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Résumé
The Chronological Significance of Coal
by

Kazue Watanabe

1) The age determination method of coal
has not been discovered till the most recent
years. . Mahadevan said that the age of coal
could not be determined by the data of che-
mical analysis, but possible by X-ray analysis
approximately (1935, Fuel.-14, p. 231). Matsu-
naga (1940) remarked the distinctions among
four classes of coal — lignite, brown coal,
bituminous' coal, and anthracite —by the
_several types of their Debye-Scherer’s dif-
fraction rings,-but these are not available
exactly to determine their geologic sequence
of time. Recently Arnold and Libby estab-
lished the age determination device by the
radiocarbon C* ratio. This method has been
applied chiefly to age determination in archa-
ological chronology, hence the applicable
escope of age is from recent times to the
past 20,000 years, containing the probable
error of = 600 years (in the maximum). And
this method is now being improved so as to
apply to the whole scope of geologic times.
From various points of view, it is expected
to meet so much difﬁculty to accomplish
such works. ‘

2) A mew device by the writer remar-
ably differs from other (usual), objective
kmeasurement of the time, providing a tool
for correlation purposes. On this device
coal is treated as an organic condensation
polymerization substance, and C, H, O ratio
derived from  the removing reaction sub-
stance has a continuous but slow, increasing
value in comparison with the length of time.
. This phenomenon was observed in about ten
thousands data of ultimate analysis of coal
by O. Ralston (1915). In Japan, Azuma and S.
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Tsuruta (1940) expanded this principle which
was expressed in C-H-O graph. This expla-
nation requires not only statistics, but also
statistic mechanics. The new method of the

" writer has the characteristics that the ratic

bétween hygroscopic moisture (%) and theo-
retically combined water of coal plays a
leading rdle for the ratio of absolute content
of C, H, O. (in graphic expression only ab-
solute C% is taken.) The most important |
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index of time is —ac

(=0°). This
index is reasonably plotted on the integral
distributive function curve. The functional
formula of this curve is not yet exactly de-
termined because of the incompleteness of
radioactive time scale. In the near future,
we must determine the correlation between
the indexes of some coal measures and the
age of the radioactive minerals obtained at
the same locality of coal measures.

3) The theoretical explanation of this
new method is not enough to comprehend
as yet. The similar type of the explanation
is found in “Hammett’s law” of benzene
derivatives. (Hammett : “Physical Organic
Chemistry ”’ 1940. pp. 184-199).

This theory discusses the effect of struc-,

ture on reactivity. Similar linear relation-
.ships -of greater or less precision are found
to apply to the rate and equilibrium con-
stants of all side-chain reactions of benzene
derivatives. This linear relationships are
the most important, criteria of age determi-
nation. The gradient of the"vst’raight line
on the co-ordinates through the points is to
be determined preferably by the method of
least squares. v

in Hammett’s law : —
- log (k/ky)=0p :

k =rate constant of substituent reactant

ko=rate constant of unsubstituent reactant

0 =substituent constant '

\
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o =reaction constant (=gradient).
in this new. method: —
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a( M )

—dc =a

=aC+b

0+ 3 —theoretical combined water (%)

M= hygroscopic moisture (%)
a =differential coefficient v

: (=gradient) —

C =absolute content of carbon (%)
b =constant.

The case of new method of the writer
is distinguished from that of Hammett’s law
in the following respects.

(1) Ordinate — The former has its lo-
arithmic expression log (k/ko), the latter has
gnone,

(2) Abscissa— The . substituent con-
stant is not fit for the absolute content of

carbon (22). Nevertheless,
O

O+5
mately similar to —s7— M

& s kapproxx

, because the poly-

merization grade is related to the ratio of
" H,O content and the rate constant (velosity
constant) in that reactive system. Further-
more, the process of the consideration is
quite similar.in both cases. The effect of
pressure and temperature is the most serious
problem in respect to the unstableness of

- the gradient. Although metamorphosed coal

“(both heat and pressure) show the higher

0+§

value of M in mahy cases, the gradient

does not fluctuate so much as we presume

4) Method. .

(A) First méthod uses a datum of ulti-
mate analysis of coal, and converts it into
the followings : — M+A+C+H+0O+N+S=
100/ The length of 122 on the abscissa '
must be equal to the length of 1 on the
ordinate. Accordingly, the differential coef-
ficient of gradient is expressed in tan ¢, and
0 is the very criteria of the geologic time
sequence. The line which represents the

%8 %)

gradient rotates clockw1se as coal becomes
older. (0° ——180°).

Y

C%
CVI

(B) Second method uses data of mois-

" ture, ash, carbon of coal, which is obtained

by rapid titration method : — (Bulletin of the
Geological Survey of Japan., Vol 2, No. 3.
p. 37 )

z{%’

B i

_ C
CP= 302 A;

C, =ash, water free C%
A, =water free ash %

C2 on the abscissa is the same as of
(A). The line which represents the gradient.
(0) rotates counter-clockwise as coal beco-
mes older. (0° —— 180°).

¢ should be converted into ¢ by the
exchange table Fig (9 ).

5) Relation between geologic perlod and

.the d1fferent1a1 coeflicient () of coal is shown

as below
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Holocene, Pleistocene, } 5 o
‘Pliocene - O 4
Miocene 4°—— 10°
“Tertiary { Oligocene 10°—— 30°
lEocene .30°—- 78°
- ' Paleocene 78°——100°
Cretaceous 100°——144°
Jurassic 144°——155°
Triassic 155°—160°
Permian 160°——169°
Carboniferous 169° ——179°
Devonian (?) ——180°
(uppermost) - -
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