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Foreword

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-governmentabk—h—Haisor—with—1SO—alseo—take—part—in—the—work—sO—collaborates—closely—with the

THoO—torico— OOt o o— oot

International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main tgsk of technical committees is to prepare International Standards. Draft International Standards
adopted by [the technical committees are circulated to the member bodies for voting\*Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a‘vote.

Attention is frawn to the possibility that some of the elements of this document¢may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 7404-2 as prepared by Technical Committee ISO/TC 27, Solid mineralfuels.

This second edition cancels and replaces the first edition (ISO 7404-2:1985),which has been techn|cally
revised.

ISO 7404 cgnsists of the following parts, under the general title: Methods for the petrographic analysis of coals:
— Part 1: Yocabulary?)

— Part 2: Methods of preparing coal samples

— Part 3: Method of determining maceral.group composition

— Part 4: Methods of determining mictolithotype, carbominerite and minerite composition)

— Part 5: Method of determinjrig-microscopically the reflectance of vitrinite

1) Parts 1 and 4 of this International Standard will be available under the original title, Methods for the petrographic
analysis of bituminous coal and anthracite, until the revisions of these documents have reached the stage at which they
are publicly available.

iv © 1SO 2009 — Al rights reserved
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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 an extenswe handbook that is continuously updated, descrlblng |n detall the characteristics of a

ISO/

Petrpgraphic analyses of single-seam coals provide information about the rank;

micr
usef
mac
coal
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The

The
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coals
allow
surfg

given in the Annex A, which is for information only.

Man

Petrpgraphic analysis can be required at any stage on samples from the coal seam in situ, fr

core
The
that

porates many useful comments made by members of the ICCP and by member

TC 27, Solid mineral fuels.

the n
plithotype compositions and the distribution of mineral matter in the coal. Thereflectance of

he-handbook and

bodies of

haceral and
vitrinite is a

Il measure of coal rank and the distribution of the reflectance of vitrinite in a\coal blend. Together with a

bral group analysis, it can provide information about chemical and technological properties of
blend. Various other applications, like the characterization of bulk samples; cargoes, etc., an
mination of different rank vitrinites in complex coal blends are in use.

the coal and
| the precise

7404 (all parts) is concerned with the methods of petrographic analysis currently ¢mployed in

bcterizing coal in the context of its technological use and establishes a system for petrograph
method is applicable for low-, medium- and high-rank caoals.

varied petrographic composition and hardness of coal and the type and amount of inclU
br does not permit the formulation of a precise._procedure that can be applied with equal s
5 and ranks of coal. For example, a successfulpreparation method for use with medium- a

might not be applicable among low-rank coals. Within these limits, therefore, this part
s the operator to apply individual skills\and experience to the preparation of a satisfact
ce. Nevertheless, recommended procedures that have been found applicable to a variety

y processes are involved between the mining of the coal and its preparation for in

c analysis.

ded mineral
iccess to all
nd high-rank
of I1ISO 7404
ory polished
bf coals, are

justrial use.
bm borehole

5, on the raw product from_the colliery, on the products from the preparation plant, or on the final product.

pmount and size distribution of the coal being investigated thus varies widely and it is importa
he sample obtained for petrographic analysis is fully representative.

nt to ensure
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Methods for the petrographic analysis of coals —

Part 2:
Methods of preparing coal samples

1

This
coal
polis

2

The
refer
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ISO
ISO
ISO
ICCH

3

For the purpose of this document, the definitions given in ICCP International Handbook and in
apply.

A re
bind
free

Scope

part of ISO 7404 specifies methods for preparing a polished particulate block froma sampl
for analysis by reflectance microscopy. These methods can also be applied)to the prep
hed, embedded lump of coal.

Normative references

ences, only the edition cited applies. For undated references the latest edition of the
ment (including any amendment) applies.

B310-1, Test sieves — Technical requirements and testing — Part 1: Test sieves of metal wir
7404-1, Methods for the petrographic analysis of bituminous coal and anthracite — Part 1: Vg
18283, Hard coal and coke — Manual sampling

P International Handbook of Coal Petragraphy

Definitions

Principle

bresentative sample of air-dried coal is crushed to a specified particle size and mixed wi
pr. TThe'mixture is formed into a particulate block, one face of which is ground and polished to
hid,scratch-free surface for analysis by reflectance microscopy.

following referenced documents are indispensable for the“application of this document.

e of crushed
aration of a

For dated
referenced

b cloth

cabulary?)

ISO 7404-1

h a suitable
give a relief-

5

5.1
coal.

The

a)

Reagents and materials

Binder, used to hold the particles of crushed coal together as a particulate block, or to embed a lump of

properties of the binder shall be such that

there shall be no chemical reaction with the coal or immersion oil;

b) for liquid binders such as polyester resin, the curing temperature required to make the particulate block
should not exceed 100 °C and a temperature of less than 60 °C is preferable;

© 1SO 2009 — All rights reserved
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c) for thermoplastic mounting materials such as polymethylmethacrylate (PMMA) powder, a temperature of
about 120 °C is required for proper annealing;

d) the surfaces of the coal particles should be easily wetted and there shall be good penetration of pores
and cracks;

e) the coal particles should be held securely during grinding and polishing;

f)  there should be a marked contrast with the coal particles when immersed in oil and focused under the
microscope;

g) the hardnessshouldbe comparable with thatof the coal So that a i1at, reffef-free and scratch-1ree sufface
can be pbtained by grinding and polishing;

h) there should be no large volume changes during curing, which can cause possible damage,'to the|coal
particles;

i) the viscpsity of liquid binder should be such that the tendency of coal grains to sedgregate due to dgnsity
and sizg is minimized.

5.2 Mould release agent, that does not affect the coal and mounting compound, *nor damage the moulgd.

5.3 Grindjng abrasives, consisting of silicon carbide papers of decreasing-grain size, [53,5 ym (240 drit or

P280), 23,6 pm (400 grit or P800), 16,0 um (600 grit or P1200)].

Metal-bondegd, diamond-impregnated 15 pm grinding disks may be Gsed as a substitute for the smaller-grain-

size silicon garbide paper.

5.4 Polishing abrasives, consisting of metal oxide powders, colloidal silica suspension, or diamond pastes

of decreasin

A polishing
polishing st3g

NOTE T

and on the g
throughout an

55 Lapc

6 Apparn

O grain size.

abrasive having a maximum particle\ sizé not exceeding 0,05 um shall be used for the
ge.

he number of polishing stages depends on the grain size of the abrasive used at the final stage of gri
rain size of the polishing abrasives available. It is recommended that aluminium oxide powders be
d that an abrasive having a maximum particle size of 0,3 ym be used for the penultimate polishing stag

oths, made of cotton,'silk or synthetic fabric with a minimum of nap.

atus

6.1 Test

suitable lid

The grinding

6.3 Press

ieve, having an aperture 1,00 mm, in accordance with the requirements of ISO 3310-1, w
nd rece€iver.

final

hding
used

b

ith a

mill may be manually or electrically operated.

, for use when pressure is required during curing, for example when using PMMA.

It shall be capable of producing a pressure of up to 21 MPa 2) and may be a simple hand operated lever, a
torque-wrench, or a hydraulic press.

2)

1 MPa = 108 N/m?2 = 145 psi.

© 1SO 2009 — Al rights reserved
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6.4 Moulds, to hold the mixture of coal and binder during the curing process.

In simple moulding, these may be made from heavy-gauge aluminium foil, but reusable moulds may be made
from silicone rubber, flexible plastic, aluminium or steel. For pressure moulding, a cuboid or cylindrical steel
mould equipped with a removable base and cap or other means of removing the block from the mould after
curing; see Note. The interior surfaces of the metal mould should have a ground finish.

Metal moulds for use in pressure moulding shall be capable of withstanding double the pressure normally
applied in making the particulate block. The internal dimensions of the mould shall be such that the face of the

block that will be polished has a surface area of at least 500 mm2.

NOTE—For reflectance analysis, If the coal IS delicient In VItrnite, It can be necessary 1o make more thah one block of
minimum size.

6.5 | Pelletizing machine, consisting of an automatic mounting press that can be pre-programmied for mould
size,| type of binder (thermosetting, thermoplastic), heating time, cooling time, initial temperaturg, and curing
pressure.

Thege have been found to be time-saving and produce blocks of consistent quality. By employing a spacer in
a tall mould, two pellets can be made during one cycle.

6.6 | Containers, disposable, suitable for mixing the required amounts‘of coal and binder.

NOTE Wax-coated containers are unsuitable for liquid binders.

6.7 | Machine for grinding and polishing, either with stationary or rotating laps for manual polishing, or
automatic grinder/polishers which have been found to save’time, equipped with interchangeable Iapping discs
for epch of the grinding and polishing stages.

The machine should be fitted with a contra-rotating.specimen holder of the type in which the spegimen is held
rigidly and is not free to rotate independently .of the holder. The specimen holder should have|a means of

vary

6.8
SUCG

Jets
necqg

ng the load on the specimen.

Sample cleaner, consisting of a means of cleaning the surface of the particulate block
essive stages of grinding and polishing.

of tap water and distilledwater are essential and, in addition, an ultrasonic cleaning bath is|
ssary, a water filter should-be used to remove solid particulates from the water supply beforg

cleaning and polishing.

between the

desirable. If
it is used in

6.9 | Desiccator.

7 Procedure

7.1 | Preparation of the coal sample for making a particulate block
7.1.1 Sample

Obtain a representative sample of the coal being examined. For most purposes, it is convenient to take this
sample after the first stage in the preparation of the laboratory sample for general analysis in accordance with
the requirements of ISO 18283.

7.1.2 Drying

Air-dry the sample (7.1.1) in accordance with the requirements of ISO 18283 to facilitate crushing and sample
division and to avoid interference with the curing of the binder in the preparation of the particulate block.

© 1SO 2009 — All rights reserved
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7.1.3 Size

reduction

Reduce the size of the particles to an upper limit of 1 mm.

The reduction in the size of the coarse particles should be carried out using a grinding mill (6.2) adjusted to
give a product crushed with minimum production of fines. If a mortar and pestle (6.2) is used, sieve and grind

the oversize

repeatedly until all the coal passes the specified size.

7.1.4 Sample division

Divide the sample using a riffle or small rotary sample divider to obtain a laboratory sample of 50 g to 100 g of

coal in accd
container pr

7.2 Prepa

The objectiv
of at least 5(

NOTE1 A
segregation o

The precise
press is use
the steps in

NOTE 2 In
binder. When

7.3 Prepa

For cylindrig
particulate b
decreasing {

Particulate f
may show g
material at t
the stratifica

Suitable maferials for both’grinding and polishing are described in 5.3 to 5.5, and A.2.3 to A.2.5. Carry o{

final polish v

Thoroughly
polishing. In

rdance with the requirements of ISO 18283. The laboratory sample may be stored in a-s¢
or to analysis.

ration of particulate block

b is to prepare a suitably thick particulate block that, when polished, exposes a-surface comp
% coal.

polished surface with this percentage of coal reduces the time of analysis and any tendency towarg
f particles due to size and density.

procedure for preparing a particulate block depends on the type of binder, mould and whet
d. Provided that the materials and apparatus comply with, the requirements of Clauses 5 a
he procedure may be chosen by the operator.

the case of blocks made with epoxy resin, an elevated, temperature may be used to promote curing
rapid curing is not required, curing can be carried out at ambient temperature.

ration of polished surface of particulate block

al-shaped samples prepared by pressure moulding, grind and polish one end face o
lock, by hand or by using a grinding*and polishing machine (6.7) and a series of abrasiv
article size. The block may be held'manually or by means of a specimen holder.

locks made with liquid binders and cured in the absence of pressure under ambient cond
ravity (density) stratification, with larger particles along the bottom or base of the block, and
e top. Grind and polish) the sides of such stratified blocks, that is, the surfaces perpendicu
ion.

ith an abraSive having a maximum particle size not exceeding 0,05 pm.

ivashthe surface of the block under a strong jet of water (6.8) after each stage of grinding
meftsion of the block in distilled water in an ultrasonic cleaning bath is recommended for rem

the debris re

baled

rised

s the

her a
nd 6,

bf the

the
bs of

tions
finer
ar to

t the

and
bving

maining after the grinding stages. The removal of all traces of polishing abrasive from the blg

ck is

essential. After the final washing, rinse with a jet of distilled water and dry the particulate block in a stream of

clean air.

NOTE 1

NOTE 2

An electric hair-drier or fan-assisted warm-air chamber are both suitable for this purpose.

Several recommended polishing and grinding procedures are given in Annex A.
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7.4 Examination of the polished surface

7.41 Examine the polished surface using a microscope equipped with a dry objective lens at a
magnification of approximately 100x to 250x. The polished surface should fulfil the following requirements.

a) It should be flat and essentially free from relief.
b) It should be substantially scratch-free, with little evidence of pitting.

c) It should be clean, free from smears and abraded material.

If thd polished surface does not meet requirements a) to c), repeat the procedures detailed in 7.3]beginning at
the grinding stage.

Give| particular attention to the final stage of polishing and, if necessary, change the final'polishing abrasive
and/pr the lap cloth.

If the surface fails only requirement c), repeat the washing procedure detailed’in”7.3. If, after further rinsing
with [distilled water and drying in a stream of clean air, the surface still does nhot meet all the r¢quirements,
repept the procedure beginning at the grinding stage. Polishing defects and‘acceptable surfaces dre illustrated
in Figure 1; see Note.

7.4.42 The following photomicrographs are shown in Figure A.1:

a) roal grains well polished without relief or other defects, in air;

b) rpoal grains well polished without defects, under oil immersion;

c) Foal grains with smear tracks across the surface of the block;

d) roal particles with coarsely pitted surfaces Wnsatisfactory for the measurement of reflectance;

e) pn unacceptable polish due to the meshwork of coarse and fine scratches.

Photpmicrographs a) and d) are viewed with a dry objective lens. Photographs b), ¢) and e) are| viewed with
an o|l immersion objective lens.

NOTE The appearance of\very fine scratches on the polished surface of vitrinite is a common fault in polishing.
Thesk scratches can be seen-more easily by altering the intensity of illumination or by using oblique illuminafjon.

7.5 [Storage prior.to reflectance analysis

If the polished surface is satisfactory, remove the block from the holder. Store in a desiccator (6.9) for 15 h
prior| to refléctance analysis, unless it has previously been established that the reflectance of the coal is
unaffectédby moisture content.

7.6 Re-examination of a particulate block

Prior to re-examination for measurements, a surface that has been previously exposed to immersion oil and
subsequently cleaned for storage shall be re-polished in accordance with 7.3.

© 1SO 2009 — All rights reserved 5
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Annex A
(informative)

Examples of procedures for the preparation of a polished particulate
block suitable for petrographic analysis from a sample of crushed coal

A.1 Genejral

This annex dlescribes the materials and apparatus used by many laboratories to make particulaterblocks

samples of ¢
the merit of
ranks with reg

rushed coal, and the grinding and polishing of these blocks for examination. The procedures
being relatively quick and produce a polished surface to the required standard on'egals of diff
asonable consistency. PMMA powder is unsatisfactory for mounting low-rank coals.

A.2 Reag
A21

A211

nts and materials

Bindlers, consisting of one of the following:

poxy resin, polyester resin, and their hardeners, consisting of a low-viscosity epoxy resirn

a liquid hardener, or a polyester resin and its hardener.

WARNING
polyethyle
steps by pr

The mixture
freshly mixe
grains can t3

A21.2

A.22 Mol
propellant.

An aerosol
equally effeq

A.2.3 Grin
medium gra

from
have
brent

and

Contact between epoxy resins and the skin.should be avoided. Rubber or disposable

e gloves are recommended. Avoid inhaling fumes from the resin during mixing and cy
bviding good ventilation.

of the epoxy resin and hardener should-have a viscosity not exceeding 10 P3) at 25 °C
d and the curing time at (90 £ 5) °C should not exceed 30 min, or gravity sedimentation o
ke place.

Polymethyl methacrylate powder.

Id release agent, consisting of a silicone compound in a non-chlorofluorocarbon (CFC) ag
mixture of canola©il, grain alcohol and lecithin, normally used as a non-stick cooking spra

tive.

ding abrasives, consisting of water-resistant, adhesive-backed silicon carbide paper havi
n size-of approximately 50 um or 15 pym.

ring
vhen

f the

rosol

y, is

ng a

Metal-bondg

d,~diamond-impregnated, 15 um disks may be substituted for silicon carbide paper with

the

smaller grain size.

A.2.4 Polishing abrasives, consisting of an aluminium oxide powder having a maximum particle size not

exceeding 0

A.25 Lap

,3 um or 0,05 um, or colloidal silica suspensions having a maximum particle size of 0,05 uym.

cloths, synthetic cloths backed with a water-resistant adhesive and with a minimum of nap.

3) 1P=0,1

Pa-s =0,1 N-s/m2.
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Apparatus

A.3.1 Hydraulic press, capable of producing a pressure of up to 21 MPa.

A.3.2 Mould; see 6.4.

A.3.3 Heating jacket, suitable for raising the temperature of the mould to (90 + 5) °C.

A3.4

powder as mounting compound.

Cooling wings, aluminium, capable of accelerating the cooling of the mould when using PMMA

A3.

A.3.]

A.3.I Containers, disposable; see 6.6.

Grinding and polishing machine; see 6.7.

 Ultrasonic cleaning bath, capable of functioning as a sample cleaner.

A.3.8 Desiccator.

A.3.9 Oven, capable of being maintained at (90 = 5) °C.

A.3.
out @

A3.

A4

A.4.

A4.

Prep
man

Plac
of ad
the

thorg

Parti
can
finer

0 Thermometer, metal probe type, with a mechanical temperature indicator, or digital soli
overing the range 0 °C to 110 °C.

1 Automatic mounting press.

Procedures
1 Preparation of particulate block

.1 Preparation of particulate block' using polyester resin

are about 10 mL of the polyester resin and hardener (A.2.1.1) in the proportions recommsg
Ufacturer and thoroughly mix'in*a disposable container (A.3.5) using a stirring rod.

tivated polyester resif and thoroughly mix using a stirring rod. The coal/polyester resin mixtu
ughly mixed and wetted.

culate blecks made with liquid binders and cured in the absence of pressure under ambie

show gravity (density) stratification, with the larger particles along the bottom or base of th
material at the top.

I-state read-

nded by the

e approximately 10 g fepresentative of the crushed coal sample into a mould. Add an equivalent amount

re should fill

mould to a depth~of 25 mm. Ensure that particles located at edges and corners of th¢ mould are

ht conditions
e block and

Ejec

the particulate block from the mould and label it. It the block Is slightly soft when pressed wi

place it in a drying oven maintained at (90 + 5) °C for a few minutes until it is quite hard.

A.4.1.2 Preparation of particulate block using epoxy resin and pressure moulding

h the finger,

Prepare about 10 mL of the epoxy resin and hardener (A.2.1.1) in the proportions recommended by the
manufacturer and thoroughly mix in a disposable container (A.3.5) using a disposable wooden splint.

Place approximately 20 mL (26 g) representative of the crushed coal sample into another disposable
container. Add a few drops of the prepared resin and hardener mixture and thoroughly stir these into the coal
using a disposable wooden splint. Add additional resin drop by drop until the mixture has the consistency of a
stiff paste that just adheres to the walls of the container.
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Clean the plungers and internal surfaces of the mould (A.3.2) to remove any resin left from previous use and
coat these surfaces with a mould-release agent (A.2.2). Insert the lower plunger. Preheat the mould and
plungers to a temperature of (90 £ 5) °C using a heating jacket (A.3.3) or alternatively by placing them in a
drying oven (A.3.9) maintained at (90 + 5) °C. Fill the preheated mould with the coal and resin mixture and
insert the upper plunger. Place the mould and contents in a press (A.3.1) and apply a pressure of at least
14 MPa but not more than 17 MPa to the block for 3 s to 5 s. Release and reapply the pressure and repeat the
cycle several times to remove air bubbles entrapped during mixing. Maintain the pressure for at least 10 min
to accommodate any shrinkage whilst the block hardens.

Avoid application of too much pressure, which can result in cracking the coal particles. Use the heating jacket
to maintain the temperature of the mould at (90 = 5) °C throughout this operation, and for at least an additional
10 min. Chefkthe temperature with a thermometer (A-3.10) pfaced in the shaft dritted nto the ptunger-

Eject the ps
thumbnail, p

rticulate block from the mould and label it. If the block is slightly soft when pressed)with the
ace it in a drying oven maintained at (90 £ 5) °C for a few minutes until it is hard.

A.4.1.3 Preparation of particulate block using PMMA powder and pressure curing

Use a 5mL
coal sample
together by
(A.2.2). Inseg
ensure that
sample iden
insert the u
(A.3.1), equ
heating cycl
diameter of
and 20 min.
and replace
bubbles ent
pellet, which

If an autom
cycle does
cooling cycle

A.4.1.4 Pr

Place the lu
completely ¢
sample of cq
resin, be pl
returned to

spaces, ther

(3 g or 1 tsp) measuring spoon, and place three parts by volume representative of the cru
(9 g) and one part by volume (3 g) of the powdered PMMA in a confainer and thoroughly
jentle shaking. Spray the internal surfaces of the mould and plungers. with a mould-release 3
It the lower plunger and pour the coal and PMMA mixture into the mould. Gently tap the mod
the mixture is evenly distributed and level, and add about 4 g“of the PMMA powder. PI3
tification label on top of the PMMA, and add sufficient PMMA to just cover the label. Carg
bper plunger without disturbing the PMMA, and place the mould and the contents in a {
pped with a heating jacket (A.3.3) and apply a pressure of at least 1 MPa to the block.
b varies with the age and condition of the equipment.used, but for a steel mould with an int
P5 mm to reach the annealing temperature (about\120 °C) of the PMMA can take between 1(

it with the aluminium cooling wings. Release-and reapply the pressure several times to releag
rapped during heating. Maintain a pressure of 21 MPa during the cooling cycle of the P
lasts about 15 min.

tic mounting press is being used;.ensure that the temperature of the mould during the he
ot greatly exceed a maximum. temperature of 120 °C, and that the pressure applied durin
does not greatly exceed 21-MPa.

eparation of an embéedded lump of coal using polyester resin

overed by the, liquid binder. The viscosity of the binder can be relatively high, especially
al is porous:,lt is recommended that moulds containing very porous samples covered in poly,|
ced in & sealed container in which the air pressure can be reduced by a vacuum pump
mbientseveral times prior to curing. This promotes the flow of polyester resin into the pores
eby{preserving the structural integrity of the sample.
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When the temperature of 120 °C is reached, rémove the heating jacket from around the njould

e air
MMA

ating
j the

mp of coal in a mould and activate an adequate volume of polyester resin so that the sample is

f the
bster
and
and

A.4.2 Grin

ding procedure

The following procedure describes the use of a specimen holder with a semi-automatic polishing machine.
However, manual grinding, using a similar sequence of steps to acquire a suitable surface for polishing, is
acceptable.

Secure the particulate block in a specimen holder, apply a pressure of approximately 0,02 MPa to the block
and grind one flat surface of the block using silicon carbide paper having a median grain size of approximately
50 ym (240 grit) with water as the lubricant. The laps should rotate at between 125 r/min and 150 r/min and
the specimen holder should rotate in the opposite direction at between 30 r/min and 60 r/min. Flush the
abrasive surface with water whilst grinding and continue grinding until the exposed surfaces of the coal
particles lie in a plane free from holes and cracks. The time for automatic grinding is dependent on such
factors as the hardness of the coal, the state of wear of the silicon carbide papers and the initial levelling of
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the blocks in the specimen holder. Although this stage should normally be completed within 1 min, it can take
considerably more time; see Notes 1 and 2.

Remove any particles of grit by washing the particulate block contained in the specimen holder under a strong
flow of tap water. Immersion in distilled water in an ultrasonic cleaning bath (A.3.7) can ensure the removal of
any trapped coarse grit.

Change to a silicon-carbide paper having a medium grain size of approximately 15 ym (600 grit), or to a
metal-bonded 15 pm diamond-impregnated disk, and continue the grinding until the individual coal particles
are clearly visible and the surface is smooth, free from deep scratches and has a slight polish. Cleanse the

particulate block and specimen holder as described in the previous paragraph.
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the blocks. After washing~the blocks on the lap for about 0,5 min, remove any residual particlg

alum
flow
trapy

Repé¢at therpolishing procedure using a second lap charged with a slurry consisting of 100 mL
L-of'gamma aluminium OXIde powder with a maX|mum particle size of 0,05 pm. AIternatlver

25 m

nine the ground surface using a microscope equipped with a dry objective lens of lew.n
foximately 10x) without removing the block from the specimen holder and, if deep scratches
nd the surface by the same procedure commencing with the 50 um grain size silicon-carbide

imen holders normally accommodate several blocks and all the spaces shodld be filled, v
ssary, before operating.

= The edge of the block can be manually chamfered on the silicon carbide, paper of 50 um grain
entation of the edge during polishing with the consequent risk of damage tocthe prepared surface.

F 2 The silicon carbide papers are replaced when they are worn to-an extent that suitably ground su
pduced in the normal time required for the particular grinding stage,

3 Polishing procedure

procedure in this subclause describes the use of\a specimen holder with a semi-autom3
nine. However, manual polishing, using a similar sequence of steps to acquire a suitablg
nination, is acceptable.

are a slurry by adding 100 mL of water to"25 mL (five level teaspoons) of alpha aluminium g
4) having a maximum particle size 0f(0,3 um, and pour into a squirt-bottle container. Alterng
y of a watered-down, commercially prepared suspension of 0,3 ym alpha aluminium oxide pq
hp is stationary, saturate the lap ¢loth with water and pour the slurry over the surface of the cl

y the same pressure to the block that was used in the grinding stage and with the same lap s
locks for 2 min. It is not.necessary to add additional slurry or water during the 2 min polishing
pf this period, and with-the lap still rotating, flood the lap with water to remove the slurry fron

inium oxide powder by washing the particulate blocks contained in the specimen holder un
of water. Immersion in distilled water in an ultrasonic cleaning bath (A.3.7) can ensure rer|
ed polishing’abrasive.
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nagnification
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wder. While
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peeds polish
time. At the
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bf water and
use a slurry

lap is stationary, saturate the Iap cloth with water and pour the slurry over the surface of the cloth.

er. While the

Apply the same pressure to the block that was used in the grinding stage and with the same lap speeds polish
the blocks for 2 min. It is not necessary to add additional slurry or water during the 2 min polishing time. At the
end of this period, and with the lap still rotating, flood the lap with water to remove the slurry from the lap and
the blocks. After washing the blocks on the lap for about 0,5 min, remove any residual particles of coal or
polishing abrasive by washing the particulate blocks contained in the specimen holder under a strong flow of
water. Immersion in distilled water in an ultrasonic cleaning bath (A.3.7) can ensure removal of any trapped
polishing abrasive.
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The final polishing procedure uses a third lap charged with a slurry of colloidal silica suspension, usually
watered-down to the manufacturer’s specifications, and with a particle size of 0,05 ym. While the lap is

stationary, s

aturate the lap cloth with water and pour the slurry over the surface of the cloth.

Apply the same pressure to the block that was used in the grinding stage and with the same lap speeds polish
the blocks for 1 min. It is not necessary to add additional slurry or water during the 1 min polishing time. At the
end of this period, and with the lap still rotating, flood the lap with water to remove the slurry from the lap and
the blocks. After washing the blocks on the lap for about 0,5 min, remove any residual particles by washing
the particulate blocks contained in the specimen holder under a strong flow of water. Immersion in distilled
water in an ultrasonic cleaning bath (A.3.7) can ensure removal of any trapped polishing abrasive.

Finally, rinse
the specime

After use, th
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theblocks withrdistitted-water, dry themmima streamof cleamairand; without rermovingthem
n holder, proceed with the examination of the blocks as described in 7.4.

e laps should be washed with water and stored in a container. The lap cloths should bé repl
ecome worn or when unsatisfactory polished surfaces are produced.

polished coal surfaces. Operators should experiment with a variety of lap-cloth types in ord
pt are satisfactory.

shing time should normally not exceed 1 min, but this is dependent.on the pressure applied t
eeds of rotation of the lap and the number of blocks in the specimen holder. Relief effects g

ith the range of lap speeds and pressures specified, it has,been found that a satisfactory, n
an be achieved. The precise conditions to achieve the standard of polish required shoul
for the particular machine used and, once established, they should not be varied fo
production of polished particulate blocks, for similar‘coals.
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lap cloth used in the final stage of polishing determines the ability to/produce consistently
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b particles are minimized by keeping polishing times as short as possible. Using this type of
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