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ABSTRACT

The paper oulines the background and subsequent stages associated with the feasibility
studies and engineering undertaken for the modernisation of two coal washeries for TTK.

The paper indicates how the project was organised and the development of the project is
explained. Topics covered include the initial coal sampling exercises, the process and
engineering development and the financial and economic evaluations.

OZET

Bu bildiri T.T.K.'na ait iki lawann modernizasyonu icin tstlenilen fizibilite ve miihendislik
islemleri ile ilgili asamalarin baslangictan itibaren gelisiminin bir taslagim sunmaktadir.

Bildiride projenin nasil olusturuldugu ve nasil gelistirildigi aciklanmaktadir. Konunun
kapsami baglagictaki komiir ornekleri alimim, yontem ve miihendislik iglemleri ile finansal
ve ekonomik degerlendirmeleri de i¢ine almaktadir.

*  Washery Manager, TTK, Zonguldak
** Project Manager, Davy McKee (Stockton) Ltd, England TS 18 3RE
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1. PRQIECT OONCEPT DEVELCPMENT

1.1 Description of Existing Washeries

Zongul dak Coal Washery is located in Zongul dak city and was
established in 1957. It treats the ROMcoal production of Kozlu and

Uzul mez nmining areas.

Catal agzi Coal Washery, located some 15 km away from Zongul dak
city, was established in 1956 and treats the coal nined from Karadon

ar ea.

1.11 Exi sting Coal Preparation Process

RCM Coal produced from Kozl u and Uzil mez hard coal
establishnents is transported to the Zongul dak coal washery by
railway and stocked in ROM bunkers. It is then conveyed by three
different belt conveyors to the washery. ROMcoal produced from
Karadon hard coal establishment is transported to the Catal agzi coal

washery by two belt conveyors.

ROM coal entering the coal preparation plant is screened at 100
mm  The undersize coal is stocked and sent to the coal washing
units. In both washeries ROM screens are in two stages and 18 mm
screens are placed under the 100 mm screens for preparing 0-18 mm
ROM coal for the heavy nedia washing units.

After screening, the oversize (+100 mm) ROMcoal is fed to a
rotary crusher. Before entering the crusher pieces of tinber, tranp

iron etc are renoved by hand sorting.

Only a snall percentage of coal is found in the +100 mm range
but due to the inefficiency of the crusher, coal has to be hand
pi cked fromthe +100 mmbelt, while a |large percentage of -100 nm
contai ns discard which upsets the bal ance of the subsequent washing

syst ens.



1.1.2 Coal Washing Process

zonguldak coal washery has three jig system washing units each
having 250 ton/h capacity and 1 dense media washing unit with 250
ton/h capacity. The total washing capacity of Zonguldak washery is
1000 ton/h.

Catalagzi washery has two jig system washing units each having
250 ton/h capacity and 1 dense media washing unit with 250 ton/h
capacity. The total capacity of Catalagzi coal washery is 750 t/h.

At the moment the capacity of one unit is 175-180 ton/h and

both washeries are working below their capacities.

The washeries work two shifts for production (coal preparation
and washing) and one shift for maintenance, but because of the
present undercapacity, the length of production shifts are
increased. This causes extra operational costs as well as

decreasing the level of maintenance.

ROM coal processed in the washing units includes excessive
amounts of tailings and therefore balanced feeding of the jigs is
not possible. This condition causes inefficiencies and therefore

the desired production cannot be achieved and coal losses occur.

Because of the age of the existing equipment repairs are

difficult because of the lack of spare parts.

1.1.3 Heavy Media Washing

Heavy media washing units were installed in 1973 at both
zonguldak and Catalagzi. At both washeries the 0.5-18 mm raw coal
and the rejects in the jig circuits can be crushed to - 18 mm and

rewashed.

The existing water clarification circuit produces insufficient
water for the heavy media washing units and therefore these units at

present do not work efficiently.
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1.1.4 Froth Flotation

Froth flotation is done by Denver type flotation cells. The
produced concentrate is filtered with drumtype and di sc type vacuum
filters. The produced 0-0.5 mmclean coal is nmxed with 0.5-6 mm

coal and stored.

The recircul ated water conmng fromwasheries cannot be cl eaned
to the desired level and therefore a closed water circuit cannot be
i ncorporated. Because of this, fresh water useage in the washeries

is very high and at the flotation units the desired efficiency and

qual ity of washing cannot be obtai ned.

1.1.5 Sal eabl e Products

In both washeries after the washing process seven different

sizes of clean coal are produced at present, these are:

0-0.5mMm 0.5- 6 Mmm 6-10mm 10 - 18 nm 18 - 50 mm 50 -
100 mmand - 100 mm

These are stored separately and stocked in different stock
areas, but often mxed to sizes 0 - 100 nmand sent to custoners.

D scard is disposed in the follow ng sizes:

+ 100 mmrock, 0.5 - 100 nm schist (coarse refuse) and
0 - 0.5 mmschist (tailing of froth flotation)

1.2 Scope of Wirk

In accordance with the terns of the contract, the project was

divided into the follow ng |ogical phases.



Phase 1 - Feasiblity studies, including coal sanpling and
anal ysis, to deternine the process for
inpl enentation fromthree process options.

Phase Il - Front End Basic Engineering and Detail ed
Engi neering Study on the sel ected process to
include sel ection of materials and equi prrent,
preparation of Technical Specifications and
preparation of draft contract documents.

Phase Il - Provision of Training Services

1.3 Project |Inplerentation Phil osophy

For liaison and gui dance purposes a TTK project comittee was
formed conprising various staff fromTTK s Research and Project
M anni ng Departnent and Washery Staff. This was suppl emented when
required by senior TTK personnel and technical staff fromthe

washeri es.

Bi -weekly progress meetings were instigated. Formal Monthly
Progress reports were prepared. Project Ofices were established in
Zongul dak with a drawing office in Ankara. For each stage of the
project internediate reports were requested upon which progress

paynents woul d be based.
2. SAMPLI NG
2.1 Plant Details
At Zongul dak three streams of coal enter the preparation plant
separately on their own conveyor belt and chutes between the end of

each conveyor belt and RCM screen can be opened and cl osed in order

to take each increnent.
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At Catalagzi sampling was done by stopping each of the
conveyors carrying the ROM coal from Karadan mine. To take the
samples from the stationary belts, two metal plates were made for
each belt, each contoured to the shape of the belt so that when
these were placed in position all the material lying between the

plates could easily and accurately be removed to form the sample.

2.3 Sampling Procedure

It was estimated for an accurate float and sink analysis a
total sample weight in the order of 1500 - 2000 kg would have to be
obtained to give sufficient material in the 100 - 50 mm range (ie

300 - 350 kg) .

Over each sampling shift four increments were taken and then
thoroughly mixed and reduced in quantity by cone and quartering
until an final increment weight of 50 - 60 kg was achieved for each
coal per shift. Taking an average of 60 kg of coal per shift and 2
shifts per day over 15 days meant that a final tonnage in the order
required for each coal was possible.

As each increment was taken it was first hand screened at 100
mm (round hole) before the quantity of -100 mm material was reduced
by cone and quartering. The +100 mm material was classified by eye
as being either coal or reject and the weights of each recorded.
2.4 Analysis of Samples

The following analyses were carried out:

Size Analysis.

Float and Sink Analysis.

Hardgrove Tests

Flotation



The results showed that a high proportion of fines (0.5 - 0 nm
were present in the ROMparticularly at Zongul dak (approxi mately
£5% and there were indications that this was an increasing trend.
It was also noted that the coal quality increased as the average
material grain size decreases and there was a | ow quantity of near
gravity nmaterial in the raw feed.

The characteristics of the coal could be variable and therefore
any washi ng process had to be flexible and in the flotation bench
cell tests extrenely short residence tines were observed which woul d
make the control of ash levels in any flotation mddlings very
difficult.

3. FEASI Bl LI TY STUDI ES

3.1 Design Devel opnent

The three process alternatives required by the contract were
generated fromconsi deration of the follow ng nodul es.

3.11 RCM and Raw Coal Handl i ng

Fol I owi ng inspections at both Zongul dak and Catal agzi it was
considered that the bulk of all future ROMand Raw Coal Handl i ng
facilities should be nade fromthe existing equi pnent which would be
ref ur bi shed.

3.1.2 Large Coal Wshing
The foll owi ng options were investigated:
Ref urbi shrent of the existing rotary coal breaker
Heavy Medi um Drum
LARCCDEMS Separ at or

ROM Jig
Baum Ji g
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3.1.3 Snal | Coal Washi ng

In the process selection of the small coal washing facility two
t echnol ogi es wer e consi der ed:

Dense medi umtechnology - in the formof Dense Medi um Cycl ones.

Jig technology - in the fornfof |nproved Jigs.

The low content -f near gravity nmaterial in the rawfeed to the

smal | coal washery meant that both technol ogies are equal |y suitabl e.

The choi ce of process technol ogy was nade bearing in mnd the
relatively high discard content of the small coal washery feed and
the required ability for the given process to handle variations in

the raw coal's washability data.

3.2.4 Mddling Re-Treatment Facility

By designing suitable modifications and refurbishments to the
exi sting Dense Medi um Cyclones, already in position in the
respective washeries, a facility existed to re-wash the inproved jig
mddling. Such a facility is only required, if the level of

m spl aced cl ean coal within the mddlings becones unaccept abl e.

3.2.5 Fi ne Coal Washi ng

The existing froth flotation plants at both Zongul dak and
Catal agzi are currently considered to be overl oaded due to the high
fines, (0.5 x 0) mm content of the ROMcoal feeds.

G ven the high tonnage feeds to the proposed future flotation
plants and the expected flotation behaviour of the raw coal fines it
was concl uded, after considerable consultations with flotation
equi prent manufacturers, that the existing flotation nmachi nes coul d
not be utilised.



The designed flotation circuit envisages four parallel banks of
five sub-aeration type flotation cells.

dean coal concentrate will be dewatered using four rotary disc
vacuumfilters, each of which will be fitted with nine disc's of
dianeter 3.5 m
3.2.6 Tailings and Qarified Water Treatnent
It was decided that the bulk of all future tailings treatment
facilities would be made up fromexisting but refurbished equi prent
which already exists at both of the coal preparation plants.

By carrying out nodifications to the existing 38 mdianeter
t hi ckeners they can be converted to a H-rate type, capable of
handl i ng far greater tonnage feeds.

3.3 Sunmary of Alternatives
As sone of the nmodul es remain unchanged for the three options
Table 1 summari ses the various schemes for the nodul es where

alternatives are offered.

TABLE 1

Modul e Alternatives

LARGE COAL WASHERY
SVALL OCOAL WASHERY

PRCDUCT HANDLI NG

Schene No 1

VWncto Drum

Medi um G ai n

I mproved Jig
(50 x 10) mMmCC
(10 x 0) nmCC
M ddl i ngs

Schene No 2

ROM Ji g

Medi um Grai n

I mproved Jig
(50 x 10) mmCC
(10 x 0) mMmCC
M ddl i ngs

Schene No 3

Baum Jig

Fine Gain

I mproved Jig
(150 x 10) mmCC
(10 x 0) mmCC
M ddl i ngs
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3.4  Conparison Between Schenes

Table 2 indicates the conparison between the three alternative

schenes in terns of major paraneters.

TABLE 2
Conpari son of Major Paraneters
Bet ween Project Scheres

Schene Nunber 12 3
Qperating Labour 51 49 53
Mai nt enance Labour 24 24 25
Mai nt enance Material s EQUAL

Year|ly Power Consunption (MW 25.5 26.0 29.6
Make- up Wat er Consunption EQUAL

Yearly Magnetite Consunption 535.5 NOT  APPLI CABLE

(Tonnes)

Fl occul ant Consunpti on EQUAL

Fl ot ati on Reagent Consunption EQUAL

Lubri cant Consunpti on EQUAL

Capi tal Cost Medi um Lowest H ghest

3.5 Recommendation of Preferred Process Alternative

O the three schemes investigated. Scheme No 2 was considered to be
the most suitable for the proposed future duties at Zongul dak and

Cat al agzi .
The ROM and Raw coal handling requirenents can easily be net by

sinpl e refurbi shnent and rmoderni sation of the already existing facilities
at both washeries with the addition of only a few itens of new equi pnent.
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Large coal washing in Scheme No 2 will be conducted in a ROM
jig-

It can cater for large variations in the quantity of discard in
its rawcoal feed. It also gives good overall coal and discard
separations and it requires an extrenmely snall closed wash water
circuit which will vastly reduce its associated ancillary
equi prent.  Any requirement for. hand picking of the raw coal feed

will be renoved.

In scheme No 2 washing of small and crushed | arge deshal ed coal
will be conducted in two Medium Gain Inproved Jigs which can cope
with great variations in the quantity of discard in their raw coal
feed. Additionally, a conpact "straight through flow' |ayout
concept will be achievable, enabling a conparatively easy retrofit
into the existing buildings. The proposed Inproved Jig plant will
have reduced operating costs.

The proposed fines treatment facilities incorporated into
scheme No 2 will allowthe high quantity of raw fines be treated far
nmore effectively than in the presently overloaded fines circuits
operating at both Zongul dak and Cat al agzi .

The proposed tailings thickening circuits in Schene No 2 will
make the best use of existing thickeners presently operating
Zongul dak and Cat al agzi, while suitable nodernisation with the nost
up to date thickener rake nechanisns will make their future
operation nore efficient.

The selected schene is outlined in Figure 1.

4. CONVERSI ON GF EXI STI NG WASHER! ES

4.1 Existing Site Description and Mechani cal Design Inplications

Fol I owi ng extensive site visits and surveys it was decided that

in order to nmoderni se the washing process and reach the required
capacity of 1000 tph, the Large and Small Coal Washi ng nmodul es and
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the Fine Coal Treatnent nodul e would require al most conplete

repl acenent. The Raw Coal handling, Product Qutloadi ng and Heavy
Medi umWashi ng nodul es woul d, however, be capabl e of being

ref ur bi shed.

A series of prelimnary layout drawing were prepared to prove
the feasibility of the nethod sel ected. These were then replaced by
final layout design drawi ng during the final phase of the project.

A total of 80 mechanical |ayout drawi ngs were eventually produced
for both plants.

4.2 Hectrical

The original equi prent has gi ven good service but is now
reaching the end of its useful life. Wth the supply of spare parts
beconming difficult it was not possible to recormend that such
equi pnent be used again in the nodernisation project. Min inconing
15000 V and 3300 V switchgear are in good order, together with
transformers 15000/ 3300 V, and these will be retai ned but the
exi sting 3300/550 V transforners will be replaced.

New MC s and swi tchboards for 3300 V and 550 V will be built.
A new control roomand electrical substation wll also be provided.
To control and sequence the plant a Programmabl e Controller (PO
will be used. Audio Communication equipnent and A osed Grcuit

Tel evision will help to reduce plant manning |evels.

4.3 structural Design

A series of design sketches were prepared to further devel op
the structural steelwork systemfor the equiprment supports which was
shown on the detail ed mechani cal |ayout drawings. Promthese a full
desi gn was carried out to assess the individual menber sizes of the

steel structures.
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The maj or equi pnent within the washeries at both Zongul dak and
Catal agzi is supported on structural steel supports. The lightly
| oaded new supports are carried onto the existing reinforced
concrete structure of the existing washery building. The new
heavi er | oads, however, are taken to ground level with newy

prepared foundations.

4.4 Cdvil Design

A series of design sketches were prepared to devel op the
foundation design and cal culate the required quantities.

The mai n desi gn phil osophy for Zongul dak envi sages that all
maj or new |l oads will be carried by new foundations. Newpiles wll
therefore be installed renmote fromexisting piles. A Catal agzi the
new foundations will be based on existing footing and the area
between filled with | ean concrete. A mat foundation will be laid,
t he di mensions of which will be kept |arge enough to mninise soil

beari ng pressure.

4.5 Equiprent Installation and Construction

The principal constraint in the nmodernisation process was the
requirenent that the operation should not be interrupted. Many
parts of the plant, for exanple, buildings, flooring, ROMand
Product Qutl oadi ng, can be refurbished or constructed at any tine
without interfering with the efficient running of the existing plant

or with the proposed new installations.

At present in the snall coal washery nodul e there are three
streans at Zongul dak and two at Catal agzi their replacenent can be
tackl ed sequentially. This neans that the Zongul dak plant will be
operating at 66% capacity while Catal agzi will be 50%capacity. In
accordance with the Proposed Project |nplenmentation Programme this
will be four nmonths for Streans 1 and five nonths for Stream 2.
(See Figure 3).



After comm ssioning of the second Inproved Jig, the ROMJig
(Large Coal Washery) can then be install ed.

FI GPRE 2

Proposed Project |nplementation Programre

YEARS 1 2 3 4
MONTHS | 2 [ 46 ] 8 |10012{1 4| 161 18| 20]22524]26 | 28130 | 32§34 36 |30 | 40) 42 44|46 | 48
[ FROJECT TUNAGETENT.
ENGINEER NG
FROCURENENT
FApRICATION
OELIVERY
Cl\flkg.
SITE PREPARATLOW
CIVIL WIRKS
ELECTRICS.
HOTOR CONTROL CENTRE - amalan = L =]
HOU&; E%TﬂmTlgNi
BHALL COM, WASHERY - STREAM 1
SHAL COAL WASHERY - STAfaM 2
FROTH FLOTATION ~ STREAH 1
FROTH FLOTATION - STRBAM 2
LARGE COM. WASHERY
HIDOL 1HGS RETREATHEMT
HMATERALS HANDL 1HG.
ROM £ RAY COAL HARDL (WG —— -
FRODUCT QUTLOAD I NS ——
DISCARD DISPOSAL

DESCIPTION

TTK .
TITLE
WASHERY MODERNISATION PROJECT PROPOSED PROJECT [MPLEMENTATY
PROGRAMNE ,

As the existing Froth Flotation cells are not capable of being
uprated they rmust be replaced by four new banks of flotation cells
which will be positioned in the same orientation as the existing
cells. Their installation will be phased to run concurrently wth
the Large Coal Véshery module and will mean that for some periods
they will operate at 60% capacity.

The existing vacuumfilters, which are a mxture of drumand

disc type will be replaced by a series of disc filters situated in

the same area as at present.
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Due to the overall size and height of the existing washery
buil dings and the restricted access on the sites at Zongul dak and
Catal agzi nornal construction type, mobile jib, cranes cannot be
used. In order to provide the required lifting facilities for both
removal and installation of equipnent the nost practical solution is
to use two tower cranes. A section of the roof will be disnantled
over the areas of greatest lifts so that equi pmrent can be renoved
and installed directly without double lifting within the building.

5. ECONOM CS

Tabl e 3 shows the Fixed Investnent Cost in ternms of Suppliers Oedit
I oan financing sources which may be considered to offer interest
rates whi ch are pessimstic.

The annual operating costs of Zongul dak and Catal agzi washeri es
is also shown.

If Supplier's Oedit is used for financing, the total project
profit increases from15,243 mTL in year 2, to 28,514 mTL in the
6th year due to the interest paynents termnating in the 5th year
and renains constant until the 17th year. Due to decreases in
depreciation total project profit then increases further.

The measures of financial viability for the project, NPV, IRR
and the pay-back period are al so shown.
TABLE 3

Maj or Econoni cal Paraneters

Zongul dak  Catal agzi Tot al

Fi xed Investment Cost (MTL) 77, 263 68, 946 146, 209
Annual Qperating Cost (MTL) 18, 746 16, 813

NPV (MTL) 72,708 6, 443

IRR (% 25.21 12. 80

Pay Back Period (Years) 3.5 7 4.5
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6. CONCLUSI ON

As can be seen fromthe economc evaluations all indications

show t he project as being viable.

The project is nowin a position to nmove forward to the next

stage of devel opnent, that of project inplenentation.

As part of the contract, Davy MKee have al ready provided TTK
with draft contract documentation for the construction phase and
have recently reconmended a project inplementation method which TTK
are considering. Once financial arrangements have been made the

proj ect can proceed.

It should be understood, that although indications are
positive, the project will not be easy in terns of construction. At
project conpletion two of the largest coal preparation plants in the
world, internms of plant throughput, wll be available to TTK and
therefore the best managenent, engineering and construction
expertise will have to be applied to the project.

It should be remenbered, however, that the exiPting plants are
now nearly 40 years old and the question is not whether the coal
industry of Turkey can afford to build these plants but whether they

can afford not to.
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YURT MADENCILIGIN]
GELISTIRME VAKFI

Turkiye 7. Komur Kongresine basa-
rlar diler ve tim madencileri 18-19
Haziran 1990 tarihinde Istanbul’'da

yapilacak I. Mad en Surasi'na katilma-

ya davet eder.
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Kamiar butlin Tirkiya'yi ihya edecek bir servmtlir.

T.T.K.

¥. Atatirk

TURKIYE'DE

METALURJIK OZELLIKTE TASKOMOR0) URETEN TEK KURULUS

TUORKIYE TASKOMURD KURUMU

YARATTIG! I$ HACMI VE ISTIHDAM OLANAKLARI BAKIMINDAN
OLKEMIZIN EN 8UYUK KURULUSLARINDANDIR

Adres : TTK GENEL MODURLOB(-ZONGULDAK/TURKIYE

Telefon : (8—381) 13521 (5 Hat)
Telex : 48535 TIKZ TR
Fax  :{8—381) 11 800

TORKIVE TASKOMORD KURUMY ANKARA IRTIBAT BUROSU

Adres : GENGLIK CAD. DONGEL SOK. NO: 118

ANITTEPE/MALTEPE
Telefon : {(8—4) 231 93 82
Fax :{9—4) 231 93 82

DEGI§IK KARAKTERDEKI KOMORLERIN URETILDIGI MOESSESELER

ARMUTGUK TASKOMURD KOzZLu VE ZULMEZ TASKOMUR(
isLETME mOESSESES] ISLETME mOESSESESI
{ARMUTGUK LAVUARI) {ZONGULDAK LAVUARY)

KRIBLE KRIBLE
1850 1850
10=—18 10—-18
010 0—10
SLAM 8—10
MIKST
SLAM
KARADON TASKOMORU AMASRA TASKOMURI(
{SLETME MOESSESESI iISLETME MUESSESESI
{CATALAB2! LAVUARY {AMASRA LAVUARI)
KRIBLE KRIBLE
1852 1850
10—-18 10--18
0—10 0—1i0
MIKST TUVONAN
SlLAM
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TURKIYE KOMUR ISLETMELERI KURUMU
GENEL MUDURLUGU

"1990 YILINDA, 10 MUESSESESI ILE
LINYIT KOMORU VE ASFALTITLE
42 MILYON TON URETIMi VE
120 MILYAR TL. YATIRIMLARIYLA
YURT HIZMETINDE"

TESHIN VE SANAYI IHTIYAGLARI iLE
TERMIK SANTRALLARIN
ENERJI KAYNAGINI TEMIN EDEN
EN BOYUK KURULUS.

501



502

Ellibes yiidir madenlerimizi giin
iIsigina cikartarak dinyaya
ulastiran, tasarruflanmzi karlh

yatinmiara donlstiren, basansi
dinyaca onaylanan, buyilk ve

guclii kurulus ETiBANK

Turkiye icin onemli bankadr.

S ETiBANK

““gicli kurulug, gicli bankacitik’’
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* Rail

®migation -

* Water Conduits
...Tamrock supplies fast,
reliable and safe rigs for:
« Turneling and drifiing

432101
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MADKIM

MADEN VE KIMYA SAN.TIC.LTD.STI.

SALIH OZEN - MATILGAN SOKMEN

Manyezit Uretimi (Bursa - Harmancik)
Kil Uretimi (Istanbul - Sile - Agagh)
Kémir Uretimi (Istanbul - Sile)
Yeraltr Hazitlik ve Uretim Igleri
Taahhiit Igleri

liteler: Refrakter, Seramik, Ddkiim

Zeeo000

Adres: Ethemefendi Cad. Safa Sitesi, Safa Ap, No: 110 D:12 Erenkdy/STANBUL
Tel: (1) 368 1962- 368 23.27- 368 0416 Fax: 3681729 Thc: 29792 macket,
Laboratuvar: Bekardere Sokak No: 1 K:1 GengelkDyASTANBUL Tek:(1) 318 40 4




SONMAK

HER TIP VE CESITTE SONDAJ EXIPMANI
MERMER VE TAS KEsuE TESTERELERI IMALATINDA

USTUN KALITE

4. CAD. TESVIYECI SOK. NO: 18 06060 B.SANAYi - ANKARA
Tif: 34133 00- 341 33,00 341 57 75 341 58 03 Fax:3417804 Telex : 44038

EUYURGAN
MADENCILIK-ENDUSTRI VE TICARET A.S.
YURT DISINDAN TEMINI DUSUNULEN

HER TURLU MADEN MAKINASI VE EKIPMAN iGiN
TURK MADENCISININ YANINDA..

GAYRET SOK. YILDIRIM APT. 3/8 80300 MECIDIYEKOY/ASTANBUL

TEL: (1) 17301 60 - 17579 42 FAX: 172 60 187 TLX:26819 BUEN-TR.
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KUTMAN TICARET LTD. $TL.
KUTMANGIL TUR{ZM TESISLERI VE
YATIRIMLARI A.S.

KUT MADENCILIK A.S.
KUT ORMANCILIK TiC. LTD. §TI.
KUTES MADENCILIK VE TIC. A.S

Kore Sehitler1 Caddesi, No. 15 80600 Zmeulikuyu/ISTANBUL
Tel. (1) 175 15 50 (5 h) Tix: 26399 Kut tr Fax: (1) 166 78 03

MOLDING AS.

madencilik,
tekstil ve
fhhracatta
onder

BagitKursluglar %ﬂEGII‘s

YER MADEN  NINESAN
SANAYI VETICARET A$ ,”E"m

MADSAS vsnﬂixs
TEXSTR SANA
VETCARCTAS vzmmas\

MMHI&H&H#H. TE 130095

3 Tz T g o 670




MAKINA TICARET, MOMESSILLIK, MUSAVIRLIK LIM. SRT.

Temsilei bulundugomuz seckin firmalarla,
her tiirlit ekipman ve sarf malzemeleri
Konusunda
YERALTI MADENCILIK SEKTORUNUN
Hizmetindeyiz!
Atatlrk Buivan No: 199-A/42 Kavakhidere 06680 - ANKARA
TH: {4) 126 6261 - 167 88 89 Telex: 42 886 mtm tr. Telefaks: 127 11 21

| ISLETMELERI A S.

T.SEKER Fabrikalan A.S., TKl Kurumu ve Pancar
ekicileri istihsal kooperatiflerinin igtirakiyle kurul-
- mug bulunan sirketimiz, Tiirk Seker Sanayil'ne ve
halkimiza hizmet etmekten kivang duyacaktir.
o KOTAHYA - GEDIZ TLF:9722378- 1158  FAX: 9-2378-1021
@ KONYA - ERMENEK TLF:9-3436-1209  FAX:9-3436- 2101
® ESKISEHIR - NIHALUCCIK TLF:9-2975-1477
© ISTANBUL - ARNAVUTKOY TLF:9-1- 5971057
® BALKESIR- MANCINIK  TLF: 9-6786 - 123916

ISLETMELERIYLE YOKSEK VASIFU LINYIT KOMOR) ORETMEKTEDIR.
Kaziirmek Sok, No: 45 Kocatepe- ANKARA (4) 125 82 2829 - 125 30 07 - Fax: 11754 48
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