G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

- - -
——-. ———— - o e R
L a——

We regret that some of the pages in the microfiche
copy of this report may not be up to the proper
legibility standards, even though the best possible

copy was used for preparing the master fiche




QRITT PR 1
v‘» [ L 1] ‘ | 3 \.‘l

D540 i

BATRELIN_PCCFHATE ROCX NPECIFICATION FLNTS

TURKEY
(oP/TUR/74/030/11-01 /05 )

Atsicomsnt Findings and Decommendatisns

Terminal Report prepared for

ETIBANK SOUTH EAST ANATOLIA PHOSPHATE GROUP
and

NINISTRY OF ENERGY AND NATURAL RESOURCES
by

Miohael H, Buckenham

Expert of the United Natiom Industrial Development
Organisation acting as Executing Agency
for the United Nations Development Progremme®

® This Report has not beea cleared with the United Natioms

Industrial Develomment Organization which does aot therefore
neoessarily share the visws presented.



1 January 1977

(DP/TUR/74/030/11~01/05 )

Aasienment Findings and fecommendaticns.

Terminal Report prepared for

ETIBANK SOUTH EAST ANATOLIA PHOSPHATE GROUP .
and

MINISTRY OF ENERCY AND NATURAL RESOURCES
by

Michael He Buckenham

Expert of the United Nation Industrial Development
Organization acting as Executing Agency
for the United Nations Development Programme*

* This Report has rot been cleared with the United Nations
Industrial Development Organization which does not therefcre
necessarily share the views presented.




UNITED NATIONS DEVELOPMENT PROGRAMME IN TURKEY @

with
07540

21 Pedbruary 1977

EXPERT IN PHOSPHATE ROCK BENEFICIATION PLANTS

TURKTY

(®/TUR/74/030/11-01/0%) -

Supplement to Propct Terminal Report

including Trip Report to Geomin, Romania

Michael H. Buckenham




I

-] -

SUMMA RY
Since the preparation of the Project Terminal Report (DP/TUR/74/030/11-01/C"
dated 1 January 1977 the expert has been active as follows:

- visiting the Mazidagi phosphate deposit and reviewing on site
development as at the end of the assignment.

- discussing the establishment of a "Fertilizer Research and Training
Centre" (Project IP/TUR/75/059) with Dr. K.S. Chari, UNIDO expert and others.

- collecting and eollating reference material and contributed publications
for the SEAPG technical information facility and reviewing Turkish "fertilizer"
statistical data.

- debriefing in Ankara and discussing future UNDP/UNIDO collaboration
with Etibank SEAPG as recommended in the Terminal Report.

- visiting the offices of GEOMIN (Consultants) in Bucharest and
the research and beneficiation facilities in Cluj, Romania, to discuss work

and reports to date and to assess evaluation capability.

FINAL VISIT TO MAZIDAGI PHOSPHATE DEPOSIT

A two day visit was made on 24 ~ 25 January to inspect the site under
mid-winter conditions and to ebserve the GEOMIN sampling programme and the
"pilot" beneficiation plant.

While some information was available prior to the visit on the GEOMIN
sampling programme for laboratory testing, the report detailing this was
not available to the expert at the time. Channel sampling in galleries
was inspected and was considered to be thorough but emphasized problems in
the obtaining of descriptive materials for beneficiation work. Sampling
was in the hands of a competent but '"new" geologist further emphasizing
& long standing problem of continuity and thus consistency throughout
the Mazidagi work.

With a general curtailment of all but overburden removal in the
Semikan 1 area it was not possible to observe mining and beneficiation
difficulties under winter conditions although at the time of the visit

weather conditions were neither particularly wet nor cold. Consequently
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beneficiation and more particularly mining may not.present the problems

previously emphasized.

The 'pilot" beneficiation plant was not operational and at the time
of the visit sustained operation had not been possible. Observation suggested
that this plant would not be capable of continuous and satisfactory production
for somc'time and even then the processing concept would need to be modified

in the interests of controlling phosphate losses and Mintaining consistent

grade.

FERTILIZER RESEARCH AND TRAINING CENTRI

With the arrival of Dr. K.S. Chari it was evident that proposals for
this essential development made by the expert (Report DP/TUR/74/030/YHB/A of
6 August 1976) were in gnod hande. The Terminal Report on "Fertilizer
Training and Development Centre (FTIC) and Fertilizer Association of Turkey
(FAT)" and the associated project document, "Fertilizer Training and
Development Centre" meet the immediate Turkish needs for raw material
assessment and fertilizer production studieé so frequently emphasized by
the expert. It is essential that this work gains éarly priority and is
not lost sight of in the broader concept propoéed by Dr. Chari.

SFAPG INFORMATION FACILITY/REFERENCE MATERIAL/STATISTICAL IATA

During the expert's assignment a considerable amount of reference

material and many publications relating to phosphate evaluation, development
and utilization and fertilizer technology and research were collected and
contributed to SEAPG, This forms a valuable collection to supplement the
books being purchased under the project equipment component and the material
should be catalogued by Etibank and made available as necessary to Azot Sanayii
for research purposes. For much of this material the New Zealand Fertilizer
Manufacturers' Research Association (Director: Dr. John Rogers) is
acknowledged. (See note of 1 February 1977)




Although the Turkish plans for fertilizer development for the 4th
5 year Development Programme, 1978 - 1982ar: not yet available; the figures
presented in Tables 1 and 2 sghow the growing importance of phosphatic
fertilizers to the country and the dramatic increase in demand for phosphate
rock on which to sustain this development. Table 1 also shows a developing

irend towards high analyses fertilizers which is expected to continue.

Reference should be made to "Chemical Fertilizer Industry in Turkey"
the Yapi ve Kredi Bankasi Report (Turki:h August 1976, English November 1976)
for this and relai.esd statistical data.

Table 1: PROIUCTION OF PHOSPHATIC FERTILIZERS - TURKZY, 1968 - 1375

(tons at 18% jlios)
Product 1968 1969 1970 1971 1972 1973 1974 1975
SSP—16-1‘37éP205 135,682 97,300 121,116 131,017 179,377 189,020 352,834  153,98"
TSP-45%P205 141,120 148,176 221,683 413,502 551,948 372,917 459,406 1,295,751
nau>—46761>2o5 - - - - 64912 11,597 129,465  383,60°
TOTAL: 276,802 245,476 342,999 544,519 738,237 573,534 941,705 1,833,337

Equiv.ions P205 49,824 44,186 61,740 98,013 132,883 103,235 169,507 330,000

F‘g‘t‘i‘gé?g“omk 155,701 138,080 192,937 306,292 415,58 322,613 529,709 1,031,25C
275

Table 2: PROJICTED PHOSPHATE ROCK REQUIREMENTS - TURKEY - 1975-1982
(tons)

1915 1976 2171 1918 12 1380 - K] 22

1,166,465 2,196,850 2,592,871 2,846,250 3,074,722 3,513,370 3,882,973 4,131,




DEBRITFING ANKARA, ETIBANK STWAPG AND UNIP/UNIDO

Formal discussions were held with the STAPG in the presence of
Mr. R.D. Lalkaka, Senior Industrial Development Field Adviser, on
9 February 1977. The recommendations contained in the Terminal Report received
general acceptance by the counterparts and procedures whereby these could be
implemented particularly where UNDP/UNIID assistance was involved were clarified

The contribution of the expert over the period of assignment was acknowledged.

Debriefing procedures with UNDP in Ankara were completed on 10 February

and departure for Vi nna via Romania was on 11 Pebruary 1977.

ROMANIAN VISIT

In view of the importance of the GDOMIN investigation to the future
of the Mazidagi project (refer Terminal Report p.19) visits were made to
Bucharest (14 - 16 February 1977) and to Cluj (16 — 18 February 1977) where
GEOMIN offices and the Non-Metallic Minerals Institute for Research and
Design (NMMIRD) are located. It was possible to examine briefly and to
discuss the mitial GEONIN report, "Mazidegi Phosphate Project - Geclogical

and Mining Report" presented after 2 - 3 months initial evaluation and dated
December 1976. '

The report states the minable reserves at Mazidagi to be as follows:

Proved Probable Possible Total
Million tons 2.2 8.8 19.6 30.6
Av. thickness, n. 2.02 1.52 1.5 1.54
Mean grade, %1>205 22.59 20.58 20.29 20.54

The above quoted reserves are based on a minimum grade of 15% P205
and a minimum miding thickness of 0.7 meters and the classification on
the frequenoy of available-sampling data. Economic constraints apart from
those inherent in the reserve definitions were not applied in arriving at

the above figures.




The stated reserves can be considered realistic in the light of

available data but as in all previous estimates relate to opinion and
definition and have little meaning until beneficiation studies have been
completed and economic evaluations made. It is of interest to relate .he
above figures to those reported by the expert in his initial report,
DP/TUR/74/0350/MHB/1 of 7 April 1976,

The GEOMIN report emphasises the need for beneficiation studies, a more
detailed description, both chemical and mineralogical of the phosphate
and defines the conditions under which both surface and underground (longwall)
mining might be applicable,

The report is considered to be a thorough and realistic presentation
and evaluation of the work done to date on the Mazidagi deposit, and
discussions with GEOMIN established their capability and experience to
effectively continue the evaluation under the terms of the contract.
Nevertheless it is very important that SFAPG make a critical assessment

of two GEOMIN proposals viz to considerably extend the drilling, driving,

pitting and trenching work at Mazidagi in order to better define "ore reserves"

and to initiate an exp.rimental underground longwall mining operation.

In the opinion of the expert the first proposal is not an evaluation
priority although in the longer term should development proceed a producticn
requirement. The sccord requires careful economic a.nalysis/evaluation
before implementation as it is considercd that underground extraction of the
phosphate rock at Mazidagi would only be achieved at prohibitive cost. Should
this not in fact be the case,the value of such work for experimental and

training purposes is accepted. '

The report gives due emphasis to mincralogical and ch:mical work,
beneficiation studies and fortilizer production testing. While a detailed
beneficiation plan is not presented, it is accepted that this must await
preliminary sample asscssment and must remain flexible in approach. Sampling
for the initial amenability testing with modifications as discussed with
GEOMIN is considered acceptable in the light of the specific difficulties
presented at Mazidagi.




It was concluded from thce visit to Bucharest that SFAPG must critically
evaluate the proposals of GEOMII' in economic terms and in doing so apply
recognised proccdures and criteria. Project priority arcas must bc smphasiscd e

unneceuary/uneconomic proposals rejected. Reference should be made to report
DP/TUR/74/030/MHB/7 of 22 Junc 1976 for this purposc.

The beneficiacion studics to be undertaken by GEOMIN will be contracted
out to the Non-Metallics Mincral Institute for Rescarch and Design in Cluj
y some 500 km from Bucharest. It was concluded following discussions with staff a-
an inspection of facilities that this Institute should be ablec to offecctively
carry out this most important phase of the overall cvaluation. PFacilities
available for and experience in mincralogical, chamical, physical, beneficiation
and pilot scalc techniques werc impressive and desirably orientated towards

non metallic (e.g. phosphate rock) cvaluation. '

Good co-operation and understanding betwcen GZOMIN and NMMIRD will
however be essential for effoctive work and it is recommend-d that sclectaed
p staff from Cluj visit Mazidagi in order to obtain an on-site appreciation
of the Mazidagi deposit and local conditions and to observc and benefit from the
existing "pilot" plant recently constructed there. In particular mterials

handling and large scale crushing experience would be invaluable.

Important product evaluation work, i.c. fertilizer production and technolog. '
investigations is to be conducted in the Chemical Rescarch Institute (1CECIN)

Bucharest and again the need for a co-operative approach is cmphasized.

In conclusion the visit to Romania was rcassuring and the approach of
GEOMIN and NMMIRD impressivec., I4 once again emphasised the need for sound
economic appraisal of the project bty SEAPG as ncw data and new proposals become
available and are made, and domonstrated the contribution the Expert could

make during the next 12 months or perhaps longer during which time this most

critical evaluation work is being undertaken.




" It ain't the guns or armament
For tunes the band oan play,
But the olose co=operation
That :aakes us win the day.
It ain't the individual
Nor the army as a wholej
But the everlasting teamwork
of every bloomin' soul,”

Rudyard Kipling
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SUMMARY « TURKISH

Tirkiye'nin gittikge buyiiyen fosforlu giibre sanayiinini destekleyip
geligtirecek olan yerli fosfat kayasina ihtiyacinin a~ttija agikardir,
Su andaki proje degerlendirmesivle, ekonomik olarak igletilebilen, zengin=
legtirilebilen, etkili bir gekilde, kabul edilebilir giibrelere doniigebilen
ve bir iliretim faaliyetini destekleyecek olan yeterli miktarda bir f(s=fat
varlifi kanitlanirsa, Mazidaga fosfat sahasi bu ihtiyaci uzun yillar
kargilayabilecektir,

Cevher karakterinin kompleks, tentr ve haominin marjinal, yerinin
licra ve gerekli alt yapl hizmetlerinin yetersiz oldupu Mazidays sahasi igin
mikemmel bir degerlendirme garttir. Bu degerlendirme, devam edilen saha
etiidlerinden ziyade bundan b¥yle oevher zenginlegtirme ve giibre iiretim
teknolojisi lizerinde yogunlagmali; madencilik ve oevher zenginlegtirme
iglemierinin bag scrumlusu Etibank'in digindaki kuruluglarin uyumlu ve
koordineli gabasini da kapsamalidar,

Iyimserlik maden aramalarli sonunda bir yarar sajlamaktaysa da, ista-
tistikler gok az maden kegfinin bagarili bir maden iiretim tatbikati ile
sonuglondiinl ortaya koymaktadir, Bu yiizden projenin rentabilitesi ile
i1~ili kararlarinin projenin omrii ijinde mimkiin olan e. kisa zamanda,
saglikll olarak veri'mesi igin projenin kritik bdlimleriiin bir an ¥noe
tanimlanmaesi ve buralarda daha saf veriler elde edilmesi, bir maden projesi-
nin degsrlendirilmesinde gsarttir. Mazidaja projesinin dejerlendirilme sirasi
tesbit edilmig teknolojik ve ekonomik gercgeklerden ziyade hissi olarak
etkilendigi :¢in yukarida belirtilen prensibin takip edilmedi¥i goriilmektedire

Yukaridaki nedenlerden dolayl gu andaki GEOMIN caligmalarinin igeriji
tam ve kaysamli, bulgulari kesin olmall, bSylece Mazidafi'nin nihai gelig-
tirme veya reddedilme karari daha gok gegikmeden alinabilmelidir.

Projeyle ilgili bu nihai Rapor MazidaZl Projesini yeniden gbzden
gegirmekte , Uzmanin proje rentabilitesini degerlendirmesini gbstermekte,
gelecekteki ¢aligmalarin hangi 6zel alanlarda yojunlagmasl gerektipini
belirtmekte ve UNIP/'UNI]I) il Etibank'in arzu edilen igbirligi hakkinda
tavsiyelerini icermektedir.

Amaocl ya.,1c1 olan bu Raporun takdiminde Uzman, tatbik edilmiy bulunan
bir maden degerlendirme stratejisini daha sonra diizeltmeye Galigsmanin ve
elagtirmenin basit oldupunu kabul ettifinden ok zor gartlar altinda bu

gine kadar tamamlanan Mazida’X projesiyle ilgili bu mikemmel teknik ¢alig-
mayl takdirle anar.
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o Turkey's inoreasing need-for an indigenous scurce of phosphate rock
cn which to base and devslop their expanding phosphatic fertilizer industry
is obviouss The Macidagi prospect may fulfil this need over meny years if
the ocurrent evaluation establishes that sufficient phosphate whioh can be
eoonomically extracted, upgraded and effectively converted ‘o acceptable
Tertilizers is available to support a production operation.

Very phorough evaluation is essential in the case of the Mazidagi
prospect as 1t 1s complex in character, marginal in grade and extent,
remote in loocation and not well supported by external but necessary
servicess This evaluatten must now foous on beneficiation and fertilizer
production technology rather than continued field - assessment and must
involve the concerted and comordinated effort of groups other than
Etibenk which has a prime responsibility only for mining and beneficiation
operations,

While optimism is as asset in exploration, statistics reveal that
ver;” Jew mineral discoveries rssult in suocesaful mineral produoing
venturess It is therefore ¢ ~:ntial in mineral roject evaluation that
the critical projeot areas arc identified early and more refined data is
gonerated in these so “hat soundly bas.d deoisions on projeot viability
can be made as early in the project 1life as possible, This rrinciple
does not appear to have been followed in the case of Mazidagli assessment
in which intanglbles rather than the established technologioal and
economic faots have influenoed the course of evaluatione

For the above reascns the ourrent GECMIN study must be oomprehensive
and oomplete in its oontent and conoclusive in its findings so that an
informed decision on the ultimate development/rejection of Mazidagi can
be taken without further delay,

This projeot Terminal Report reviews the Mazidagi project, presents
the Experts assessment of its viability, highlights the specific areas in
which future work should be ooncentrated and inoludes recommendations on
which UNDPAUNIDO a1d Etibark action is desirsble,

In presenting this Report, which is constructive in its intent,
the Expert recognises that it is easy in retrospect to improve a mineral
evaluation strategy and to be oritical of work done, and therefore
aciknowledges the very thoroush technical work that has been completed
on the Mazidagi projsct unde: .ost difficult conditions,
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BPL

GEOMIN
MTA

NZFMRA
SEAFG

SPO
Ssp
TSP

UNDP

(uN)orc
USAID

Ton
$uUs
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Mazidagti

Reserves

Assignment
Project
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AERFEVIATIONS , UITS AN TERITNOLOOY

Bone Phosphate of Lime or Ca3(P04)2

Discounted Cash Flow

Central Treaty Organization

A Company for Mining and Geological Co=Operation
Mineral Research Institute

Maden Tetkik ve Arama Enstitusu

New Zealand Fertilizer Manufacturers Research Association
South East Anatolia Phosphate Group

Guneydogu Anadolu Fosfatlari Grup

State Planning Organization

Single Super FPhosphate « 14-20% P205

Triple Super Phosphate « 40=50% P205

Turkish Standards Institute

Turk Standnrtlari Enstitusu

8 US Un/ -cu Staves Dollar and TLe Turkish Lira-
United Notions Levelopmer* Programme

United Nations Industrial Development Organization
United Nations Office of Technical Co~Operation
United States Aid for International Development

Metrioc ton or 1000 kilograms
Equivalent to 1640 = 1645 TL through assignment
Equivalent to 0e46 x % °‘3(P°4)2 or % BPL

Refers to mineralization that may be exploited
economioally otherwise "ore™ used

Refers to the Mardin=Mazidag!i phosphate field

Refer t: indioated extent of mineralization but used
without speoifio defintiion

Refers to UN mission undertaken by the Expert
Refers to the Etibark SEAPG Mazidag Operation
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1o Qeneral

This Terminal Report is based on approximately 104 months of duty
during which time 6 visits were made to the Project site near Mazidngi
and visits were made to 4 fertiliser production operatiens. Numerous
meotings, disocussions and interviews were attended and 19 reports were
prepared, reference tc and summaries of whioh are appended.

2+ Proect Beckeround

To date Turkey has relied almost totally on imported sources of
phosphate ruck for the production of phosphatic fertilizers demanded
in increasing tonnages as agricultural production is emphasised in

erch sy c:dnive deve eppent programme o

The long term search -~ Comestic sourves of phosphate rock
resuliod in the delineation c* the extensive Magidagi resource shortly
before world phosphate prices rose dramatioally. This situation
acoompanied by a desire for an assured raw material supply, regional
develomment objectives and foreigr exchange pressures prooptéd
acoelerated action at the Mazidagl site,

To assist in this evaluation the UNIDO asesignment was established
under the Ministry of Energy and Natural Resources and assigned to
Etibank withli their South East Anatolia Phosphate Group (SEAPG).

This seotion was established by Etibank early in 1975 to oarry out

the necessary work toc evaluate and if desirable develop the Mazidagi
phosphate resource, The SEAPG ocnsists of 12 professional and technical
staff oovering various mineral disoiplines but however with a strong
mining emphasis and a noticable lack of specialisation in beneficiation
and fertilizer development.

Etibank 1s a Turkish Government Organization established in 1935
responsible for the mining and recovery of many non ferrous metals,
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As such the oonveniional eoonomio oriteria for new projeots and existing
wndertakings do not neoessarily apply and this has an important bearing
on the work and findings of the Experte An organizational ohart for
Etibank showing the administration of the SEAPG is given in Appendix 3.

3« FErolect Assimpent Objectives

= 10 make available from the Mazidagi resocurce an acceptable
feedstock for use in the domestic fertilizer industry, (Short term)

= to0 enable the domestio f rtiliser industry to become inde~
pendent of phosphate rook imports. (Long term)

= {0 achieve produotion of ocompetitive export grade phosphate
rooke (Long term)

4o Apnigmpent Dytise

The terms of reference for the assignment as given in the Project
Document can be sumnarised as {ollowst

= {0 study background information relating to the Mazidagi
phosphate deposit,

= 10 assess the quality and extent of this ocourance and to
examine prooedures used for this purpose,

= to study the beneficiation of the phosphate rock and.relsted
matters such as soale of operation, flotation chemistry, and water
requirements and availability,

= 10 estavlish the suitability of the phosphate rock for
fertilizer production.

= 10 assess theceovnomio viability of developing the deposite

Considerable progress had been made in the assessment and deve=
lopment of the Mezidagi deposit by MTA and SEAPC since the above duties
were established and before the Expert took up the assignmentes However
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in spite of this and the specified duties suggesting a pre judgement

of beth the value and the technologioal development of the deposit it
was not oonsidored nacessary to amend these terms of reference. Instead
they were interpreted in the widest sense by the Expert.

The Project Dooument was signed on behalf of UNIDO on 1 November
1974 and the Expert arrived in Ankara following three days of briefing
in Vienna, on 25 March 1976 Involvement in Turkey oeased mid
Fetruary 1977,

5e Aselsment Aohievements against Duties

The assessment and subsequent development of a mineral resource
takes many years of date generavion and evaluation, The Experts
assignment represented approximately one year within this longer period
of time during whioch an inoreasing amount of refined data continues to
beccme availabley In the case of the Mazidagi projeoct this will oontinue
to bs the case for something like 15 months when a deoision mmst be
taks'. on the future of the IM'-'lagl resource.

Against suoh a changing baokground progress was made.in ail
essignment duties the ultimate objeotives of whioh have not been
achieved in many cases for the reasons given above, the need for data
mresently unavailable and the inter relationship and inter dependency
0% 80 many of the duties,

Nevertheless it is oonsidered that the Experts involvement has
resulted ins

= the Mazidagi phosphate resource being put in its Toper pers-
pective and acoepted as a marginal and most difficult development
operation,

= the general realization that oo=operation and not independent
aotion from the raw material produwere, fertilizer producers, fertilizer
industry planners and fertliizer consumers is essential,
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= the acoeptance that viable development is oritioally dependent
upon the establishment of a suwooessful and versitile beneficiation approach
and the oapability of the fertilizer industry to effeotively make acoep=
table products (in partioular high analysis fertilizers).

= &an appreoiation of the need to reappraise the strategy of
mineral project evaluation in particular the obtaining and assessing ef
basio data on whioh deoision making is poesible,

= eduwoational benefits in both general and specific areas of
mineral evaluation, benefioiation and fertilizer technology in partioular,

= numerous impoirtant if inoomplete oontributions within the
specifioc assignment duties,

= identifioation of where the Expert and UNIDO oan oontribute in
the most worthwhile ways to the evaluation (and development) of the
Mazic g1 resource and other miv.~ral prospects, the improvement of the
Turkish fertilizer industry and the eduoation and training of indigenous
professionals and technicians,
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II. MAZTDAGT PHOSPRATE PROJECT REVIEW

Phosphate exploration in the Mardine--Mazidagi region of South East
Turkey has been actively oonduocted by MTA (and others) for many years
resulting in the delineation of three potentially ocommercial phosphate
coourances within an area of approximately 200 square kilometerse

Initially the West Kasrik (the present Mazidagi) ocourance was
disoovered in 196le Following assessmert, axploration moved to
surrounding areas resulting in the discovery of the Akras and Tasit oo
deposits both found at the time to be wneconomice Exploration effort
was renewed in the Mazidagi (West Kasrik) area in 1968 and has
oontinued to the present timee

The deposits are all sedimentary in origin and Cretacecus in age,
representing three phcsphate bearing horizons namely Akras, Kasrik
and Tesit in a downward sequenocee A looation map and a vertioal seotion
show 'z the stratigraphy in t~ area are given in Appendix 3,

™Me Akres phosphate 1is rlauoonitio, low grade (8-14% P205) and
high in the oxides of iren and aluminiw.. Indioated reserves are small
"a few million tons™ but the material showing a high oitrio aocid
solubility and a potash oontent oould have use as a direct applioation
fertilizere The phosphate does not respond well to oonventional
beneficiation processese

The Tasit depos!’. estimated to oontain 200 million tons averaging
10=11% P, o5 1s assooiuted with marls and limestones and in the benefi=
olation work reported was shown to yield an acceptable grade of phosphate
with respeot to P205 oontent following caloination and desliming,
Phosphate recovery however was low and processing eoonomios doubtful,

The Kasrik phosphate (the basis for the present study) oovering
approximately 45 square kilometers has been divided into seven areas
for oonvenience viz Semikan 1,2,3 and 4 Arisu 1 and 2 and Desan blockse
The phosphate mineralization ocours in two horizons = Semikan (Upper)
and Kasrik (Lower)e The Semikan horizom oonsists essentially of oolitio
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phosphate associated with argillaceous phosphate over a thiokness of sbout
1e5 meters and the Kasrik horizon averaging about 1,2 meters in thiokneos
oonsists of oomplex phosphate/limeatone assooiationse In between these
1s an intercalated series or zone oomprised of limestcne, olort and

olay oontaining variable but 1little phosphate and up to 20 meters in
thiokness,

Limestone, ohert and clay of inoonsistent thickness overlie the
Kusrik formation and limestone predominated beneath it, The above menw
tioned struotural and mineralogioal oharacteristios have a most important
bearing on any mining, benefioiation and development strategye

f0re" reserves in this area referred to as the Mazidagi deposit
remain unknown for want of praotioal and economio definition but estimates
range from an over optimistio 200 million tons to a more realistio 10=20
million tons based on available datae

The phosphate mineralization at Mazidagi oan be olassified into
five uistinot types passing f: 2 one to another in short vertioal and
horirontal intervals and grading into assooiated olays, limestones and
ohertse The five types ares

= phosphatio limestones
= oaloareous phosphates
= oolitio phosphates

= oclayey phosphates

= silioeous phosphates

It is to be noted that each of these types requires a different process
or oombination of processes for upgradinge

A oonsiderable amount of unrelated small scale beneficiation work
laoking practioal orientation has been oarried out on the various "ore®
types in which onlyr reasonable metallurgical results were obtained.
Benefioiation work relating to a practioal mining approach to the deposit
and to establish the suitability of the resultant phosphate for the
fertilizer inuustry i1s lacking as too are sound and realistio eoconomio
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evaluations and studies to ascertain how the Mazidagi resource if sxploitable
may fit the longer term Turkish Governnent/fertilizer industry/agrioultural
plans and deunands,

Extensive core drilling (over 3000 meters), driving (over 5500 meters),
trenching and pitting work together with sampling and analysis have been
oompleted in the area in order to establish the extent 4 ~quality and
oharaocter of the phosphate and to delineate the more economio and praotical
mining locationse MNumerous oost projections of little present day relevence
have been made,

Site develomment at Mazidagi 1s well advanced with the establishment
of office, 1living, messing, store, workshop, laboratory etce facilities
end the construction of roading end a "pilot! beneficidtion.plant,
Stripping and preparation for mining of two of the better locations
(Semikan level phosphate in the Semikan 1 and Arisu 1 blocks) has been
oompleteds The Etibenk ocommitment at the site to date approximates 300
milli 1 TLe

Me "pilot® henefioiation plant is designed to upgrade 500,000 tpe
of oarefully seleoted oolitio More" by hand pioking, seleotive orushing
and soreening followed by di-yinge (See Appendix 3 for flowsheet )

Reoently ( late October ) GEOMIN from Bucharest, Romania oommenoed a
15 month, § I 320,000 contract to evaluate the Mazidagi deposit involving
th2 oompletion of the investigational work in order to do this and emable
the preparation of a feasihility report (Appendix 3)e This report should
establist and its recommendations determine the future of Mazidagl where
the "pilot" operation will oontinue at a small soale on the reserves tha’
have been established in order to supply feedstook for the SSP works at
Sivrioe near Elazig,

¥ost of the work reviewed above had been completed, was in progress
or had been programmed at the time of the Experts arrivals The Expert
has therefore been associated with most of this work and its oonsequen
oes during his assignment but has had little opportunity of influenoing
the oourse it ras followede




In oonsidering the Experts role in and oontribution to the Mazidagi
rhosphate project 1t is important to oonsider both the state of develop=
ment and the ocommitment by Etibank at the time the assignment was taken
up and that the Expert was engaged short term in a long term evaluation
and development programmes These oiroumstances influenoe both the impact
of the assignment and the opportunity for the Expert to complete the
specified dutiese

In spite of the above mentioned oonstraints it is oonsidered that
most worthwhile contributions have been made in many project and related
areas whioh should materially assist in the longer term ass.:ssment/
development of Mazidagi, in future mineral projeots of a similar oharao-
ter ©ud in more orderly and effeotive development of the Turkish
phosphate fertilizer industry, This should be particularly true if
oppozivnity is taken to oonii-ue the assistance along the lines
recommended in this reporte

During the assignment important short and long term relationships
were established with other UN project personnel working in Turkey
when it was found that ocommon interests and ocountry needs were identified,
The work therefore relates to and ocupliments that ofs

a) Mcs Ko Thompeon, Drilling Adviset for the Mineral Researoh
Institute (MTA) - TUR/75/007 = 0:C,

It wes mrtually and independémtly odmdluded that idrilXingtmethods
employed by MIA at Mazidagi were unneoessarily sophisticated and thus
expensive for the purpose ; that MTA reports did not realistioally
eveluate the reserves and economios of the progpect and that muoh oloser
liasion oould and should have been maintained between MTA and the SEAPQ,
These observations are pertinent to the project (TUR/76/002 = OTC) now
being undertalen by Mre Pe Hall at MTA,




b) Dre Le We Coffer, Resesroh and Developmert Expert in Non Ferrous
o’ lurgy (Ftibank) = TUR/75/046 = UNIDO,

It was mutually agreed that Etibank has an established need for a
Research and Development facilitye While faoilities are available
within Turkey for problem solving and for longer term investigational
purposes the phosphate project demonstrated such a meed the satisfying
of which in addition to many other benefits should mean the availability
of more meaningful and relevent data more quiokly within the Oompanye

0) Mre Mo So Montassir, In Plant Training Centre for Engineers =
TUR/68/529 = UNTDO,

The need for a "Fertilizer Researoh Centre" was reoogn .sed
immed4ately by the Expert and disoussions with Mr. Montassir who is
working olosely with Azot Sanayii = the State Economio Enterprise for
fertilizers = has led to a proposal for the establishment of such a oentre
which should inolude raw material assessment, production teohnology
and product evaluation in aliition to training facilities for the
fertlilzer industry,

Co=operation of this type within and oross linkage between UN
rrojeots 1s oonsidered important in Turkey where common needs are
frequently identifieds Similarly co=operation between various agencies
working in the interests of phosphate development in this ocountry could
be better developed (.ge CENTO and USAID) as should the concept of
co~operation and mutual interest in projeots such as the Mazidagi one
whioh have *road development impliocations and important national interests,
This is particularly so in the field of non metallic mineral development
vhen as is the case in Turkey, the expcrience and versitility of major
mineral exploration and development companies is not available or is
not encourageds

2. (egeral

a) a very strong oase can be made for the develcpment of the
Mazidagi phos+hate deposit in order to provide a reliahle indigenous
supply of phosphata rook for fertilizer woductione
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b) the Mazidagi phosphate deposit is oomplex both mineralogically
and physically and of doubtful and marginal grade and extent.

0) MIA estimntes were optimistio and overestimated the Mazidagi
potential through u lack of mractioal and eoconomic scmstrainte rether
4kan a lack of evaluation datue

d) adequate ore reserves must be established at Mazidagl to
Justify development. This will only be achieved through tenefioiation
and fertilizer production studies and not by oontinued field assessment.

e) until such work is completed and the technologioal and eoonomic
implications evaluated ore reserves at Mazidagi are small in spite of
the widespread distribution of phosphates

£) oooperation between rew material producers (Etivank),
fertilizer nanufaoturers (ege Azot Sanayii), fertilizer industry plane
ners and the agrioultural sector is very poor and must be developed,
Ind.;sndent planning and act’r in these sectors is most detrimental
to Mazidagl assessment and covelomment e

g) FEtibank with a mining responsibility has neglected the
subsequent operations essential to sffeotive oomrercialisation of the
Mazidagi resourse in line with projeot objectives and in the best interests
of the Turkish economy,

h) well qualified personnel are available within Etibank to amssess
and develop Mazidagi phosphate but there is an apparent laok of background
technical information available to thems

1) there 18 a oomplete laock of experience in phosphate within
SEAFG making the Mazidagi projeot all the more difficult to assens,

1) on a comparitive basis and on available oost data development
at Mazidagl would appear to be wnattractive economically and the ocost

of oompetitive phoaphate will be very highe

3) the development will be more difficult and less economio as a
oonsequence of olimatio and regional oonsiderations the latter oonside—
ration however adding to its national signifiocance and importances
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k) mineral explorstion leads to many minera® disooveries only
a small percentage of whioch can be economioally exploited, It is
essential therefore to generate oritical deocision making data in
eval“ation and to aoct realistically and acoordingly,

1) 1n planning Mazidagl assessment attention should have been
given early to identifying the most oritioal areas of the pro jeot
whioh then should have been given appropriate mwiority.

m) good use oould have been made of the computer in assessing
field data and 'in zaking econcmioc enalyses.

n) a more oonventional and logioal approach to the assessment
would have enablalthe viability of the rojeoct to be determined at
suwooessive stages and appropriate decisions to have been takene This

is essential so that uneconocmio projects oan be terminated earlys

0) the method of costing used by the SEAPG on Mazidagl leaves
mwoh to “e desired and shouv’d nt least be supplemented by the DCF
methol which has many advant:.gese

P) the exploration and assesament approach used by Etibank and
MIA is oommendable but better use could have been made of the data
generated and in planning the evaluatione A closer and cont inuing
working relationship between MTA and SEAPG should have been maintaineds
In addition when idemtified, anomolies should be investigated and
reoonoiled,

q) a'though detalled sampling has been conducted at Mazidagi
there 1s a lack of full analyses om whioh the true value and potential
of the phosphate can be assessed, While of prime importance !=’205
is only one parameter on whioh to assess qualitye

r) on the basis of world fertilizer trends, SFO projeotions,
industry plans and the geographical location of Mazidagi development
must be direoted towards the produotion of high analysis fertiligerse
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) more oomplete analyses will be required to ocomtrol mining and
benefiolation operations and product quality even in the case of the
existing "pilot" operation,

t) there 1 a total lack of teohnioal information on the quality
of Mazidagi phosphate in s0 far as its suitability as a fertiliger
faedstoock 1e conoerneds

u) the oharacter of Nesddagl phosphate 1s not well understood
in the fertilizer industry contributing therefore to the lack of
action in prepecation for or investigating the possibilities of using
it as a feedstocke

v) the Turkish fertilizer industry 1s not sophisticated espe=
olally in some areas and production from Mazidagi must not preduce
additional difficulties in the production arease Supply of inferior
rook in place of imports could have a serious effect om the effioiency
and mroductivity of fertilizer plants,

w) while established -*andards exist fop phosphatio ferilisers
in Turkey (TSE TS 566/UDK 631485) there 1s no evidence that these
standards ocan be met from Mazidagi rook as feedstook,

x) the "pilot™ operation at Masidagi is a high grading éperation
not in the best interest of Mazidegl and Turkey and not capable of
produwoing a consistent and high quality phosphate producte

y) the present diffioulties in this plant relate to the mistake
of prevesdinz to plant oonetruotion from small socale testing and
demnstrate materisls handling, engineering, olimatic and operational

diffioulties that oan be expected at the site partioularly under
winter oonditiens,

2) this plant will serve little useful purpose in the pilot
sanse and has more of a production than an experimental role,




aa) the ®pilot™ opsrstion does not represent a logioal approach
to upgrading Mazidagi mmn of mine rock as seperation based on selective
orushing and sieing is insuffioiently positive to yleld a oonsistently
good product at acceptable recovery,

bb) wet processing, many unit operstions and a complex but
flexible flowsheet would appear essential for dealing with the numerous
fore types™ resulting from non seleotive mining at Mezidagi.

00) such processing if at all possible must include early
rejection of diluting material (low grade/barren) by mechanical or
eleotronic rather than hand picking means.

dd) highest riority must be given to the source, quality,
quantity and oost of water for such processing,

ee) the GEOMIN evaluation as detailed in their oontract documert
should provide all the necessary technologioal and economic data
neoessary to make a decision cn the future of Mazidagi.

ff) +he CEOMIN oomtract muet be kept on schedule and it must
be ensured that the work is sufficiently ocamplete for a decision to de
taken on the Mazidagl projecte This work must inolude adequate pilot
planting and fertilizer production testing on beneficiated roock,

3¢ Miscallanscus

a) throughout the assignment language preserted a general
difficulty alchough this was not evident between the Expert and the Counter-
partss This restrioted access to detailed project and related information
and inhibited communicatic. with SEAFG staff and many outside ecntactse -

b) the above diffioulty unfortunetely limited the sducational
role of the Expert within SEAFG and a lack of English prevented dissemination
of muwh of the techniocal litrature relating to "phosphate™ and so imp rtant
in assessing and implementing Mazidagi development.,
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0) while the comopsration and assistance of all concerned with
the Experts well>ring (particularly Counterparts) was excellent as were
office and site facilities the lack of secretarial servioces at times
proved frustrating and reduced the produotivity and increased the work
load of the Expert,

d) feed back from reports, meetings, distribution of teohnioal
information, discussiins and reccmmendations was disappointing throughout
the assignment and therefore the impact and/or the comtribution of the
Expert was diffioult to assess.

o) delivery of equirment for the assignment and the release of
sane from Customs presented problems and considerable delays which
fortunately in this particular assignment did not adversely affeot
rogress,
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RECO AT

1. Bequiring WDPANIDO Gonegderstion/Action

a) it is recommended that a technioal Information Facility should
be established within the Etibank SEAFG to permit a better understanding
of the total ooncept of phosphate evaluation, development, and utilizatien.
Such a collection should oontain booksy Jjournals, periodicals, technical
reports and conference proeedings oovering a wide field but with a
epeoific orientation towards phosphate and phosphatio fertilizer technologye.

The oclleotion already initiated by UNIDO should be properly
administered, developed, and updated on a oont inuing basis by Etibank
and further supported as censidersd necessary by UNIDO in order to
provide an up to date baokground against whioch the Mazidagi projeot can
be assessed and if desirable developed,

Depending on the futu-e of Mazidagi this collection could be
majntained in the SEAPG or incorporated in the Etibank Research and
Development Section should this be developed. (Rafer assignment finding )

report DP/NR/74/030/HIB/2 and Appendix 7a).

b) in view of the lack of experience in phosphate evaluation,
mining, beneficistion, and utilization within SEAPG in Ankara and in
Mazidagi the staff of which has sound soientific, technological and
engineering training and oompetance it 1s reccrmended that seleoted
staff members should be enoouraged and enabhd to vieit overseas phosphate
operations and assooiated laboratory and research facilities. In
partioular short term fellowships should be offered in 1977 for this
purposej one to a senior staff member (2~3 months) and anmother to a
Junior staff member for a shorter time (1=2 months) and on a more looal
basise (Refer assignment finding 1 and Appendix To)e

o) 88 a oonsequence ¢f the total lack of Research and Development
work being undertaken by the fertilizer industry it is recommended that
this work shouid be initiated immediately and should later be inoorporated
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into the proposed "Fertilizer Research and Training Centre™, Initially
work should be directed at establishinz and developing the fertilizer
produotion oharacteristics of Mazidagl rock and investigating altermative
and newer fertilizer production methods whioh may be applicables (Refer
assignment finding t, Reports DP/TUR/74/030/MiB/A and MHB/4 and Appendix

To/d)e

4) 1n order to develop this work it is further recommended that a
UN Pellowship be provided to enable a ohemist/ohemioal engineer from
the fertilizer industry (eg Azot Sanayii) to work in a Fertilizer Research
Centre ar Association and to study and become aquainted with the work
being done, its applicationy, and the equipment and experimental and
enalytioal procedures involveds (Refer report DP/TUR/74/030/MIB/A and
Appendix 7 o/d)

e) should the establishment of a Fertilizer Research and
Trair‘ng Centre be oconfirmed as a UNDP/UNIDO project in the forthooming
Country Programme it is recormended that oonsideration be given to
engag'~7 the Expert (or an aliernative Expert) for planning the require—
ments for raw materials and fertilizer production evaluation within this
oentres (Refer report DP/TUR/74/030/MHB/A and Appendix Te).

£) 1t is recommended that consideration be given to the provision
of equipment to nomplement that already provided by UNIDO under Project
DI/TUR/74/030 and to make the laboratory at the Mazidagl site more
effective in sample preparation, analytical work and raw material and
prooess assessment whioh will become more important as operations
continue and/or expand, (Refer assignment finding s and Appendix Tf)e

g) beocause Mazidagl asscssment will continue until at least the
end of 1977 and during this time oritiocal periods will be reached it is
recommended that UNIDO's involvement be oontinuede As a consequence
of the derstanding the Expert has for the projeot it is recommended
that he return for a short assignment (4 weeks) when the final GEOMIN
proposals are submitted to Etibank and that a shorter engagement may
be oonsidered at an earlier stagee Etibank should request thise (Refer
assignment finding ee and ff and Appendix 7 g).
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a) it is recommended that SEAPG should take a more realistic
approach tc the economic evaluation of the Mazidagi project in which
established economic and technical practices are incorporated.s This
should include ICF analysis with associated risk and sensitivity analyses
and a continuing revision as more data becomes availablee. Only in this
way can sound decisions on which to proceed with or terminate a project
be taken,

b) Ftibank should work more closely with MTA r. sponsible for
exploration work and those enterprises in the ferilizer pla:ning,
producing and utilizing sectors and vice versa, and it is recommenled
that this co=operative approach be actively persued,

c) because of the shortcomings in information on and direct
exper.>nce in phosphate within the SEAPG it is recommended that Etibank
support the proposals for In‘ormation Services, the development of
Resea:--h and Development facii:iies and overseas travel for staff to
improve capability, . 1.

d) as the assessment of Mazidagi has been both expensive and
drawn out it is recommended that outstanding work be expedited and that
an early decision te taken on receipt of the GEOMIN report.

e) because of the very critioal nature of the GEOMIN study
it is recommended that Etibank ensure that this remains on schedule,
is exhaustive in its detail and conolusive in its findings and resultant
recommendat ions,

f) further it is recommended that Etibank supports the need
for an independent assessment of the GEOMIN work at its comolusion.
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1. Proisct Perscnpel

a) Professor Mo H, Buckenham UN Teohnical Expert in Phosphate
Beneficiation Plants,

:b) Dre Nijat Gursoy Direotor, Etibank SEAPGy Projeot
Counterpart,
(o) Mre Arif Saxtol Assistant Director, Etibank SEAPG, -

Project Counterpart,

The above-mentioned were assigned to the projeot throughoute

2. Eqimment Component (UNDP/UNIDO financed)

.8) Denver Equipment Coe Laboratory Flotation Nachine ‘with Resgentss .
. . "8 2052U8
‘b) Denver Equimment Cos Laboratory Diso Grinder, *32278‘[18

,0) Oriffin International Portable pH Meter and Accessoriese  $207US
.d) COolleotion of Miscellaneous Teolnioal Books, $2000

Notet Items a,b and o were requisitioned before Experts
appointment and Item d was requisitioned on Experts
recommendation,

* These costs do not inolude freight estimated at about
V386706
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Organization Chart for Etibank

Looation Map Mardin « Mazidagi Phosphate
Stratigraphic Column Mardin « Mazidagi
"Pilot" Beneficiation flowsheets

GEOMIN Sohedule
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Aprdl 1976

Ny 1976

August 1976

Auvgust 1976

Septenber 1976

October 1976

November 1976

Rovember 1976

November 1976

November 1976

Nasidagi

Kutahys

Masidagt

Masidagi

Masidagi

Masidagi

Yasidagi

United Nations Seainar on Eoonomies of Mineral Ingineering,
Ankare, Turkeye. =15 April 1976,

4 tays

1 day

4 days

1day

4 days

2 days

1 day

1 day

4 days

3 days

Familiarisation visit and fleld
assessment with Counterpart Arif
Saatol

Disoussions of Research programmes
and oapability with Asot Sanayii

To asssss site progress and to
insveot "pilot™ benefiolation
plant oomstrmotion,

Reviswing TSP teochnology and rook
requirements atl Azot Sanayii workse

Tesiing and commissioning of pilot
beneci’fication piant with Counterpart
Arif Saatci and Etidank Chief
Engineery Ae Yiliirim,

Inspection of site area with UNDP/
UNID) Senior Incastrial Development
Fleld Advisery, ReDe Lalkakae

Roviewing techmolozy and rook
requiranents at Cuore Fabrikalari
TAS Workse

SGoviewing technology and rook
requirensnts at Gubre Fabrikalari
AS Works,

Assessing and disoussing phosphate
rererves with GEO/IN geologists,

Alacwm geologist and Counterpart
Arif 3aatcie

Considering and disoousing mining
and "wnecification practices
appiicable at Masidagi with GRONIN
21l md Senselflinaticn sngineers,
honr 2y anglpevss and Comterpart
Arif 3Ssxicl,



S« Msismect lenerts wd Absiracis

pr/1OR/14/030hen /A Preliminary Evalustica of smd Gensral
T Aprid 1975 Observations on Reserve Estimations,

Mardin-iasidagl Phosphate Deposit,

Abetraots Initial appraisal of Masidagi phocphate reserves fodlowing
exmainstion of availadble dooumentation, Conolusion that
quoted reserves were opiimintio and KEaotical and economic
oomstraints should have Sesn incorporated in the assesament,

DP/1UR/14/030 3 /2 Infornation Services=Bock Proposals for
1 Wy 1976 Ptibank Phosphate Group (with Book
Proposals ),

Abetresis Pollowing the early icden*ifination of a need for teomical
informstion availadle to SEIPC to assist wi*™ Masidagl
assesmment and develoment and to euable 1t to be put in
Jropsr perspective recommendations and a book list were

made,
oo/r0n/14/030rem /3 Meport on Vieit to Mastdagi Phosphste
10 Jay 1976 Deposit mnd lelated Matters.

Adetracts A reappraisal of the phosphate reserves following a site
visit together with sm overviaw of the mojeots Confire
mation of the low reserves rad a need for fertiliser
produwtion stndies,

De/rUR/14/030Memn /4 Pertiliser Production Research, Masidagi
21 Wy 1976 Posphate (wvith Test Work suggestions),

Abstraot? i proposel mads for the initiation of fertiliser research
-dnﬂkdnlywrkmhstdqtmkhmto-b
BoTe memmingful seserves estinsbes,
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DP/1UR/14/030Hen /5 Fertilizer Production Research Masidagi
11 Juwe 197 Phosphate (with Enclosures),

Abstreots Brief proposals for testwork that should be undertakenm
initially as a oonsequence of recommendations in DP/I'URﬁ4/

0308 /4,
DP/TUR/14/030/5EB/6 Engineering Services for Masidagl Phosphate
16 June 1976 Benefioiation Plant,

Abstreott Assessment of proposals received for evaluating Engineering
Services at Masidagl and recommendation on most suitable

submission,
DP/TUR/4 /030 MR /7 The Evalustion of Mining Projects using the
22 Jme 1976 Discounted Cash Flow (DCF) Method,

Abstracts Illustration of the DCPF methed of projeot evaluation as
applioai.e t0 Monidagl and the conoepts of risk and
sensitivity analysise

DP/MUR/74/030MeEn/8 Note on the Assessment of Masidagi Phosphate
29 July 1976 Reserves,

Abstracts A proposal for the detalled examinstiom of all Mazidagi
saxpling data fcllowing indications of inoconsistenciese

DPrUR/14 f030/varB /9 Report on Vieit to Maeddagt Phoaphate Depoeite
31/kogust 1976

Abetreacts An assessment of Masidagi develomment with emphasis on
mining and beneficiation policies,

DP/TUR/ M4 /030, MRn/10 Report on Visit to Samsun Pertilizer Works
6 September 1976 of Asot Sanayi!,

Abstrect: A disoussion of phosphate rock requirements for high analysis
fortilizer in the light of Mazidagi analyses and Azot Senayid

(Semsun) experiences



n)

o)

p)

q)

DP/ruR/14 /030 MEB/11 Note on Mazidagi "Pilot® Benefioiation
15 September 1976 Plante

Abstracts Comments on immediate and long term aspeots of the *pilot®
benefioiation plant following initial acceptance trials.

DP/IUR/74 /030 B /12 Note on Vieit to Gubre Fadrikalari TAS,
5 November 1976 (Yarimoa) and to Gubre Rabrikalari AS.
(Bandirma).

Abstraots A review of phosphate rook requirements for TSP production

in the 1ight of Mazidagi analyses and operating plant
requirements,

DF/TUR/74/030/MB/13 Brief Note on Vieits to Masidagl Phosphate
30 November 1976 Deposit with CEOMIN Consultants,

Abstracts A sumary of cite examinations and disousssions with GEOMIN
onsultants n the light of proposals detailed in “he
Etibank/GECMIN oontract for investigational worke

DE/rUR/14,/030/MEB/A A Need for Research and Co=Operation in
6 August 1976 the Turkish Fertilizer Industry.

Abstraots A draft proposal for the establishment of a "Pertiliser
Research Centre® in Turkey,

PROORESS .EFORT 4 26 March to 13 April 1976
Abstraocts BPErief review of initial aotivity of Expert on sassignmenrt.

PROGRESS REFORTs 14 April to 31 May 1976,
Abstracts I-ief review of Experts assignment work (7weeks)

PROGRESS RE:ORT, 1 Juame to 12 July 1976,
Abstraots Brief review of Experts assignment work (6 wesks)
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r) SEMI~ANNUAL PROGRESS REFORT, Half yearly report to 30 September 1976

Abstraots Formal sumary of work mogress against duties for first
six monthse

s) PROGRESS REFORT, 1 Ootober to 19 Bovember 1976,

Abstraots Brief review of Experts geeismmext work (7 we¢ks).
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Te Elwodtniion of Recommendstiope
a) Information Facility SEAPG

The most important subject areas to be oovered are detailed in
Report DP/TUR/74/030/MEB/2, Special emphasis should be given to the

obtaining on a regular basis publications from such organizations ass
= the United States Bureey of Mines,
= the Temessee Valley. Authorily
= the British Sulphur Corporation
= the International Superphosphate Manufaoturers Association
= the Pertilizer Sooiety of London
= CENTO
= the Sulphur Institute
= the United Mations

and for example the Fertiliz~r Association of Indiag the New Zealand
Fertiliser Manufacturers Research Assooiation and the Australian Mineral
Develorment Laboratories,

b) DN Short Term Pellowships

(1) Senior Staff Member Etibank SEAPG.

This Fellowship should enable a suitably qualified Bmglish
speaking mining/beneficiatiou engineer to study and experience first
hand succesaful phosphate extraction operations in developed countries
which have similarities to the Mazidagi prospect and to visit appropriate
phosphate fertilizer research centers in order to 8tudy their organization
functions and work programmes, Visits to the following are suggested:

= the International Mineral Corporation, Florida, USA.
= the San Francisco Chemical Company, Idaho, USA,

= the Tennessee Valley Authority, Alabama, USA.




= the Fertilizer Manufacturers Research Assn.,Auckland,
New Zealand.

= the Queensland Phosphate Pty Ltd., Queensland, Australia.

- Broken Hill South Ltd.(parent Co. 5f above) Adelaide,
Australia.

« the Australian Mineral Development Laboratory, Adelaide,
Australia,

(i1) Junior Staff Member Etibank SEAPG

This Fellowship should enable a suitably qualified nining/pologioal/
beneficiation engineer to visit phosphate mining and beneficiation projects

in appropriate countries near to Turkey and similar in character to Mazi-
dagi. The following are suggested:

« Jordan

= Israel
- Syria
« Tunisia

« Moroeeco

- Egypt

and possibly Algeria

..

Ly

e

.
.

The Expert can assist
Zealand locations listed and could negotiate the USA visits on his way
home at the completion of the present assignment,

near Er Ruseifa and near El1 Hasa -~ Jordan
Phosphate Mines Co.

eg Oran area - Chemicals and Phosphates Ltd.
¢hadir—-el=-Hamel area near Palmyra.

Gasfa area—~Compagnie des Phosphates et du Fems
de Gasfa.

e, near Khouribga and Youssoufia=Office
Cherifien des Phosphates,

the Abu Tartur deposit and E1 Hamarawein mine.
the Djebel Onk mine.

in the placement in the Australian and New

o/d) Research and Development Work

.l
Experimental Work must be initiated to establish analytloal and
experimental procedures ca.able of evaluating the quality of llazidagi

phosphate relative to imported rock and to davelop processing technology
appropriate to this kind of feedstock. Test work has been outlined in

reports DP/TU../74/030/1HB/4 2nd 5 and detailed in enclosures. For example

\
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grinding response, rock reactivity, acid consumption, acid strength, and
filtration characteristics and fluorine emission etc. must be determined

and alternatives to sulphuric acid acidulation ege nitric acid investigated.
Even though meaningful samples may not yet be available experimental
competence must be established and laboratory facilities built up for this
work and to support the manufacturing plants.

Provision of a long term Fellowship (12 months) would appear
necessary to develop this facility to any satisfactory de,ree and to enable
& local contribution in this area in the proposed "Fertilizer Research
Centre”. The Director of the New Zealand Fertilizer Hanufacturers Research
Association has intimated that a "Fellow" would be most welcome and no
better location for this experience is imown to the Expert. A good
working knowledge of English would be essential for such an appointee,




e) Fertilizer Research Centre

It is considered premature to make specific proposals relating to

the concept o gesearch Centre but for Terms of Reference use should be
made of a paper on this subject (UNIDO/ITD 152), the Experts experience
and experience gained from the Fertilizer Association of India and the

Fertilizer Research Association of New Zealand.

f) Provigion of Equipment

Until the future of Mazidagi is more firmly established site
requirements for laboratory equipment are difficult to specify. It is
suggested subject to revision and/or confirmation when necessary that
existing facilities could be reinforced and extended in their application
by the provision of:

= Tema or Rocklabs ring grinder for sample preparation
prior to analysise

= Atomic Abscrption Spectrophotometer with necessary
lamps (Fe/Al analyses).

= Specific Ion Electrode with expanded scale meter (for
F analyses),

= Accessories for the existing PerkineElmer Spectrophoto=
meter to increase capability (sample changer and recorder).

g) GEOMIN Programme

Should the GEOMIN contract (Appendix 3}) remain on schedule then
Phase 1 will be completed by December 1977. Two critical stages in this
contract occur about May 1977 and December 1977. The first represents the
oompletion of the bench scale beneficiation tests and sampling and planning
for pilot scale tests and the second the completion of all test work and
the presentation of a feasilility report on which the future of Mazidagi
will depende The Expert would be invaluable to Etibank to assess the work
and proposals of Geoiin part‘cularly at the latter of these two stages,
If necessary the earlier assessment could be made possibly without
attendance in Ankara.




\

It is also considered desirable that the Expert before terminating
his assigumont vieit GEOMIN in Bomania to discuss their work and visit their
benecification laboratoriese This could be done on the way to Vienna

for debriafing. y,

8. Professjonal Assignment Contacts

a) UMr. A Akyon Engineer, Azot Sanayii, Samsun

b) Ifre Be Alev Manager, Etibank Phosphate, Rnzidagi.

c) Mr. W. Burke Bocriomist, USAID, Ankara _

d) Mr. U. Cakici Engineer, Gubre Fabrikalari TAS. Yarimca.

e) Dr. L. Coffer UN Expert, Project TUR/75/046, Ankara

f) IMre. Se Damacus Mining Geologist, GEOI!MIN, Bucharest.

g) Mr. M. Demirel Mining Engineer, Alacam, Ankara.

h) Mrs. M. Erkan Management, Azot Sanayii, Ankara.

i) Mre I. Gheorghita Engineering Geo}ogist, GEOMIN, Bucharest.
; i) M¥r. E. Irun M-nagement, Azot Sanayii, Ankara

k) Mr. Y. Kaban -search Chief, Azot Sanayii, Kutahya.

1) . No Khan Minerals Adviser, CENTO, Ankara.

m) Mr, E. Kosar Engineering Geologist, Alacam, Ankara.

n) Mr. M. Montaseir  UN Expert, Project TUR/68/529, Ankara.

0) lr. Y. Ozden State Planning Organization, Ankara.

p) Mr.Il.Petrescu~Creta.Mining Engineer, GEOMIN, Buoharest.
q) Miss D. Radulescu Beneficiation Engineer, GEOMIN, Bucharest,
r) Mr. K. Thompson UN Adviser, Project TUR/75/007, Ankara.

8) Dre A Tolun Consulting Geologist, Ankara.

t) Mr. A. Yildirim Chief Engineer, Etibank, Ankara.

u) Mre O. Yilmaz Trade M:nager, Gubre Fabrikalari 48, Bandirma.
v) Staff Mineral Research Institute, Ankara

w) Staff Various Universities, Ankara.
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Note:
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