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JAPANESE INDUSTRIAL STANDARD J IS

Methods of Microscopical Measurement M 8816-1986
for the Macerals and Reflectance of Coal

1. Scope

This Japanese Industrial Standard specifies the methods of microscopical
measurement for the macerals and reflectance of coal.

2. Definitions

For the purposes of this standard, the following definitions apply, and
others are in accordance with JIS M 0104.

(1) coal The coal is a carbonaceous sedimentary rock having wvarious
characteristics on the basis of the kinds of original vegetable
matters, degrees of metamorphism and the difference in degree of
intermixing of impurities. The peat and brown coal of the same
category are discriminated from the coal on the basis of differences
of equilibrium moisture, volatile matter and calorific value.

The coal, under the naked eye observation, almost all except
particular kinds, presents banded structure consisting of layers of
bright coal with bright luster, layers of dull coal with dark luster,
and layers, fragments or splinters of ligneous natural charcoal, and
under the microscope, it is composed of the macerals different in
luster and shape, :

Furthermore, the larger part of the impurities intermixed in
the coal are composed of the mineral matters which have been
intermixed in the coalification process,

(2) macerals and maceral groups of coal The macerals of the coal are
microscopically recognizable minute organic constituents of coal,
These are classified into 12 types as given in Table 1. The
macerals of coal similar to each other in microscopic properties are
collected in groups as the maceral groups, and are classified into
3 groups as given in Table 1,

Applicable Standards:
JIS M 0104-Technical Terms Used in Coal Utilization

JIS M 8811-Methods for Sampling and Determination of Total
Moisture and Adherent Moisture of Coal and Coke

JIS R 6001-Abrasive Grain Sizes
JIS Z 8401-Rules for Rounding off of Numerical Values
JIS Z 8801-Test Sieves

Corresponding International Standard:

ISO 7404-Methods for the petrographic analysis of bituminous coal
and anthracite
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(2.1) vitrinite A maceral group mainly originates from the lignéous
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Table 1, Macerals and Maceral Groups of Coal

Maceral group Maceral

Telinite
Collinite (Col)
Degradinite (Deg)

Vitrinite (V)

Sporinite (Sp)
Cutinite (Cut)
Exinite (B) 1 Alginite (Alg)
Resinite | (R)
Micrinite (Mi)
Macrinite (Ma)
Inertinite (1) | Seclerotinite (Sc)
Fusinite (F)

| Semifusinite (SF)

Remark: The symbols given in parentheses
( ) are abbreviations.

parts of a plant, which is the more homogeneous as compared

with the other maceral groups and occupies the principal part of
the organic matter constituting coal, therefore, this is a maceral
group exists in almost of all kinds of coal.

white colour under reflected light (oil immersion),

in degree of coalification.

degradinite as the macerals.

(2.1.1)

(2.1,2)

(2.1.3)

telinite = A maceral which originates from the ligneous pai'ta
of a plant, and in which the cellular texture is recognizable.

collinite = A maceral which originates from the ligneous parts
of a plant, and in which the cellular texture is not recogniz-

able.

degradinite = A maceral which originates from the ligneous
parts of a plant, which have been collapsed minutely.
Although its tone of colour is similar to that of the coexist-
ing telinite and collinite, generally it is lower in reflectance

than these,

=

It presents an ashy
It presents
light colour, as its reflectance becomes higher with its progress
It includes telinite, collinite and
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(2.2) exinite A maceral group which mainly originates from the leaves
of a plant, the horny barks of twigs, spores, pollen, seeds, duck
weeds and resinous matters, and which generally presents dark
gray colour to dark black colour under refiected light (oil immer-
sion), In the coal of lower grade coalification than a bituminous
coal of medium volatile matter (volatile matter 20 % to 30 % in dry,
ash-free basis), although it presents darker colour than the
coexisting vitrinite, it presents lighter colour as the grade of
coalification proceeds, and turns out to be a matter analogous to
the vitrinite. There are the sporinite, cutinite, alginite and
resinite as the maceral group.

(2.2,1) sporinite A maceral which originates from pollen, spores
and seeds, and which is recognized as in their original
forms or modifications. It is a somewhat flat minute to
coarse particles,

(2.2,2) cutinite A maceral which originates from leaves of a plant
. and horny barks of twig and the like, and which is recog-
nized to be in their original forms or modifications. It
presents a linear shape or band shape, and frequently
presents a saw-toothed shape.

(2.2.3) alginite A maceral which originates from duck weeds.

(2,2.4) resinite A maceral which originates from resinous matters.

(2.3) inertinite A maceral group which originates mainly from
- ligneous parts of a plant and fungi. It presents, under a
reflected light (oil immersion}, gray colour to white colour, and
is generally brighter colour than the coexisting vitrinite. It
includes the micronite, macronite, sclerotinite, fusinite and
semifusinite.

(2,3.1) micrinite A maceral of minute particle (under 10 pm) of
which original matter is not clear.

(2.3.2) macrinite A maceral of coarse particle (10 ym min.) of
which original matter is not clear. |

(2.3.3) sclerotinite A maceral which originates from fungi, It
includes the sclerotiums of from one room to multi-room and
string shaped myceliums, and also reticulum of oval shape
or irregular shape.

(2.3.4) fusinite A maceral which originates from the ligneous
parts of a plant. This consists of that of which cellular
texture of charcoal shape is recognizable and that presents
an arc shaped construction, and is generally higher in
reflectance than the coexisting vitrinite.
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(3)

(2.3.5) semifusinite A maceral which originates from ligheous

parts of a plant. Generally cellular texture is recognized
in it, and it presents a shape of vein-like, lenslike or
fragmentary shape. It is an intermediate existence between
the vitrinite and the fusinite.

Remark: Since the physical and chemical characteristics of
the respective micerals of the coasl have relation-

ship with the degree of coalification, so these
differ in a wider range depending on the degree
of carbonization.

In addition, these are the mixture of non-homoge-
neous materials.

mineral matter in coal The mineral matter in the coal, other than

originates from the original plant texture, the greater part of
which has been intermixed in the coalification process, consisting
of clayey minerals, sulfide minerals, carbonate minerals and other
minerals.

Remark: The mineral matters in the coal are sometimes expressed
in (MM) as abbreviation.

3. Method of Prqgarinﬂ Sam&

3.1 Summary The method to make up a briquette, mixing the extracted
sample, crushed to a specified particle size and dried, with a binder, and
the method to grind and polish this briquette to a relief-free and scratch-
free surface, are specified,

3.2 Apparatus and Devices The apparatus and devices shall be in
accordance with the following:

(1)
(2)
(3)

(4)

(5)

Grinder The grinder shall be that of capable of crushing the
sample so that to pass the sieve of 850 um finally.

Riffle Sampler The riffle sampler shall be that, for reducing the
sample, which is specified in JIS M 8811.

Sieves The sieves shall be the standard sieves with apertures of
850 ym, 500 um and 75 um as specified in JIS Z 8801,

Mould The mould which is a vessel for holding the mixture of
coal and binder, during the binder sets, and from which the
briquette, after setting, can be removed with ease.

Remark: The mould used shall be such that the surface of the
briguette to he polished has a circle or square of
400 mm2 or over in area.

Heating and Pressing Apparatus The heating and pressing
apparatus used shall be that capable of heating the sample
contained in the mould specified in (4), ordinarily to 110 °C and
applying pressure up to 36 MPa.

Reference: 1MPa = 10,197 kgf/em?
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