorphous
compounds 415

Types, Kekulé’s primary and secondary
513; inorganic and corresponding
organo-metallic derivatives 514

Typical elements, Mendeleeff’s 473

Ultimate constitution of matter 226,
593

Undulatory hypothesis and undulatory
theory of light 29

Uniaxial birefringence 442

Unit of molecular weight Cannizzaro’s,
the half hydrogen molecule 347

Unsaturated compounds, explanation of
exceptions to constant valency by 530

Unsaturated carbon compounds, stereo-
isomerism of 587

Uranium, a radio-active element 613 ;
radiation discovered by Becquerel 27

Urea, Wohler’s synthesis 509

Vacuum, see Void

Valency a periodic function of atomic
weight 462, 469, 524; arbitrary selec-
tion of Mendeleeff’s typical values
504; basis of structural chemistry
544 ; classification of elements by
524; constant, Kekulé’s pronounce-
ment on and explanation of exceptions
to 528; constant or variable 528;
deduced from hydrides and oxides
respectively, sum of 524; definition
519; doctrine 506 ; experimental deter-
mination 522; hydrogen atom the
standard 520; importance and utility
of study 544; nature of compounds
from which deduced 521; of : atoms,
and their electric charge 538, atoms,
table of data from which de-
duced 526, carbon, recognition 516,
complex group of carbon atoms 516,
radicles, Odling’s notation for 511;
phenomena to be explained by a theory
of 535; variable, of phosphorus, proof
of 534; penta-, of phosphorus 532;
penta-, of nitrogen 533; di- and tri-,
of carbon 529; di-, of nitrogen, 530;
Van’t Hoff’s hypothesis in explanation
of 537

Valentine, Basil 258

Valentinite, member of isodimorphous
series 447

Vanadinite (vanadite), crystalline form
and formula 422

Vanadium, atomic weight by isomor-
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phism 422; compounds, formulae of
Berzelius and Roscoe 422

Van Helmont, production of willow from
water6; rebellion against fourelements
and three principles doctrines 259

Van ’t Hoff, biographical note 576; ex-
planation of isomers structurally the
same 577; hypothesis in explanation
of valeney 537; optical inactivity of
styrol 582; stereoisomerism of un-
saturated carbon compounds 587

Van der Waals, formula for gaseous
compressibility 99; number of mole-
cules in unit volume 610

Vapour densities, atomic weights deduced
from 337; of elements, Dumas’ and
Mitscherlich’s values 338

Variable composition Berthollet’s doc-
trine of, deduced from mass action
127; experimental evidence for 129;
explanation of exceptions to 130;
Proust’s refutation of 135

Velocity of a and 8 rays 614

Verification of deductive inferences 1

Vinyl-chloride, existence of isomer dis-
proved 5

Vitriols, variation in ecrystallographic
constants of 426

Void existence of, assumption of and
evidence for by: atomistic philosophers
245, Newton 280; denial of and evi-
dence against by Aristotle 255; denial
of by: Bacon 265, Descartes 269,
Eleatics 234, Empedocles 236, Plato
250; used to explain differences in
density 246, 281

Void, in Pythagorean scheme 233; re-
quired for expansion and motion 234,
245

Volatility, influence on active mass 120;
of elements and their oxides, a periodic
function of atomic weight 472; of
elements and their place on atomic
volume curve 464

Voltaire on recognition of void 283

Volume change of glass globe with
pressure 82

Volume specific, see Specific volume

Volumetric composition of, ammonia,
sulphuric acid, carbonic acid, nitrous
oxide, nitrous gas, nitric acid 304;
carbonic acid, accurate determina-
tion of 313; water: accurate deter-
mination 312, Cavendish’s, Davy’s,
Dalton’s, and Monge’s values 301,
Gay-Lussac and Humboldt’s determi-
nation 302

Vortex motion, Cartesian conception
271

649

Wallace, combining weight of arsenic 213

Water, change to earth 6, 62; complete
synthesis, Morley’s 72, 101; com-
position according to Dalton 297;
formation on heating metal calx in
hydrogen 41 ; gravimetric composition,
Dumas, Erdmann and Marchand 191;
made the primal element 232; mole-
cular formula; Gerhardt’s 326, 342;
one of the four elements 254, 236, 248;
specific heat in solid compounds 379 ;
supposed loss of weight on formation
60; type, Williamson’s reference of
acids to 511; volumetric composition :
accurate determination of 812, early
values for 301, Gay-Lussac and Hum-
boldt’s determination 3802, Leduc’s
determination 77

Weber, specific heat of C, B, Si 367

Weighing, double and by substitution 80

Weight absolute of atom, approximate
value 346, 540 ; impossible to ascertain
directly 289

Weight increase on calcination and com-
bustion, establishment of the occur-
rence 35; Lemery’s account 36; ex-
planation by: phlogistic theory 86,
Bayen 43, Boyle 37, Hooke 45, Rey
44 ; cause 49

Weight molecular, relative, of gases,
determination 321

Weight relative, of elementary atoms,
insufficiency of Dalton’s hypothesis
for determination 290

Weighting of results 84

Weights atomic, Dalton’s 296

Welsbach, A. v., separation of didymium
into two constituents 479

Wenzel, C. F., supposed discoverer of
law of neutrality 177

Whewell on: Arabian estimate of Aris-
totle’s omniscience 253; prediction of
phenomena 27 ; relation of hypotheses
to facts 25; study of facts 4; true
and false hypotheses 26; value of
phlogistic theory 56 ; worthlessness of
Greek natural philosophy 255

Willow, production from water 6

Winkler, atomic weight of germanium
494 ; panegyric on periodic law 505

Wislicenus, J., hiographical note 572;
introduction of term geometrical iso-
merism 572 ; researches on lactic acids
572 ; stereoisomerism of unsaturated
carbon compounds 587

Witherite, isomorphism of 427

Wohler, F., biographical note 509;
researches on cyanic acid 545

Wollaston, W. H.,biographical note 159;
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chemical equivalents 339; choice of
standard for combining weight 190;
discovery of multiple ratios 159 ; on
Richter’s work 178 ; reflecting gonio-
meter 426

Wiillner on deviations from Boyle’s law

Wurtz, definition of valency 520; dis-
covery of glycols 511 ; formulation of
law of: combining volumes 308, fixed
ratios 143; on: merits of Lavoisier
58, substituting power of glyceryl
511

Wiyruboff, criticism of periodic law 504

Index

Xenophanes, founder of Eleatic school
234

Yitria, fractionation of 605

Zeeman effect 605

Zincke on supposed isomer of vinyl
chloride 5

Zinc methylium 514

Zine sulphate and magnesium sulphate
mixed crystals, composition and geo-
metrical properties 432 ; composition
and optical properties 433

Zone and zone axis, definition 387
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