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CHEMICAL MONOGRAPHS
Eprrep sy A. C. COMMING, O.B.E, D.So, FI1.C

THE progress of Chemietry is so rapid that it is
becoming & matter of aver—incrensingp difficulty to
keep abreast of the modern developments of the
science. The volume of pericdical literature is so
enormous that few ecan hope to read, far less
assimilate, all that is publiaﬁeed. The preparation
of summaries has therefore become a necessity, and
has led to the publication of various well-known
journals devoted to the abstraction of originsl fm
i‘m‘ obvious reasoms, however, these do nogm ull
supply the wants of sdvanced ganﬂdmhs and rammz
workers, and it ia now ly recognised that
monographs on special subjects nfa slao needed.

This series of monographs is intended primarily for
Advanced and Honours studr;tb;. As each mono-

h is written by an anthor with special knowl

E;'E subject, n.ng copious refarenmapefrz]giwn, ?E%':
hoped that the series will prove useful also to those
engaged in research.

The following volumes are ready :—

Tae DecavoMersli’o CoMrornms oF Zina axn MicNEsivM.
By Hewky WrEN, M.A., D.8Se, Ph.D, Head of the
Department of Pure and Applied Chemistry at the Muni-
cipal Technical Institute, Belfast.

Tee CaEMiaTEY oF Dygmve. By Jomw Kerroor Woop, D.Be.,
Lecturer on Chemistry, University College, Dundes.

Ter CEEMaTEY oF Russgr. By B. D. Porerrr, F.LC., B.Be,
Chief Chemiss to the North British Rubber Company.

Tz Frxation or Ateoepazeic NiTrocen. By Joserm ]{noux}
Eb?ﬂ Lecturer on Inorganic Chemistry, University
een.

CaevisTey of LwseEp Om. By J. Nzwrox FRIEND,
D.Be., Ph.D,, F.I.C,, Carnegie Medalliat,

Other Volumes to follow.
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PREFACE

Teg literature desling with cosl and ite chemieal
properties is of such an extent that an exhanstive
record of the facts and theories contained therein
would oecupy volumes. All that is attempted in
this monograph is to show the chief methods by
which the problems of coal-constifution have been
sttacked, and to outline some of the more interesting
resulte obtained. It is hoped in this way to indieate
to those desirous of carrying out researeh work on
coal and kindred substances lines along which in-
vestigation may lead fo concrete conelusions, An
attempt has been made to mention all the more
important papers in the bibliography, as it was felt
thet to snyone contemplating merious research work
on coals this section should be of value,

The methods described in the section on analysis
are those which I have found in practice to be
satisfactory, and I hope that this section will prove
of value to those who have occasion to examine
coals from the analyst's point of view.

J. B. R
June 1919,




2 CLASSIFICATION AND OCCURRENCE

litigation followed as to whether this substance was
& “gas- or cannel-coal” or a * bituminous shale,”
and seventy-six scientists were called as witnesses.
Judgment was finally given for the lessees on the
ground that the substance was * coal ” in the popular
or commercial sense of the term. An appeal was made
to the House of Lords, and ultimately the matter was
compromised.! The question of the nature of
“Boghead " eoal is still & matter of discussion.

Classification of Coals.—Before proceeding fo
diseuss the chemical nature of eoal, it is necessary to
say & little on the classification of coal species and
on the suggested theories of their origin.

The different varietiee of coal grade info each
other, so that a rigid separation inte classes is
impoasible, but, in general, & coal may be placed in
one or other of the following five divisions.

1. Lignites or Brown Cogls.—These are all of
geologically recent origin, and are probably a stage
in the series of changes by which wood and other
vegetable matters are gradually converted ioto true
coal. In most lignites the texture of the parent
substance is still well-defined. “Brown Coal” is
& name often used distinet from lignites to signify a
coal of older geological age which has become more
compacted and has lost most of the evident vegetable
structure. Lignites and brown coals are of rare
oceurrence in Britain, but are of importance on the
Continent, in the Western United States, and in
Australia.

2. Cannel Coals exhibit few traces of vegetable
strueture, are black or brown in colour, burn with
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s bright, candle-like flame (hence the name), and
have a conchoidal fracture. They are of importance
in gas-making.

3. Bogheads or Torbanites are somewhat similar to
cannel coals, but have a much higher percentage of
ash, and resemble the oil-shales in the percentage of
volatile hydrocarbons evolved on destructive distilla-
tion. They are of rather limited occurrence, being
found at Torbanehill and Boghead in Seotland, in
Central France, in New South Wales, and in s few
other localities.

4, Bituminous or Humic Coals are very variable
in character, They are the ordinary hounsehold
coals, They burn with a smoky flame, but contain
no * bitumen" sa such, hence the alternative name
is preferred by meny writers. They have & rect-
angular, rather than a conchoidal, frasture, and can
in this way be easily distinguished from the camnel
coals.

5. Anthracites.—These are black or brown, and
often have a shining lustre. They are hard—and
break with conchoidal fracture. Analysis shows
little hydrogen, oxygen, or nitrogen present, and
the volatile matter is small in smount. Anthracites
are thus difficult to ignite, but give more heat per
unit than any other coal,

Olassification by Analysis. —Many different
schemes besed on analytical results have been
suggested. One of the best of these is that of
Seyler,® who forms genera according to the hydrogen
percentage and species according to the earbon
percentage. Another method of eclassifieation is
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based on the carbon-hydrogen (C/H) ratio, Various
limits for the different varieties of coal have been
given by different analysts. The United States
Geologieal Survey has finally adopted the following
limits :—

CfH ratlo.
Graphite , . . = to 7
Anthrecite . . # o, 38
Semi-anthracite . . 2% , 93
Semi-bituminous . . 23 ,, 20
Bituminouns . . 3, 11-2
Lignite . . .o 112, 93
Peat . . A 3, 7

According to Seyler's scheme the following limits
are obtained:®—

O/H ratio.
Anthracitic genus E . 1875 and over
Carbonaceous genus . . l66 to 24
Semi-bituminous genus .16, 312
Bituminous genus i . 129 ,, 190
Per-bituminons genus . . 13-8and lessto 16°3

It will be seen from these figures that a rigid
soparation of coals into distinet classes iz quite
impossible, but, at the same time, a working basis
of classification is possible and desirable.

The Oocurrence of Coal.—Coal is widely distributed
throughout the world, and occurs in the stratified
rocks of most of the geological epochs from the
pre-Cambrian to the Miocense, and, if we accopt peat
a8 & form of coal, to the strata being laid down at
the present day.

The oldest coals* are found in Devonian rocks in
the polar regioms, and are of the bituminons or




