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ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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Introduction

Petrographic analyses have been recognized internationally as important in the context of the
genesis, vertical and lateral variation, continuity, metamorphism and usage of coal. The International
Committee for Coal Petrology (ICCP) has made recommendations concerning nomenclature and
analytical methods and has published and described in detail the characteristics of a wide range of
coals. This document agrees substantially with the text of relevant ICCP publications and incorporates
many useful comments made by members of the ICCP and by member bodies of ISO/TC 27.

Petrographic analyses of a single coal provide information about the rank, the maceral and
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inite is a useful measure of coal rank and the distribution of the reflectance of vitrin

d, together with a maceral group analysis, can provide information about some inpiportd
Lechnological properties of the blend.

ISO 7404 series is concerned with the methods of petrographic analysis\currently ¢
acterizing coal in the context of its technological and/or geological use) It‘establishes 4
pgraphic analysis and comprises five parts, see ISO website:

olithotypes are the naturally occurring associations of maecérals which chara
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Methods for the petrographic analysis of coals —

Part 4:
Method of determining microlithotype, carbominerite and
minerite composition

1
This

progortions of microlithotypes, carbominerite and minerite in coals. It applies.only to detg

mad
blue

fluorescence may be used especially at low rank coals.

2
The

congtitutes requirements of this document. For dated teferences, only the edition cited

undgted references, the latest edition of the referenced-document (including any amendments) applies.

ISO
ISO

For fhe purposes of this document, the terms and definitions given in ISO 7404-1 and the follc

ISO

31

point
obsqrvatipofi-of a portion of the particulate block through the eyepiece graticule made

anal

Scope

document specifies a method, using a graticule with 20 crossline intersectionsyfor dete

e on polished particulate blocks using reflected white light (about 400,nn1'to 700 nm)
blue-violet or UV light excitation (365 nm to 440 nm) for better.identification of|

Normative references

F404-1, Methods for the petrographic analysis of.coals — Part 1: Vocabulary
Y404-2, Methods for the petrographic analysis of coals — Part 2: Methods of preparing cod

Terms and definitions

ind [EC maintain terminological databases for use in standardization at the following a

SO Online browsing(platform: available at http://www.iso.org/obp

EC Electropedia:available at http://www.electropedia.org/

Sis

rmining the
erminations
. Additional
liptinite in

following documents are referred to in the text in such a way that some or all of their content

hpplies. For

I samples

wing apply.

ddresses:

during the

Note

ttoemntry— Theattocationr of T poit toa particutar mMicroiithoty pe, O to Car DOTITIETite ot

minerite, is

determined by the macerals and/or mineral matter present at the 20 intersections of the graticule. A point is only
counted if at least 10 intersections fall on a particle.

4

Principle

Examination by using a reflected light microscope and point count procedure of a representative sample
of coal prepared as a particulate block as described in ISO 7404-2. Identification under an immersion
medium of the microlithotypes from their maceral composition. The proportions of the macerals are
determined using a graticule having a grid with 20 points of intersection spaced to define a distance of
50 um on the specimen between extreme intersections in the x (abscissa) and y (ordinate) directions,
respectively. The use of such a graticule allows the analyst to comply with the 5 % minimum content

and

50 pm minimum size stipulation.
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5 Material
Immersion medium, having a suitable refractive index and compatible with the microscope objective.

NOTE If reflectance measurements are required on the same particulate block, an immersion oil as specified
in ISO 7404-5 is used.

6 Apparatus

6.1 Reflected light microscope, having an immersion objective of magnification between x25 and x60
and eyepiede of magnification between x8 and x1Z. The eyepiece shall have the facility for inserting a
graticule.

6.2 Gratigule, inscribed with a grid having 20 crossline intersections according to the pattern shjown
in Figure 1.[The effective distance between extreme intersections in the x- and y-directions, respectively,
is 50 pm.

Key
1 50 um op the specimen

Figure 1 — Design of grid for microlithotype analysis

NOTE1  With a total number of 20 cross line intersections, a maceral appearing beneath a single intersection
can be assumed to occupy 5 % by volume of the area covered by the grid.

NOTE 2  The graticule is designed for use with a particular combination of objective and eyepiece. Change in
either objective or eyepiece will necessitate the use of a grid of different dimensions.

6.3 Mechanical or scanning stage, capable of advancing the specimen in the x-direction by equal steps
of such length that only a negligibly small proportion of the particles examined receives more than one
count on the same particle. The step-length is equal to half the maximum particle diameter, i.e. 0,5 mm to
0,6 mm for samples with a standard top particle size of 1 mm. The stage also permits a similar stepped
advance in the y-direction. The stage movement may be actuated manually, by the counter mechanism or
a computer attached to the stage.

2 © IS0 2017 - All rights reserved
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6.4 Counter/computer, capable of registering the points in each category and preferably the grand
total of points counted.

6.5 Sample mounting equipment, comprising slides, modelling clay and levelling press.

7 Procedure
Insert the graticule (6.2) into the eyepiece of the adjusted microscope (6.1).

Place the levelled particulate block, prepared in accordance with ISO 7404-2, on the stage. Add the
immlersion medium to the surtface of the block, focus and observe the image 1in the microscope.

Assgss the number of crossline intersections lying on the particle in order to decide whether the point
shoyld be recorded in the counting procedure and, if so, whether it should be assigned 'to the category of
a mifrolithotype, carbominerite or minerite. If the number of intersections on one particle i§ 10 or more
the point shall be accepted for analysis. If there are no intersections on coal or mineral mattgr, the point
isighored (i.e. it is not recorded). If the number is less than 10 it shall be recorded as a rejectied category
and the stage shall be advanced by one step. The number of such rejected points shall not gxceed 10 %
of thle total accepted and rejected points. If the proportion exceeds 10-%,)excessive fines maly have been
produced during preparation and a fresh sample should be prepared:if material is available. [If this is not
posdible the fact shall be recorded in the test report. For identifying the material under the individual
crosplines, apply the procedure described in ISO 7404-3. Thé ¢riteria for determining a¢cepted and
reje¢ted points are shown in Figure 2.

If the particle is accepted for analysis, assess the number of intersections lying on mineral matter. If the
nug:lger of crossline intersections on mineral matterexceeds the number shown in Table 1 for a given
numper of intersections lying within the particle, the'material is either carbominerite or minerite.

Thble 1 — Maximum permissible number‘of intersections falling on mineral mattepr for the
point to be classified as a microlithotype

No. of intersections Number of intersections on
lying within the _
particle carbonate, clay, quartz sulfide
16 to.20 3 0
1Ato15 2 0
10 1 0

If the particle is a4nicrolithotype, it is identified according to the criteria shown in Table 2 ignoring any
intersections on,Carbonate, clay or quartz.

© IS0 2017 - All rights reserved 3
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Table 2 — Delimitation of microlithotypes

Location of the crossline intersections lying

Microlithotype in the coal
Vitrite All intersections in the vitrinite
Liptite All intersections in the liptinite
Inertite All intersections in the inertinite
Clarite Allintersections in the vitrinite and liptinite, atleast
one intersection in each of the two maceral groups
Durite All intersections in the inertinite and liptinite,
atleast one intersection in each of the two mac-
eral groups
Vitrinertite All intersections in the vitrinite and inertinite,
atleast one intersection in each of the two mac-
eral groups
Trimacerite At least one intersection in each of the three

maceral groups

These critef
given in Tahl

ia are applicable to microlithotypes containing mineral mattet\not exceeding the li

Imits

If the intersections on mineral matter exceed the limits given in Tabled, determine whether the parjticle
is minerite [or a carbominerite according to the criteria given in .Table 3 and Table 4, if necessar]y. In
using Tablel 3 to identify carbominerite or minerite, the mineralsappearing under the intersections

shall be eitlper sulfide or other minerals, but not both. The carbominerite may be named carbanksg
carbargilitd, carbosilicite, carbopyrite or carbopolyminerite;@ccording to the mineral matter apped

under the ifgtersections.

rite,
ring

Table 3 — Delimitation of carbominerite (exeluding carbopolyminerite with sulfide) and
minerite
Intersections falling on specified minerals
No. of interjsections o - .
vi . Carbominerite Minerite
ying wjithin
partigle Carbonate, clay, Sulfide Carbonate. clay, Sulfide
quartz quartz
19 or|20 4to.11 1to3 >11 >3
17 or|18 4110 1to3 >10 >3
16 4t09 1to3 >9 >3
14 or|15 3to8 lor2 >8 >2
12 or|13 3to7 lor2 >7 >2
11 3to6 lor2 >6 >2
10 2+t05 t 5 t

If both sulfide and other minerals occur under intersections of the grid, within the limits given in
Table 4, the carbominerite is named carbopolyminerite, otherwise the particle is again assigned to

minerite.

© ISO 2017 - All rights reserved
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Table 4 — Delimitation of carbopolyminerite with sulfide

No. of intersections Carbopolyminerite
lying within the Intersection falling on specified minerals
particle Carbonate, clay, quartz Sulfide
16 to 20 1to3 1to3
11to 15 lor2 lor2
10 1 1

maceral group or groups associated with the mineral matter and appearing under

he residual

intel

Hav
cour
equg
ensy

The

NOT
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unde
is trg

8

Report the number of accepted points per microlithotype, per carbominerite and per min

pera
to th

The
repo

The
a)
b)

may

sections of the grid may be recorded to further characterize the carbominerite.

ng identified the point, advance the particulate block by one step along the x<axis, a
ting and traversing the specimen. At the end of a traverse, advance the blockby a ste
| length along the y-axis to start the next parallel traverse. The step length shall b
re a uniform counting of points over the surface of the particulate block.

total number of accepted points shall be at least 500.

) For the assignment of a microlithotype, only the maceral group or groups appearin
line intersections are considered. If a natural boundary between the two different microlit
r the grid, the assessment is made as if there were no boundary/The analysis, as described in t
ditionally applied to hard coals; there is, however, no reason,4vhy it cannot been applied o lign

Expressions of results

entage of total number of accepted pointsi"\Express the values obtained as percentage
e nearest integer.

number of accepted points and thepercentage of rejected points shall be indicated|
rt. An example of a suitable method of expressing results is shown in Table 5.

hature of coal associated with.carbominerite and minerite, if determined, expressed as|
beneral qualitative obsérvations, or
quantitative record’ef maceral groups under residual intersections

be recorded a$ shown in Table 6.

hd continue
p of at least
e chosen to

g under the
hotypes lies
is document,
te.

erite as the
5 by volume

in the test
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Table 5 — An example of a method of expressing the results

Sample No. Date:
Microlithotype Numbel;'(;)iia;;:cepted Volume %
Vitrite 101 20
Liptite
Inertite 64 13
Clarite 57 11
Durite 115 23
Vitrinertite
Trimacerite 141 28
Total microlithotypes 95
Carbominerite Number O.f accepted Volume %
points
Carbargilite 13 3
Carbankerite
Carbosilicite
Carbopyrite 5 1
Carbopolyminerite
Total carbominerite 4
Number of accepted Volume %
Minerite points
4 1
Grand totatl 100

Total numbgr of accepted points 500

Percentage [of rejected points 7

Taple 6 — Nature of eoal associated with carbominerite and minerite (example)

Carbominerite/minerité Associated maceral Number of accepted Accepted points as 3
(gpecify) group(s) observed?2 points percentage of
carbominerite/minerite
Vv 3 20
Carbargilite
V+L 12 80
Vv 1 20
Carbopyrite V+L 3 60
V+L+I1 1 20
Minerite V+1 5 100

a L =liptinite

[ = inertinite

V =vitrinite

6 © IS0 2017 - All rights reserved
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