‘ .
Sanitized Copy Approved for Release 2011/06/04 : CIA-RDP81-00280R001300190013-5

STAT
For =« Co {:y
P. Plachkey
Blono Delo, Vol XI, Mo 2, Sofim, Mar-A.r 1956, pp 16-21.
STAT

Sanitized Copy Approved for Release 2011/06/04 : CIA-RDP81-00280R001300120013-5 =



Sanitized Copy Approved for Release 2011/06/04 : CIA-RDP81-00280R001300190013-5
Coke was obtained in sll theso experiments, However, its

quality doos not permit its use in high ami aversge furnaces. It
can only be used in low-pit furnaces, &s an addition (up te 30%)

to ordinary coal. The results achieved in the Gerwman Democratic
Republic, nﬁoving that the production of coke with rathor good
mochanical qualities is poouible; are most encournging. This coke,
howover, hag a very low degree of porosity (26 to 30%; while for
normal coke, it is over 50%). The German specialists have observed

that this coke can be added to oidinary coke in amounts up to 3UR.

Taking into account that a grant‘detl of work has been done
on mothods of coking brown coal during the past decades, and that
coking techniques aro still being porfected, it can be expected
that brown coal will widely be used for making coke in the very
near future. Even at present, the German Democratic Republic useas
coke produced from brown coal in ferrous matallurgy (despite the

fact that the classical high furnsces are not omployed).

The results of reseurch carried out sc far on coal for cak-
in7 give us the opportunity for evaluating the Bulgarian raw-mate-

rial resources for the production of coke,

The moat important thing is that we have coal including all
the technological grades necessary for coking., However, it hag a
.ather high percentage of ash and sulphur. In general, its conce--
t:ation {8 a difficult process, and obtaining the necessary concen-
trate for coking (having & low parcentage of ash and sulphur) re-
Guiros tie utilization of a consideradble tonnage of the Keological

su&rves Kruwn,

The roserves of coal for coking nuw known still do nut permit
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the establisiiment of a cokeproducing vinduntry on a large scale.
Furthersore, lesn caking and noncaking coals predoninats in tie
deoposits so far tested, which limity the possibilities of using all

the deposits of iard coal so far discovered for coking.

The quantivies of coml of the 'Gas,” "Pe:,” and 'Coke"
.grades which would be added to the batch with tho "lean” and lean

caking” comls are insufficilent.

The teclhinical possibility, in the future, of using brown

coal as well for coking widens the raw asterial resourcos for coke

production.

Thi..s p.rcbl.en, nowover, 18 now under rescarch, The usa of
brown coal is still limitod. 1In this connection, there are zlso
other obatacles: the Bulgarian brown coal pits (we rave in mind
those 1n-Dlm1trovo, Bobov Dol, and Pirin) have small reserves of
.4gh quality coal, and the coal with high ash content is difficult
to concentrate and reduce its ash content to 6-7%, which is re-

quired for coking.

Under such circumstances, the problem of the developuont of
the coke-chemical industry in Bulgaria must be analyzed in the fol~

lowing manner.

The roselrph and studies nede on the coal reserves in the
Balkan basin and in certain other places justify a seriéus consid-
eration of the problems concerning the construction of 2 coke-chem~-
ical plant. It is necessary, of course, to know in advance thai
from .::118 codl we will produce coke only under rather difficult
conditions -- chiefly dus to the difficulties involved in concen-

"

trating, and to the lack of sufficient ‘gas” and "fat” coal. The
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sigxe of this plant will have o be determined on the basis of ex-
isting reserves as well as the prospects for the discovery of new
reserves of cosl for coxing. Meanvhile, until the necossary re-

servas of 'gas” and “fat" coal have been discovered in Bulgaria,

coal can be imported from abroad.

The conltkhction of a coke~chemical industry on a wider
scale, calls for several undertakings to be carried out in the
shortest possible time, the most important of these, in our

opinion, Are the following. -

1. Sti1l) wider geological research must be <t . .. o . in
the Balkan basin for _Ioc-ating furtl;or uuﬁos of hard coal, with
special attention to prospecting for reserves of "gas" and "fat”
coal., Research in other regions containing hard coal, particularly

in northwestern Bulgaria, must also be undertaken.

2., B8ystematic chemical and technological research on coal
rust be carried out, along with goologicai research, in order tr
deternine the suitability of the coal for making metallurygical
coke. Particular efforts are roquired in choosing the proper
myi0ds of concentration suitable for Bulgarien coals, and for in-
suring the production of a concentrate havicg & low ash znd sulfur
cautent, Systematic regsearch snd semiindustrial and industrird
tests with a view to discovering the must suitable methiod of mix-
ing the coal nust be carried out, in favor of making coke with
high physical, wmechanical, and chemical qualities, and to achieve

bo:ter utilization of existing hard coal reserves.

3. Research on the uge of brown coal for coking -- mainly
for sdding to other types of coals used for coking, Aand ilso ms an
independent raw marerial -- must be carried out in Bulgaria,
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4. WYork on drafting plans for pits must be completed on
schedule, then the construction of theose pits must bagin immedi-

ately to insure the supply of cosl necossary for the operation of

tho colke-chemical plant.

5, It ia necessary to pay attention to the problem of lim-
iting the current exploitation of the valuable kinds of coal

("gas, " "tar," and "coke™) in the Balkan basin, and to reserve

these types for the projected coko plant.

These tasks call for the mobilization of some considorable
forces -- material and manual. So farz, technological research on
coal for coking has been carried out almost exclusively by the
NIITIG. Even at the Institute only 3 or 4 persons, who are inad-
equately trainod and poorly equipped, are engaged in research on
ti:e problems of coko production. The number of specialists en-
gaged in research on coal for coking must be increased as guickly
as possible, and the basic material necessary for carrying out
qualitative and fruitful research work must be created. Further-
more, specialists must be sent abroad for training, where they can
become acquainted with the methods and techniques necessary for

carrying out the necessary research,

The specialists of the BAN (Bulgarska skadeniya na naukite,
Bulgarian Academy of Sciences) and the VUZ (Visahi uchelni zaveden-
iya, Higher Educational Institutions) must participate more actively
in the implementaticn of this task, by tsking over part of the re-

search work related to the establishment of the coke-chemicai in-

dustry in Bulgaris,
The planning and the building of a coks-chemical plant will
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ably necessitate a final research project on coking (industrial ox—-

periments in active modern furnaces) to be carried out abroad.

As far as prelininary research is concerned, including the
choice of the most likely and favorable mixture for coking, this
can be carried ocut entirely in Bulgaria., It is wrong to consider
that such research must be carried out sfbroad. It is difficult to
send all the samples necesgery for rosearch out of the country.
The logation of the various deposits and the variety in the kinds
of coal make numerous combinations and tests impossible if they
waere to bo conducted sbroad. Also we must pay for such tests per-
baps oven more than it would take to equip a research center

locally and to train local personnel.

The time is already ripe for 8 serious discussion of the
problens of establishing a Bulgarian coke-chomical industry. We

must devote the efforts required and invest the funds neceasary

for the final solution of this problem,
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FOR A BOLGARIAN COKE-CHEMICAL INDUSTRY

Minno delo iMiaing], . o P. Plachkov
Yol XI, Ko 1, . ' . (Director of Niitig)

March~-April 18358,
dolia, Pages 16-2)1
the industrial éévolopmang of wny country dopends on numer-
" ous Iact')rs.. One of the principal fact_ora' ts the motal industry,
pait!tnlnrly, the production of plg;iroa and steel.
ﬁ%lgnrin is purnuing & course of 5peody indﬁntriaii;abion.

N v’a
K "

Tbo o 4or a'rorts of the party and tho government have been di-~

!

recied :o:a:d the huihﬂing up ‘of hunvy 1ndustry, which. is the

(]

hwris for. trnnsrornin; tho coun:ry trou an agrariln country into
an Lu‘astr;n;-ngrarinn ono. Ho'evor, 1t is difficult to build up
heavy 1ndu8Lry without donastic production of pig 1ron and steel,
That 1a how. the building-af the Stalin DMZ (Durzhaven lnahin-
ostroltelen Zavod State llchine—buildiug Plant) was one of the
Iirat lnrgo qonstruction projacts in Bulgnria. Thxs plant 18 how
boinz expnndtd, and the rirst blnat fur;\ce for the producticn of
" pitg iron is currontly boxng nddod to it.

Along '1th th.il, in the. past. Iou yonrs regoarch hls beon

~

carried out or a 1nr¢o scale with 8 Taes to loc;ting iron ore

*

deposits, vh«ch.nre noccssnry for pig L production. In this:
connection.unulgarxun geological resea;cn organizatiuna havo
achieved conaiderl.t_alo success, and it can safely be nai_d that iron
ore roserves sut!icient"to 1ant soversl consecutive decades arec as-

sured. lesorves of mangancse ore, oqually necessary for the fer—

fous industry, have also been .insured.

However, the terrous metallurgical industry also requires
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coke, for the blast furnaces. Ian order to lqnuro the supply of
coke, the directives of ih. Sixth Farty Congress have called for
sufficient geological research for the discovery of more hard
coal reserves which is the basic raw material for coke production.
The plan calls for an increasé¢ of 38 tiwmes in the lnown reserves,
by the end of the current Pive-Year Plan, During the past faw
féars, large lc:ie geoiogicll':agearch yith a y;avAté the qiqcovory
of new hard coal ressives fqr coking have been'carriod out in Bul-
garia, ‘At iherslna tine,:co;siderable tachnolohical resesrch for
the purpos§ of determining the poésﬂbility ;f the production of
coke from ono or another kind 6: coal hasbeen conducted in Bﬁl-

glrxnlsna abroad.

In the present article, we wish to provide a short suamary
of the research carried out so far on the problem of the production
of coke in Buli;aria and to attompt to point out some of the further

messuros nocessary for the final solution of this problem.

_ Attompts t0<6rgan1;e a Bulgarisn coko-cﬁomical industry
date back to the bourgoois capitalist poriod.. The Bulgarian
Olbitlillt; who owned theo doposlfs of hlrdICOIl, good for coking,
in the Balkan bﬁain. thqﬁghtbof instituting sucﬁ production, and,
as . rvesult, the coke ractory'lt the Plachkovtsi railroad station,
cuasisting of only & few furnaces, was built. The lack of proper
dev. lopment in industry at that time, the contradictery intorests
of til mine owners, the lack of interest on the part of the
bouryeols fascist atate in the develupment of the coheo-chemical
indrutry, sand the influence cxorted by other capitalist countrios,
mado {t imposasible in practice to solve the problum of ihe organi-

ratic:. of coke production in Bulgaria,
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Th-a for the first time in Bulgsrian history this question
was pos«: for complete solution, by the Peoplo's Regime. The pro-
duction of coke 18 linked with the problem of the development of the
Bulgarian entire industry, particuleriy ferrous and nonferrous metgl-

lurgy, the chemical industry, and the nachine-building industry.

Brown-coal wiig sent to France in )949 for research work on
tha possibility of producing coke by now methoda. Later, brown
coal was also sent to the Gernmun Democratic Republic and the
Hungarian Poople's Republic, for the same purpose. Wa shall re-
‘view the yesults achieved after we have analyzed the research on
hard Balkan coal in greater detail; ithe latter still ropresents the

nost ieasible raw material basis for the production of coke.

On the basia of previously collected geolcgical data, the
General ﬁéminist}atian of Geélogicnl anrd ﬁiniﬁg,ﬂaaenrch has gince
1953 been carryiag out a dewailed study of the Balksn coal basin,
with a view to locgting recerves of coal suitable for industrial
coking. The.rqgeéveu in the active piﬁs and those of the new
hector;_aro being stuﬁied in detail. Technological research is be-
153 carried along with geological research, with a view to determin-
ing the auitihilxty ol the coal Iog th@ éxoduction of metallurgical
coke,

Tho techhologicll tests were carried out by NIITIG (Nauch-
noizsledovatelski insiitut za takhnoloshki 1:31§dvan1yl na gori-
vata, Scientific and Research Institute for Technological Research
cn Fuels) on samples of coal, 30-50 t each, submitted by the ye-
ological research groups. The tests included: (1) chemical anal-
ysia; (2) sifting opersations to eatablish granulation; (3) frac-

tional analysis to determine concentration capacity; (4) industriel
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concentration test to cbiala ceneen:retion Ladess’ /67 Ovdl waars

industrial oonditions, Aad sfinly W ebtais larger geatit.ve nl
conoeuntrated coal necessary fer the otder tesis, Eml (1) ™o
[sanduchno ] and compartreat oching of the CUBOSE:retled coal -
separately or 1> & aixture with other coAl =~ In 0/¥er < deisro
ine the ooking capacity., Reoeatly, sinoe receliviag Lhe Raponbni-
kov apparatus, it has bevn poasibdley to Cetermire th. plasticliy

indexes 0f A large part of the tested coal ar vell,

Theso tests leave any yaps to bo filled, util)l ro cotplcte
research on petrography, tendency to cake, plasticity, swellin;
pressure, etc has boen carried., JMoreover, “he irdustrial concentirs-
tion testing has been conducted at the ‘Lev ' DLX] installations s:
the Plachkovtisi railroad station, whioch are still nut fully equippel,
and the resulting data cannot rually be used 1 the Zinal plaanisg
of installations for the industrial concontration of cudl. The coke
teating was carriod out in the coke compartment kilus of the sbove
mentioned enterprisce, in which work is done without heat o, enere-
tion, at relatively low temperatures. It is well kiwwn, Lowever,

that modorn furnaces aro built mainly fo., high temperature hoating,

Dospite these yaps in the research, the results achieved uahks
it possible to evaluats the coking capacity of the ocodl and to deter-

mine the possibility of its use as raw materisl tn coke production.

The Institute fur Technological Research on Fuels has so far
carriod out wore detailed research on the coal obtained froa the
following regions: Kachulka, Chumerna ( 'Chumerne™ pit, ‘Divina”™ pit,
"Xoks" pit, and the "Kichesta” and "Sheshkingrad” sites), Tvurditsa,

and Butura, A ocortain amount of research has been carried out by

Sanitized Copy Approved for Release 2011/06/04 : CIA-RDP81-00280R001300190013-5



Sanitized Copy Approved for Release 2011/06/04 : CIA-RDP81-00280R001300190013-5
the institute, and by other organixations and iodividuals, on the

coals obtained from Plachkovtsi and other regions of the Balkan
basin, and also Zrom somo Other northwestern Bulgarian sites,

Coal from acno sitos hag boen tested in the USSR as well.

with few exceptions, the rogular coal fron the sites
studied appetrs to have & high ssh contont. In general, the ash
content varies from 10% to 6O0%, mainly betwoen 20% and 45%. The
sulfur cuntent varies betweaen 0.85% and 5%, and in some sites in
northwestern Bulgaria {Gorno Ozirovo) the sulfur content has been
over 10% in certain tests. Because of this, the coal from all
these sites rugt bo concentrated bafore it is used for coking.
Some of the coal layers st numerous gites could not ba used for
coking in any case, because after concentration this coal still
retains high ash or sulfur coantont, This further reduces the
quantities of coal suitable for coking, on the basis of the re-

serves of hard coal which have boen studied.

The phosphorous contont of the coal (sbout 0.015 to 0,020)

is relativoly low, and it will not impede its use for coking.

In general, silicium and aluminum oxides predominate in the

ash content of the coal and 1ts concentrates. These contents make

the coal Zurther unsuitrable for coking.

In terms of sixzxe as indicated by sifting, the fiper grades
of coal predominate, There is an average of 40% to 60%, mostly
50%, of coal of the 0 to 3 wm grade, vhile the percentage of large-
sSize grade of coal decraagses as the grade rises, Thus only a small
percentage, rarely even 10% to 15%, falls in the over 50-mm grode

category. In gencral, the ash content is low in the finer grades,
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and the sulfur content is high in the middle grades. However,

there is no sharp differentiation,

Coal lends itself to concontration in varying degrees, but
usually with difficulty. The concentrates which can be produced
from various coals vary betweon 304 and 70% -- mainly -15%. The
ash content of the concentrates is between 6% to 15-20%. Coal
which has boeen subjected to stronger oetamorphoses (belonging to
the group of thin-caking coal) concantrates better, while coke and
fat coals of the Kachulka and other regions concontrate with
greater difficulty. For coals of the finer grades, concentration
has to be carried out at installations equipped for finor yrades,
while the finest grades and residue will have to be onriched by

flotation,

The technological classification of the coal tested is de-
termined on the basis of the data provided by the research so far
conducted on the cosl (production of volatile substmncos, kind of
coke rasidue, plasticity indexes, petrographic composition, and

coking capacity) in the coampartments of tho Plachkovtsi coke kilus,

If, for the time being, we adopt tho clasaification applied
to the Donets coal for grade classification of the Bulgarian coals,
we have: ''Gas”™ (g) -~ at some sites in Plachkovtsi region (Lev and
others); "Fat” (PG) -- at some sites in Plachkovisi region and in
northwostern Bulgaria (Gorno Omirovo, Zelenigrad, etc); 'Coke” to
“Fat” (X to PG) -- Kachulka, Yantra-lsvor, etc; ''Coke” -- (Shesh-
kingrad, etc); ‘‘Thin caking” (P8), with varying degrees of caking --
from rather high, close to that of coke, v poor (Koks, Kichesta,

Tivina, Chumerna, Butura, and Tvurditsa); “Thin noncaking'' (T) --
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rome sites in Tvurditss rexion (Nadezhda), Karabair, etc, Further

research will be nocessary to assess more accurate technical grad-
ing of the above. The data available at present indicates that
some of these types of coal fall into categories intermodiate to
those dascribed.sbove. This calls for more axhaustive teating of

tle coal from each site, as well as a more flexible ayatom of

prading.

The present classification, even though only preiiwinary,
shows that, in Bulgaria, we have all the technological grades (in-
cluding the basic grades, 'coke” snd ''fat”) necessary for the com-

pilation of a proper mixture f{or the production of metallurgical

coko.

We mentioned earlier that experiments for coking Bulgsarian
brown cocal have been carried out in the German Demacratic Republic,
France, and the Hungarian People's Republic. All of those experi-
ments were carried out in large lzboratories. The coal was gub-
Jected to various tests, particularly thorough oxperiments being
carried out on the so-cailed 2-gstop method of producing briquettes.
Basically, the method concists of the following operations: preo-~
liminary low-temperature carbonizstion of the coal at tomperatures
from 430° to 850° ¢ (to varying degrees according to the tempera-
ture). The low-temperature carbonization tar thus obtained helps
to mako briquettes of the cemicoke of the ceal, after which the
briquettes are cokod. In somas of the exporimonts, tests were also
muade with the process of adding certain quantities of Bulgarian
hard "gas™ coal, The coke thus obtained retained the briquetto
fornz and acquired various physical, chemical, and mechanical
qualities depending on the conditions maintaived and the compon-

ents used.

-}
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