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TW0 M EMORANDA

The Commission of the European Communities has, on several occasions,
expressed itself very clearly on the question cf coal research, both in its
“energy. policy immediately after the events of 1973,‘and agajn more recently.

' It considers that this research is an impottent ‘factor in maintaining and impré<
"ving the economy. With regard to coal, the aims of research are identical to
those of the coal industry, that is to say 2 '

- to maintain.annuél production at the current level of 250 million tec if
possible
=~ to improve productivity and stability of production costs

to achieve improved utilization and valorisation of the products of the coal

industry

to improve working conditions.

For coal, an increased research effort during the coming decade constitutes
one of the means of achieving the objectives for production and productivity.

The priority areas defined in the Medium=Term Research Programme 1975-1980,
published in the 0J n® ¢ 60 of May 1974 and supplemented bu the publicaticn in the
0J n® C 160 of December 1974, where the criteria for the selection of research
projects were re-specified, are still valid.

The Medium=Term Guidelines for Coal, 1975-1985, published in the 0J in
January 1975 also describe the Commission's research policy concisely.

To put this R & D activity into practice, the Commission has already
decided to grant aid in 1975 and 1976 to a total of 32.2 MUC for the
carrying~-out of coal research programmes for which contracts have been signed
by the Commission.

.'/I.
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Fur 1977, the Commission has received more than fifty requecs:s for financial
aid within the framenwork of its Medium~Term Programme, 1975-1980 and under the
terms of Article 55 §2 ¢} of the E.C.S5.C. Treaty.

These research proposals have been examined and studies by the Services
of the Commission in collaboration with the experts of the Commission's Coal
Research Committee (CRC) in order to make a selection which will enable the
E.C.S.C.'s financial efforts to be concentrated on projects which enter into -
the Medium=Term Programme and which correspond mostcibsely: to the criteria

specified therein.

Following examination by the Coal Research Committee on 8 November 1976,
the proposec selection, which includes 38 projects representing on overall cost
of the order of 3 MEUA, received a favourable opinion. The total aid necessary
to carry out these projects amounts to about 18 MEUA.

Two memoranda have been prepared corresponding to the proiects selected,
one concerning the programme on mining technology for which aid amounting to
12 MEUA is foreseen, and the other relatiny to coal valorisation, for which
aid of 5 MEUA is foreseen. It is envisaged that 100,000 EUA will be required
to cover the costs of disseminaticn of information and related costs.

N.B. The parity for the EUA is that of 8 November 1976.
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MEMORANDUM

CONCERNING A COMMUNITY COAL RESEARCH PROGRAMME IN THE FIELD OF MINING
TECHNOLOGY WITH A VIEW TO OBTAINING FINANCIAL AID UNDER THE TERMS OF
ARTICLE 55 § 2 ¢) OF THE E.C.S.C. TREATY.

(Budgetary year 1977)

I. General remarks

In deciding on the coal research progreamme for the coming year it is
essential to consider the energy situation in general and the position

«of the Community's coal mines in particular. Only in this way is it
possible to justify sufficiently the employment of public funds for
research and development in the field of mining technology.

It is clear that the consequences of the 1973/74 energy crisis have
been largely forgotten because the crisis has not made itself felt

. directly in terms of a 1astiﬁg energy shortage for tae individual
consumer, but only indirectly through the effect of massive increases
in energy price levels on the national économies of the Communitye.
These have been an important factor in the worldwide economic recession
of the last two years and have also consequently contributed to the
fact that the expectations expressed in 1974, particulérly for the
Community’s coal mining industry, have not been fulfilled, but have

been virtually reversed.

It must be asked whether these effects are of e temporary, short-term
nature, or of a long-term nature, and therfis that coal can play in
‘the future in its two main markets - steel production and electricity

generation -~ must be examinede

In the long term, and ignoring the current situation, a further increase

in gteel consumption is expected. Furthermore, since the blast furnace
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must play a dominant rdle in iron production, at least in the foreseeable
future, and since its specific coke need cannot be reduced below a
certain minimum level, the future for coking coal seems to be assurcde.
This is further confirmed by the increasing efforts of some of the
Community's coal producing countries either to acquire coking coal mines
in third countries or to widen the coking coal basis by the development

of new processes, such as the manufacture of formed coke.

In the field of electricity generation the future of coal will depend

largely on the development of nuclear energy, in spite of the recent
greatly increased use of natural gase With regard to nuclear energy,

a certain disenchantment has arisen on technical, safcty and economic
grounds, and this opens up good future prospects for coal. However, coal
can only be used if it succeeds in meeting the increasingly severe
requirements for environmental protection, either through the preparation
of suitable products or through the improvement of conventional processes

or the development of new techniques for the generation of electricity.

In conclusion, it seems that the long-term outlook for coval as an energy
source and as & raw material is highly promising. The Commission of

the BEuropean Communities has taken account of this both by its approval

of the "Medium~term Guidelines for Coal 1975-1985" (0J No. C22 of '
30/1/1975) and by its more recent proposals and actions. Mention need

be made here only of the financing of coal stocks, the easing of the
financing of the construction of new coal-fired power stations and, of
special significance here, the greatly increased aid for coal research.
The reason for the latter development was the expectation that a
strengthened R & D =ffort would help the Community's coal mines to achieve

the objectives necessary to secure their future, namely:

- to make available competitive products which could, moreover serve as
a stabilising influence in the event of further increases in energy

price levels
~ thereby to achieve optimum use of available reserves, and

~ to offer more attractive working conditions to the labour force.

iy
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As evidence for the justification of these hopes it may be szid thet
the development of the Community's coal mines in the last twenty years
ds due mainly to the consequénces of imprbved mining technology.which,
in.turn, is the result of an undiminished R & D efforte.

On the above~mentioned grounds, the Commission proposes the approval of
a Community research programme in the field of mining technology which
will be undertaken by the following institutions:

-~ The National Goal Board, London {¥CB)
- The Steinkohlenbergbauverein, Essen (StBV)

- The Centre d'Etudes et Recherches des Charbonnages de Francez Paris, )
CERCHAR

- The Institut National des Industries Extractives, Lidge (INIEX)
~ The N.V. Kempense Steenkolenmijnen, Houthalen (KSM)

in close collaboration and for which financial aid is requested under the
terms of Article 55 § 2 ¢) of the E.C.S.C. Treatye

‘II, Aims and objectives of the programne

The objectives which must be achieved in the field of mining technology
in order to secure the future for coal can be summarised in a few key

pointse.

Under this heading the prims objective is *to offer safe and attractive
working conditions to the labour force that will be required. For this,

it is necessary:

- continuously to improve mine safety, especially with regard to the
control of methane and rock pressure in changing and apparently

worsening conditions, and

- to make the working environment more tolerable by, among other things,

measures 1o improve the mine climate, new equipment for quick, safe and

comfortable transport of persomnel, improved communications, etc.
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A further important aspect is the preparafion of products which can

be used without damage to the surface enviromment. The most important

measure:; in this field must be the reduction of the sulphur content of
coking - and power station coal and - in the longer term - reduction in the
ash content of the latter.

Technology_

In the field of coal wimning there is important work to be done to achieve

better utilization of available seams, to avoid, or at least to diminish
the difficulties and initial cost of opening new seams or advancing to

increased depths. The most important measures here are:

- to extend to less favouravly-situated seams the results already achieved

in high=-output faces

- the search for wimning techniques which can be used in sloping scams
which, with existing techniques, cannot be included in winnable reserves

on technical and economic grounds.

In the field of infrastructure means of transport and conveying are needed

which can match up to constantly increasing output per operational unit, or
can accommodate the ever-increasing distances and size and quantity of equip-

nent, and can be used simultaneously for persomnel transport.

the improvement -of the results of mine operation, and thus towards the
maintenance of the competitivity of the Community's coal mines. To fulfil
market requirements, it is especially necessary to adapt coal preparation,
which is at the interface between mine operation and the market, to
increased throughputs (preparation of coking=- and power station coal) where
the raw coal will contain increasing quantities of water, ash and fine

materiale
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The new research prograrme proposcd takes account of the above require-
ments and falls into four main areas which are covered by the following

sub=-progranmes

- Methane studies, climatic problems, rock pressure and supports
- Methods of working and techniques of coalgetting
- Outbye services underground

- Mechanical coal preparation

I1I1. rogramme og wogk envisaggd

The new research programme consists of four sub-programmes containing
a total of 20 proposals which are itemised below. The whole programme
will be carried out in close collaboration between the research institutions

and the Community's coal mines.

ogramme "Methane studies, climatic problems, rock pressure and sugports“

This programme conesists of six proposals, and concerns the natural phenomena
which are encountered in underground work. The work envisaged is based
partly on the results of carlier research and should contribute towards
the solution of technical and safety problems which have arisen froﬁ the

most recent developments.

1. Development of methods for controlling methane QCERCHAR!

This proposal is aimed at improved prediction of emission, particularly

in the neighbourhood of faces and roadway drivages, and at the perfection

of processes for controlling emission in normal operation.

Total cost ¢ 2, 103, GOO FF
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Control of mine climate in the presence of high rock temperatures

and high-output operation §StBVE

Experiments are planned on the influence of technical developments in
mining on heat pickup by the mine atmosphere, and on efficient means

of controlling the mine climate, as well as on the further development

of cooling installations and cooled garments.

Total cost: 2, 200,000 DM

The use of chilled dust suppression water and other technigques to
control heat emission on the coal face (NCB)

Further experiments will be carried out on the heat balance in coal-
winning, using the water necessary for dust suppression 1o cool the
mine atmosphere and including the development of compact cooling

installations for the particularly badly-afiected areas at face ends.

Total cost: 187,240 &

Improved stability of walls and roofs (CERCHAR)

The main feature of the experiments is the avoidance of the collapse of
high walls in steep seams by experiments on the mechanism of crack
formation, deformation and disintegration, and by the development of

processes for monitoring and controlling these phenomena.

Total cost:s 5,493,600 FF

5. Peoe end roasdwey stability: Geological criteria (NCB/University of

Newcastle

This proposal is aimed at an improved design of access roadways to
longwall faces through an increased knowledge of the deformation and
yield of strata around faces and of the relation of deformation and

yield to the mechanical propcrties of the rocke.

Total cost: 55,040 B
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8.

Prediction of strata stability from instrumentation and modelline d 2a

(NCB/University of Cardiff)

Wor!z is planned on the determination and evaluation of interactions

between the factors that influsnce strata movement and deformation,
especially in faces and roadways, the improvement of measurement
equipment for this pworpose, and the use of models to simulate under-

ground situations.

Total cost: 82,500 &

- Programme "Methods of working and technigues of coalggttinﬁr

This programme consists of six projects whose aim is the economic

working of inclined seams, the further optimisation and automation of
face operations, and improved solutions to the difficult problems of

face/foadway intersections.

New coalwinning and transport systems for inclined scams (StBV)

The emphasis here is on the development of a new winning technique.

in the form of a combination of supportless winning and hydraulic
transport. This should make possible the economic winning of
extensive reserves in inclined seams which hawe largely been already

openeds
Total costs 3 600 000 DM

Optimisation of coal winning

The topic of this project is the systematic improvement of oﬁerating

techniques and development of new

techniques in ploughing and shearing, the development ef a new plough
system in the form of a combination of the ®Glcithobel™ and a
conventional plough, and the further automation of face operations.

Total cost: 10,250,000 DM



9.

10.

11.

12.

Proggggme "Outhye services underground"

Autoniation of coalwinning (WCB)

The reliability of face equipment will be improved by a new optical
technique for face alignment, by the development of a drum shearer

with equipment for cutting at face ends, by the improvement of face

.conveying equipment, and by experiments on cableless power supply

for winning machines

Potal cost ¢ 1,597,110 &

Use of fire-resistant fluids in slow-running hydraulic motors LKSML

This project is concerned with the extension of cxisting work on the
development of an integrated system for hydraulic operation of face
conveyor and plough which will make possible an equal sharing of the

load between main and auxiliary power supplies.

Total cost: 8,500,000 FB

Improvement of T-junctions (StBV)

"and

The improvement of face ends (NCB)

This is a Community project from StBV and the NCB, which is aimed at
better solutions to the provelms of T=-junctions. On one hand, the
development and testing of new machiners is planned and, on the other
hand, systematic experiments on rock behaviour as the basis for new

support systems at face/foadway intersections

Total cost:  3,000,C00 DM
and 1,073,000 &

This programme contains six projects aimed at the improvement of conveying

and transport systems on one hand, and at the extension of modern methods

of deta transmission on the other.
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14.
15.

16.

17

18.

mprovement of the operating characteristics of conveyor belts
with high—strength reinforcement (StEV) '

Tﬁe suitability of new conveyor belts with high-strength textile
_reinforcement (tensile etrength up to 2000 kp/cm of belt width)
will be assessed by static and dynamic testse

R U

Total cost: 1 500 000 DM

Trackless havlage technology (StBV)

Rationalisation and modernisation of manriding and equipment
transport {CERCHAR

Mine roadwey floor stabilisetion (NCB)

These form three parts of a Community project concerned with the

further application of trackless haulage technology originally
developed in France. In particular, the prerequisites for the
utilization of diesel vechicles under various conditions will be
clarifieds . The first requirement for this is the good condition
of the roadwaye ‘

Total cost: 3,900,000 DM

294994400 FF
323,500 &

Underground radios data ftransmission and processing (INITEX)

and

Control of collicry operations (ICB)

This Community project of INIEX and the NC3 is aimed, in addition -
t0 the further development of various aspects of communications and
data transmission, at developing a system which will require only

a cingle cable for the purpcses of verbal communication, data
transmission, monitoring and remote control,

Total cost:s 32,000,000 FB
1,500,000 &
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Programme "Mechanical coal preperation"

s=mlLs

This programme consists of two projects which are aimed at improved
treatment of the cver-increasing quantities of fine coal and the
measurement of sulphur content which is becoming more important on

environmental grounds.

19. Optimisation of the preparation of washing water and other suspensions
{St3V)

This project, aimed at improving water clarification and the preparation
of fines by further developments and new developments in clarification
equipment, will take account of the constantly-increasing amount of

coal that must be treated and the similarly increasing quantity of

fine material,.

Total cost: 1 750 000 DM

20. Continuous determination of sulphur content (NCB)

This projcct is concerned with the testing and further development of
two techniques (thermal necutrons and X-ray fluorescence) for rapid,

continuous determination of the sulphur content of raw and washed

P coal for better adaptation to increasing market requirements and

environmental proiection.

Total costs 291 160 &

IV.Estimated cost and duration of the prosramme

The estimated total cost of the programme is
20 105 O0C EUA*

The cost and duration of the individual projects are summarised in the

following table:

#Based on the conversion rates from national currencies to EUA
on & November 1976
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. Project Proposer |Duration | .Total Cost
Years BUA*
Methane studies, climatic problems,
} rock pressure and supports
1. Development of methods of controlling | CERCHAR 2 381 €00
. methane .
| 20 Control of mine climate in the StBV. 2 822 500
presence of high rock temperatures -
and high-output operation
‘3¢ The use of chilled dust suppression UCB 3 275 000
water and other techniques to confrol
heat emission on the ¢oal face : .
‘Ao Improved stability of walls and - CERCHAR c 994 000
. roofs ' ‘ :
5. Face and roadway stabilitys NCB 3 81 000
- -geological criteria -
6o Prediction of strata stability NCB 4 121 500
from instrumentation and modelling :
2 675 000
Methods of working and
technigues of coalgetting
Te New coalwinning and transport StBV 3 .1 345 500,
systems for inclined seams ‘
8. Optimisation of coalwinning StBV 3 "3 830 500
techniques and development of
new equipment
9« Automation of coalwimming NCB 3 2 343 500
10, Use of fire-resistant fluids in Xsum 2 ‘ 207 000
slow-running hydraulic motors
'f1l. Improvement of T-junctions StBV 1 121 500
12. The improvement of face ends NCB 1 574 500
10 422 500

# Based on the conversion rates from national currencies to EUA

on 8 November 1976
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. . ‘ Duration [ Tovasi co.d
Project Prcposer venrs EUA*
Outbys services undergreund -
13, Improvement of the operating StBY 3 561 000
characteristics of conveyor belts
with high-strength reinforcement
14+ Trackless haulage technology StBY 3 1 457 500
15, Rationalisation and modernisation CERCEAR 2 452 500
of manriding and equipment irans-
port
16. Mine roadway floor stabilisation NCB _ 475 000
17. Underground radio: data trans— IVIEX 779 000
mission and processing ‘
18, Comtrol of colliery operations NCB 3 2 201 000
*% 5 926 000
Mechanical coal preparation
19. Optimisaticn of the preparation StBY 3 654 000
of wasiing water and other
suspensions
20. Contimious determination of NGB 3 __Az7 500
sulphur content 1 081 500
20 105 000

% Sec pege 11
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Ve Research results

The BeCeS.Cp; Hxperts' Comnittees which are already concerned with all
research work in the four fields of the new programme will also
supervise and keep under review the execcution of the research werk

that forms the subject of the requests,

The agreements {o be concluded with the beneficiaries of the aid will

- define the rights and obligations of the contracting partiss. Tl.ey
will be designed primarily to ensure that the research results will be
mede available to all interested parties in the Community, in accordance
with Arts 55 of the EeCeS.Ce Treatye.

Vi. bxpected consequences of the new programme

The expected repercusgions of the research work in the pr0posed'programme

will make themselves felt in three directionst

The research oh methane, mine climate and rock pressure (?rojects 1 to

6) deserve particular mention in relation to mine safety and working ‘
conditionse These can contribute especially to the prevention of
accidents and to the creation of more tolerable environmental conditions.
In addition to this mejor aspect, the studies mentioned will help to
establish the conditions necessary fcr coalwinning at greater depths

or under more severe conditions in the futurc.

This is also true for the work on improvement of T=-junctions (projects

11 and 12), on further development of underground communications

(17 an@ 18), and on the introduction of trackless haulage (14 to 16)

which, besides improving operations, will alsc contribute to the improve-
ment of mine safety and the optimisation of working conditipnsv(reduction
of the danger of accidents at face ends, safer transmission of information,

quicker and more comfortable personnel transport).
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Finally, preject noe 20 is of special importance for the environment
since it will make possible continuous observation of the sulphur content
of raw and washed coal and will also mekc easier the introduction of ary

necessary measures.

From the technical point of view, two features are important in relation
to supports. First, the projects on winning in inclined seams (No. 7)
end the further optimisation and automation of face operations (Nos. 8
to 10) will contribute towards the extension cf the outstanding perform—
ances already achieved in other types of seam, thus enabling better
exploitation of seams and improved safety in workplaces tc be achicved.
Secondly, projects 10 and 11 should be mentioned, since these will make

possible better solutions to the problems of face/roadway intersections

which have hitherto not been solved satisfactorily. In the field of outbye

operations, the installation of new conveyor belts (Project No. 13) will
make it possible to adapt conveying equipment to constantly increasing
throughputs. This project also has a safety aspect becausc it will be
poséible o uée these belfs for manriding. The same is true for projects
Nose 14 to 16 whose z2im is the widespread introduction of trackless
transport with its advantages for rapid equipment movement and safe man-—
riding. The two projects on further use of telecommunications (Nos. 17
and 18) will have, besides their effect on improved and faster control of
operations, an important influence on mine safety through more reliable

monitoring of envircmmental conditions.

Finally, from the gconomic point of view, a direct or indirect influence
on the improvement of operational results is to be expected from all
projects. Project No. 19 should be mentioned here particularly since, in
view of thc increasing fines content of raw coal, it has grcat importance

for the preparation of both coking coal and power-station coal.

VII. Conclusions
Lo o = o T SR L

In view of the interest and importance of the proposed research programme

with regard to technology, safety, working conditions, protection of

‘l
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\
the environment and the economy of underground and surface operations in

+he Community‘s coal mines, the provision of financial ai by the EeCe3:Ce
for the execution of cach of the projects is judged to be lappropriate and

justified.

The tosal cost of the research programme will be 20 105 EUA and the
Commigsion proposes to grant aid totalling 12 063 000 EUA [to cover its

share of the research expenditure.

Distribution of aid

CERCHAR (France) 1 096 500 EUA
INIEX (Belgium) A67 400 EUA
KSM (Belgium) 124 200 EUA
NCB (Great Britain) 4 449 400 EUA

StBV (Germany) 5 875 500 EUA
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| MEMORANDUHM

CONCERNING A COMMUNITY COAL RESEATCH PROGRAMME IN THE FIELD OF PRODUCT BENEFICIATI
WITH A VIEW TO OBTAINING FINANCIAL AID UNDER THE TERMS OF ARTICIE 55 § 2 ¢)

OF THE E.C.S.C. TREATY

(Budgetary year 1977)

I. General remarks

The course of events since the beginning of the erergy crieis in 1973 has shown tiint
coal ¢an, and should, play a larger part in meeting future cnergy requirements
than had previously been envisaged, and that the use of indigenous reserves
should be optimised to reduce the Community's dependence on external supplies

of energy and raw materials. Extensive and coordinated research efforts are
required in two main areas 1o enable Community coal resources to be used to the
best advantage. First of all it is necessary to ensure that coal can be extracted
efficiently at an economic cost and, at the same time, that working conditions
and safety in the mining industry are improvad. Secondly, research it needed

to maintain and improve the market for coal by impoving its utilization so that

it can try to play a competitive rSle in the medium term in the traditional
fields of coke manufacturs and electrizity generation and so that, in the

longer term, it can be used suocessfully as a source of chemicals and liquid

and gzsecus fuels.

The Commission has already played an active part in encouraging the development
of new and improved carbonization techniques aimed at improving the eiliciency
and ecohomy of metallurgical coke production and at enabling a wider range of
cheaper and more abundant types of coal t0 be used in coke manufasture. A
continuing effort is required to ensure that the best wse can be made of such
techniques, to further their developmenit, znd to solve ths new rang: of pro-
blems that arices in their epplication. Investigations are also needed to
improve the upgrading of carbonization by~products and the coatrol of pollu-
tion, not only in the oocking industry but also in other ccal conversion proceses.

eofen
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The results of such studies will lead to improvements in the economy of coke
producticn;, and in working conditions and envircmmental control, thus benefi. -
ting both the steel industry and the Coomunity at largs.

Research in the field of ocoal combustion will help to ensure that coal can
continue to compets, in terms of economy, convenience and environmental
acceptability, with other fuels for the generation of electricity and for other
purposes. In future years, coal will be used as e source of gesa2s, liguid fuels
aend chemical raw materi&éls and the research that has been initiated into.ths.

conversion of cogl fer these purpose:muskibe continued-to-cmsure. that the necessaiy
technology will be available when it is required.

The safe disposal of colliery spoil presents a serious technical and economio.
problem for the mining industry. The Gommunity therefow has a strong interest
in research cencerned with the treatment of spoil to produce upgradeq materials
end Vith finding new uses for the resulting products. The aim of such research
is not only to alleviate the problem of spoil disposal but also to find profi-

table outlets for this undesirable waste material.

The Community has already given financial assistance %o programmes of research
in the field of product benefxvlatlon, and the following Community institutions s

The Cen re d'Etudes et Recherches des Charbonnages de France, Pdris (CERCHAR)
The Centrq de Recherches Métallurgiques, Lidge (CRM)

The Centro Sperimentale Metallurgico, Roma (CSH)

The Deutscher Braunkohlen~Indusirie~Verein, Kéln (DEBRIV)

The International Fleme Research Foundafion, Idmuiden {IFRF)

The National Coal Bozrd, London (5CB) .
The Natlona] Carbonising Company, Ltd, Mansfield (N“C)
National Smoknless Fuels, Ltd, London (NSF)

The Steinkohlenbergbeuverein, Essen (StBV)

have submitted reguests for financial aid under the terms of Artiole 55
§ 2 ¢) of the E.C.S.C. Treaty for further research projects in th;s field.

Thé projects which form the subject of these reéuests form two -Community pro- -
grammes’ of ‘research in the fislds of coking and briquetting of coal, and

new chemical and physical processes and products from coal which are a logical -
extension of earlier Community progiammes but which also include new.elements. -

sefen
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The allocation of tasks within the programme takes account of the facilities and
expertise exlst"ng in the var1ous Community countris, and a closs ccllaboration

between research workers and coal producers is assured.

II. Ainms and objectives of the programme

The research projscts in tﬁé field of product beneficiation for which aid is
réqucstéd ara related to two main topics, and thus form two programmas :

- the coking and briquetting of coal, and

- new chemical and physical processes and products from coal.

The performance and fuel consumption of biast furnaces, and Lence the cost{ ¢*f
steel production, are affected by changes in ithe quantity and quality of the
mineral constituents of the coking coal and coke used by the steel indusiry, and

the resecarch programms in the fielid of coking and brigueiting of coal includes

a project whose aim is to develop a new, rapid analytical terhnique which will
enable quality control in the production and\uﬁilization of coke to be improved,
Corvsiderable progress has been made in cokipg fechnology in recent years,

. rotably in the use of larger ovens, charge pfeheating and high;intensity carbo-
nization, and the Community has taken great interest in such developments, The
research programme iucludes a number of projebts related to these fechﬁiques.
The eafety cof che cven operation and the rangs of coals that can be carbonised
sucoessfﬁlly are affected by the phencmenon of pressure exerted by the coal

charge on the oven walls, and it is proposed +o develop a simple laboréto:y test

for rapid assessment of this problem when preheated coal blends are used. The
efficiency of coke oven operation, the quality of the coke prddﬁced and atmos-
pheric pollution cduring oven'diacharge are influenced by the uniformity of oven
heating and it io planred to apply an experimental technique, elrcady ﬂsed
sucoessfully for conventionzl ovens, to tall ovens where the problem of uniform
temperature distribution is more severe. Aid is requested for a continuation and
extension of current bas1c studles of the properties and carbonization behavious
of coal blends aimed at w1den1ng the range of cosals that can be carbonlzed.

as well as for pilot- and industr abwauale 1nveatlgatxons of a new technlque
“for incr0351ng the amouns of cheap nonwookirg coal that can be 1ncorporated

" in%o blends for the manufacture of blast furnace coke.

-t
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I{ is also proposed to carry out studies aimed at improving the control and
automation of the coking process, with particular reference to the use of
-charge preheating, high-~intensity carbonigzation and a wider range of'coals.
In the field of carbonization by-products it is intended to develop a new
process for emmonia recovery which will use smaller ampgnta of energy and
water than conventional methods, and to investigate the recovery of chemicals
from the by-products of low-temperature carbonization. The latter project has
particular relevance to the manufacture of formed coke, The Community has
elready financed studies 6f the production of small-sized coke from lignite
for use as a cheap, non—pélluting fuel in the metallurgical industry and it
is proposed “to continué, on fhé demonstrétion scale, investigations into the
new process that hes been developed. The last project in this programme is
concerned with environmental protecticn. It is concerned with improved
purification ‘of liquid efflucnts from coking plants and forms a logical
complement o studies that are alreédy supported in this field,
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The programme in the field of new ohemical =nd phveical procesces and products

from coal contains a proposal to continue current studies of gasification in
fluidised beds, aimed at developing a cheap, efficient and clean system for
generating electricity from coal. The Community has already supported reseérch
.into the liquefaction of coal by extraction with supsrcritical gases as a
means of producing chemicals and liquid fuels, and aid is now requested for
studies in connection with the development of a pilot plant for this process.
Hydrogenation Q;ovides an alternative method of producing chemicals from
coal,which could replace oil products, and it is interdet to pursue the study
of low-cost hydrogenation processes on the laboratory- and pilot scales. )
The disposal, uiilization and upgrading of waste materials from thg mining '
industry presents: a continuing problem, and ‘the research programme includes
two new projects related to this topic. The firct deals with the manufacture
of a dense aggregate from colliery spoil, while the second is concerned with
investigations into the utilization of light sands and aggregates made from
the same raw material by processes that heve been developed with aid from

the Community. A number of new uses will be studied. Community aid has already
bsen given for research aimed at improving the convenience and competitivity
of coal~fired equipment in the industrial and quasi-domestic market, and it is
planned to continue tkis work in a further project. A second propoéal in the
field of combustion deals with pilot-scale studies of the combustion of high
ash coal in the electricity and cement industries. The study is aimed at
faciliting the use of cheaper coals in tlse large markets, and at improving
the efficiency of energy utilization. Finally, it is proposed to continue
existing studios of pollutanis formed during the coal processing (including
carbonization) which present potential health hazards.
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'I1I. Progromme of work envissged

The proposed research programme in the field of produgt beneficiation can be

summarised as follows : - b

Programme "Coking

Properiies of coking coals ead carbonizetion products

1. Direct saelysis of coal and coke mineral constituents using the glow

digcharge technigue (CSM)

Development of a technique for rapid analysis io replace traditional methods
for determining the inorganic coastituents of coal and coke in order to
improve quality conirol and the efficiency of coke utilization.

Tctal cost : 152,000,000 Lit

Development of conventional coking technicues

2.

3.

the homogeneity of the' coks produced.

Deyelopment of, & laburatory test_to detect jthe dangers of presgure in

1
e

‘preheated blends (CERCHAR)

Extension of a small-scale test, originally‘défeioped for conventional, wet
coai blends, to detect the danger of pressure in the carbonization. of
preheated blends, and tlus to provide a low=cosi, routine test for use in
coking plant laberatories.

Total cost ¢ 1,151,440 FF

and its improvement in tall ovens (CERCHAR)

Yertioal temperature disiribution

Tests on models and industrial coke ovens $0 "improve thg.ﬁnifo;hity of -
heating in tall ovens, aimed at. improving.the efficiency and economy of

operation, reducing pollutant emission during oven diechsrge, and improving
. 0 v -

Totel cost : 2,151,090 FF

vl
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4. Relationship between properties of coke oven blends and-goke product (NCB)

Extension of pfevious studies to include predictioa of the quality of coke
made from coal blends, taking into account the rats of carbenization and the
interactions between the mlneral matter contents cf the coals. Study of
factors reeponsible for the formatlon of fissurc¢s and cracksﬁln coke t9
solve practical problems of blend formu;atlon and optimisation of coke qua-
lity, and thus {o extend the raﬁgé of coals that can be carbonized.

. %

Total cost : 500,000 &

' 5. Blast_furnace +r15}g with coks magu;agﬁgggd_1n conveantional ovens_from

blends contaxn1ng brquettea of non—coking coal (CRM)

that
Extension of the range of coalsiﬁgn be carbonized in conventional coke

ovens by manufucturing coke from coking coal bleonds incorporating briquettes
made from non-coking coals. Blast furaace trials (financed ssparately) with

the coke produced.

Motal cost (excluding .blast furnace-trials) : 41,100,000 FB
\ ‘. )

-, 6. Contribution to the process control/voking plant operation (StBV)

Iavestigation simed at the Cevelopmant of off-lind control of coking plants
by improvement of the mathematical descripiicn of the coking pidcese, of
mothods of temperature measurement and contrcl, and of machine control

equipment.

Total cost : 2,417,000 DM

Production and berneficiation of by-products and coking gas

Dovelopment of a new process for ammonia production to reducc energy
consumption and io improve water utilization in the waching of coke oven

gflso
Total cost : 1,500,000 Dif

eofee
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8. Regovery of phenols fron tar and aguequs sffluent. (NCC)

Study of methode of recovery of phenols from tar and liquor produced during
the low-temperature carbonization of coal (e.g., in smokeless fuel and formed

coke processes),

Total cost ¢ 67,000 & ‘

New methcds of cokingz coal

9. Manufacturs of granular coke in & rotating hearth oven (DEBRIV)

- o e e ud mn

Continuation, on the demonstration plant scale, of research into the
production of small-sized coke from lignite for use in the metallurgical

industry by a new process that can also be applied ﬁo other coals.

Total cost : 1,200,000 DM

Technical and econoric problems in environmental protestion

10, Invgstigation of the 29531b111ty of 1morov1_g;ﬁhe fznal treatment of coking
plani effluent by secondary bidogical processing (CERCHAR)

)

Study of secondary physico-chemiocal and biological treatment 6f lidﬁid
effluents to eliminate impurities that cannot be removed by normal biologicel

" - - “ “k

treatment,

Total cost : 1,065,000 FF

- Progranme "New ohemiyal and physiocal processes and products from ‘coal™-

[

Gasifieation

11. Production, preparation gnd utilization of _gas from goal (NCB)

Continuatior of existing work on the development of & fluidised bed process
to gasify coal under pressure with air and steam in order to produce a clean
fuel gas suitable for combined cycle electricity generation.

Total cost : 1,388,000 &

oefee
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Dirmolving coal and extracting constituents

12, Solutjion of coal in suvercritical solvents
golids (NCB)

depressurising particulate

»
-
-

Development, in connection with current studies of coal liquefaction, of
methods for depressurising the solid product obtained by the extraction of
coal with supercritical gases, wiih a view to use in a pilot extraction

plant or in other high-prescure coal treatment processes.

Total cost : 397,000 &

Hydrogepation and hydrocracking of coal, exiraction products and tar aromatics

13. Valorisation of coal by hydrogenation (StBV)

Development of new and more economic processes for coal hydrogenation, and

of standard techniques for product analysis. Investigation of new or improved
precesses for further hydrogenation to give chemical raw maierial, especially
aromatic compoﬁndé. Investigation of the use of coke oven gas as avoyeap
source of hydrogen.

Total cost : 1,580,000 DM

Building and other materials frnoa coal and shale

14. Benefigiation of colliery spoil by convezsion into ogeregate (NCB)

Extension of current investigations into spoil utilizatiou. Definition of
& process for using washery shale to manufacture a sirong densn aggregate
Tor uce in.roncreto in ordsr to meet anticipated shortages of natyral
aggregates and to dispose effectively of a waste material from the'coal
industry.

Total cost : 314,000 & :
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15. Speil vpgrading (CFRCHAR)

Further developmeni of existing studies on the preparation end utilizaticn
of upgraded materials (Light sards and ageregates) from colliery spoil.
Investigation of a wide varity of uses for the product.

Total cost : 2,093,600 FF

Inproved methods of combustion and utilization of heat

s . \
16. Improved induetrial appliances for_coal (NCB}

17.

Continuation, using boiler test fadlities of up to 3 MW capacity, of

studies aimed at improving the competitive position fo coal in the industrial
and quasi~domestic market by development to reduce capital and labour costs
while meeting envirommental control requirements.

Total cost : 392,000 &
A proposed experimental investigation to provide date for improved combustion
performance of higher ssh coals in pulverized cogl firing (IFRF) -

Pilot-scale investigation of problems r?lated to the combustion of high esh
coals in sonventional equipment, particulary in the electricity generation

and cepent manufacturing industries, with a view to reducing fuel cost and
saving energy.

Total cost : 1,458,000 Hf1l

Technical ard econcmic problems in envirounmental vrotection

18,

The estimation of polymuclear aromatic hydrogarbons and their azz derivatives

formed during soal progessing (NCB/NSF)

Development of methods of sampling, identification and determination of
polynuclear aromatic hydrocarbons and their aza derivatives in producte from
the proocessing of coal for the assessment of health hazards that can ocecur
during the manufacture and use of coal products.

Total cost : 189,000 &
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IV, Estimated cost and duration ©f the researdh work

The total cost foreseen for the programms is 10,12C.000 E.U.A.

The cost and duration of the individual projects is given in the following
table. l

*) Rates of conversicn from national currencies use ihose of 8.11.1976


collsvs
Text Box

collsvs
Text Box


‘10

. . Projects

Proposer

Pyeatig

Total coet

E.UAL %)

Pi gert:es of cok;ng coais and carbon: zam
tion producisg

Direct enalysis of coal and coke mxneral
constituents using the glow dlscharge
technique

Development of conventional coklgg

" $echniques

Development of a laboratory test to de-
tect the dangers of pressure in prehea~
ted blends .

Vertical temperature distribution and
its improvement in tall ovens

Relationship between properties of
coke oven blends and coke product

Blast furnace trials with coke manufac-
tured in conventional ovens from
blends containing brlquettes of
non-eoking coal

Contributions to the procegs control
of coking plant operation '

. Production and beneficiation of

by-products end coking cas

Recovery of ammonia from coke oven

~ gas using ammonium sulphite

Recovery of phencls from tar and
agqueous liquor effluent

gew gétho&s of coking for coal

Manufacture of granular coke in a
rotating hearth oven

CSM

CERCHAR

CERCHAR

1 neB

CRM

St3V

StBV

NCC

DEBRIV

159.000

Ty 389,500

© 734,000

- 19000.000

' 903.500

i

7 ~561.000

", 98,500

| 448,500

P L Tl

P -——
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NO

Projects

Proposer

Duration
(years)

10

Technical and aconomic problems in

enyironmental rrotection

Investigation of the possibility of
improving the final treatment of coking
plant effluent by secondary biological
processing

L

CERCHAR

193.000°

Total

4,655,500

r

3

New chemical and physical proceesszes and

products from coal

Gasification

Production, preparation and utilization
of gas from coal

NCB

Dissolving coal and extracting constituenis’

depressurising partioulate solids

Hydrogenation and hydrocracking of coal,

extraction products and tar aromatics

Valorisation of coal by hydrogenation

Building and other materials from coal
and shale’

Beneficiation of colliery spoil by
conversion into aggregate

Spoil upgrading

Improved methods of combustion and
utilization of heat

Improved industrial appliances for
coal ;

A proposed experimental investigation
to provide data for improved combus-—
tion of higher ash coals in pulverized
coal firing - ‘ '

‘§Solution of coal in sﬁpercritical solvents:

NCB
StBV

NCB

CERCHAR

NCB

[y

- c02,037.000

582,500
590,500

461,000 -

'379.000

575,500
b 621500

-
A iy o

»
§
P Sy oy

P T T
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Continued
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ﬁ Total cost
Ne Projects Proposer{ Duration A -
' | (years) [ EWLAL %)
- =
Technical and eccnomic problems |
in spvironmentel protsction
7 18 {The estimation.of. pclynuclear aromatic { NCB/NSPF 3 1 277.500
hydrocarbons and their aza derivatives
formed during coel processing
Total 5,424,500
% Crand total 10.120.000 ;

‘-

”

(*) The rates of conmversion fromn na‘tional currencies are those of 8.11.1976
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V. Regsearch results

The E.CsS.C.'s Exnerts‘Committeeé which are already concerned with all
research work in these fields will also supervise and keep under reviecw the
execution of the research work that forms the subject of the requests.

The agreemen*s to be concluded with the beneficiaries of the aid will define
the righte and obligations of the contracting parties. They will be dosxgned '
primariy to ensure that the ressarch results will be made available to all
interegted parties in the Community, in accordance with Art. 55 of the E.C.5.C.
Treaty. ~ “

VI, Tedhn}cal, economic, social and environmental repercussions of the researcn

programme

In the technigal and economic spheres the expected results will benefit the

Community's coal industry by :

- irproving the quality of coke and the utilization of coal and coke in the

production of steel,

- incresasing the safety and efficiency of coke oven operation and facilitXtimg
the epplication of the most recent developments in coking technology,

-~ improving the utilization of the Community‘’s coal reserves by widening the
range of coals that can be carbonized successfully,

- improving the recovery of valuable carbonization by~-products,

- doveloping new processes for the production of chemicale and solid and
liquid fuels from indigenous raw materials, thus reducing the Community's
dependence on external supplies,

- increésing the efficiency of energy utilization sad improving the chmpetitive

position of coal vis & vis other fuels for heating, eleciricity generation

and cement manufacture,
- providing profitable ocutlets for the waste products of the mining indusiry,

- helping to solve technical nroblems of air and water pollution in coal

processing and utiligation.

eofoe
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From the gogial and environmental points of view, benefits to the Gommunity

are expected from :

- raduction in the incidence of air and water pollution in coal processing and
utilization,. and particulary in coke manufacture with consequent improvements

in both working conditions and the general environment,

~ improved understanding and assessment of potential health hazards in coal

- processing,

-~ reduction or elimination of the need for unsightly and potentially dangerous
spoil tips by the development of upgraded products from colliery spoil and

of new uses for such products.
VII. Conclusions

For the reasons outlined above, the provision of financial aid by the Community
for the proposed research work in the field of coking and briquetting of coal
and new chemical and physical processes and products from ccal is judged to be
appropriate and justified.

The research programme will cost 10.7120.000 EUA and the Commission proposes
to grant aid toialling 5.972.000 EUA

Distribution of aid

CERCHAR (France)
CRM (Belgium)

CsM (TItaly)

DEBRIV (Germany)
IFRF (Netherlands)
NCB (Great Britain)
NCC (Great Britain)
StBV (Germany)

N.B. Rates fo conversion from national currencies are those of 8.11.1976

- 702.000 E,U.A.
~- . 508.000 E.U.A.
SL 95.4060 E.U.A.
269.100 EsU.A.
312,900 E¥.A.
2.8007%0G Eﬁb.A.
594300 €.4.uU,
1.2%33.000 £,uU.A.
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