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The use of modified "geological" techniques of core drilling and
microscopic examination of the core samples have revealed lump size
distribution conations around the tuyere and patterns ‘of microtextural

reactions which can he related to the coal from which the coke was made.

THERIMAL ANALYSIS OF COAL, WITH PARTICULAR RLFERENCE
TO MINERAI. CONSTITUENTS

5.5t.J. Warne & D.H. French
Department of Geology, The University of Newcastle,N.S.W.

Differential thermal analysis (DTA) and thermogravimetric (TG)
determinations of coal in inert (nitrogen) furnace atmosphere conditions
have been applied to the study of minerals which commonly occur in coal.
These rnethods provide wuseful sources of information concerning the
detection, indentification, rates and temperatures of thermal decomposition
and content evaluation of the minerals.

The order of abundance in which these minerals normally occur in
coals is clays, carbonates, sulphides and silica minerals. The clays may be
composed of illite, montmorillonite and kaolinite, the carbonates of
siderite, calcite and members of the dolomite - ferroan dolomite - ankerite
series, sulphides of pyrite and its polymorph marcasite, together with
quartz, chalcedony and opal.

For these mineral groups thermal analysis methods are most useful
for the carbonates and least applicable to the clays.

Positive identification of the individual carbonate minerals by DTA
is much enhanced and the detection limits considerably improved by making
the determination in flowing carbon dioxide.

Full TG curves, at preselected heating rates, provide a measure of
the weight loss at various temperatures and the rate at which it occurs.
From these curves, the temperatures at which specific minerals are stable,
or decompose to yield gaseous products may be accurately evaluated,
Isotherrmal  determinations (heating at specific constant temperatures)

provide additional information which is directly applicable in the fields of
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ash fusion temperatures, mineral component release and residual carbon
contents in products such as power station and retort ash, together with
washery resldues.

Mineral contents and their decomposition products are also
noteworthy in relation to catalysis, oil shale retorting practice and
conditions, and perhaps liquefaction processes.

REACTIVE INERTINITE

CF K. Diessel
Department of Geology, The University of Newcastle,N.S.W.

The paper is based on the results of NERDA&D program project
78/2621.

The project's aim Is the elucidation of the degree of reactivity
during carbonization shown by the coal maceral group INERTINITE. The
reason for the interest in these coal components is related to their
abundance in some Australian coals and the alleged detrimental Influence
they exert on coke stability which disadvantages some Australian coking
coals on the world market.

In the course of the project coking tests up to 1000 degrees
Centigrade have been carried out on twenty coals of different rank In
such a manner that coked portions of the samples could be correlated with
their equivalent uncoked parts. A comparison of several optical
properties of Inertinite macerals before and after carbonization has
demonstrated bireflectance to be a sensitive measure of reactivity. On
this basis it has been found that a reciprocity exists between the level of
precarbonization reflectance of inertinite and its bireflectance in coke.
The Increase In the latter Is non-linear and involves a sudden jump which
Is taken as the boundary between reactive (high bireflectance) and
non-reactive (low bireflectance) inertinite. In relation to coal rank a
reactivity fleld for Inertinite has been delineated which can be subdivided
into two areas of high and low reactivity, respectively. On the whole,
the proportion of reactive inertinite is higher than allowed for In
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petrography-based coke slability calculations. The non-reactive portion
of inertirite is nol ali detrimental to coke inaking, which is shown by the

beneficial influence of some inertodetrinite.

SLIM CORE TESTING FOR MAXIMUM COAL PRODUCT [iMFORMATION

R.H. Jones

3.H.P. Central Research [.abnratories

A method of preparing ash profiles of the coal seam intersections in
bore cores by nondestructive means has becn devised at ZHP Central
Research Laboratories. The method is; based on x-radiography of the
core followed by ARD testing. When combined with the
macro-petrographic logging introduced by C.F.K. Diessel in the early
1960's, the genlogist has as much information as he can expect from
normal core testing to use for correlation purposes; and the core is still
in its original position in the core box.

There is also enough information to select pnssible working sections
although, on occasion, alternatives may be required. Products which can
be expecled to be quite similar to the final saleable products can then be
prepared by float-sinking these sections, even from 45 to 60mm diameter
cores.

The method nas proved both cost-effective and time-effective. It
has eliminated intensive ply-by-ply testing. The non-destructive testing .
can be completed within 2 to 3 days of receipt of core, It alone can
provide a good appreciation of the washability and coking potential of the

coal, and even of potential problems such as ash fusibility in fuel coal.
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AUSTRALASIAN SEAM BULK SAMPLING DOWN A NARROW SHAFT

R. Sanders
Newcastle Wallsend Coal Company Pty. Limited

One of the final stages of a coal exploration programme involves
the taking of bulk samples. Such samples, whose mass may vary from
half a tonne to a hundred tonnes or more, are required for such purposes
as washing plant tests, coking blend trials, combustion tests and/or
marketing samples.

In 1969 and 1970, Project Mining Corporation Limited carried out a

coal exploration programme at Caves Beach (Mawson), just outside of
Newcastle.  Although a complete geological and coal quality evaluation of
all seams of the Newcastle Coal Measures was carried out, the terget seam
for more extensive evaluation was the Australasian Seam. This seam
occurs in the middle of the Measures, at the top of the Cardiff
Sub-Group. .
Initial attempts to sink a rectangular shaft at Swansea Heads, to
gain a bulk sample of the Australasian Seam, failed because of the
considerable cover of loose sand. Subsequently it was decided to sink a
shaft at a site just south of the Swansea High School. The seam at this
point was about 153m below the surface.

The hole was drilled between November 1969 and August 1970 using
a 4 tonne hard-faced chopper bit. This bit was raised and dropped
continuously, the fine rock cuttings being removed from the hole by water.
The hole was lined for the first 9.2m with 915mm o.d. steel pipe.  The
remainder of the hole, to a total depth of 159m, was then lined with
763mm o.d. steel pipe. The annular gap between the pipe lining and the
wall of the hole was pressure grouted.

" After exposing the seam face by cutting out a section of the pipe
and qrouting, three bulk samples were extracted from the seam using a
compressed air operated pick. The samples weighed a total of 8 tonnes.

During the sampling exercise, access to the seam was gained by
lowering the geologist down the hole in a specially designed man cage.
Ventilation 8ir was supplied by a pump and compressor. The hole had to

be bailed reqularly to remove seepage water. Continual monitoring of the
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air for methone and oxygen levels was carried out, as were daily

inspections by a retired mine deputy. Props and slabs were set for roof
support.

On completion of sampling the hole was allowed to fill with water,

then capped with a steel plate.



