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ABSTRACT OF THE REPORT 

This  report« covers the  survey  requested by the Go 

virnment of Turkey to UNIDO on technical assistance in mercury 

extraction,   being ETIBANK the  epecific Turkish Government »gen 

cy concerned with the project. 

The »im ol the survey is to study the possibilities 

improvement oí technology,  plant »nd equipment maintenance and 

ine roa sing the efficiency of mercury recovery by rotary kilns at 

the existing HslikOy and Konya smelting plants,  together with the 

training of counterpart personnel in mercury extraction 

In order to fulfill the above objectives a thorough etu 

dy of the present operating conditions of both metallurgical plants 

has been performed,   together with a series oí tests in order to 

assess prosent efficiency in mercury  recovery. 

The  results of this  study have  revealed the  following 

.  The Konya plant although well projected from a metallurgical  po 

int of view,   presents some deficiencies from mechanical,   metal- 

lurgical or process control origin that have been analysed,   and 

should be corrected in order to achieve the best results in ac- 

cordane* with the specific  recommendations of this report. 

- The Halikoy plant bases its operations in an orebody that seems 

to exhibit sufficisntly good characteristics to advise the compie 

to reconversion of the present Halikoy'• metallurgical plant fa- 

cilities,   now out dated if we except the kilns and some auxilia- 

ry facilities. 

The need for such a reconversion and the fact that 

the mino workings sr* affecting the surface of the present plant 

location by ground settlements would advise the construction ot a 



new plant at a different  location,   but this decision     should be a¿ 

comodateci to more  favorable market circumstances. 

The  recommendations included  in this   study on the 

problems existing at  Halikdy should be  adopted taking  into account 

the estimated future  situation of the mercury  market  and the final 

criteria to be  adopted by  Etibank's  Management  on the  implementa 

tion oí the expansion programme  for Haliköy  mine and mercury  re 

cover y plant. 
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GENERAL INTRODUCTION 

Background information 

Turkey hat boon a significant source oí mercury for 
ovtr 50 years. 

The importance of Hie industry liée in iti ««port pots 

tial.   The output and trade 1er mercury   in 1.949 it reflected in 

the following figures (in metric tons). 

Production Consumption Net traafr 

203 U 108 

Etibank (the state mining enterprise) dominate• the mine- 

ral industry of the country, for ih 1.949 It produced all the blister 

copper,   56% of the chromite,   37% of the broon minerals and 43% 
of the mercury. 

Etibank in one of Turkey's State-Ownod Economic Enter- 

prises which has a world-wide reputation in mining.  It« capital of 

»00 million Turkish liras is fully paid up.  Etibank's assets at the 

end of 1.949 stood   above 5,4 billion Turkish lirao. 

Etibank is a profit making State-Owned Economic Enter- 

prise.   It turns over to the Stato Treasury a considerable sharo of 

its yoarly profits and reinvests the surplus profit« provided by its 

own sources,  thus ensuring to a major extent the development of 

Turkey's economy.  In 1.94« it invested more than one billion Tur- 

kish liras in its power producing and mining installatone. 

Etibank produces chrome ore,  blister copper,   ferro 

chromo,  primo mercury,   refinod sulphur,  cuprous pyrite e, lend and 

sine concontratos,   sulphuric acid,  borax and boric acid and booides 

mooting the dornend for domestic consumption,   it oaporte chromo oro, 



blister  copper,   prime mercury,   coltmanite ore,   cuprous pyrites, 

bor»»,   boric acid and ferro chrome. 

Etibank'a activitien include the building of power planta 

and the transmission lines and distribution of the power to various 

parta of the country. 

Etibank alao performs  banking services  since the year 

ItlT.  It   has banking branches in Turkey's  chief towns and commer 

cial cantors. 

At present,   Etibank has   seven fully  owned  subsidiary  mi 

ning establishments and operates four mining works,itlhac also  seven 

hydraulic  and four thermal power planta.   At the end of  1969,   the  - 

number  of its banking branches  has   risen to thirty    nine.   Etibank is 

•It« a  ahareholder  in twenty  seven  financial,    commercial and  indus 

trial companies. 

At the  end  of   1969,   the  total nominal  capital  of the   com 

pani«a of which Etibank possesses   15% or  mora   shares  amounted to 

I. Ht. Iti. S00 -Turkish liras.   Etibank's  share of this capital is   -- 

ItT   1ft}. »05 -Turkish liras. 

Four Of the  companies  of which Etibank  is a partner  ha- 

Vt boon founded with the participation of foreign capital. 

Tht  share of Etibank in the mercury industry has  increa 

•#4 ftOftoHly  Since   1965,   when total  exporto  of 73.2  tens  of mercury 

wort par for mad  54% by private mine3  and  46% by  Etibank.   Thia  pro 

portion was  reserved  in   1969,   37%  being pürf.•:.-_-med by private   en- 

•arprise and 63% by Etibank. 

Tha total number of private minea  \? ; rk ing in   1969  were 

II, whilo only t (Konya and Haliköy) were o^ ;  - t-d by Etibank.   The 

tnfn prlco Of mercury  over the   1965  -   1969  encouraged Etibank  to 

Incraaaa capacity    (including the  reopening of the old Konya min« 
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in  1969) and the Stat« Planning Organization,   SPO,   to back a  priva 

te mercury development company.  However the price for mercury 

receding back continuously from a high oí $   536 in   1968,   has  made 

necessary the revision of the rather ambitious development plans es 

tablished in   1970/1971. 

These plans included expansion programmes for the aio 

rementionned existing plants and studies for the establishment of r. 

new mercury mining and smelting plant. 

In the frame of this programme the Government of Tur 

key through the UNDP Resident Representative,   submitted a request 

to UNIDO for technical assistance in mercury extraction,  being Eti- 

li the  specific Government agency concerned with the project. 

Objectives of the study 

The primary objectives of the project,   as described in 

the Substantive Terms of Reference attached to UNIDO'S invitation 

and on which Tecniberia's proposal was submitted were: 

The improvement of the existing mining and smelting - 

operations,   at Halikoy and Konya as well as a  suggesting an action 

related to the future development of the mercury industry of the coun 

try. 

The specific tasks to be implemented  were the following: 

1.    Reeardins the existing facilities at HalikÒv and Konya 

- Study and assess the operating efficiency of the plants with 

particular regard to the  recovery of mercury in rotary kilns. 

The assessment should include  technical and economic aspects. 

- Based on the assessment of the existing operations,   elaborate 

specific recommendations leading to improvement of technolo- 

gy,   plant and equipment maintenance,   and to increased effi- 

ciency of recovery of mercury. 
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Train  counterpart personnel in mercury extraction,   providing 

on the     .pot  advice  and guidance and/or .hort duration cour- 
tes. 

2    &•«****"• the development programma 

-  Baaed on the contractor'• experience and taking  into full con- 

•ideration the existing local conditions,   advise the Mining, 

Smelting and Associated Industries  Project and Implementation 

Development on the   expansion programme  for the  Hali Koy 

and Konya mercury  mining and smelting plants.   The advice 

should aleo include   suggestions regarding the type of additional 
studi e a  required. 

• Review the available  information and dati on the   establishment of 

» new  mercury plant and advise on  elaboration of additional 
studies,   if any. 

Nevertheless,   and taking into  account the  present situation 

of the world mercury market the Goverment of Turkey decided to give 

up the expansions of the  existing plants together with  the development 

programme  for the stablishment of a new  mercury plant,   for the ti- 
me being. 

Alto it was  considered by the  Turkish authorities that the 

terimof reference for thi.  survey should be purely on technical 

matters related to the mercury recovery and should not encompass 

•ny economical matter,  nor the assessment of technical end econo- 

mical aspects of the mining methods    and mercury potential of the 
mines. 

Such amendments to the terms  of reference were included 

in the letter   sent by E ti bank to UNDP,   dated March 31,   1.972 and 

commenting on the draft contract between UNIDO and  Tecniberia. 
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The  proposed alterations to th«  contract were diacussed 

and agreed at  the arrival of the  second miaeion of Tecoibera at 

Project area and the aims of the study were  restricted to 

A) Improving technology, plant and equipment maintenance and in 

creasing the efficiency of mercury recovery by rotary kiln at 

the existing Haliköy and Konya smelting plants; 

B) Training counterpart personnel in mercury extraction. 

Scope of the  attidv 

The acope of the study was based in the accomplishment 

oí the project aims stated in the above paragraph. Therefore the 

following services have been provided: 

A. Data Collection 

Collect basic  available data on the technical aspects of the exist 

ing mining and smelting plants of Haliköy and Konya.   In order 

to collect auch data,   a team of two (2) Contractor experta visi 

ted the Project Area for one week.    After  completion of the 

data collection and its analysis   in the    Home Oftice,   the Con- 

tractor's team    returned to the   Project Area to accomplish 

the tasks set   forth in sub-paragraphs B through D inclusive, 

below. 

B   Minina Methode 

Study ore breaking,   ore loading and ore transportation and pro- 

vide recommondations for their possible  improvement. 

C. Smelting 

Analyse existing smelting operations and assess present efflcien 

cy in mercury  recovery as  follows: 

13 



1 •   Technical Aspects 

a) Nature of Treated Ore 

(1) Mineralogical Composition 

(i) Determination of ore  components. 

(ii) Mercury content and ore type   (cinnabar,   metacinnabar, 

tetrahedrite,     etc.). 

(iii)  Content in other  minerals,   especially the arsenic  bearing 

ones (orpiment,   mispickel,   etc.) and pyrites,   galena, 

blende and the  like, 

(iv)  Type of gangue  and related problems   (abrasion). 

(2) Granulometry 

Maximum size of mine run. 

(3) Humidity 

Humidity content and   related problems   (fuel consumption,   kiln 

feeding and material  flow). 

b) Operating Process 

(1)    Treated Ore and Gas Analysis and Sampling 

Determine by analysis and sampling,   the  CO2 content in kiln 

exit    gases and the   mercury content  of the following: 

(I)    Treated Ore 

Perform sampling  in the kiln's   feeding mechanism and/ 

/©r in the conveyor to the kiln  feeding bin utilizing the 

usual analysis  methods of E ska  or  Colorimetrie.   Per 

several daily analyses if arsenic is present. 

(ii)   Calcined Ore 

Since it must be  controlled daily,   take one  sample  each 

hour. 

(iii) Stock Gates 

Perform repräsentative sampling correctly since  this 

item is the main   source of mercury losses.   Analyse 
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the  mercury in  stack gassi in order   to entimate 

the  «tack losses. 

(iv) Oust 

Analyse the cyclone dust to determine   iti mer- 

cury  content.   Determine  the losses by  the 

collected dust (tons/day) x %o Hg 

(v)   Wast« Water 

Analyse the mercury lost in wast« water. 

(vi) CO2 in Kiln Exit    Gases 

Analyse th« C02 content in exit gasee in order 

to control the combustion process. (Its content 

in «nit gaees should not be greater than 10.11% 

co2). 

c) Temperature  Control  in Gas  Circuits 

Taking into account the difficulties  presently experienced 

in measuring calcining temperatures,   examine and assess 

temperatures  at the  following gas  circuit points : 

(1)   At Kiln Exit (Ti) 

(Î)   At Condensing System  Inlet (T2) 

(S) At Condensing System Outlet (T3) 

(4)  At Stack Inlet (T4) 

d) Pressura Control 

Determine and assess pressures at the leslewmt peints: 

(1)   Kiln Beit (Pi) 

(1)   Cyclone One Exit (Pj) 

(1)   Exhausting ran-Sectioe (Pj) 

e) Laboratory Control Perm 

Record daily the main control figure« shown above in order 

IS 
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to maintain proper control of the mercury  recovery procès 

on a  laboratory control  form 

í)   Mataríais  Balance 

Aitar analysis oí the above data, establish the material 

balance of the procese in order to assess the technical 

efficiancy of mercury recovery of the  installation 

g) Tha  above assessment shall be based upon  measurements 

mada  with  existing instrumentation on  site. 

2   loeciflc  Recommendations 

Taking into account the results of the above assessment of 

the plant's operating efficiencies in mercury recovery,   provi- 

de specific  recommendations   on possible     improvements in 

the following areas: 

a) Technology and Mercury   Recovery 

Gat and fuel circuits and  mercury recovery 

b) Plant Overall Operation 

Mechanisation, automation, gas tightness and plant per- 

sonnel  protection against   intoxication. 

c) Equipment  Maintenance 

Heating movement of rotary kiln,   refractories,   mechanical 

maintenance and corrosion problems in tha  condensing 

system. 

Par tannai Trainine in Mercury Extraction 

After the present technical efficiency of the mercury metallur- 

gical plant« it determined, give on the spot advice in order to 

improve MM prêtent situation,   provide patterns of correct plant 
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operation together with * short courte to train counterpart 

personnel in mercury extraction.   Place emphasis on control 

procedures for: 

a) Treated Ore 

b) Calcined Ore 

c) CO| at Kiln Exit Gasea 

d) Temperatures 

e) Pressures 

f) Gas Circuits Tightness 

MttirtÉtfrlï »* *hf m<lY 

Taking into account that two metallurgical plants,   Kenya 

aedi Haliköy had to be studied,   the time factor was a basic element 

in this instance and thus it wat necessary to give special attention 

to the methodology in the performance of the study. 

The accomplishment of the project waa divided into stages 

of epeofic nature,   the first «IMI of them being uaed as a basis tor 

the two nos» ones.   Detailed programming of each stage was carried 

out with great flexibility, establishing weekly programs,   with a de 

tailod schoduls taking into account the number and di ver ait v of ac 

tiesto simultaneously in procooo. 

After a first stage of one week from é March through 12 

March 1972 at tho Project area with the xirpeee of collecting b§ 

sic available data on tho exietiag mining  t*d smelting plants of 

Kenya and Halikby and familiariaation wit i the problema to be - 

studied,   questionnaires (see Annexes A ard B) «ore submitted to 

tho Turhiah counterpart e in order to be fully completed and the 

fi rot mission returned to Spai« to per forni the analysis of the cej 

lected data in the home office and to prepare tho worhing program 

1? 



for the next  stages  which were devoted in Turkey to: 

a) Research 

Stages at the Konya and  Haliköy plants,   performing adequate  - 

tests to analyse  existing  smelting operations  and assess  present 

efficiency  in mercury  recovery. 

b, Analysis of research 

Study of the information  gathered through  research andestablish 

ment of preliminary conclusions and  recommendations. 

Qffttrit tincar« o* th« report 

The   general table  of contents  clearly  shows  the general - 

structure of this report very much in agreement with the contract, 

previously  summarized in  this Introduction. 

Another factor which determines the order of exposition was 

the basic principles of report writing, specified in Annex B to con 

trsct,   which we have tried to observe at  all times. 

Section I ,   Introduction,   includes:   Team  Composition,   Acknowledge- 

ments,   Abstract of the Report and General Introduction. 

SiCtiOO IL    includes   Problems and Recommendations. 

Ssctioas HI.   IV and V   are the body of the report. 

Section III,    includes a general description of the present installations 

of the Konya and Haliköy plants,   starting with a summary of the min 

ing operations,   followed by the present characteristics of the metal- 

lurgical plants,   including plant description with flow sheet of the pro 

cesses,   operating data,   equipment data,   present operating  conditions 

and process  control. 
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Section IV   dealt with  th«  development uiu  results of the performed 

tests at  both metallurgical plants. 

Section V   summarises  the  action followed for personnel training in 

mercury  extraction practices. 

Taking into account the specifically practical nature of the 

objectives of this study, its body has bean discharged, as much as 

possible, from complementary material which has been gathered in 

form of Annexes in Section  VI of the report. 

Section VII  is  the  terminal  section of the  report,   reenfor- 

cing the   conclusions     drawn  and the  recommendations   made,    sup- 

plemented by a  selected bibliography on mercury technology 

Statistical data, graphs and tables are displayed for conve 

nience and more accesibility, at the end of each corresponding Se^ 

tion. 
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II. INDATION« 





IM    U2ÌÌXA 

A.    Mininfl 

Al    Pt jhloma 

Al 

During the Firat Mission te Prebet Arsa the 

mining operations oí ths Buyuk Of alt min« oí the Si ama «if 

trict wars visitad. 

Ths main problems faced by mining opérations 

in that or sbody are: 

- Very irregular mineralisation «I the orebedy,  with small 

benonsa areas and large mase el waste. 

• Few prepared rsserves 

- Lack oí o rebody investigation 

• Absence oí mechanisation 

• Enes s s oí laber 

• Excess oí subordinate and administrative 

The first (our aforementioned problems are elf 

ssly tied together and their relottenehip it established by 

ths natura of the orebedy 

Its leek oí regularity makes necea ear y tb* es- 

tablishment oí an accelerated rhythm in me prspa ration oí 

reserves and investigation of now areno- 

In order to maintain the labor force of the mi- 

ne wimin rea sonable limite it ie compulso«? te astanti ah 

the mani mum possible mechaniaatien el me operation« to 

allow the winning of the necssaary ore tonnage te* tlat epf 

ration of the metallurgical plant. 

as 



Tlw »•(•*«,   «tir   rttammtnd*tioHir( 

I.     T« liker*«M III«  gooiogical   etuJira  and number  of dry 

Ungi  in «rd«r Ml perform only   in wait« ir«n  au<h  - 

«•ritingi  «rit«  |Wlltbtktt!t>s   of   «diking minerali ¡ration! 

i.     T» pnrclk««« rwé«r« drilling  «qmpment luitabl« to b« 

fgwrnt«« «y • itngl« worker. 

I.      T«  ptirch«««   imiti  loidiiig   '-'     , «!•,   to  get   a   reduction 

M •*€•••  labor  prr •     My   v     <%'"<§  in the  loading  of or« 

•ni wait« into wagoni. 

4.      Tranaoort   problems  are,    in  CM   "4 inicn,   much   more 

difficult   to  olive,   at  thia   . •    ' t  i»c< d  the   n><   liti* ation 

•f tn«  mtne'i  tnftatttuttur«, 

I.      Tn«  need  for  th«  ii.ti    Suiii    i   of H«,   p changea   in  th* 

prêtent   organi*..';-<•  uf   M.     1   *     r   r - t    <#)  at   »!ie   uml'-r- 

gjTtNMMl working«  it  evident,   If  V .«.ya  mine  ia   compa- 

ra« with «*n«r  Swinish   nunc«   if  similar  irregular  mi« 

Mrallaatio«,   a«  «n<,*n LI   »: 

T«M «4 »r«/ány 100 i 00 

41« lit 

* T 

100 110 

tin «I I p«r man and day 

Warning    day« nor  y«ar 

Tnttl iMMira/yonr 7%2      0 294.000 

ltf.nl »r« por man hour 7« 190 

Tn« abov«  diff«r«tii <*   in t-i'itcl«nty   h.tv«  been 

wf nn Intanala« m«cHani *Atl<jo,   thi« being,   on th« 

tn« only   «olutuu that  will  »»!,,< the  min  «  to 

u 



boar MM strong increases in the labor coat. 

6.    Cone« ruing administrativ* and eubordinate per tonnai 

moir number is vary high at Konya,  aa shown by the 

following figuras: 

Total payroll 

Adminietrative 

Total payr/admin,   ratio 

Tita 1/30 ratio it normal in Spanith mine«.   The- 

rafora,   at Konya it will ba nacaaaary: 

• To aliminata txcattive number of forma. 

• To cantraliaa at Ankara payroll,   ordert,   accounting and 

•r  aarvicet. 

Konya Other mines 

694 117 

75 6 

9 31 

It it important to realice  that once  the present 

mercury crisis is over  the price  curve will tend to some 

kind of ata olii tation,  but the labor  cost curve will be 

Strongly  growing,   and th*re*ore  if  the proper  corrective 

meat« re s ara not taken,   .a bor  cost increments will have 

a groat unfavorable  repercussion on  the mercury extraction 

industry 

Too technical personnel at Konya is totally qua- 

lifiai to study specific  solutions to the aforementioned pro- 

blonta,   mat should ba carefully studied taking full account 

of local cofMHtions,   e.g  ,   impact of such labor force re- 

duction on employment situation in  the area.   However,   it 

deservoe cloae attention on too port of local management 

•Ha peoHUane of the Konya metal*" nrai plant 
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may be  clarified in three main  groups: metallurgy c,ü,   mecha 

nical and process  control problems. 

B  1     Metallurgical problems 

We will include in this  group all those  problems 

that may give place to a defective utilization or  to  a low ef 

ficiency of the plant. 

The  fundamental metallurgical problems arise 
from: 

- Granulometry of feed ore 

- Defective  feeding  and roasting  of the  ore 

- Frequent slag formation 

- Handling of cyclone dust 

- Handling  of  stupps  at the  Exeli  hoeing machine 

In  general   the aforementioned  problems   are   not 

Of an  independent  nature.   Thciefore   ¿ha   recommendations 

proposed below are  interrelated in   come aspects  and   should 

b#  adopted taking'into account  their  mutual existing   relation 
•hip. 

••'•   fcocommendations on metallurgical problems 

This is one of the factors that gives place to 

•trong unbalance in the operating process. 

During our stay at the plant we recommended 

to perform granulometrie analysis of the feed ore, that 

had never been made before. 

Reported results of dry screen analysis of the 

•*• sample show that 36.6 per cent of the ore is below 

4 mm. 

A  SO high percentage of fines  in the ore  causes 

ft defective feeding of the kilns,   a  reduction in the operant 
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c opacity of th«   lami,   frequent slag formation «nd a  Urge 

drag of dust towards the cyclon«s  and th« conosneer  with 

the consequent leaning out oí mercury in the stupps »nd 

defective mercury recovery  in the  hoeing machine. 

All these aspects emphasise the interest   n doing 

the best with the presently available facilititi to palliate th. 

problems proceeding from the granulometry of the or«.  A 

final solution can only be found with a total change of the 

present ore treatment. 

Therefore UM objectivée to bo achieved with the 

presently available facilities are: 

a) not increasing the percentage of fine)« in the feed or« 

by impropior crushing 

b) to feed th« kilns with th« larg«st possible ore siso 

The present crushing syst«m dose not moot th« 

first ob)«ctivo,   as      can ho sto« in th* now-«heet of th« 

process (see drawing III-1, Section III) 

Th« systoen has th« drawback of passing all run 

of miao or« though SJM primary cmanor (4) »nd th« 40 mm 

screen (I).   Th«rsf«r«,   si a« s «vor 4t rmn ar« crushoo again 

at th« socoiMwry cruskor (4) with MM rooalt of a substantial 

ine reas« in «h« total cont«nt of Anos tu tas crush«« or« 

Wo recomsnsnd in «réor no« li ine roa s« aonor- 

mally Iks proportion of finos, lo moéify UM prosent crus* 

tug sys4om na fellows: 

- Ts rowtovo or by.pass tkw prisnary crusher (4). 

- T« convoy th« run of min« or« dtroctty to Met scroon (I), 

incroasinf th« oponing of this acr««f» «beve of mm 

It 



• To rtgoUta to» «Kit tit« oí tocoftéory crtiooor (é) m 

•nek « way tkat tfeo coirM ort tía« wiU »a »beva 00 mm. 

Tbo tiot of M mm for Hi« coorto ort it rntrg 

ly i»«ic«tivt,at too at cono* importent objoctiva to b« mot 

it to ftcbitvt teo looting of too Mint wiU» tot larga at oof 

tiMo oro tito    Toit optimum tito con ooiy bo fotuto! by 

tot triol osi trror molate,  on« afttr o cartful control % 

ring o propor long* of timo of teo following factor a: 

ft) Tonnoga of calcino* oro wild él fio root olote 

b) Coatto* of mtrenry io teo b«rat oro or    calcina 

e) tOoppogaa by aUg formation 

If te» bofcoviotir of «M fooáiog tyattm ano* teo 

kiteo ovo oatltfactory vit» « givt» a loo of coarto oro et». 

ring o oofflcitnt long* of timo ano factora a),  b) ani e) 

oro ftloo fovorobit »«ring Mao triol porte*,  oto oloo obooM 

bt groéntlly incrooooë «• to mo*io»m pootibtt limita ~ 

*••*•* •*• ptopoi o»*o» te tcrooo opto tug mi »tcono». 

ry cnaoBor 

«o ontlclpott tent it vili b» pooolMo te foo4 

tp te IM «MM. 

To »te*? o coocteoivo otto*«« It it 

• tyitttnoMc tte*y of tet corrotetioo 

«wy groo»,  «»ring abo«« o 

i 

Ovo »too > I «MM A N 

mm. A« N* 

n* tutte of tfw «bo*» teooo mtgtrt tel te 



study a different procett for  the processing of th«-  fin«« 

Summing up,   we  may ita te: 

• There  it a  tranntory solution which would partially at. 

tentiate th« effecti of the «acata of tin««,   with alight mg 

dtfications of th« preeentlv »sitting c rua hin g circuit. 

• It it convenient to make a   tystematic   »tudy of th« corrf 

latioa between gramilem«try ani mercury grade of the 

e>te.   Th«  retults of euch «tody may give place tu tile  coti 

vonience of a new inotallation for the treatment of tlie  fi 

net,  once the prêtent mercury critia will be over 

The defective ore  feeding to the kilna  give p4§ 

ce to a low capacity utili ration of the plant    The diffi- 

culties   found  m the  ore  feeding   ire  mainly due  to a   bad 

«one««lion between the «haker feeder and the §0 t    auree 

bin.   Nevertheless,   when   '.he   feed;..12   rate   is increaaed 

the   following  problem«   hn \ p   arisen: 

• Reject« of ore through the entry aide  of UM kilne ta- 

ke place. 

• Cale ine t  «hew an increate in mercury content 

Therefore the eoi ut ioti a recommended he tow,   mutt 

tehe into account the above difficultiee. 

The proper feeding rate will ho attained with th» 

modtfl catione la the connection between the «urge bin and 

ehe hielt, the wit» drawing I -I The r»>ect of ovo will 

ho totally overcome by an ostensión in longea of IN m. 

of the feeder and providing to auch «atentioa a email i§ 

creaeo in diameter 

It 



Therefore, with A more regular feeding oí «re and 

avoiding or« rejects, we »hell get » deeper bed of ore in 

to IIM Min 

To Achieve  e  good  roasting   is   of paramount   impor 

UMICO,   AS  the   result of the teats  have   shown that   normally 

at Koftya,   mercury losses tn the  cakiues are much higher 

ta** it was  suspected. 

Nevertheless,   to  get natii f„i lory calcine«   is  a  corjj 

proenise between technical and e..    .   rnical problems  in og 

é*r %• roach a  satisfactory balance  among: 

• rood rato 

• Relating speed oí the kiln 

- Pltol-oil consumption 

- Morcury content of calcines 

It ta el paramount import:..»ce to achieve a  proper 

motaliurgical  process  that the   fee1   ¿fate  is  normally  perfoj 

I.   If such is  not the  case  (or   il  íLc  feeder  gets   empty), 

arises in the condensing pioci-ss together  with air 

iodata iato the system. 

The operating process,   cm.e  introduced the  afore- 

malttaed changes  in the feeding  uyjl .m#will be  couduc- 

t«4 a« follows: 

kiln will atart its operation at  the present  feeding 

and fuel rat«,   reducing  gradually th«   rotating 

of th« kiln until rejects  of or«¡ take placa,   through 

loading and of th« kiln.   Th* miaimum spsed cornpa- 

with th« absence of ore   r^jüct will be maintained. 
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»i I 

During lar*« ar tour aaurs calcina« «ill aa contrail«« 

far marcar? cantini. 

!í «acá cantant i« satisfactorily law,  tna faao  rat« and 

tn« rotating «aaaé «i ta« nil* will b« both incroasaé gr» 

dually,  without caaagiag tna ht«I input,  until getting * 

talan«** anaratioa (always with a «rapar rtg contant in 

ta« calcina«) by aucc«*9iv« trial«. 

If ta« m«rcary cantan* «í ta* calcina« «new« an incr««_ 

•«,   (aal ail input wouié b« iacraas«é (watching  carafuj 

ly CO, cantant tal «ait ga«a« and paa«ial« «lag  torma» 

tiaa)    tnaali tan marcttry cantant in calcina« not é*cr««. 

•a,  taon ta« f«oé rat« «né ina kiln «pao« must  ba «ocrcg 

Ta gat «atiafactory r«««tta.  witn «oca ta«t«,   continuity 

i« a muat ané,   «viaantly,   rapté raaalt« tram analysis 

at tna Laboratory 

This is a ratnor common problam «t Konva ané 

ta« main raaaana fat it« «alatane« ar«: 

Low fusibility ai tao gangua 

Can« ant rattan of Ubi nign tomparatur« 

«not* langtlt of tna ailn 

Higa cantant oí fino« in tna kiln 

in a  vary 

•lag formation will ba raoncaé by f««étag tna buns 

wit* «oaoaaor sis« ar« «né by avoiotng ta« faaé-bac* ai 

cyclo** étsat ta tao anta 

il 



B 2. 4.     Cyclone dust 

Handling oí  cyclone  dust   is  done at Konya,    by  con 

veying the   dust  though a   screw-conveyor to  the   calcines' 

bin,   where   the   sensible   heat   of   tlia   calcines   is used to 

dittili    the   mercury  content   of   Liu  du at. 

As   an average of   1.5  tob.;;  of cyclone   duct   is   reco 

ve red «very day with a  incrcuv/ c.  Unt of 0. 07 5%,   the 

total  mercury in the cyclone   dufjt amounts  to   seine   1,125 

kg/day.   With an  average   production cf 7 fli^I.-j/Jay  of mer 

cury,   the   losses   in mercury   if  the  cyclona  do.  t  \/?.s  taken 

to waste  would amount  ij   0. -'.''>%.   Kv .^ vith  i-'J: :.-r   nuicu 

ry  content  in cyclcna d v. . t,   t':o   i ; .••_ v / ^ / of a     tit.   5.1  ^r 

centage of mercury in t- e  cyc)...i¡.  • ' ...t i¿  r..:i<    ;;d.,.-, -,^o 

totally  offset  by   the  ¡-r,H:;im;    ci¡l.;'...:.ú'.J 1./   ù 3   ¡.i^nrjicnt 

recirculation of a  subuluulial   amo.uit of d  jt  ii.Lj   iîij  sys- 

tem. 

Such  problems  aio: 

- Clouding   of the   flamy   avuUU-og  a  p.i ,\r..i-   vi,,...l   c.-i'uol 

Of  calcines 

- Difficult   combustion  of the   fuel 

- More frequent  slag formation 

•  Creation  of a  toxic  environna-:ni at  líe comb.. ;í.ion end 

and at the discharge  of calci;:   0 

Normal practice   in mercury planto  r.dviees   the dis. 

potai  OÍ cyclone  dust to  waste   V.LJü i ¡.a mercury   content 

it equal to or bslov» the  grada   of ih • tie. 

In the case  of Keuya  it   io tax•<•-.-, thuas  lcau.    The- 

refore,   we   recommend  to   send   cyclone duüt   to vr.3io,   al- 
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though it it a product  of difficult handling.   The system 

ihown in drawing IN2,    where cyclone  duet  is mixed with 

water ha» given good  results. 

B2  5    Hinging of $U|pf s 

Handling of stupps at the hoeing  machine is  giving 

poor  results at Konya  as the presence  of bituminous  sha 

les  in the ore and the  uaburnt residues  of fuel-oil  give 

place to ole fines  formation and to other  organic  substan- 

ces  which condense together with the  mercury    These  grea 

•y  aubstancei hinder the very tiny droplets of mercury - 

(even treated with lime  and mechanically hoed) to reach a 

sufficient degree of coalescence,  lowering their specific 

weight and resulting in a poor efficiency of the hoeing 

machine. 

The »tuppè collected at the hydraulic seal of the 

condensing pond are classified at Konya  in two    categories 

- Stupps with high mercury content 

• Stupps with low mercury content 

This classification is dene by  visual appreciation 

of the worker in charge of their distribution. 

The cycle followed by the stupps is »hewn at the 

flew-sheet already discussed. 

Rich stupps treated inte the hoeing machine,   have 

aeeut 49% Hg.  The efficiency si recovery is net greater 

than 49% in the hoeing process. 

The peer »tuppè  together with cha used anas frani 

the machine are fed hack manually ta the kiln 
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The above  system  originates  the  following incon- 

veniences: 

- Bad  efficiency at the hoeing machine 

- Use  of labor  in a  very toxic   environment 

- Unbalanced  conditions  and  mercury losses in  the  conden 

•ing system 

We   recommend  therefore  to  discontinue   the  recy- 

cling of  stupps  and to  study  the  possibility of adopting  the 

system used at the Spanish  plant  of Almadén described  in 

Annex  F. 

Such possibility  can  CM?/  1. ¿  evaluated after  a   teat 

period at laboratory  and at  pilot  ^U-nt  scale,   as  Konya 

•tupps   may   show a  diffeiont   ic••.:-¿ ; .uo  to  the   system  than 

those  of Almadén. 

• • »•   Mochanlçal Problems 

Problema of mee % 'uic   1   <>* "gir* are  found  at  the 

following   sections  of the  p'.arvt: 

• Output  feeder  of the   run of  n.L e   < i ¿  bin 

• Output  feedar  of the   1,000  t  cru  '     .1 Oí e bin 

-   Filling  syatsm oí 50 t bina 

• Vibrator feeder oí calci >:s  bin 

• Conveying oí calcines to dv.mp 

• Refractories life 

B. 4.   ¡^commendations on m^ch-i'--! ::•••>! in..:'1.^ 

We have obsoi Vv.J that  I' -  ¿'..Ihins of mechanical 

origin are often palliatûJ -t T', •.  • ,   /' .  'ug a worker  at 

too pointa where difficult!  i   p.vh;a.   'n-\  tülutioii must bo 
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avoided as  riling costs  in labor will have an  ever  growing 

intluence on production  results 

In the paragraphs below we analyse the main pro 

blems of mechanical origin and the recommended solutions 

to them. 

B. 4. 1. Qtttiit ftitr it tit nn ff* •iiif 9F« »lift 

This feeder,   of the  rocking tray type on  rollers, 

closes the output «potting of the bin.  Its travel and tray 

are snort,   and therefore the  closing of the bin is îmstr 

tect with the result of ore overflow.   The presently adop- 

ted solution based in a hand operated gate,   needs the pre 

sonce of a worker per  shift  (4 men/day). 

We recommend to adopt a suitable mechanical  ays 

tern,   which with a small investment would alio«   to per- 

form automatically the  discharge of the  bin without man- 

nual help 

O »•«•*•   Qwmt ttfitr »f um * *»* 
This feeder it out of service for the samt   reason» 

as above    We  recSJmmond to liipi one of the mam   relia 

Mo existing me choisirai feeders to correct the prêtent  sj 

tuotion 

»4 S    riiilM tí W \ IKM 

To «voie the overflow «f ore from theoo bins,   a 

man por shift to located at tht) et s charge end of the con 

voyort to the bint. 

The system coulé be moat automatic,   but we ot- 

timate that at a man mutt watch the crushing and comvj 
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ying   installation,    the  auton^iUon   of  the   50  t.    bin   may  be 

disregarded   for  the timo   L-J>>¿. 

B   4.4.     Vibrator  output  fcot'^c  [Î_L:1ï i-;.n 

The   available  h^^ht  f. : rp   <bo   outlet   of  the   calcines 

bin  to the   ground  ia  v~iy   SDì: il,   al  therefore  it  is   not  poj» 

•ible  to  lurid   a  pre,,-:;!*   vo-l-oii«:  i tu  tao   stoppages  originated 

by the  clogging of  the  bin  outlet  b/ the  fall   of   slag  pieces. 

B. 4. 5.     Conveying of calciras 

The   system  urjo 1  v ^ i...   o 

bor,    needs   a  great  r/o••.-.     ;', oí J. 

to  very fieqacnt   6to}..£": -¿   i  by 

failures. 

A  new   Gyr:U. .o   i ¿J   - •'   y' •-• 

ling  and vag  'i  ti^oo-.^  ;   ' 

the   above i"«r   >í.oóíb ..•• • 

that   the  eyst._.a   eh.:.-.;;M \  _:•   c< . • •_ 

9Í the   c«'ilr?}-:-a  to   uv   ' '   •••'     •.  f 

Thi«   can bo   rchicv.,.1 by    s• .' . 

bin and th.-   r-!.ip tr:::o-o    ''•'.=••. 1 ." • 

With  a  cover  and  a  £jbv\  tc'L:.. 

tk«  plant.   Calcines   tL.jcb! 1.:-  t:. 

while in the bin«. 

••*•••     KtirsiCtory A'M*L 

As it c:.a bs i „... A hi th.. 

(••• Annex G ) th* ii.--.-i. ùw^ 

refractory   repairs  a*. J  ï   H •'   ¡| 

ir;   v;.l'y   l^.iic   f   r   la- 

«."-*• ce  a*. .1   give.:-  plr.ee 

..' ;i o ' Vm 2nt   and   i ail 

:    ,      :.'!äi  ,•'-.,> l.-.-.d- 

/ •Hi 

./   a   •./•:.'. -*•   ::t,y.-,y 

j   by   ,..•';•  of  t^e 

- 1 be   r\!-o   o-.,/bled 

•:bi,    > IIC'V st  level of 

!./  Uli -r   11   ¿-.yod 

. y       *«. A     i'.. . f- il       i... 

* i¿in of  ihvoa  ai'3 

The   amount  ri •'     .'¿  in th.-J  o:., -J  &t Koiv/a  is  inodora 
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te and in any caee lower than tli*t  preeent  in ore«  kno > 

by ue  and treated  in rotary kiln« with »«tractors   lit»  a\e 

raging two and halt yean 

Refractory  Mi« ** Konya haa  never  been   langer  th»n 

14 mentha.   The main cauici  for auch a  «hort it*  may  b* 

the poor ouality of toe  refractory,   bad eettii*| ot   the  bruin 

and abrupt temperature changea 

In Anne» H,   «peeificatiene for tne  recommended r| 

fractory brick are given 

B•»•   Proceaa coatto! grobltmt 

Prore»«  control it tunda m enta I for an etti, tent  plant 

operation,   and all  our  recommendations can only   be a  gut«* 

to be  followed in a  eyetemitu   and patient way by   the Konv» 

experta to finally achieve operating   reaulta in accordance • 

with tlie ireouent changea in the characteriatu • o    the  avail» 

ble oro. 

We would like to empfcoeiae  that in oar opmior.    r.:j 

ceaa  control problema  have not been  given full  consideration 

at Konya up to now.   Present control   instrumentât ion i«  in§ 

(ieouote and the very unhandy eel up o I the m.eeuring point» 

at toe plant,   involve« great phyelcet offerta ter the operating 

perno*»«! in charge of reading one recording,  with the pro- 

bebt«  reault of Incomplete or wrong  reading«,  and above »U 

with too lack of taking proper aad «puck action to correct 

any deviation of tne prece»» 

Thi« lack of attention «ftd careleeeneM in    orre 
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!•«• NMMUurc«,   bava t   v*.y   .'   ;•« 1   ». ff«cl  •*•  *fli   i*«tcy 

M ¿MI»  ateM^*na   .   '       J   * •   ,      ±,sm  oui»»!   m Ka>« 

•MI tria« i* ••*« I#il%«#lng *>     i 

•ra  •*>'>^ttA§ a«4 » • l,*»a 

• Tuf irfctuit unir«! 

• Praaaur«  roiual 

• Gfta •n«t>»i« 

••••   Mflft||AlL>{'> '*»*   ^* iti Ä»% • aÄBBaMawaBj^wa»»«*»      **^ 

••••*•     ftfâ 91 jL. * «! f II 

f»r Welt  •* •!**,  *•< t * «   * 

\J6#4 

.> va- 

t   i a   .   *l 

TK«   #' »I«  la  l - * ,*.!•!  u,*r 

en  it   v      14 IJ  t »   » • » I   . «4, 

•ttth   I    k alian   It   t « »   , '*   *- i--«   r«    ''    '*• 

luyale. 

Aa  f «4 •••  *.   '.,' *  ' -**,' ••-í 'w  *<*'* 

!«• al»f* !?•<.••       ' *  - . - -       *  - '    l*** 

ef«   Vf   t»n  ttily   in#i»t   • é    * «t -•'..•   ful»»«! 

tjlata»   prc*vi4<*4 ta il»« ^     ,     . I.   I« »**« »»»••£ itf 

•4 far tt.*   tal •»i*tí--.i  •    ' .'. , >t  i'.;   *-.-!« 

fe* UM  4   «litt* l^tr. ' • ••   *•   '    ,*. 

• ••••     fui-**«   *     V'.LA »    ' ' • 

*â 



turt  in   mi;,   at  rich coni tntrntiona   inoart»d  in • >iallv   - 

o»»d or  wail»  con«»,   monca  àt  v»rv  déítuuit to j:>tain   ;< 

raproaontativ* morcory grada of to« oft,   and mirriti 

along with tt a  ••riot of trrora in aampitni. and anaivaia that 

may  lend to abnormal roaulta  in »ift< loncv caUuUtiona 

Snmpltng tyttnm at Konya m»y bo quali tied at gf 

otrolty rorroct bot nooda torn« improvomanta in o roar to 

mimmioo orrora Mmoront to aompling procata 

tt  ta totally  out at too   acopo  of tnia  raoort to  • 

ant MM» r too tnoorotiral graoaoo of aompling taihmoooa, 

ont novortfcolaaa tt  it nnreatory to rovtoo in the  moot 

• impililo* pooaioto moon«r ion« fonéomontol aaeocta ot 

tot tonare o of aamptlng crrort.   to or nor tna practico!  ton 

rlotMNM  lo oo appliod to too cooo of Konva    TMi  wmmj 

ry onotvola it givoo m Anno« I 

Too tomplor oood ot Konva pinot nit tho  lot I o 

cha 

e 

at Tito  r octangular totting «i too t attor it not «Mio »noogh 

•> Too nood of tno or« tell I« too nig* oftd boon* in* »< - 

tarpo port let« a lo common. 

e i Tfco  tyotom it ooomitta« tt) fratjoant itogginga 

rrom too onalyaia of Anno« I too follooring 

con to aatabHoojod 

M Too mornontcol ttmpling oovtc» prooontty in oporotion 

ot tt—y moot ko modtfiod oc cordino, to tna tonanti« 

It) Anno« I 

I) Coorototton moot to cttoolittit* among marro ry pood» 



oí «ach   lampi« and the   iot i eiponding  amount   ot   or» 

weighed  though the  automatic   tu.ale 

in that  way,   at the  tod of  every   day   the   following  tabu 

tation  would  be ready: 

Wthlht  (Knj _ %  Hg   . KJI x  HW .%.. 

Pi G¡ K, 

Pa Gj K¿ 

*» G» Kn 

Average grade «** . -r a 

1) llamb«r   of  sam^'.-s   ri-    û<\  he  fi    - • t d   following the   rules 

Of  Ann«-x   I. 

4)  The assaying  t-'mi->     I   ih :   1   ' . .y   i,,   ,.t  1M-   ¡,^d    up. 

Instead  of 2   sin»',:             .   - /. v,'.   it   i¡¡  ¡. ,   -id.le  to 

perform   8  or   10,   i               : • ;; 'y   ¡
««>í   I UI.L >I   uf bur- 

Hart,    crucibles,   ^ " 1  ;•'. .U , '   li 's. 

•• •. I.     T—wmtuio C:;; d .*_. l_ 

This   «Xií.ol v •• .!  ¿    • f-... i ; i  tue  oíd/ !vüu  in o^o 

rfJllon (unit  II)  at tï , . •  t   t>.-?. „     f , •      , ;i,:i.it(   i.,dug tha fo| 

tsjwiftg aitati-«.    ...Us: 

• Al Min   exit,    (^vit^;.;' -i   r.   d   ''•'   " :!.(*Jí   en   J.*Uí«1) 

• Al   tft*   llllet   (U*«tlAC  i;    ici) 

• Al fen outlet (thewicju^Lar) 

Tfco  pyrometôr j,íd:,é  was «'.»«li^ged  giving wrong 
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• IM   IM ff I ««m,   «lÜI tlM 

r—êkÊ§Ê.  OM UM «àtr haue, MM 

tftlvt 

r ••»*** »f 

•f MM 

ff r**4MM« 

»••  «IUI cmtrftliMtf um 

I« Amm   O 
•»f  fratini. 

ft. è. 4 

TlM 

êff«   fMMl «Mttfk 

U*c*i«*« «i UM §*• clrcwàl, 

tftrttMjf  MM>mftlMt   iM   »ff«MftCt  (cl 

air totot«,   «e. ). 

tot c«Mr«l 

ta • 

ft. • I 

T»ty *r« ctMttty 

M it —c——ry to toy  cÄffthil «MMI. 

cm—J MM to toa« —te« «et«— i» •—• 

to c—rtct (torn.   T— CM—to* tor it 

§**§• pit— to fit •»•it— <• i« 

to M tot ff— to UM iptti •( 

ffMttt t NtotiM) ftWffotffy «M «MI inn. 

•f tofffttct f— tor CO| •** 0| éitoffiMi 

miel M K—y*,  TlMNfori t«ti —• 

•f Mcvti «ir iff««« tlir«—k tt* 
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tettaci »art •••mu    Mattaar ataca fM ittayiaf taf Hf 

it 

Ab»«fmal «act«« «ir érava ta tat faraact,   «ce** 

mtreary timi ay aaftcttva CHìMUIIH,   traf. «Ai 

Tat mach tacata dir ta ff •yum «i Kaayt,  «tat ta 

;WM»IÍU tir irava taaaglt calciati he»,  ta «at car*, 

rtattattaa tai ta amatytaf «I «lili «r* faaiar.  Tat 

•i UM IM tatui tydaaat Mí ctaiaaatr« imiiii 

Ubi nwiliin part af ita» circa* «rara aaatr ar •••«*• art 

ctaétaM air tata« lata il. 

V« rti anua tai taarafart tat itmllttlta af a ra- 

taal taiiai tat 0| iataraiiaattaa at taa aita atat 

ta araar la »aia it «vary m<mm tat trutta! mi astati 

air la triar ta maialai« taa aatratita af tat aita «tama 

>r citatati Ita caaiètiaat 

tatet fletti«*« af 0| tmtyMri tra gtvaa ta Aa« 

D. 

Ita«« laaaafl thrataa att atttyiaa far Kg 

•ft vary üffteatt ta tttttt,  tama* tata accasa* 

«affteatty af fttttag ta tat «tmaittf iact «tmtltr aaif 

caaaatiaat tt taaaa taéatiat it tat ttaca «tact, 

at iimattaa, aaly Ut« aaatt marcary partéela« 

tacatarai taaa tàaat tra vii tag taaaaa taa ata** 

«tacà rttaltt la taacctrttt aaalyata. 

Tat taa« ri tact bat pvavai la ttaar ataatt tarnt tal 

maaaairy ataatltt la t Bèuta itaata af tat ttaca iati ara 

irta*ir ay far taaa Mia amaaalt cari 
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vt rant«« »Mlytir 

t*m IMW«* II ««• n«t MW«itot« t« iit«*«ur« m«rM 

ry tNMi M «crm**rt «Ml «teck AMI,   (t** !••••• m^ 

tot rtr«v«r«4 toy pcttoétcat  cl««*»*,   «M) tl»r«tare ta* 

•rt MM IMHI tu t pr«p»r Mani ttot tcrvtototrt  itt«»i4 

tot MMUflMl M «Iw» KMr 

Thm c«*ttr«eM«* «t • pftr*IUI «Ark étrt  t« ta* 

•MtttMj «M,   »t«ii «il«*   tfc«  et MmHg «Í «M o    «h«  eu, ta 

«MI«  IM»   tlC«Mt  I«  I«  «Mirale««     nut  r^Htr.    w««|d   - 

»Ite*  IM>  IMMMNi  mí  «terfc te*««« «Ma M «m«||   l«ve.J 

m«M «Ml A« r«c«v«ry «I IMI m« retry «tpttUt 

Tto« mmm «fftcteM m*tMN¡ t« av«M »teck  i»«««t •*. 

tfc«««* reperì«* « «é«to«r  »vttlmMi >• tto» t««t«ll«tte* *i 

» «N* tcmtototr • ttwiter t« tto««« tfc«»« m AMW«    E        ta 

rMHJc« «veto !••••• I« • minimum.   r«*trtto»tte§ t« **tr< 

•»•êf fMMl «tfflci«««*«« t« i«t«l mvrctiry  rt<«v«rv 
Pc« 
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Il I 

A 

I 

•porttio»« •* H» Ntlifcêy morctiry 

•*f« «té** tort*« *§ ft*»« MUtéc« to Projet 

Tfc*» »ritiÉy t« *oU étlimé •• H pro»ont • itoolt 

•••»•* *•* M* «t M» átacoroMt contact of 

«iMMklMt Mi iMlM   (Um il« importóte«,   mor« mm. 

ti« MMM fc» p»«« ta «U plu««« of tu mining «ponti«««. 

Tfc« pr»M««M Uco« »y «M mutin«, opo ration* in 

«•**• MMMMMIt Iff*» Hl« *§*•« oí it« 

•ml from ft« lock »I propor pUnnin* (eu* t« 

iiMplili teck oí iftvootiiotio*),  «** Mut litt 

f*««* pète« »o * Éi»i»»pmnM «4 *• *mé*r%t»mé workin*« 

MMëllHIM  t« M*   *0«4 «f now «apt»il»tionc 

A§  •   CMM^MC«   Of MM«   «**»fttion  MM   ItMti  w. 

•I •*• hin «pon •!«•?• in««fflci«ot,   giving p|«c« 

*) ft* pirterMuii «I «ce««! working« in ta« mtit «««y 

ppMttt«   »«y,   »»t éi«ro«*r«ift« M»tr inflnonc« tll a n,,^ 

of MM min« 

Tfct «ecttMNtotiMi of ft« «to«« fector« knv« ori. 

•«•cu «f etfaenh o«4»tio» in «M «ro«««t «Uuattoo 

It it wctNiry to «m«*»*«« Mitt MM «Met *. 

ttaMM «4 too min*«* peoMom* M Hnttkoy IMü »tv« ml 

•I «*v M MM HUM    f^vrm«*«««, m « «onorai 

•» MM «Ml« pfiHiW!,   i» ««  MlvoM  (MM  ««  ttMo4 a« 
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A.t. 

t) Ooflkoral lavaatigatto« program 

b) Planning and por for manca of now accasa workinga con- 

dationnod to Hi« roaulta of UM invootigation program. 

c) htochaniaation of UM otitatopo    in golia rtaa, 

4) Trnnaport't ntochoaiamtion 

•) Work organtaatioo 

Lacking * doop knowlodgo of tilt orobody in ran 

and éopth it ia difficult to at tabi i ah recommandations to 

aroporly aolva tho aforom«ntion«d probiama 

Navartholoaa,   our imprasaion ia that tho Hali- 

koy initio la "oM",   not for lack of r« aar va a,   but by atrae • 

tutti dofocta    Tkla opinion could bo oartondod to tit« an- 

mina-metallurgical plant. 

Thar afar«,  ani although tho praaont aituatia« of 

Ino aaorenry markot may not an cour ago ito atarting of 

now p>ro)ecta,  the Turki ob ««porta available ot the mining 

and anotallurgical inotnlUtiona or« fully eneiified to dova- 

lop « reatructuretio« project,  which ahould lachado tho 

following phaaas: 

-ilSUâJB 

Tbo proem* iaveetigetioa t«chr.ie*ea of metallic 

allow tbo eaact knowledge of ino asi a ting 

rooorv«a,  ovon in each caaaa aa cinnabar orabodiet, 

edsere tfc« mineratiaation ia apara« end irregaJar. 

Tho preeente knowledaa of tbo Halikoy orobody, 

Mad *o now invootigation studi«a recommended wilt givo 

»o—ita that might docido th« atarting of « now mining 

Mai a*e4all«rgicel onit at Halikoy 



Thie  inveetigation program should includa   the 

following phases: 

- Structural  geology 

- Geophysics 

- Geochemistry 

- Mechanical drilling 

The  three  firet phases  (structu~rai. < .-UíO¿\ , 

Geophysics and Geochemistry) will  be  able  to assess   the 

mining potential of the area and their  coat is much lower 

than mechanical drilling.   The last phase of the   invest. - 

gation should not  be performed until   the  results   of the 

three fir at aha sea are known and analysed 

a   ll    G^logy 

Generally,   the orebodies of the  type of Halikôv 

where  tectónica has played an important  role,    give 

place  to the formation of a    puealo'     of mmeraliaed 

masse*,   where it is neceseary to  know their  original 

location.   Structural and tectonics  geological  studies 

will clarify the existence of masaes with mineraliea. 

tien possibilities,   presently unknown. 

••2) 

It it recommended the performance of geophysi- 

cal investigations in auch areas wiser« the geological 

studies have determined the possibility el existence 

of mineralised masses and also in HIM« one presently 

under exploitation in order to at«eo« its development 

in direction an« dopili    Tests should bo carried on 

with di fit rout ayatoms in order to  eolect the moat 

convenient to là« typo of rocks mi mineralisation to 
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•• iavaattpatal. 

• i) 

i« or««r M callad if many éata M «•••i«*« a» 

••rfarm * a«ccaaafel «rilliay campai«*,  goochami- 

a*J m«mo««t ahouU a» amp*a>ya* tu aréar » éalimtl 

witftia M araa «í promising miaaraÜaatt«»,   »«cd 

MMt «I blgha« pataiftálitiaa 

Tfc* mutt« «i là« aam iavaaMgattama 

«• iMftrm« «y * arilliag campai«« «I* c«r« 

ttam,  •• a «MU pata« •! *a iavaatigatta« 

AM «a«l*fical,  laclarte a** g«oc*«mical «toa»«« 

•M «• parferaiM* «y *• axil ti* g UclMicat firmami 

•I Halikay.   Tha gaeattyatcal attaéU« «ai *• «>illiag 

fe* M«c«ja*ract««' to apaciatiaaë C«a». 

If *• r«*«lt« «í UM investigati«* program« afcaaa 

ara paaitiva they might indue« CTIBANK I« IM 

«f « aaw min«,  hi cat« of negativ«  main, 

««4 «amacaaaary invtBtment» would «a > i aitai 

fiaally,  w« wou)4 al «a point ««I that ««tatet *» 

aapt«»tati«« ftaM «I Halikfty,   «Aar •*•*• «at 

«t* Utta IMI taltcatat *a a*«*aafta ptatttt «f 

wit* «*al pwaaibiliU«« oí •Kiataaca «f 

#4 *• tirata «4 IM »««y«* Jault aaaajt« aa>iaa«t«   tea* 

tfcaail ** parlan»«* ay pan praapac*«« «I «aa 

«*•»•* Mraam« whi«H a«l IM »Í«nauti—al 

*^W    •^w«w««#«*«j      VnHHVa w«     fe^arlr^HRsY^VVRgVw    ^arfMggS 



4*«My M« «e 
MMI It I« 

cftUy AM«« flwi 
bt perfora»* 

Ptm—mi mU» pêftMtliMj i« 

w> raie* 

•f tf«««p»rt «tpMttf 

•< Ufc»r tot«« 

(MtNM   Ml  t»  q«M*ttf  •< 

Ä  INIf   Ml   MMP  p99pftPfelOfy 

•I *• 

II  It 

«• 

K*IMtM 

i 



tfrtt 

•   tllM 

•W     •^MB^p 

II 

•MMIt   «f  •« 

HI—  «I «r*»t* «ai 

• mill   •*••     Xtvif»lllM,   ti 

AHÍ    ^Uft     WËÊÊÈÊÊmMfaiÊÊaÊiLaÊ^ÈL I     ftÉAAÉ     MM ^^w     IMV      IWWWBWWW •WWW •      IMMn      mf 

•  *t   èl'"**»   »MÍ   pMWWMtlt 

«•«la   g#M#f 

!•   ¥«t?   bigi» 

•ft 

vidi MM 

f^PIPWwwlBp    IP» 

UM»   pr«M«m ftt«   ««ff él fil« «M 

*t  IttyiMli     Ikrttl  *•   MMM»'t   ItWM « 

•IMtt   MflMl,   tfcatf <«»«••,   «Iti «M 

»  tNNMft   «M   •?•   ••   M 

•••I  •*  tM*f   It  Mt 

v« •••mm» »t 

•f i 

fttftt pftfl «f tf» 



M»   Itti     «fc «il   ta»,  «  m9 

1*1 

• I* 
ttt    m *t* 

•t 

••• 

*i 

f   Mf*# 



•tete  mmmAm  a   f tal 

•et» •* ite prua« piatili factltttea in «révt 

•ftttefectevy «teritl«! rtnlii    This 

ÜHVlimiiifcy Etite»* • KteMftm.nl, 

—*•*•* «Iter«*t4v«a ter «M mkmim oí 

tetlwitet *• ctaatructiM «| a t«t*||y 

Tfcarafora,   te«  rtcomm«*4atíona pr«vtd«<4 «•  th« 

p*ragrapt« M te« arafelami tiutiiii at Halikoy 

i» liaplii tefctef tete McwMt te« t stimata* futur« 

•í te« m«rc«ry market mmâ te« final criteri« te 

te libili •» CHten« • MIMIMMII •» ilia imptamanuti«« 

•I tea «pMtte protrami»« for Halikòy RUM «M marevry 

r«cov«ry plant. 

Aawttfc Kenya  tea problema of te« Hatikty 

c«l pia«« MV« a««« rlaaifla^ in thro« main fr««a)e: 

eti.   m«c»*«icat mnà »recata  control pro bla ma 



• I 

im that gratia) or« hmìmimé ali IìMN »rottomi thot 

givo placa i« ê affectiv« utiliaatM* or ti i IM aíficio«cy 

•i MM »iant. 

UM ro»»»moottal »ro»lot»» «rit« (twin: 

Ora»ulamotry oí fad »ro 

Nu4Ut| oí atufo» at ih« Esoli »ooiag machino 

U»co»troUobU «Ir inlota UM« UM ay atom 

Doíoctiva éooig» oí tlM coadonoing ayatom 

Dofoctivo éooig» of aottling UMfc« 

Defectivo íuol-oil food to tho our »ort 

IR gonoral,  ao it do« alroady boo» ttatod,  UM obwva 

oro IMI oí a*i»do»anda»t »»tur» aa* oro intorrolattod 

During our »toy ot tito »tant wo rocommandod tit«, 

»oríormanca of o granulomotric analyaia oí tho food oro, 

»•vor moéo boíora    Roportad raaulta ahow that SS. 71% oí 

Uto OAICíOJOO oro it bolow S mm. 

•uch o Migli pò re onta go of fino a io Ut» oro cauooo 

oll UM inconvonioucoa that havo boon alroady diacuaaod 

i* UM corraaponding paragrafiti for tho Konya »laut. 

In o rear not to incroaoo unnocaaarily tha »mount 

of fiitoa alroady »raaont in tho run oí mino oro,  wo racotQ 

mottd to crook only aiooa abovo M/tS mm.   To thia ond. 

a tero«« ohould oo locatod hotwoon tho bottom oí tho - 

na» oí mia» oro Mit otte UM e ruó »or,  convoying to thia 

II 



on«,   only  sises above »0/85 mm. 

Ai  for Konya,   the «ist of S0/ÍS mm of the coarse 

or« is only indicative,   and «a our teat* have shewn,   thia 

•is« akould be the atarting point for extensive trials  In o£ 

der to find th« optimum teed aia« or«  following the indica 

t«d pattern already recommended at Kenya,  with a careful 

control of th« affecting variables,   i. e. : 

a) Tonnage of calcined ore with different f«ed sises. 

b) Behaviour of calcines. 

Th« above solution is a transitory one which would 

attenuate th« excess of fines,   with only alight chango« in the 

presently exieting crushing circuit,   and which will,  without 

any doubt increase present roasting capacity by 20% to 25% 

aa our teets have shown.   A  systematic  study of the cor reif 

tion between granulometry and mercury grade distribution 

would alao be extremely useful aa  a baa« for the proper d«. 

si g* of th« or« preparation system to be adoptad in a futur« 

now mercury  recovery plant at Haliköy. 

*22     HtUitfü t* ftujpt to ths hoeina machino 

Present manual system of stupps handling,  front th« 

condenser pond to th« hoeing machin« is vary laborious,   to. 

sic and needs too much labor forco.   Tho proper soluti«« of 

this problem would aood th« total modification of th« pr«s«nt 

condenser system,  placing th« condensing pond at a higher 

level than tho present one,  allowing  tho feeding of th« stuppè 

to th« treating system by gravity. 

Th« inconveniences of lime treatment of the stupps 

at a nosing machine and their feed back to th« kilns,   havo 

boon extensively discussed in Annex F of this report. 
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in tho «•• of Hoâlhoy,   m.,*«,, loii#i àR c#Aét||iin| ori. 

gin*tod by .nini, rocircuUtion «to ovo» wor«o than m 
Konya,   ukilli into MC#|Wt ^ «.i,^. cMrâct#fiitlc§ 01 

th« condón «ora. 

Thorofor«,  and toning into account that the po.aiòl. 

adoption oí th« Almadén-CENI M »rocoto for .tupo, front, 

mom .hould bo contompUtod ^ „rop#r|y in ^ con§. 

truction of n now pUnt,   w. r.commond »torting M.in th. 

rotort oporotion,   .von ndmittin, »a low thormal officioncy 

Air ìnlot into «io «y.tom of imponi«.« control Uk.. 

pine« in tho following «octiona of th. .y»torn: 

ft) At th« condono«r pipo«. 

o) At too a e rubo« r • 

c) At th« ««hau.t fan. 

• ) R««dint. of C02 contât in gaao. with tho or.at analy.er 

of conéonoor. hav. novor boon ovor  5%,   wnil. tt th« 

kiln.' «nit, rocordod «Ho., hav. boon «y.tomatuailv much 

Mgh.r  (7   -   |o%).   Thoo.  figur«. cloarly «how .«b.tantial 

air inlot.  into th« condon.«r., through »rack, and nolo. 
prodiicod by corro.ion. 

Onr.np«rionc. in th« roa.ting of ore. with high .uiphur 

contont and  in plant, with  .irmlar corro.ion problem. 

•• the. «*i«ting at Halikoy advio. tho  oub.tituti«n ot ca.t 

iron pipo« a. con.truction mat.rial of th. condonar. 
pii»«a by .tainl... .tool. 

A!« typo 316. oho** bo u.«d «t tho intormodi.t. .«eli«, 

of th. condona.r. (tMnporoturo« botwoo» fft and 1 M>« c) 
•«. AI1I typo  301 äi    Ä# Cö|i „^  ^^ m ^    ^ 

SS 
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irò« pip«« may be maintained At UM IM* ••ction of tbs 

c«aéeaaer (ever IS09 C). 

Prases* life oí condensing duct« at Holtkoy io eatremf 

ly low, especially at top and bottom connections wncr« 

»placing muot bo dons «very 6 «nd «von ovory 3 mentili 

Spsciel coro   muit  b« exerced at  welding,   and if cast 

iron i« maintained «t th« hot «oction of the   condensers, 

hott resisting plastic joints should bo  provided to »void 

galvanic corrosion. 

Costwiso.   and refering to Spanish conditions,    1 m oí 

301  stainlos«  st««l  pip«,   2 mm   gag« has the   same prj 

cs a« th« aamc length of cast iron pipe,   12   mm thick, 

for equivalent diameters. 

b) To achiave  a depression  regulation in  gas  ducts at H§ 

llkey,   it is jcustomary to leave   partially opon one oí tat 

top lids of the scrubbers.   Such  practice muet  b« discaf 

tlnued,   a«  it  affects  condensing   efficiency  bv   dilution of 

msreury vapors and mechanical   drag to the   stach Uns. 

A regulating]  value  should be placed at  the  exhaust fan 

inlet for depression  regulation.    Samples of  deposits is 

•tack line,   our tests have  shown  mercury  contents up 

M S?%.   Such figures are an evidence of significant • 

msreury loeaes through the stack. 

c) Maintenance  conditions of th« exhaust tan« ore ««tretnj 

ly eneetisfactery    Large opening« in the fan*e hettaini 

ars pe re opt ibi«,   caused by corrosion of the   oteo! plat«, 

Hör« again,   w« recommend aa construction  material 

for the fan,   stainless steel,  AIS!  typo  SOI. 



114 

Tamaoraturoa it cold oftd of condoman aro,   a a 

• rula,  high,   and worn navtr holow   IIo C,   tvtn during 

tho  cold* at  month  of tlM prêtant year   <  January 1<*~2) 

Such high tomoaraturaa art   »rodajead b\   ttto ma- 

ooo,«ata dottgn oí  condonataa. lyiiim 

Although  thor« ti a ¿»finit«   rotation attwcon irti 

•r loogth or voltttno conta inad in tho   condonami iva torn 

it hot boon many  timo« itlttatratod th*t tho  rotation  ia not 

in dir act ratio %m tho ttxtaago ooing  troatod    Thia ia  »robo- 

H% in ntrt.duo •• variation! in osco o o air roaulrtd m tho 

difformi aiaoa oí mochanical htrnacoo.   di ilo ranca •  in rat« 

of hoat transfer  cauood »y di Ha r ont  gtna vdtaxitita.   or 

dtfforoacoa in camajoaition oí íumaco  g*ooa 

At    mém variation« can otti o t owing ta a» attrtmt 

ctoéttlan in ono «f tho varitelo fa e tor o nrovtoatty monttoaaod 

•t effecting tho «oaig» oí a condón a in*  ay atom, and UH o 

manar it totally «ait «f tha acopo of tho »roaont rooort,   wn 

nava amnWattod thoo« tectora that ñamad ha canai«* r«d iti 

tho dottgn of a now condonami tyatom for Halt any.   to 

with UM co»ot ruction of a  now morc«r>   rocovory 

NovortJaoaoo«.   • provision«!   oolotion tt tho »rohoorn 

to tho uao of ttoinkM atool no  construction motorini 

for tho condonata* pa)M,«t «tit anato rial «void allow tho 

ootor tf>rwytng of tho cttinufi aatrteca.  vita tho otmow- 

mtm laoafaWg of Uao mat gaaoV at^ataaorooaroa an« IRCI 

in canoa a ting affici««« y. 

IT 



1.1.1. 

•re eoe* «••tfn oí «online unk« »ne for étcattlt««, 

vtjttri from te» «Minili »f tk« ce«4e««t»C lyilim it tao*«, 

cioftt «o ejtercwr? IMMI in overflow weeto wetort trt eig»4> 

ACMI,  «« «r toett luv« «Hewn. 

Pf—ni «intention« an« éeaign «4 M tiling tankt 

Ml Mtr     i«cro«ee« in oroer that mercury lott either 

cliefticelly er by tel«tioft in overflow wttor  »Houl« b« no*r 

««fUgiM«    All ovirflo* water ihould be   collects in Uun«ere 

ma ro» to tottting kern arrong.d with baffi«« te CIUM te* 

c«rro*t to «noe r flow 

Thi« will cotUct mo«t of ttt« mockamcally tr««a. 

ported motel,   «to «total tu eolvtio« cool* MI «e «cenomi- 

c«lly recovero«. 

N«vertkol«««,   UM location of tao «reeoat »«tUi«* 

• «elo« grimi lovet m»k«a Mo cl«a*«ag vory ditftcwlt, 

rev«* ret «acett Ueor foret 

No« éo«iga «I MtUini tankt  «at «U toro M t «»air 

tocttioti ««evo  ground level in oréer le exg*«te  c leaning 

•pvttltont toé ée»etit recovery 

» * •   JgliUlYi fill-til frfl tt IN tarati 

Oreoi roooteft ti UM «ait of tao «tía«,   gèo« ***t 

oí kilo I.  «eoa «ti work »roperly.   •• mortimm 

•f COi to «all gatea «re «over ««ojo« ff«.   Borwor of 

im« II,  «At worked «nor« tatt«fa«t«*tly wttk COI vilote 

It«. 

It 

! 



TW ht*   rtfiUUM fwa/tir Mi 

* affectiv« ctiwftnH— fjwc«tt wit» IM 

MMl WMH «ir in cemë»«tio« 

UM hvrMri «•»••« 

Pr««««*? Matting •«»•#• tr« 

HMI-*41 Mfplr it iMéi bf graviif «litok ra*Mt «try #«i 

c«N • ptiptr fmhull— r 

«ir 

M 

14*€« Itti,  • ctmplm MI «f 

ftWpMUfttl «fttf «tmpMUti 

' • mwmw   V« »trwttjlr 

•I «Mil tWftMftlBt I»  KUH I,   ftt 

m tttt il« rtfuity 

It tvtálaU« 

tM intu- 

M noMinte,  in 

CftAMCtOTtttlCt, 
i« ftré»r i« ii ftt 

•f 

ftt i 

».». 

14. 

Ill 

I»  Itti  MÉ Iffl 
fttft%ft%tt    AÉ   Énttffe    MJLB^BJA 

•tlM ti tw) »ÜM* tu 

It 



ttoel quality oí the mechanical  gearing ty«t«m 

Oil the other hand,  Ik« only pot tibí o way to regg 

tot« UM incorni«! oro flow in th« prêtent ayttem it to 

cltang« **• ••ring!' tention of th« feedert. 

A  t imple r and mora officient foedor'o system it 

tant wliich incorporato! a speed variator (manual or auto, 

motic) Allowing th« ore  flow adjustment according to tho 

•ino and characteristics of tho incoming ore.   They are 

nagged,   inexpentiv« apparatua and subjact to low m a interinai 

en coata 

• «. i.  guitti'! rtmfYiì 
Cale ine'•  removal from the bina with the prêtent 

«ted to convey the cnlcinet to tho  refute dump - 

affect tho  capacity of the kilns if not enough labor  in 

available for tho handling of the wagons. 

On tho other hand, thit work it very toxic, at tbj 

rttif the emptying operation« of the calcinée' bin« and the 

•«tinting and tipping of the wagon«, the workert are tub- 

foct t« tulitdlc  gatet and duet. 

The operation«  should bo m «chant ted,  adopting n 

onmiler entina to that mod nt Konya plant for calcino'a 

4.1. 

Tf% of tno atoppag««'  time during 1971,  equivale«* 

«t> mor« than 71 dayt of production lotto«,   l.o.   torn« - 

4Tt Aaaht of mercury have boon originated by the necej 

nètf of too frequent refractory relining, 

The above figure« dopict clearly the importance of 

Hilt problem nt Hallfcey. 

*0 



• 4. 4. 

li 

V« r—mnmmé tatti** «M oajillly mi rt frac tory 

anocifiad la AMM N •( Ulli rvport    9mck rofractory IM» 

•iva» ancotlont  raauita witii «rM oí ntwch mor» abrasivo 

natura thaa thaa« trastod at Hali»»y 

Tal» arafcêam IMI alroaéy h—m ooalt with m »nova 

•araaranha from a motallnrficaê pata* mi vi««.  Wc would 

only MI« hora,   that iMppi|ti by fa« branfciawna war« ag 

cao* in importanza »I Haliktty villi  17) Imri «f la« arg 

anctlo» in   IfTI. 

Tn» racornmanaaiiaa« nlroady giva* ibig roaatnt* 

ttaa matonaia •( KM fM, Mi DM inotoliaiioo »t • wntar 

•awaytef ay«»m M ta» lata r nal «»Il« •( üw (M IR •rear 

ta waak «ti éitt aopoaita Mài —ivm »attaiactarily tna . 

aroaont prabloma fem* at tai« Metta« »< UM plant 

Th» nnalyat» of commi prablama and ta« r»c»m- 

mañanita» provided ta Improva tha a ran*** aitoation in tha 

paragraph! corraapwadinf to tna Konya plant nra applicant» 

lor to tna Haltaay plant    Navarthataaa.   wo votad ampa»atao 

that for th« HalMtay caan,   fnad oro co«tro4 in «von mora 

impartant, aa tna charactoriatica of tno ora raaatad oro mg 

ra va rinata with roaaact to mtrcury grado thnn in tno caao 

of Konya, aa can bo aatily imoarataad from Mio fiiuroo anal 

calettati»** of Annon I. 

To nchiovo • proaar motaltnretcal cvatrot it it 

nacaaonry to naaifn to anch analyola, Han i affa apon oin| • 

watfht of ara, M it nlroady baa boon aaalnlnad tor Konya   To 

thi« and tha awtomatic »ampiar moot work In coordination with 

II 



UM tiHimllc acala,  «ni alMml« ba locata* at ttta a.a«nAraa 

—é of MM Wll caavayof front MM>  croafcar.   Ttti« locali*« 

WMJ< alao allow UM taataHotta* of a al m t lar aoajtpttng  atatioti 

to thai MMttUig ti Muy« («mall  rrtialMr a*4 tairltrini) 

UM araaaot ay atom of MIRMìII praporation  ter 

ooolyoit it maooal ao4 lim« coftattmifti.   Laboratory arialyaia 

pfaiiEaWM *to aas* ao4 t »oc corata «a toa a va i loot»  latillttoa 

a*i atajff ara IMI aéaqoata.fcaoac tally,MM aalaaca ia \»rv oM 

aoi ia  o»o)oct to atreof vihr/ifiotia  by MM aammarin«  ..t  tita 

clooa by ora ta tiara M MM allot    TlMaa urctimatanraa eau 

in ajaMMam Mol otifatof acetaracy 

Until pttpir voiooa for ora graáaa amai raliaota 

otlgfrU NM food art ara attoiooo1. all calcolato« affi« too* ita 

MM iMlcary rocavarv «ill »a totally ma« magia a a 

41 



1 nimm fiiiTUfa* wr rum %m wmtekMv m 

in  ••iti«««  H   1   a ne   It i ih«  pr«««tit   pr.     irmi 

•I  K«my» «IMI rUtitafty «f»rattcm»  divi  MMM» »twitrti  fc      »-» 

i»f P»f   WcBwmnwÉatitf  te  MMIP   iittprovpnwMtt   »M   ««>tu* 

ti«« «Mr« pMtiëtv 

I« «ut «ptittfMt,   pro«*«» ««Mr «4 ptwtvftpftì»   «r» 

piriiwiwi imsirtoMi «»4 éapprvt) ci«*«« •*(•»«...<   t*%   «II«* 

twttt>r mtrc«*? P«««V«PV «>tti< >•*<-/     1H«r«(«r*.    n     r4«r 

t*> »M*« Mt   r«r«m*MMMUliufi«  m*»« »»«fw),   pWtoPllv   < ritt* 

ria •( Mck oí HMM »#•«••• ««mttvi pro*4»m»  «r*  « *•« 

••eh crii«ti« !»*%• ta««« tttaMìitoé  tr«*n  »•• tfit 

i«r«*« punta »i >«•   a» ma« ««rom«*! IYIMWI  «IUM» -n« • 

prapar matartal»   baimi«« «ne Mia «a»* »amant «<  r*t>rt»»#?«. 

tattv«  axar<»rv r»i a vary aftiti»«. ia»,   «M al trrivm t,a| 

paint» •• ••Wr wa»á»< iiftaati»«»,  awrtt «» t^mp» 

»,  »ti 

McMta* «f panar** 

Iti     *•*•* r«MNl «4 fa«* •*• 

fwwwwww» ^w^w/c   Vf  w^mfifT   aaaiywta  a* 

HHnf   pVvaa   •€ VJM   ••« 

v9fffW W   f»WfrfMMrY   »••••• 

»aaNM) PMN*   #%»   1 

et 



mt ammm *• 



I 



m 





à 



tit. 



III. I.    KONYA 

A. 

Til« cnllsction of basic avallatolo data on ta« 

technical sonnets of tno oaisting mining and smolting ftclU 

tios of Konya wat startad during UM first mi ••»on vint to 

Konya aros and wa« camnlatod aurini UM stay of th» tocona 

mistión to Projoct aro« and with UM partial filling of tho 

ou«sti«anair«s by tno count« ranrt oanorts.   Tito information 

includo* in such qu«ttionn*ir«s taaataor with atnor dau gg 

tno rod during UM stay of Ut« tootn in UM Konya metallurgo 

col sinnt ar« gávon bolo«. 

1. 

Tno motnilurnicai niant of Konya rocoivos mor- 

cury or«s iron» two éifforont orobodi««,  team* and Ladih 

In oach ono of UM orobodios sov+ral minos ar« woran«, sf 

mo of »nom by apaa get 

Tno oro from Mama district aas a nigaor morca 

ry grado tan* mat ana Iran* Ladt* district,  feat taking im« 

accanai tn*t Hi« mining concoooions ars not af UM pianai!» 

atf irtsVANK,  rayaHiao aro la as paid accavdnng ta ara nog 

in aack dtatrtct in aoawr ta gat sna moot g*wf| 

TM minos ara 

•Han, pvweaaaas 

af ma two districts,  ta nntpHgan storta* oovnral 



IM «Me tya* «f «r«    TlMrtf*rt IM* «>roc«tt*4 

•w IN *•#•* at «M alaat »rtmitM «MM ta*y «r« r«. 

el*im«4 f*r m«tall»*fl>c«l «attratta«. 

Ta« prägran far lt?l, takte«, IM* «ce««ut UM 

m«retry »r«éttctM* ••«•.Mi«!»*« «ir tftif yaar.   f«r«M«« 

UM at«c«««iag •* §•» «f MMM« •*« MM It* «* La«* «rt 

•»ria« KM y«ar,   «Mi UM fall«» lag «vtraga m«rcury •§•«•• 

. «a»»: t |%f% Mg 

-La«*: «Ht* Mg 

TIM «ntniwrt praaatit»« «M  Ufi at* ili 

«wl»«i»   «WV   ^Pv 

«f «M*t mi—rtH«nè— cfcaracMrtttic» 

•IOTM «M • «ètte««*« tlram««« pap» «*»*• iw*rr«ry 

wrtmwMuMÊm ««paar v«ry Itragaltrty «• «I—««it, «*4M> 

•f« «•• • ganga» «f lirai «ta«« «M» lini«!—i «I ij 

•««•«« ««HI cMaaaar appaar« MI 

•(MHimfc 

• I 

HI UM HI««MM 4«ta «are «M «aaéc a—lia«* é} 

•r« pal MfMaïf  Ta« 



MCRCUEY   EXTRACTION (TUSKEV) 
UAIA 
CAW 

C\réwì. I (UdU <f strict) 

D*^ nti «nllaH« 

««i  i*t«t«* 

Mk .,* <*>, %«* ,1«* n ir, <* ** * .«* **•»*, *•!•** »j ii »il * fer 
m* inri.* t* bfiwtorltt •<«««•«* *jnp. li «« li am« M «F «g wmlfH * * Ml« «r. 
ctfy %•»-'• »* D''«r IfcV** tfttf» *• r«*r^ OT»I««C. Q» ^t « *§ *l#l(j i8 1r> <rt «# w 
Sia« »nu« ,fxj i   «i|»i -ir,? #ttfìe*i «*« i«f» («ri i', »NI Hr# «0- Urti» **»!•« u 
La««, antri ct. 

Cff»#mf*#t 

I -- r'.i 

*^»»* &•» a* Tnj «* !«•*«* nirt pÉttiwei t-, («Hai. U.U. «i#Hr f*«,ii»tiMt •» r 'ttltMt 
. «KfH. n.V.d. (1*4) im«».c^.c*nr^w»u«iM 

». r   (1«7) 

Er. F.f. 

- »au M im) 

<mr< i-«aoj*i. 

- WÊÊÊ, MU»   »  (1t*! 

9fH#>t Jt«r .jM j**tHtwr ^r*e^» 

%*fy **<•» •» lili "'ntr.   %f. # %.' 

M.»       M #3VI«M 
• •' NOMIMI «»Ml t» 

•HtrM. ßft«r« 1« Di Mt fjf«< t| §4 Si 
«M*lwl %«rl<» ?l*llW. fi«H 

* *• wr PM •,f»m ** <'w** k* f su«« <r «•*"•». fitto» »•»<•« IU* 

(tfü) «•4 <* f* H* «rr.fv ts «i %«*#> Want 

a»»t**««< MN«- **••« 

ÜM^et »i>ti * —11 # %)f* | il—le l« »H t4l ffr»<• ta. fM Mr1t%»lrltt*l«l»« t«V$H 
*t ttfjrt«». ft» Itfjttt« if *WMit m ««•»#* »|«M *'   str«t««* r<m t«** m Swrt. T«MNK •* ir»' 
n <tt rltifH IDMHP M^#T t y »|li>m M •*!*<« mmx IM «Ht c»t«*«'c «#« lu *• m *«pr %nh^»t 

t« M<— U «Ma». l«K»HK*«t flttr i«t, •) «TUM ani lnÉ| t*rt *• «t«*#*s» * **• #tr c§w*w 
t«*c wiwuHm, IM» •>»•( *) I« . IMM *• mmmê N 1 QuMNrfw» ilwkUl -t>—MU *»u ^ 1^.1 ,, Cnt. «« 
«llw««. 

0'« •*    •»•«'•#•••' 

^ tff Rtiji *«fM»^ il 
»• «•* ffJK*tl«,   •« * 

,'M   H« IwUllMiMt «tt «4« «HI«) «M M« •tar^l fjpMH   «1 «><««*l(.  ?»* 
HtNi «MV ff« lu «f«»«ftt ri«i, ilw«h», «Nllw*v, •« ««, ^ilt, •»»- 

t'*. fjvtt. *W ••  tt M» «««Hi «M» M» HwH— H» .1   «T«M4 Mrf trtr M« f» «MI f>^  M-H «H H«**». 
r% •*#<*<• «t   ' >»« #«tr tt U ItMWNP.   I>« Itn^v tf >«il«i *t •». H MÉ#«W»I«M.  I» *« M» f»*. 
««»   -#•». e#«k. <*«l*, pi »IH« v iMfti« in tie m **•• ciNw^r U MtMritf trnt»«!!! UKriM« IM ti« 
a**«* #• <V«i ht #«pi«««l MfWilM •» mû« lw»lt| wMK «f mÊÊmm Hwám «Nr rf«i^» «j» 
'»H»-, t«« - <t«iil«t% gt cifiënr •!•»., fi>«c*«rf IMM mmm^'m ••• timmti«r ^MplMm i« H« 4|«*ri liws«Mi 
•«M f«k 

M# «i *• •<*.. H« gi v tliWi« t« «M» Hi • I» fli • f% MéM« «ìM »ft «• tir • (• IH •  *• Mf>M4 M»M «ft Mt «tMf«   •• «Havatl #:f> >i 
éM H« • Hf>  «ant #••«• » i*l.m 

i%.,<»,«f| >*m<»' u •#•!*•*•!. «uv'iwitNiwitif, «j# »I, fifMft«!»«* »««M. ^«<ni««Ét«. 
»* m »4 M Mi ^MT. ir^ #•*••/ « M» pi in MPI» »,#»«« M *••..   »»#<»»lf* »i w«.ll, ^mm, \\\ 

l» M 



e INVllTltUTlONI 
C»»#mtetJ    Anoly V«H»;lt ir* »Ir» t« mim 

ft« mmm m\n\* nf»^ (Í) 
- StM* (flttrlet: 0.J13 (19K)h Ut* (1971) 

. U4t* «itrtcftt 0,241 (1i70); 0.167 (1971) 

«#0' ><j|(.«)l    Stjtfitt 

•*'1«»1 «ilute •««Iftg « r vuW tMflI.IDD )ws ta« 
tetti ¥ VlO.riT *« t«r «*«, «H* % if^ryuwd gwWvc 
•cut) ff 1/NK, 

. Al» iNltQl« ««ptng « *ht tina ls'f   < or i 
INI ff C<r*«jt, M*» «* fell« *in«. * ? 

3#©#*jr«»r.a     Safety 

Il mt*ysiut «h'ty or ti» rfUtrlc;* fut bar 
•In« hd' t«ji car »« •>.• 

Wy ? r»lt<ltH|f rrmn* «f e farstlc cm ir Ualic-r 

a»«»'cai MTvtpc «* 1*« i 
DMIM ft» m( rami Ctll«a il« 

ili«.. 
)«IÌP«à 8«wraHy «t 

«• fffjì«« rtptH «%^1-itrt n«-i art B«ypifwH. 
f«fl*t»«i ha« baan fflHRd at ragt«« «f 

t*v«t.t«ft** ol Nr* M«N »ili t»4 emiri»« 
•• Taartfli (*»>Ht. t« á*ar«i« tt* H i*«« «f ««ri.,.«»* and #• «« ba* ferrati«), 1t b«« htks s 

«•4 f« n fi« strfttf Nvt tw «ar* ano tftj «fltHtuff« o-r tt« avttry «Mitt has bar f'xtd.   trwwtiqa- 33+ i «RS 
ffbmUteN rt«H«J iti 1871 «ri « (« #t« t«+«t 1*9* «1 um totas dr'tlad ;« «batt 1200 

[«Kittty at Caìic««|'«i. «ft ttvi «3 pit« K«« t»r a<**¿  in «<i* r*g », t#al l«natt or tt» m)\m-m i< 

•»»ttt  fttf* 

Ml pit* rhu* U« aj» «t*H«*»j <f «« r««1«r ha««« canstructl* af *N pli 

**€*••§••«•*«  «*   Stu*t«  PrHctl 

******* *W***IM 

fc*«f## 



TICHNICAL   TAitI 
D#§eri»t*n of  fi»tot«<«n  MtffWdt 

2H if all 9ft pfámé it t*an ff» «am pit mining, Hal 
prvduetltr at ontri pits Is cal M Vaü«i wtt**. As to ,( 
atwrrllng to *yp»  r ftrratltn ef th« atrtury dlM«ih, 

Um* ar- ''.hrliésiji, carini and PM» r»U«r «tteds. 

T»  ru» e' ettari ara Ém\é M 0,2 . fclf %  In M 
H» pa*. 

la ptéKtl MlÉTilUMi. Th« wttwo ti 
nlntng, tnt (Ménti«* ««ned c^;;ng»r. 

fta art It »W - p)#td tt ti 

MtfMAf 

1*1 

H.ÌB7 

litliiil tÉtittaj tt «i —»*nH» 

•twl ir««* 

Hl«t ti tvMMj « «t 



I 

MlbcL LlANkOUS 

^•r«!.''p • i icwri   ard rttorktfs) 

I' cpnsi>i', 91 diradar, taeVileal vica-dlrtetar, 5 nuning, 3 o*»ric?.l. 1 mtillum'cal. 1   «t jnU^I 
•':i,;ws1 1 jr'c ''î*. * t*chri»«'iin&, 36 c'vil arvtrits and 7^0 «iars (tint and utallurg'trl   " n+). 

Mochiner> 2 Erzvater? 
4 8uTlo»?«rr. 

2 t»f»n-Prr!i 
Î laWcmrd bar'rg in^eMna 

u riaprimi a 
6 Orni (EttCtrlçtl) 
2 Crtnet (Mydriulì«) 
5 E*lld Trucks (20 t«vcapacityl 

12 în#t (a>12 tcn-eeiacity) 

Tha wattr HMM in tre plaM i s brwfht irai a Mttr sonna called BtyMnari akftjt 3 K* ftw ire :Unt 

The *;i*i are st«p»ll«u by â (ear h y Mttr sturee. 

Power    cup|; > 

Pear 'î suppltiri by tr« Slat« ettetrWty net«*. In n* e*nt tint this 
amrattni aft is alaeya ready ta ecertt*. 

Is eut off. a W KM 

'tlfctf  ~ »» «î   ( Pati, o*i, eeeiu«*«*«. *O-!îî 

• EapW*s avewptttnt Q,eW k^t ef art (1S70); 0,9% «Vt tf «t (1971) 

. Ûr*w«d air m**f*\m M.S a*3/* e* V* (1970); 86,6 W/t »f an (1*71). 

QMy Maifi^* Qctt ni« feat ber visitai 

ei«»«* 
*    |»H» 

unire 
Cef.»   * 

T§€tH#ÌWIA 





TEAM COMPOSITION 

Thii report nas been realised by a recniberia't team 

oí expert», integrated by the following member« (listed in alphe 
beticel order): 

Losano,   Fernando 

Mallol,  Alberto 

Nunet,   Adolfo 

Nunei Jevier 

Dr.   Mining Engineer 

Dr.   Mining and Metallurgical 

Engineer 

Dr.   Mining Engineer 

BS    Metallurgy 

mM 



e. 

C. I 

Tito KWM mercury ptoat l« Iwtoi Mi «to»««* 

«Mrtcto «f UHM «Mi LmMfc,   Mi il« *•- 

mtoUto. «HMt «r«   It Um.   «ai 1,1 Km    r«§ 

ptctivtly. 

CI 

I Mi • 

tt Iti   l 

§rttf (I) «Mli IM mm ipitMtoj 

lnétt (I) Mlw« MM tr» to MM 

• fi r§« ¿tv cmtor (4) wttfc tito 

H l/H 

•4M IM 

• tutto f (*) tt ctoMMtoá al «IM 

tétta (ti- IM mm) art cr«f 

tv) gktoftf •*« alaat «* t« 

(T) ami ft*) tot» Mto «it to M Mf 

m* (f") «ME ê aapftcMy to* IMS I «} cwmiii «M 

»tv» MM l«M I to 

ft 



fé taraaga t faaéar (9) aaa a caavayar aalt (%• io • io t 

*• (II).    Taa canvayar aa*  (?) i«  aaatppa« wim •» 

le  tcala  (IO),   »ut «I aaarattaa,   M« M lulomiiu 

••»»pilaf ««vie«  (JT)    fi.« arawtaf ni. I). 

tfCliflf   f1- 

érawtitg !»   |) 

Ta» pia« ««KM 14 atwrt • aay m 4 »Mit» 

fa* amaaat m ara rMit^ ta caca fetta par aattt n  M.J§ 

••»•.   Ta« hila MtfMc«   «ma« r «tara la ktHwm ¿?0-lttt 

C,    me •!-•   1«   rMMMl   UP  t«   f§t.|lttt  C 

Ta« «lin m*>   • •«• favolati«« m *§  «eotuU 

• Maivgfc IM« tpaaé n*v W caaafad «y aaw«d raa^ar and 

•f» «taya ti MM It« ter aaaat M mi«.   Taa harnt ara er 

calcia«»    cantami,   «ti   tv«rag« §, 004% Iff 

Ta« hila »a Uata« «Ma * aaraar wttùh atanu 

aa» RMi-ail if t«mar*s»*4 air.   Ta« laaaajtgaaii ara 

a* a »•*) Nm    minata capacity faa,   tacata« tata 

•Aar tha        ¡on««,   «a« ëlava ta ta»     ni m 

Ta« toaaaaaatiaa papa« ara wkmé aita ta» 

Iran, tu« taaaaaalag pani «vary tara «aya at 

taa  II-It aaara  alun    n»a »aaa la claa»«« ta» »#«t maj 

•m •• aaara    Ta» »hipp« ara taaaa ta ta« Koala* 

laaaaata af  la» ta lit «•   at avar*   tHar«* 

af Olaf wtatataa    Taa »aad atappa ara timptii audi itvaa 

•a«* ta taa alla agata. 



Tko conoonting pono' ia c loa nod irom muai »nn 

tkooo mwáo, aftor tompting, or« »Ite fa« to tht k.h. Hg 

wcvor,  tn* amount a oro unknown 

From timo to timo »h« conoonaing penéa arc elea 

noe «M too rocovoroé »tuppa aro toé bock to ih« kiln 

Tilo avarag« m«rmry production tf «bout  "  üaaka 

por oay one tko «ffiooniv oí tfc« mor««try r«rov«r\   >• be- 

low MV   Morcury production in  lfêt,   19?0 on*  l«»7l  wat 

47,4M; if, 44? «net  111,514 ton« roopoctivoly 

Tko piont noo two roootàng rotor y kiln«, wkooo op§ 

ratto« «torto* on Marca 196t «né Oocomoor 1*70 r#«poctivf 

ly    Book kiln« novo A« «om« oporoting ckaroctoriatua 

Tk« projoct oui «nginoorteg of tko pi*nt «ai per 

formo« «y Dol Monago Co ,   Itolion onginooring *nd tono* 

inietto« firm 

oark 

Tko to* lowing écai riptio« ot oojoipmont oppi tot to 

of tno kilno,   «•!••• otkorwt«» auto«! 

Tno cyclono« «rt oí ti rocco typo 

Twoir éiomotor io twt mm    *«tf tfcor« oro 4 cy< 

g) VPW«     «JRPww»WWpoW^p     • • 
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Ta*  auovt   analyaia  tt «nomaloaa,   «•  normal. 

laraematt itgura* ar* gi  en ai ( U¿ «ai tmtilvt    A»  no 

p*rc«M«g*   el   CQ¿   i«   nivrrt,    tt   i«   *atÍRt«t*H   »';,.'   no 

attor  carbonica *rr pr* a*at and that tat   ran, «taén* 

«aáé*a «r* >• |Mtt mí the «lamia« »thcat*t 

Mvtala «MUÍ*  te   nercary  «a*  tran aavr   baen AJ 

aa  tornuag   sulphidea.   In  the  «aalvaia,   iht  p» r 

•Í 1,   tlMltlé  fe*   giv««     Nev*rta«lr*a.    ,«   Ai« 

it «mall,   Hi« error lat raaai »a! av  taw «••um»* 

tta» Maat alt metala are  t« UM (arm at a*ipai<i*a la *k 

caputola 

Ta»rafar«,   «apa*« »ritaa, la Hal aaav« m 

« mia* ra tagt« «I aaatiai*  it 

aaa) « m*** 
•ir* 4   ÜVÍ% 

• •a 9   ttf* 
• ta • Mb 

•Pa a saw 

aaaawaaa «* ? % 

• -* i It* 

Ta» aaava ataawai atta*ralaa>«al aaalv*ta aaa 

«amiltaiaá •» aar aamiaiiaai at Mat ptaM,  aa 
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UM éktf*—* up!Ht m UM pttMl «Hull «ft 
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•  pH<Mllv 

ttWtM*  ttftff,   UM toXftHffy   «M« Ml ««f||  M   l«|l tfy 
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T h*         liti lion  m   ,i, « i    ,t\   .   I itjlr  4*t    o *hr 

tt v    tunl    iiufitp   «>t   the   miii'.j    <i»d   »Malting   i«iilit <-*   ut 

M»íi»év,   **a   •(.  «-t#ti éurmj im    ftrat   truMion  un» t.> 

H   liMv af»*     !)f>wr  <r.   finriiuftfuitr**  ut Annaget \   *t**i   H 

*••<'«*   ft«t  tor#»n  ret»4i»é  v#t b\   4,*Uk6y   c-nprrta.   7   ? ^r* 

lit«     toll«« it g    nv "in  » of»   miiitttf«  eftlv   Ihr  «teta  'h,' >«r 

te   -t,  |U|9   bvvn Mkjiv   t©   i«|lr t  dur**     t*   «la     al |»r> «,t    , re 

«r».'   «rt swrti^l v     ruoma«r«< 

fn»   •>!** I  u»   MaiikôA    r»c«t\*-> or*t  tfur       nt«   or«*. 

M'**V.   wt»#r*  to*»r   mm*r.<ltr*<i  t*«*«   amiti     rh?i.   peu  ,, r« 
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• rr   pgriorntva       tnttorf r-wwl     MiMr^i nliun  tt land ,ma>r.»   Ih 

'"Uttt) tft  mtt.a.hata     «Itlkmgt. rnfitfcturnt  ««Mi   tn    m«inl\ 

l<>   «)t«tf  m   vUv»   At   Mia)   iMln t    t«*t*a   ui aa<ngt   iN   nuca *- 

***tt* (lattila »«*»•      Ma>r«wrt  >    n«r«i   it normali*       i.i,4kw.r, 

• t^i Ita*»» .»»  m#tartMt*g«r    •  «aao« ..«tad muir ral»,   per  t< 
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C    Metallurgical Plant 

Cl.   Location 

The Halikoy mercury  plant  ii  located upon the 

o rebody of iti name.   This location is  the  origin of some 

problems  by building! subsidence  due  to  settlement of mi- 

ning operations. 

C. 2    Plant Description 

Flow  sheet or ore  preparation 

The present flow-sheet of ore preparation instai 

lations up to the ore storage bin is shown in drawing III-5, 

enclosed. 

Incoming ore loaded  trucks  dump on a   125 tons 

bin.    (max.   capacity  150 tons)   (1). 

Under   the  bin a feeder   (2)  takes  the ore to a  - 

jaw  crusher  (3) with the  following operating  characteristics: 

- Capacity 30  t/h 

- Feed  sise: Up  to  350 mm 

- Product size:      Below   50 mm 

Flow  sheet of kiln feeling system 

A conveyor belt (4) of 41  m length,   600 mm width 

and   148  slope takes  the crushed ore to a   100 tons bin (5) co 

vered by a fixed grid. 

From the bottom of the bin a feeder  sends the 

ore to the conveyor belt (6) discharging at the kilns'  feeding 

hoppers  (8).   An automatic sampling device  (7) is located at 

the discharge of the conveyor belt. 
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Flow sheet of ort roasting,   condensing and mercury reco- 

very system 

(Sec drawing III-5) 

Operating Data 

The plant works 24 hours a day in 4 shifts.   The 

amount of ore roasted in each kiln per  shift is  16 to  18 tons 

The kiln entrance temperature is between  270-300? C and the 

ore is roasted up to 950-1,1109 C.   The kilns  are driven by 

a 7.4 KV electric motors and speed reducer.   Rotating speed 

of the kilns  is  constant.   The calcines,    contain    only traces 

of mercury. 

The kilns are heated with a burner which atomi 

ses fueloil by compressed air.   Fuel oil is  fed to the bur- 

ners by gravity.   The exhaust gase s are  sucked by a  300 Nm / 

minute capacity fan,   located at the end of the  system,   bet- 

ween the scrubbers and the stack duct.   The  condensing pi- 

pes are washed with clean water every day at the 6-12 shift. 

The pond is  cleaned every day and the stupps taken to the 

hoeing machine.   The used stupps were treated up to April 

1972 in a fuel oil fired retort,   together with the muds of 

lesser mercury content of the  settling tanks.   This procedu 

re has been given up in April  1972,   taking into account the 

great fuel consumption in the retort.   Present flow sheet 

without retort use is  shown at drawing III-5. 

Tons of mercury production from  1969.   1970 and 

1971 were 91,078;   100,050 and 100,240  respectively.   Effi- 

ciency recovery is below 85%. 
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Equipment data 

The   plant   has  twn   roasting   rotary   k:lr.<      whose 

operation   started   m    1   °» 61   and   1 . 9b-<   respectively        .oth 

kilns   have  the   same   operaunu   cha r.irtc ri stu s 

The   following description   ot   equipment     :>plu« 

to   each  one  ot   the   kilns,   unless   otherwise   stated 

Rotary  kiln  characteristics 

Length ¿5, 60   rr, 

Diameter : 1 , 50   m 

Slope 5% 

Cyclones   type  and   efficient 

Same   a .s   in  Konya 

Condensing system   dimensions     and   nlatenals   used    n  its 

construction, 

The   condensing  system   is   in   3   rows   ot   pipes. 

with   its  diameter   40   cm.   The  total   length is  430  m  per 

kiln.    The  construction  material  it    cast  iron 

Exhaust fan characteristics 

- Speed  ot  gas   flow : Not   known 

- Capacity: 300   m ^   minute 

- Depression: 

Scrubbers 

Kiln   I,   has  a  scrubber   on  reinforced   concrete 

sprayed with water.   Dimensions of  the  scrubber  are 

"  x   3 x  5, 20 m. 

Kiln  II,   hat two scrubbers  in  series  of wooden 

construction and  cilindrical  shape.   Diminuions  are  2,4 m 
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(0) x 6  m. 

Stack line  and »tack 

Stack  line:   0, 8 x   1,50   x   120   m,   made   of   concrete 

Stack: 0,8 m  (0)   x   12  m    made  oí  steel  sheet 

Characteristics of hoeing machine  (one  for  both kilns! 

Same  as   in   Konya. 

Operating  parameters 

a) Operating efficiency  of  rotary kilns   r 

Annual working hours 
24 x 365 

Average   for both units:     ' ,¿ft  r  0,87 
8. 760 

b) Capacity efficiency  =  Actual  capacity  (tons) 
Theoretical  capacity (tons) 

75 
Average  for both units   = rr- = 0,75 

c) Metallurgical efficiency  =  "i (obtained] 
Hg (content) 

1.970 -   (both units)   =   82,10% 

1.971 -   (both units)    =   82,90% 

1.972 -   (both units)    =   86,90% 

Other operating data 

Kiln exit  temperature   (estimated): 

Kiln entrance temperature: 

Fan entrance temperature: 

Kiln exit  vacuum: 

Kiln entrance vacuum: 

Cyclone depression. 

Condensing  system depressions: 

9509-1. 100?  C 

285PC  -  3159C 

32  -   459C 

Not available 

Not available 

6 cm.   w. g. 

6 to    8 cm.   w. g. 
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Hg  content  in   cyclone  dust  (estimated): 0.07" 

Amount  of dust   (estimated): 0.6   -    1 . 0 ton dav 

Gas  flow  (Km  /hr)  in relation to  weight 

of treated  ore: Unknown 

Specific  Consumptions 

Average  fuel-oil  consumption per  ton of treated  ore: 

In kilns    -  35 kg/ton 

In  retort  -  500 kg/ton 

Power  consumption per ton of treated ore: 

30 kwh/ton 

C. 3. Present operating  conditions 

C. 3. 1   Characteristics  of treated ore 

C.3.1.1.   Mineralogical  components 

The only available data on the ore  are  given be 

low and  correspond to a chemical analysis   (dry basis) 

made at Ankara on  30 December   1966. 

Hg 0.26 Na20 1.32 

S 2.85 K20 2.02 

Si02 59.56 CaO 0.43 

Fe203 6.95 MgO 0.26 

A1203 

Ti02 

18.05 Fire losses 8. 54 

Na20 1.32 

On the  lame  sample,   X-Ray    difraction analysis 

were performed,   and quartz,   sericite,   crisolite,   kaolini 

te and limonite have been found.   Also,  pyrite,   magnetite, 
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cinnabar and antimonite were prêtant. 

Th« gangua is of argiloue nature,  and its abrasi 

ve nature may be estimated as mild. 

C.3.1.2.  Granulometry 

The run of mine ore is received at the plant in 

•ices up to 350 mm. 

The amount of fines in the or« is very substan- 

tial, the 55.75 per cent of the calcined ore being finer 

than  5 mm. 

Sises of feed ore to the kilns was usually set at 

50 mm. 

C.3.1. J.  Humidity 

Surface wetness amounts to a  minimum of 6% and 

a maximum of 12%. 

No special difficulties in plant operations have - 

been reported due to this fact. 

C.3.2.   Procees Control 

C.3.2.1.   Treated ore and calcines 

The data concerning the monthe of March and - 

April are given in Tables HT-6 and III-7,  which show 

data on treated ore tonnage,   mercury grade of the ore 

and mercury content of the calcines. 

Collected samples are tent to the laboratory at 

the end of every shift.   Only one analysis is performed 

at the end of the  shift and the mean of the four shifts 

is given. 
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Stack   Gases 

No   control   is   periormec;   regularly on   the   stack   ¿A 

ses     Reported   valuer  oí   10-20   mu   ¡lg   ni    are   no*   sien-.u 

cant,    as   thev  do  not   correspond   to   the   true   losses   throuuh 

the   stack,    taking   into  account  the   difficulties   to    . .-hie\f 

proper  gas   sampling 

C   3   ¿    •>     Cyclone   Dust 

Total   amount  of cyclone   dust   is  not known,   and 

its  measurement   is  very  difficult,    as  dust  is   sprayed  with 

water  and  sent   to waste.    Estimations  of the  amount  oi   .v 

clone  dust  by  plant  personnel  are   in  the  range  of   500   1000 

kg.   per  day. 

C. 3   2  4     Stupps 

No  information is  available   on   stupps  fed  back   to 

the kiln nor  mercury grade,   taking into account  that   - 

stupps have  been up to now treated in the retort 

<    3. 2. 5.   Waste  Waters 

Flow  measurements  and  mercury  content   of waste 

waters had never  been performed  up to now    Neverthe- 

less mercury losses by this  concept may be  important, 

as discussed  in Section IV of this   Report. 

C. 3. 2. 6.  Kiln Gases 

CO? and O? analysis of kiln exit gases had never 

been performed up to now. Therefore excess air in corn 

bustion,   duct velocities of the  gases,   etc.,   are unknown 
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Fuel and air  inputs  were left at judgment of the 

kiln operator. 

c-3.2.7.   Temperature« and Pressures 

Information about temperatures and pressure!  for 

the month of January is included in Table 111-8.   Apparent 

ly little  or no importance was paid to these control figu- 

res. 

C.3.2.8.   Laboratory Analysis 

The Halikoy laboratory is inadequately equipped 

and staffed for proper control purposes.   Colorimetrie 

method is currently used for mercury assaying of sam- 

ples. 
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A.    Ore  Feeding  Circuit 

1. Mine-run  ore  bin  with  fixed   screen  (350 mm 
2. Ore   feeder 
3. Mine-run  ore   conveyor   belt 
4. Primary jaw-crusher  '35  t   h' 
5. Vibrating  irreen 
6. Secondary   jaw-crusher   í i5  t   h) 
7.7'.    Conveyor   belts 
7".    1000  t.   ore   bin 
8. Ore   feeder 
9. Crushed  ore   conveyor  belt 

10. Automatic   belt   scale 
11. 50  t.    crushed  ore   bin 
12. Kiln's  vibrating   feeder 

H.     Calcining  Circuit 

13. Rotary   kiln.    (175   t, day   rated   capacity) 
14. Calcines'   bin 
15. Vibrating   feeder 
lb.    Calcines'   wagon   to   refuse   dump 

C.     Fuel Ci rcuit 

D 

27.    Fuel   oil   burner.    Preheated  air 
26.    Pri. .ary   preheated   lombusiior.   air 

Gas Ci rcuit 

Kiln's   exit   gases   duct.    Í0  720   mm) 
<  velones   (2  units   in  series! 

17 
18 
19 
20 

Fan   (Q,    300  Nm3   : ¡ i i n :   H,    280   mm  w. g. ) 
Condenser     (4   series   in   parallel.    0  403   m:: 
2'»7   m.   length) 

21. Water   s< rubier 
22. Cas   chamber 
23. Stack  duct 
24. Sta.k 

Menury   Circuit 

28. Dut t   ¡com   pond  to   Fxeli   hoeing   machine 
29. Fxeli   hoeing  machine 
30. Mercurv   filling   pump 
31. Mercurv   container   ana   flasks   filling  (by  volu: 

Dust,   Stupps  and  Refuse Waters   Circuits 

25.    Cyclones'   dust   screw  conveyor   to  calcines     i> 
32. Refuse  waters   from   stupps   pond,    scrubler.   a 

:a s   i hambers  to   settling   tanks 
33. Settlinu  tanks 
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K   L   \ 

•it 

in with   lixed  screen  (350  mm) 

onveyor   belt 
rusher   [35   i • h) 

"•n 

rusher   ( Ì5   t   h) 

k'its 

34. Refuae  water« to waate  or to condecaera    «aiiuisg 
35. Stupps  from   settling  Unk»  to kiln'»  leader    n.ifl- 

nual  handling) 
36. Hoed   stupps  to kiln'•   feeder   ;manr.u*l  haadi.r.g 

Ore Sampling 

37. Automatic   sampler   (to  laooratorv 

miveyor   belt 
s calf 

ore  bin 
feeder 

S t   da y   rated   capacity) 

to   refuse   dump 

Preheated   a i r 
a ted   i on i bust ion   ai r 

8 duct.    (0  7 20  mm) 
i;ts   in   series) 

n^  'inn:   H,    280  mm   w. g. ) 
series   in   parallel.    0  403  mi; and 

to  F.xeli  hoeing machine 
1.1 chi ne 

pump 
ner  and   flasks   tilling   (by   Volume) 

• \e.tU8(' W a te r s _ Circuits 

screw   conveyor  to  calcines'   bit, 
rom   stupps   pond,    sc rubier,   and 

;o  settling   tanks 

Konyo Flow-shttt 

DRAWING III-1 
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TABLE III -2 

Selected  control parameters  from Konya  Plant 

(March   1972) 

Date 
%  Hg, 

ore 
%  H20, 

ore 
Wet  ore, 

tons 
%   Hg, 

Calcines 
Cale mes, 

tons 
% Hg, t-yilo 
ne  dust 

1 0.217 4. 35 123,328 
1 

0  004 117, 300 0  068 

2 0.212 2. 99 140 219 0. 003 135 7 00 0   084 

3 0. 244 3. 8 153 442 0. 002 147 200 0   076 

4 0. 244 4. 1 141 898 0. 003 135 700 0   120 

5 0.237 4. 2 127 590 0. 004 121 900 0. 086 

b 0.212 2. 72 129 164 0. 003 125 350 0   030 
7 0. 191 4 145 265 0. 004 139 1«.0 0   052 

8 0. 205 3.6 137 509 0. 004 132 250 0   080 

9 0. 187 3. 5 148 240 0. 004 142 600 0   042 
10 0.245 3. 47 120 661 0. 004 1 16 150 0   046 
1 1 0. 183 3. 75 113 744 0. 002 109 ¿50 0   080 
12 0. 199 3. 52 132 595 0. 004 127 650 0   ObO 
13 0. 238 5. 35 110 870 0. 005 104 b50 0   090 
14 0, 273 4. 37 125 458 0. 006 1 19 bOO 0   042 

!      15 0. 217 4. 18 139 566 0. 001 133 400 0   138 
16 0. 243 4. 47 126 754 0. 00b 120 7 50 0   OHt 
17 0. 276 3. 65 153 258 0. 005 147 200 0   120 
18 0. 232 4. 00 163 350 0. 005 156 400 0   116 

19 0. 281 2. 65 163 539 0. 003 158 7 00 0   IbO 
20 0. 368 2. 61 163 631 0. 004 158 7 00 0   084 
21 0. 366 2. 7 149 538 0. 010 144 900 0  848 
22 0. 399 2.4 152 ,683 0. 005 148 350 0.  156 
23 0. 320 3. 00 146 355 0. 006 141 450 1   b86 
24 0. 27 1 2.43 157 239 0  008 152 950 0   160 
25 0.233 2.8 162 516 0. 005 157 550 0. 524 
26 0. 255 3.27 147 768 0. 005 142 b00 0  074 
27 0. 365 4.47 130 ,571 0. 005 124 200 0   120 
28 0. 282 3. 00 146 292 0. 005 141 450 0   104 
29 0. 151 2. 5 151 ,231 0. 002 147 200 0  044 
30 0.250 2.72 152 ,930 0. 006 148 350 0   166 
31 0. 315 2. 43 121 ,060 0. 004 117 7 00 0  404 

Total 
t 

(1) 0.256 (I)   3. 20 4, 183, 328 (1) 0. 004 4, 038, 100 (1)  0   193 

- Source   Own  elaboration,   baaed on  daily 
- Unita:   Percentages and  metric  tons 
- Note:  (1)  Monthly average 

:ontrol  forms 
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Irai MrtmtUri from Konva Plant 

(April  1972) 

Dot« %  H|, %  H|0 W«t or«. %   Hi# Calcino«, % H|, cyclo. 
or« or« tout calci*«« ton« ne  duit 

1 0. 311 2.16 US,404 0 005 119.000 0. 164 
o m 2 3 ISO, Iti 0 004 146,300 0. 066 
0 171 1. 1 114, J75 0 002 119,S00 0. 050 
0 10« 4 37 111.905 0 006 117,600 0. 172 
0 151 1 11 14Ì.Ì91 0.004 144,100 0. 076 
0 146 2 70 147,177 0 006 143,000 0. 096 
0. 111 1.11 150 641 0. 001 147,400 0. 002 
0. 114 1.9 111,710 0 002 130,900 0. 154 
0 255 2. 11 149,042 0 006 146,300 0. 190 
0 144 2 4 145,709 0 003 141,900 0. 140 
0.117 1 00 117,553 0 004 131,100 0. 150 
0. 171 1.1 121,939 0 003 118,659 0. 478 
0. 264 2 1 115,010 0 003 131,300 0. 114 
0 265 1.1 115, 115 0 005 132,300 0.458 
0.170 2 M 110,797 0 000 124,950 0. 178 
0 273 1.67 140,314 0 000 137,550 0.206 
0 369 2 17 114,057 0 009 131,250 0. 116 
0. Ill 2 30 - 0 003 0.256 
0.166 

i» i      N      • *                    i i 

Sourc«: Own «laboratioA.   k»««4 on o*ily  control form« 
Unit«:  P«rc«nU|«« «né m«tric ton« 
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TABLE III.4 

Daily averages temperatures and pressures at Konva metallurgical  plant 

(March i 1972) 

Date 
Temperature • (SC) Pressurée (+) or Depressions (-) 

Ti T2 T3 Pi (-) P2 (-) P3 (-) P4 (*) 

1 248 262 25 0.4 0.8 n. a. 3. 65 
2 251 266 21 0.4 0.8 3. 57 
3 246 273 23 0.4 0.8 4. 10 
4 255 273 23 0.4 0.8 3. 15 
5 267 280 26 0.4 0.8 3. 32 
6 285 294 20 0.4 0.8 3. 05 
7 282 292 13 0.4 0.8 3.72 
8 268 285 24 0.4 0.8 3. 35 
9 270 282 28 0.4 0.8 3. 95 
10 271 291 26 0.4 0.8 3. 57 
11 271 279 26 0.4 0.8 3. 70 
12 267 283 17 0.4 0.8 3. 22 
13 269 275 12 0.4 0.8 4. 38 
14 284 298 9 0.4 0.8 4. 33 
15 269 285 17 0.4 0.8 3. 65 
16 279 294 28 0.4 0.8 3. 80 
17 264 282 22 0.4 0.8 3.85 
IS 266 283 20 0.4 0.8 2. 40 
19 270 281 18 0.4 0 8 2. 67 
20 277 280 19 0. 4 0.8 3 
21 265 284 19 0.4 0.8 3 
22 268 276 21 0.4 0.8 3. 2 
23 269 27 5 22 0.4 0.8 3. 98 
24 254 267 20 0.4 0 8 2. 90 
25 249 260 7 0. 4 0.8 3 32 
26 262 271 21 0. 4 0.8 3. 61 
27 261 264 24 0.4 0.8 2. 75 
28 256 266 23 0. 4 0.8 2. 63 
29 243 253 25 0.4 0.8 3. 36 
30 236 253 27 0.4 0.8 3. 30 
31 250 274 24 0. 4 0.8 3. 70 

- Source:  Own elaboration bated on ehift control forma. 
- Unite:  Degrees Centigrades and cm. w. g. 
- Notée: 
Ti,   GAS temperatures at kiln's feed end 
T¿,   GAS temperatures at fan's inlet 
T3,   Gas temperatures at cold end of condensera 
P],   Depressions at kiln's burner end 
Pl>   Depressions at kiln's feed end 
P3,   Depressions at cyclones' inlet 
P4,   Pressures at hot end of condensers 

103 



TABLE III-6 

Selected  control parameters  from HalikÔy Plant 

(March  1972) 

Date % Hg,   ore % H2O ore Feed-ore % Hg in ca_l Calcines, 
dry)  tona cines ton g 

1 0.250 10 102 93 
2 0. 190 9 120 110 
3 0.250 9 100 91 
4 0.320 9 129 117 
5 0.300 9 131 119 
6 0.380 10. 5 105 95 
7 0. 370 10 122 111 
8 0.350 9 126 115 
9 0.340 9 135 123 

10 0.380 9 126 115 
11 0.480 8.5 121 110 
12 0.380 10 121 110 
13 0.280 9 103 H 93 
14 0.200 9 143 1 130 
IS 0.420 8.5 130 » 118 
16 0.250 9 144 « 131 
17 0.250 9.5 144 ft 131 
18 0.290 9.5 144 • 131 
19 0.320 10 127 116 
20 0.290 8. 5 121 110 
21 0. 190 8*. 5 130 118 
22 0.270 9 120 109 
23 0.250 95 130 118 
24 0.280 9 129 117 
25 0.210 10 144 131 
26 0.200 8 114 104 
27 0.240 8 122 111 
28 0. 190 9 144 131 
29 0.280 9 144 131 
30 0.300 10 101 92 
31 0.300 10 144 131 

Total 0.345(1) 9.19(1) 3.922 3,569 

- Source: Own elaboration,   baaed on daily control formi 
- Uniti: Percentage! and metric tons 
- Note: (1) Monthly average 
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lA/í^ 

•^ •    Ore  Feeding  Gir cuit 

1. Mine-run   ore  bin   (ISO   t) 
2. Ore   feeder 
3. Jaw   crusht-r   (30   t/'h) 
4. Crushed ore   lonveyor   belt 
4'. Stand-by  jaw   crusher 
5. 100  t  Ore   bin with  fixed   screen   ' 
b. Conveyor   belt  to  kiln's   feeder 
8. Kiln's   impact  feeder 

B.     Calcining   Circuit 

9. Rotary kiln   (100  t/day   rated  capa 
10. Calcines'   bin 
11. Calcines'   wagon to   refuse   dump 

Fuel Circuit C. 

D. 

29.    Fuel   oil  burner  (gravity   fed).    Am 

Gas Circuit 

12. Kiln's   exit   gases   duct   (0   400  mm 
13. Cyclones   (4   per  kiln) 
14. Condenser   (3   series   in   parallel.    ; 

and   140  m.     length) 
15. Water   scrubber 
16. Fan (Q,   300   mf/min;  N»    30 KW) 
17. Stack  duct 
18. Stack 

E.     Mercury   Circuit 

19. Condenser's   water   seal   containers 
20. Stupps   from   scrubber 
21. Exeli   hoeing   machine 
22. Flasks  filling 

Ml® 
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KEY 

i uit 

o   bin   (150 t) 

(40 t/h) 
•   i onveyor belt 
'.   crusher 
in with fixed   aereen  (50 mm) 
It  to  kiln's  feeder 
t feeder 

t_ 

(100  t/day  rated  capacity) 
:   U 

>>on to  refuse   dump 

nier  (gravity  fed).   Ambient air 

^ases   duct (0   400 mm) 
per  kiln) 

•S  series in parallel.    0 400  mm. 
length) 

)ber 
I )  rrA'min; N,    30 KW) 

water  seal containers 
scrubber 
machine 

•S 

F. Dust,   Stupps and Refuse W&ter  Circuiti 

23. Cyclone dust  chamber (washed with water) 
24. Overflow water from  condenser  washing 
25. Settling tanks 
26. Stupps from  settling  tankt to kiln's feeder (msuuiual 

handling) 
27. Hoed  stupps  to kiln's feeder (mannual handling) 
28. Kiln's overflow (to waste) 

G. Ore Sampling 

7.     Automatic sampler   (to laboratory) 

HoliMry   Row-thtft 

DRAWING III-5 
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Oat« 

1 

2 
3 
4 

5 
6 
7 

8 

9 
10 
11 
12 

13 
14 
15 
16 
17 

18 

19 
20 
21 
22 
23 
24 
25 

26 
27 

28 

29 
30 

Total 

TABLE III- 7 

Selected  control parameter»   from Halikoy   Plant 

(April  1972) 

% Hg,   ore 

0. 200 
0. 210 
0. 240 
0   360 
0. 220 
0. 420 
0. 570 
0. 520 
0.480 
0. 330 

580 
450 
400 
340 
380 
330 

0. 140 
0. 160 
0. 240 
0. 310 
0.260 
0.240 
0. 260 
0.430 
0   350 
0.430 
0. 590 
0. 700 
0.440 
0.49O 

0. 
0. 
0. 
0. 
0. 
0. 

0.283(1) 

% H2O ore 

9 
8.5 
9 
9 
9 

10 
9 

10 
9 
9 
9. 

10 
9 

10 
9 
9. 
9 
9 

10 
10. 
10 
9 
9 
9. 

10 
9. 
8. 
8. 
8 
8 

9.2(1) 

Feed-ore 
(dry) tona 

122 
126 
125 
126 

99 
62 
64 
58 
69 
66 
62 
67 
66 
60 
66 
88 

142 
135 
119 
129 
131 
112 
130 
130 
134 
129 
121 
113 
126 
144 

3. 120 

% Hg  in 
calcines 

H 

o 

Calcine 8, 
tons 

- Source. Own  elaboration,   bai ed  on daily control formt 
- Unit«:  Percentages  and metric ton« 
- Note:   (1) Monthly average 

1 11 
115 
1 14 
1 15 

90 
56 
58 
53 
63 
60 
56 
61 
61 
55 
61 
80 

130 
123 
109 
118 
120 
102 
11 
11 
12. 
118 
110 
103 
115 
131 

2,839 
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TABLE  III- 8 

Daily average«   temperature»   and pressures 

at Halikôy metallurgical Plant 
(January  1972) 

1 

Date Temperature! 2< C Depressions  (-) 

Tl T2 T3 Pi  (-) P2  (-) 

304 286 34 60 80 
310 282 35 60 80 
323 287 31 60 80 
310 280 33 60 80 
304 281 33 60 80 
297 282 33 60 80 
301 279 34 60 80 

8 298 266 35 60 80 
9 300 284 35 60 80 

10 309 281 37 60 80 
11 306 281 36 60 80 
12 304 279 37 60 80 

13 304 278 32 60 80 
14 306 283 27 60 80 

15 304 276 31 60 80 

16 308 281 34 60 80 
17 305 280 32 60 80 
18 304 280 36 60 80 

19 309 280 37 60 80 
20 303 279 36 60 80 
21 303 277 36 60 80 
22 304 276 37 60 80 
23 305 278 36 60 80 
24 304 277 35 60 80 
25 303 276 37 60 80 
26 303 271 36 60 80 
27 305 274 36 60 80 
28 304 274 37 60 80 
29 304 277 34 60 80 
30 307 273 38 60 80 
31 305 282 37 60 80 

Gai temperatures 
Gas temperatures 
Gas temperatures 
Depression  at hot 

Tl. 
T2. 
T3. 
Pi. 
P2»   Depression  at cold end oí  condenser 

-  Source: Own elaboration based on shift control forms 

at kiln's feed end 
at hot end of condenser 
at cold  end of condenser 
end of  condenser 

Units: Dsgrses Centigrades  and mm. w. g. 
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IV. 1       INTRODUCTION 

This part of the report include! an analysis  of   the 

situation of the plants of Konya  and Haiiköy,   such as  it presented 

itself at the  moment of the  stay of the   second consulting  mission 

at the Project area. 

To analyze existing  smelting operations and assess 

present efficiency in mercury recovery  and provide  specific 

recommendations on  their  possible improvements,   tests were 

performed at  both plants  with the  following general programme: 

-  Processing of 1.000 tons aprox.   of ore,   controlling all   the 

variables of the operation,   i.e. : 

1. Ore grade 

In order to determine  the grade of the ore and its pattern 

of variability,   samples will be  taken  every hour,   assigning 

to each sample the .corresponding weight of incoming ore. 

From each  sample  3,   analysis  will  be made at the laboratory 

2. Calcines 

To determine mercury content of burnt ore or calcines,    «am- 

ples will be taken from every wagon  sent to dump,   soaking 

the samples in water and putting together all samples belong, 

ing to the  same  shift.   Four analysis  will be made from each 

composite sample  giving the average  mercury content in  calci- 

nes at «ach shift. 

3. Mercury production 

Daily mercury production will be recorded. 
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4.    Stopp» 

Sporadic analysis oí  mercury content will be performed 

5     Watte  wateri 

Periodical flow gaging of waste wateri will be   performed, 

in order to determine the  average daily amount,   together 

with mercury  losses  in such waters. 

o.   Exit gase» 

C02 and O2  contents of kiln exist gases will be  measured 

with the Orsat analyser. 

Where possible,   scrubbers  and gas  chambers will be   cleaned 

before  the test,   and at the  end of the same deposits  will be 

cleaned,   weighing their amount and assaying their mercury 

content. 

Similarly,   a   section of the   stack  duct will be  cleaned in order 

to start the test with a clean section, Once the  test is over, 

cleaning oí the deposits will be  made,   weighing and analysing 

them.   Such procedure will  allow  a fair idea of the importan- 

ce oí mercury losses though the   stack. 

7.   Temperatures and pressures 

Every hour pressures and temperatures will be read and 

recorded at the following points of the circuit: 

• Exit of the kiln 

• Exit of cyclones 

- Hot end of condensers 

- Cold end of condensers 
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IV  2.    KONYA 

1      Teats performed and their results 

The tests programmed in the above paragraph took 

place at Konya from the  20.4   1972 up to the 28.4.72.   With 

the   exception of the mercury content  of the  stupps,   and the 

cleaning of the scrubber»,   gas  chambers and stack duct  gi- 

ven  the great inconvenience that such cleaning supposed to 

the  normal operation of the plant (as  a minimum of 48 hours 

were estimated necessary by plant personnel for the cleaning, 

with the corresponding  shutdown of operations and loss  of - 

mercury  recovery),   all the remaining parts of the program- 

me were  carried through. 

2.     Development of the tests 

While the tests  were  going on,   we found some  equijj 

ment difficulties .that were corrected,   at least in part. 

The most important were: 

• Ore sampling device 

It was observed that the cutter pick up a very small amount 

of ore and that,   of course,   it did not picked up coarse  - 

siae particles,     since  its opening was very narrow.   We 

had to enlarge the opening,    although not in such a scale 

that was  sufficient for the   sise of ore entering into the 

kiln. 

• Ore conveyors 

They were frequently empty and this caused that the  50 t 

hopper to be empty,   too and the feeding of the furnace was 

made in an irregular manner. 
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• Kiln feeding 

While a man had no other task  than to  check  the   feeding  ot 

the  furnace  in a   regular  manner,   the   feeder  was   njtmng 

frequently  empty, especially at  night   shift» 

• Clogging of condonsert and cyclone» 

Very frequently the preasure  gauge»   showed  strong varia- 

tion» in their  reading»,   a sign of clogging at different point» 

of the circuit.   To  aettle the proper   situation again needed 

a lot of time 

Given the  toxicity of this operation,worker« did not always 

leave the discharge  opening plugged with calcines and that  gave 

ria« to abnormal  air intake into the  kiln. 

-  Combustion  system 

Very often,   the  conditions in the system suffered a variation, 

above all in the  moment of changing  shift*.   The blower 

injecting hot air to the burner was  started or stopped,   its 

flow altered,   etc.,   without standard procedures  for Us  ope- 

ration . 

• Mam formation 

Slags were frequently formed,   forcing us to stop the kiln 

without achieving a proper regularity in operation. 

*    ftffVJtf 9* *Jtf fri* 

As a consequence of the a Ite rotions  int re disced in our 

program by the above said irregularities,   tho rottsltt we got 

were really abnormal. 

If the Konya plant   is   to achieve normal results,   a 
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regular  »ltd  continuous  operation  oí  the   furnace  and  condensa- 

tion   system  it   a  must     If  thin  matter  does not   receive   pro- 

per   attention,    the  prêtent   situation  will   be never   improved. 

It  i*  necessary  that   the  technicians  in  the  plant   -- 

ion\ey  «heir   concern  to  the   men  under  them 

A  large  »mount of  analysis    was   made  with   the 

following  results 

* l    * ttá 9fj 

Table IV. 1   ,   »hows  data on amounts of ore  fed, 

average daily mercury grades,   mercury content and mer- 

cury produced,   together  with the  calculated efficiencies 

during the  running of the  tests 

The amounts of ore  fed to the kiln have been  cal 

cui*tod using the number  01 wagons  of calcines obtained 

during the  tests    ?74 wagons were  totalised, which assum- 

ing i     unit  weight of  1,050 kg  of  calcines per  wagon   jr 

a  total ol   l,O2¿,70 tons  of calcines. 

Site of ore  fed to the kiln was 40/45 mm during 

the first  S days of the tost    During  the last four days,   the 

sise was increased up to «0 81 mm 

Although the  roeults of the  bigger  sice  feed are 

not conclusive,   taking into account that • much longer ti- 

mo •! operation with the)  bigger  eise ore is necessary in 

order to draw er »por conclusions,   it can be soon from 

Table IV  I  .   that the capacity oí the kiln showed a light 

increase at the end of the test 

M*g formation  showed no tendency to increase 

with Use bigger sis« of ero 
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3. 2.    Calcine! 

Table  IV. 2. , «hows   the amount«   (1)  of calcine« 

produced during   the teits,   together with  their  percentages 

of  mercury content,   and corresponding mercury  losses. 

It  can   be observed   from  that  table  that the mercu 

ry   content of calcines are substantially higher than the   -- 

0. 004% reported  as average   for   1971  in Konya  informations. 

The   reason for such  difference,   is  based in that 

analysis of calcines were performed customarily at Konya 

on   samples allowed to cool  from exit temperature of the  cal 

cine bin to ambient.   During   cooling time  distillation of mer 

cury  takes  place   ¿md therefore  the  assayed   samples at  the 

laboratory  shows   sy9tematirally  a  much  lower  content  of 

mercury than the true one 

Analysis   shown  m   Table  IV. 2.    have   been perfor- 

med,   following   our   instructions,   on   samples   that were   soa- 

ked   into water   immediately   after their  exit   from  calcines 

bin,   preventing   then,   mercury  losses by  distillation. 

It  can   be  seen, then,   that  the  losses  in the  calci- 

nes   represent  a   3. 33 percent  of the mercury contained in 

the  ore. 

The  necessity of achieving a good  roasting of the 

ores is justified by the fact  that if in the  year   1971,   an 

output of 122, 514 Kg of Hg was obtained with a return or 

efficiency of 82.77 percent,    the losses amount to 4,721.75 

kg«  (136.8 flasks),   that,   at  the average  price of 4,500 L. 

T/flask,   represent 615,600  L. T/year. 

(1)     The exact amount of calcine«  is  slightly below the treated 
ore  figure,   taking into account fire losses. 
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It ii than indispensable to achieve a good roasting 

of the ores.   In order to correct this deficiency in the pro- 

cessane procedures  recommended in Section II of this  re- 

port must be carried out. 

*  y      Temperatures and Dr«efure, 

Temperature! and pressures were controlled at 

different points of the circuit,   finding the difficulties that 

are mentionned in Section II (Problems on Process control). 

Becauee of that we cannot rely on the accuracy of the recor 

ded measures. 

As far as it concerns the  suitable  ranges for tern 

peratures,   and pressures,   they  should be between the folio 

wing values: 

») Temperatures 

At the exit of the furnace they must range from 300 to 

320S  C. 

At the exit of cyclons, from 280 to 3009 C, in order to 

achieve that the dust collected in the cyclon may contain 

a minimum amount of mercury. 

At the exit of the condenser,   they must range from 2o 

to 508 C. 

b) Pressures 

Those measured in normal conditions are correct; toe- 

readings in the gauges placed at the hot end of the con 

denser show fluctuations between 29 and 90 m/m c. a. 

We repeat that the deficiencies causing that anomaliem 

muet be corrected inmediately.   They normally begin with 
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obstruction«  at the condenser. 

3. 4.    Excel» Air 

The   irregularities of operation in the process are 

denounced by  the  reading»   of the OrBat analyzer 

An idea of the said abnormal operation is given 

by the series of readings included in Table IV. 3. With 

the Orsat, and even more easily with the oxigen analyzer 

whose description is included in Annex D it is necessary 

to settle the points where an excessive entry of air is 

taking place, in order to get a proper operation since an 

excess of air   gives  rise to: 

- Losses by mechanical drag,   and 

- Losses by mercury non   susceptible of condensation. 

The  application  of the percentages  of  CO2 and O2 

shown in Table IV-3 to formulas  (2) and  (3) of Annex C 

must give identical values   for x,   i.e.,   number of moles 

of air in exit gases. 

For   CO2  = 9%,   we have 

% C°2  =   1.47 "V 76..   * 9 

the,   x - 2 60. 

Substituting in formula (3) for x,  the  above va- 

lu« of 2.60 we have: 

%°2        1.47 •  4.76 x * ITU S 4,l% 

Although none of  the analysis  of Table IV. 3,   co- 

rresponds exactly to those  theoretical conditions,   we must 

assume that CO2 readings  are more reliable,   taking into 

account their more exact determination with the Orsat 
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analyzer. 

Therefore for  %  C02 -- 9,   the   excen air above 

the theoretically needed,   (x  = 2),   will  be: 

0-60 x 100       _ 
I  =  30% 

For  the type  of fuel-oil used  at  Konya a  15% ex- 

cesa air is   auitable,   therefore it can be   concluded that as 

a rule,   at Konya too much excess air  is   uaed,   with  the 

consequent mercury loases  by mechanical  drag and unsuita- 

ble condensign conditions. 

3  5.    Cyclone dust 

Reported mercury content for  cyclone dust  during 

1971 has  been 0.075%.   However these averages have been 

consistently higher during the month    of March and first 

half of April.   (0. 193% and 0. 175% respectively). 

No analysis of cyclone dust    ia    available for  the 
test period. 

3.6.   Watt» water 

The amounts of waste water from settling tanks 

have not been gaged nor analyzed for mercury content ta- 

king into account the very small amounts  evolved. 

3- 7.   Laboratory analysis 

Mercury analysis we» performed at Konya by the 

Eschka (or Whitton) method.   In this method,   the ore or 

calcine sample,   together with fluxes is placed in a metal 

retort tube closed at one end.  A clean,   weighed gold foil 

i» placed over the open end and a metal  cup clamped down 

on it,   sealing the retort.   The cup is filled with water,   and 
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as the retort is  heated,   the quicksilver  vapor  rises in the 

retort to the  foil,   on which it  condenses and amalgamates. 

The foil is again  weighed,   the  increase  showing the amount 

of quicksilver  in  the  sample. 

By this  method during the  running of the  tests  a 

total of 400 analysis of ore  samples have been performed 

together with near  40 analysis  of calcines. 

4.   Materiali balance  and operation efficiencies 

Tables   IV. 1  and IV. 2,    show  the  general  materials 

balance for ore,   recovered mercury and calcines. 

Taking into account the relative short duration of 

the tests and the unbalances introduced into the system during 

the test period by the irregular sequence of stupps charging, 

materiali balance are more representative considering total 

yearly figures. We shall use available data for 1971, to esta- 

blish the approximative materials balance of the metallurgical 

operation at Konya. 

4.1.    Materials balance 

Using   1971 data we have: 

- Treated ore   (wet)        65,084 tons 
(4% H20) 

- Treated ore  (dry)        62,480 tons 

- Calcines         62,480    "       (1 ) 

- Average grade of ore        0. 236% 

- Average mercury content of calcines   ..     0.008-0.009%  (2) 

- Average mercury produced         122. 5 tons 

(1) The exact amount of calcines is slightly below the treated 
ore figure,   taking into account fire losses,   but  for the 
purpose of this  calculation both figures may be  considered 
equal. 
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18% 54 tons 

50% 150    " 

20% 60    " 

12% 36    " 

100% 300 tons 

The amount of residual  stupps after  lime treatment 

it not exactly known,   but it is  estimated that  some  300 tons 

of stupps were  fed back to  the kilns after lime treatment. 

We have estimated for those  used stupps the  following ana- 

lysis: 

• Mercury: 

• Lims: 

- Water: 

• Dust: 

From the above  figures the most  significant fact 

is that during   1971,   some   54  tons of mercury have been 

recycled. 

4.2.    Mercury recovery efficiencies 

4. 2. 1. Metallurgical efficiency 

During  1971,   the  metallurgical efficiency was: 

Mercury  (obtained) _      122. 5 tons 122. 5 tons 
Mercury  (content)   * 62,480 x 0.236 =  147. 5 tons   = 

4.2.2.   Condensing efficiency 

To  calculate this  efficiency,   it is necessary to 

consider  that all mercury  contained in the  ore,   and the 

recycled mercury from the   stupps,   passes   into the condensing 

system,   leas  the mercury lost in calcines  and cyclone dust. 

The latter  will be disregarded in this calculation taking into 

account its   small value. 

Then, 
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Mercury  from or«,   62,480  x 0.00236 +   147.45 tona 

Mercury  from calcititi 62, 480 x 0.00009 5. 58 toni 

•   141.87 tons 

Recycled mercury (from hoed itupps) 
300 K 0.18            »     54.00 tont 

•   Total to condensing    195. 87 tons 

Then,  the condensing efficiency hat been: 

*?M *   **-° s o 9011 
195.87 u,wu 

Which gives 9.89% louei in condensing. 

Therefor«,  the fact of recycling 300 tons/year of 

hoed etupp« to the kilns,   produces a yearly loss of mer- 

cury which amounts to 

300 x 0.18 x 0.0989  =   5.34 tons. 

Therefore,  if stupps are not recycled,   the conden- 

sing efficiency'would be increased by 

5,34   x 100 =  3.76% 141   87 

And the resulting  condensign efficiency, 

90,11% * 3.76% =  93.87% 

4.3.   Operating efficiency of the kilns 

Thie efficiency ha a been defined as the ratio: 

annual working hours 
24 x 365 

For 1971, this ratio reached a value of 0.834 

for Kiln I,   and 0.615 for Kiln II,   which was not in ope- 

ration for  5 months. 

During the tests,   the operating efficiency had 
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the following value (Unit II only in operation) 

Theoretical working hours  (from 9 A.m.   of 

20-4-72  to  12 hours of 28-4-72) =   195 hours. 

Hours of stoppage« during the  tests * 8.33 hours 

°P eff    =1195ÌZ =  96* 

4.4.    Capacity efficiency 

This  value is  given by the  ratio: 

Actual capacity  (tons) 
Theoretical  capacity (tons) 

During 1971  this  ratio reached a  value of 0.760 

for Unit I and  0.753 for  Unit II. 

During the performance of the  tests  (Unit II): 

Actual capacity 1,022.70 
Theoretical capacity  "   150 x 8.125   " 

*•   Specific r a commendations 

The results of the tests,   together with the analy- 

sis of the problems encountered during our  etay at Konya have 

allowed to provide specific  recommendation«  on possible 

improvements in the following areas: 

a) Mercury recovery and technology 

b) Plant overall operation 

c) Equipment maintenance and operations control 

Such recommendations have been  included in 

Section II of this Report. 
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IV. 3.     HALIKOY 

*•     Testi performed and their  resulta 

Testi programmed in paragraph IV. 1.   took pia 

ce at Halikôy from the 2. 5. 1972 up to the   12. 5. 1972. 

All the parta of the programme were carried    - 

through,   with the exceptions already noted in the case of Ko 

nya,   1. e.   the mercury content assaying of stupps and the 

cleaning of scrubbers,   gas  chambers  and stack duct. 

2.     Analysis of existing operating conditions 

Before  starting the tests and modifying the opera 

ting conditions,   a careful analysis of the existing situation at 

the time was performed together with the measurement of va 

rious parameters in order to assess present operating condì 

tions. 

The most important result* of such analysis are 

listed below: 

• Only one mercury analysis of the or« is performed at eve 

ry shift. 

- Only one mercury analysis of calcines is performed per 

day. 

- Excess air is not controlled by lack of proper instrumen- 

tation (Orsat analyser) 

- Kiln exit temperatures are adequate. 

- Temperatures at cold end of condensers *e    too high and 

probably at summer time will be even higher. 

- Depression at cold and hot end of condensers are too high. 

- Granulometry of feed ore was set at 40 mm.   sise. 
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•  Traces oí mercury were apparent in mud deposits oí was 

te water. 

During the development of the tests, we found 

several equipment difficulties of very difficult correction, 

given the design characteristics of the equipment of the plant. 

3.     Results of the tests 

Tests were started by increasing the number of 

samples and corresponding analysis of feed or« and calcines. 

Taking into account the defective conditions of the laboratory 

equipment and the limited personnel available  it was not pos- 

sible to perform more than four  ore and one  calcinas analysis 

per shift. 

Obtained results were the following: 

I. 1.      Feed ore 

Table IV-4,   shows the amounts of ore fed,  ave. 

rage daily mercury grades,   mercury content in the ore and 

mercury produced together with the calculated metallurgical 

efficiencies during the running of the tests. 

The amounts of ore fed to the kilns have been 

calculated using the number of wagons of calcines obtained. 

During the days of the test a total of 2. 126 wagons were 

obtained,  which assuming an    average unit weight of 530 kg 

of calcines per wagon gives a total of 1. 126 tons of calcines, 

corresponding to some  1. 208 tons of dry feed ore,  using 
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Haliköy's  rule of thumb calculation procedure (1) 

Sise of ore fed to the kilns was  set at 40/45 mm 

during the first days of the tests,   increasing the ore siee 

to 80/85 mm the 8 th of May up to the  end of the tests. 

Although the results of the bigger  sise ore can- 

not be  conclusive,   taking into account the  equipment short 

comings  and the frequent interruption of the tests for seve 

ral reasons,   they are very promising about the possibility 

of increasing kilns capacities, provided the necessary fuel 

input is  given to the burners in order to obtain proper  cal 

cines. 

The total number of calcines' wagons obtained du 

ring the feeding period with 80/85 mm sis« ore,   amounted 

to 459,   in 7  shifts.   Such rate would increase the capacity 

to 167 tons/day.for both kilns,  which compared with the 

141,5 tone day of 1971 average,   means an increase of -- 

24,5 tone/day,   or,   in other words,   a  17,6% increase in 

capacity. 

ve«c«neje 

Calcines show    normally at Halikoy only tracce 

of mercury.   During the teats and even witk the bigger sise 

ore the amount of morcury in the calcinoa showed no incr«§ 

se what eoo ver. 

3.3.   Temperatures and depressions 

Temperatures at the cold end of condenser poached 

0)     Divider 0. 91 is used as a rule at Haliköy to convert weight 
of calcines into weight of dry feed or«. 
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14. 

avarag«  values  from   i«"  (    to  40? C 

It  waft  no»  pot«ibit  to  áorraata  toma* rut ura« 

wit* » »rapar  r« gula t on of éapratatona  in th* lOtidansar, 

ft«  no regulating valva  nor  ape«* vtnater *•• avalahl* 

*t  til« tajctian Un    On th* ether  hand,   the  bod  at« ta  of th* 

candenter pipes badly    eroded  and th*  «bandant  »ir  mieti 

thraugh th«  tcrubbor» m*da «Mtawcreeeittl  any  mtant  of  do* 

prvttie« regulation 

At  Ur at  it  comtrno  the  suitable  r«n«*»   tor  ton» 

parature«  and éepreattant.   thev  fthouid be  between  th*   tai. 

loving valu« • 

•) Timifrifrm 

At th« »«tat  of th*  kilt,t,   thay  niuftt   rang«    roi      «00 to 

320° C 

At tito ««it ol ívc'onft,   from   ¿to to   Üd>v  c    in  ardor  to 

achieve    that ta«  dutt  < olla« tad in tlio  rye ton  < orit«tnt 

always  A   minimal   i'it«unt ot   men urv 

At th* cold and oi  londeaeere,   thay   muat  rang*  I ram  - 

20 to  J0t C 

• At the  cold ino of    ondaeeort,   §*..*• mm    v   g 

• At the tu in • r»it.   2-1 mm    « g 

At  the begmiunH «i tha teat«   readfengt ot  tito Ur- 

ti analyser   gaWwed groat  eateae air at alia » ea«t,   i*% 

C#|,   reeding« war« traourat)    Corrective Miooe»rea limatoti 
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1 a 

by te» gravity  feedlag  awtem «f  futa to ti» burnera,   and 

•MM air Miai lb«*»* th* art feeder,   gave batter  raetüta, 

aba*»« at TaMa ÎV-S appended. 

Nevrrthtleaa, at oadoneera «ait tmounti ot ca- 

cata atr «tr» »atremelv high AH ritorta to improve auch 

reftaV.ona vara fruitlaaa bv tbe already mentioned nnumi 

tane« «l ta« abändern laaaagea at condenaera pip«» caueed 

by  terre«.«*    heat  vahtea (or Cê2  ha va never  baan high 

er Mat*  9% during tbe taata 

Mermry  remtent  m cycle*« duat ha«  baen  very  mj 

«•rata during tne taata     VnaUaia  perform«« hava  «hewn an 

averta« marc ars  coatta»! ot  o 0T%,   an amount whuh may 

•a fetttfied aa aatiefartertly  lav 

Vieual ab»«rvati«n «t  reatdual muda  oi  waete wa- 

tat M tba beginning «X Ilia taat tatuate«: M apparent m»rt| 

ry cent am 

Ttaa taata bv» beta perfarm«d m order ta meaag 

re ta» amatala at voter a«at dally  to vaete and >tt marca 

rv 

Tt lata enei  fte»   gagia* and aamphng ware mad« 

at Ha« dittare* pariert 

a» »etna« «tier bátanme >MMMY by tn« «¿taking ot tba ce*t- 

b» Dtrtng tàa part«! a* muée» v«ter »fftuaexe by affaci of 

raaianaar veaning 
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Flow gaging wat performed «vary   15 minutos  - 

using a 40 1.   drum and lamploa for mtrcury analysis wore 

tokon ovory 5 minutos. 

Tabloo IV-6 and IV-7,   show the recorded data - 

from both tosto during period b) of the same.   During poriod 

a) an average filling time of the drum of 55 seconds was re 

corded. 

During poriod b) of the first tost  115 grams of 

duot wore collected in the samples with a mercury content 

of 3. 40%.   for the second test corresponding figures were 

tit grama and t. •% Hg.   respectively 

Tor poriod a) 7.7 grama of dust for every 4.75 1 

of water and 0. •% Hg.   were measured. 

Therefore,   the total daily mercury looses wore: 

Forisi a): 9. 44 hg of mer cur y/day 

Period b): 4. 7ft kg " 

Total 5. 41 kg. 

Poriod a): 0. 49 kg.   of mercury/day 

Poriod b): ft. II kg.   " 

Total: ft. 17 kg.   " 

Therefore,   yearly losses according to the above 

figures wwttM bo: 

lot.   toot: 5.4ft x 145 =   1,949.15 kg/yoar 

Ine.   toot: ft. IT « Ml * 1,547.55 kg/yoar 
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Mercury lottos by this  concept may be,   then, 

estimated from 2 tons to 2. 5 tons/year,   corresponding to 

2% and 2. 5%,   respectively,   of the yearly average mercury 

production of Halikoy for  1969,   1970 and  1971. 

3.7.    Stackline denoeitâ 

Four samples of stackline deposits have been ta- 

ken and analysed.   Two of them were taken through the up- 

per manhole located at 12 m.   of the foot of the stack and 

the other two through the first manhole after the exhaust - 

fan.   In both cases samples from the bottom and walls of 

the  stackline were taken. 

The mercury analysis from such samples gave 

the following results: 

Upper manhole     fÄm** n* ] (bottom):        57- 46% Hg 
'  Sample n9 2 (wall): 33. 93% Hg 

Lower manhole    ¡"»»J* n* \ j***om): *• 10% Hg 
Sample n9 4 (wall): 27. 96% Hg 

Such figures show clearly a very poor efficiency 

of the condensing system and might give total losses in 

stackline and stack near       12-15%. 

3«     Laboratory Analvsi« 

Mercury analysis   ia. performed at Haliköy by 

the colorimetrie method,  with ferric sulphate as an indica. 

tor.   The method is need for checking feed ore samples 

and oleo calcines samples. 

By this method,   during the running of the tests 

137  samples of feed ore have been analysed,   together with 
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calcines  samples (one per   shift) and other miscellaneous 

analysis  (cyclone dust,   stackline deposits,   etc). 

4.     Materials balance and  operation efficiencies 

Table IV-4,   «hov* the general   materials balance 

for ore  and recovered  mercury during the  tests. 

Calcines  have been omitted,   taking  into account 

that they only  showed  traces  of mercury. 

For the same  reasons  stated   in the   ^ ase of Ko- 

nya we  shall use available data for   1971   in order to esta- 

blish mors representative  materials balances and operating 

efficiencies. 

*  *     Mmrif4| balance 

Using    197 1  data we have: 

Treated ore (wet)    . . 48, 92 1   tons (8% H20) 

Treated ore (dry)  45, 476 

Calcines  41, 383 

Average  grade of ore  0. 254To 

Average mercury content  of calcines. Traces 

Mercury produced  100, 240 tons 

During  1971,   no  stupps have  been recirculated to 

the kilns,  and all stupps  produced were   treated in a  fuel-oil 

fired retort. 

4. 2.    Mercury recovery efficiencies 

4.2. 1.  Metallurgical efficiency 

During 1971,   this efficiency was: 
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mercury (obtained)    _     100,240 tont 100,240 
msrcury (content)       *   45,476x0.254     =  Ì15. 509 =  °* 86? 

4. 2, 2.     Condensing efficiency 

As  no stupps wer« f«d back to the kilns,   and mer 

cury lots«!  in calcines may bt estimated as negligibleycon 

densing efficiency coincides with metallurgical  or global ef 

ficiency,  therefore its value was  0. 867  or 86. 7% during - 

1971. 

Condensing efficiency is   substantially  poorer than 

in Konya,   by  the reasons already  stated about   condensing 

temperatures  and air intake into the condenser  ducts. 

4. 3.      Operating efficiency of the kilni 

For   1971,   the operating  efficiency,   i.e.: 

annual working hours 
24 x 365 

reached th« value:  (see Annex G,   Stoppages) 

Unit I =    JjJüL =   0.91 
8,760 

5 492 
Unit II »      l'Zll    =  0. 63 

8,760 

During the teits, working time for both kilns to 

tallised 218 hours. Therefore the average operating ef fi cien 

cy of the plant was: 

?** hrf    s o 93. 
234 hrs 

as   16   hours of stoppages were recorded during 
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th« tests by  crusher breakdown and miscellaneous cauMi. 

4 4     Capacity efficiency 

Thii valut, given by tht ratio: 

Actual capacity (tona) 
Theoretical capacity (toni) 

retched a global valu« for both kilns in 1971  of 

4ê,921 tons (1) 48,921 
2 x HS x 100 tona 73,000 

* 0. 67 

S. 

During th« tsst,   and for »n avarag« humidity of 

tht or« of 7. 4%  th« corr««ponding figure ha« b««n: 

I. SOS tons (1) 1.303        â 47 

.     100     ,_,, 1.950 
2 M ——• x 2S4 ton« 

Specific  recommendations 

Th« probi «ma found and analysed during our stay 

at Halikoy have allowed toestabliah tht specific r«commenda> 

tions included in Section II of thi« Report. 

(1)      Wet or« 
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TABLE   ¿y.3T 

On»! analviT reading» »t Konva PUnt 

% C02 o2 %      ] !   % co2 o2 % 

8 12             ! !          6 6 
7 3.5          ¡ 1          9 3 
9 !          • 4.4 
8 !        • 6 
8 !          8 4 
7. 2 5.8          ! !           6.7 5.3 
8. 5 !           8. 5 2.5 
8. 5 !          8 2 
8. 5 !          9 2 
9 !        9/9. 5 3/2.5 
9 !          8 4 
8. 5 !          9. 5 4 
9 2.8          ! !          6 4 
7 4.5          ! !          7 5 
7 !          6 3 
6 !           5 1 
8 !           7 2.5 

10 !          9.6 2 
9 !          9. 5 3 
8 !          6 2 
6. 5 |          7. 5 2.5 
8 2.5 !        * 2 
5 !        8 2 
8 1. 5          | !        5 2. 5 
7 ¡           7 2.4 
9 

i ¡ 
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TABLE IV.5. 

Orttt analyzer  reading! at Halikóv Plant 

Kiln    I Kiln    II 

% C02 % o2 % Co 2 % 02 

7 1 12 2 

6 3 12 2 

6.5 - 11 3.2 

8 2 11 3.2 

10 3 10.3 3 

10 2 11 3 

9 1. 5 10 3.5 

9 2 10 3.2 

8.8 1.4 10 3 

8 1.2 11 2 
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*•     General 

During our   stay at the Konya and Haliköy pianti,   pat- 

tern« of correct plant  operation have  been given to  counterpart per 

•onnel in mercury extraction. 

In order to  get maximum  effectiveness of euch training 

and taking profit that both Superintendente of Konya and Haliköy - 

plants have a good knowledge of English,   training of shift    fore- 

men has been made through them, especially on control procedures, 

giving on the spot advice to improve all difficulties that were en- 

countered during the development of the testa. 

Besides that,daily meetings have been held with plant 

•uperintendente,  with the frequent assistance of plant Management, 

te discuss incidents of daily work and to prepare tests procedures 

for the following day. 

Special emphasis hai been placed on control procedu- 

res for the following matters: 

a) Tm*f<| o" 

Correct sampling procedure! on food ere,  weighing of samples, 

laboratory analysis and rscerding of daily results have been - 

established. 

b) Cecines 

Shift foremen and workers at the calcinée bin have been instruc 

ted on proper calcines sampling,   soaking lamples in water after 

their extraction from the calcines wagoni in order to avoid mir 

cur y distillation by hot temperature of the calcines,  with ths - 

consequence of wrong analysii results. 
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c) Ç02 at kiln exit gates 

Plant superintendents have been instructed in the correct uie 

oí the Oraat analyser for CO2 and 02 control in exit gases. At 

the end oí our  stay they were performing  current      analysis on 

both gases with the above instrument. 

d) Temperature» and pressures 

Importance of proper control oí both variables has been st res 

•ed,  and also the need oí taking quick and proper action in ca 

•• of anomalous readings. 

i)  Gas circuit tightness 

The detrimental effects oí excess air in the circuit and its re- 

percussion on mercury recovery have been discussed in detail 

with plant personnel. 

2.     Recommendations on personnel training 

We  estimate that at the end of our  stay in Konya and 

Halikòy   the need for a careful control oí plant operations is fully 

understood by Turkish counterparts,   and that  several oí the provi 

ded patterns oí correct plant operation will bo incorporated to dai 

ly routine work,   with the limitations presentad by existing ínitru 

mentation on site. 

Nevertheless we have observed an almost total lack of 

information interchange about problems and operating procedures 

between the Konya and Haliköy plants,   and therefore we would re 

commend periodical meetings of engineers of both plants in order 

to discuss currant problems and make possible exchange of opi- 

nions to solve them. 

Such meetings,   must have, in order to be fruitful a ye 
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ry    specific discussion  subject,   and should be held,   in alternate 

sequence,   in each one  of the two plants. 

Finally, we would like to recommend the convenience 

oí training stages in foreign mercury plants for the engineers of 

Konya  and Haliköy. 

US 





VI.       ANNEXES 





4WIX  •  À 

LEUMINARV QÜE1T1QNNAHE 





A     MINING 

i      Technical  aspects 

1    1     General 

a) Brief description  of orebody  indicating  if  mining  exploita- 

tion  is  open pit  or underground,   Orebody   thickness    Dip 

Nature  of  country  rock  and  of side  walls 

b) Mineralogical  aspects.    Type   of mineralization     Useful   and 

other   related  minerals.    Mercury  grade   and  percentage   of 

other  elements («specially arsenic,   if any) 

c) Type and  characteristics of gangue 

12. Investigations 

a) Indicate   if the orebody has   been fully investigated and  by 

which  methods.   Study  of reserves. 

b) Indicate   if  exploratory  borings  at  short  run  have  been   car- 

ried on. 

13. Mining 

131     Ore  breaking 

a) Are  explosives used? 

b) li drilling performed with hammers?   Whsvt    is  the 

hammer's weight? 

c) Indicate  if extensive  blasting is performed. 

d) Are drilling rigs used? 

e) Type  and manufacturer of drilling bits 
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132    Uadin« and transportation 

a) Indicate which méthode and typ« oí equipment ara uaad. 

1.3.3.   Firing 

a) Type of exploeives uaad. 

b) Indicata if microdalaye ara uaad. 

c) It fragmentation favorabla? 

d) Consumption of exploeives by ton of ora. 

a) Indicata if tha praaantly used exploeivea could ba subs- 

titutad by mora economical onaa. 

13 4    Minina dimanaioni 

a) Indicate  the present dimenaiona of a working face and 

if they are estimated as optimum. 

b) Indicate if aide walla  nature do not allow    dimensional 

changea. 

c) Indicate  the present height between floors. 

d) If open pit exploitation,   indicate  slopes,   height of bank a 

and track width. 

a) Indicate if mining ia performed,   in a mine taction,  by 

advance or by retreating systems. 

b) la it   noceaaary to timber the bead anal baee galle ria a? 

*•* fruffUm «rorhiftif 

a) Preeent dimenaions. 

b) Advance in m/month 

c) Indicate if auch workinge are performed outeide ef Die 

isa 



orebody 

1. *•  Timbering 

a) Indicate if timbering it performed, and typt of timbering 

materials uttd both in th« mining and in the preparatory 

workings. 

io- MtttlU obtaintd with tht present minina avtttmt 

a) Indicate if present ore  grade  could be  improved with a 

chango in mining methods. 

b) If such is  the  case,   are  ore  and waste  mixed with the re- 

sult of a drop in grado? 

c) With the present system,   what percentage of ore  is  broken? 

d) Indicato if a  mass or a  selective mining  is presently pre- 

ferred. 

o) Indicato if the or.e granulometry obtained is useable for the 

metallurgical plant. 

f) Indicate which factors,   in addition to explosives,   dimen- 

sions and arrangement of shotholes,   may have an  influen- 

ce on granulometry. 

g) Indicato if the mine workings  are concentrated in order to 

get a saturation in transport  and extraction operations,   and 

if tht o rebody allows  euch  concentration. 

17. MlfcfUaneoys 

Are power,   compressed air,   extraction,   etc.   capacities sui- 

table^ 

II.  Ü¿£ty 

a) Accident ratet 
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1 I     T*nn«t« prm—nUy  mm*é 

il    Pr«»#*t payr«4S «latnbvtt«* h, r«t«f»*f«t 

I   I      Inélrat«   if   »ptrialiM*   mftftf**»»r     t   1   lllt^H 

14     Pr«M«t •«*•*(•  pwr  »m* Wir  ,n 

• Or« br««àifta,   IMI mM-W 

ta*4»n§ ênê tr •»••** ri    t«»t m«* d^, 

-   fourni «**•  i*i«t»«t  #,• «ppli,«*»),   «M». 

Total  mtn*    i«»«« t?**-kernt 
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I 4 Puw«r .•»•«ma*»«»«   »«* u#,  „i   .,, 

1 J C*t#if/r««Mtf air «m%mm+*nm   m* fm mê mn 

i • Bit« *«mtmw+)ttoti   «tut» »«»» ai «*• 
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• Ott flow (NmV/hour) in relation to weight of treated ore 

(tone/Hour) 

• H| in gae  (gre/Nm3) at itack inlet. 

I   IfHWllftl MUS*! 

• Tone/men-hour of calcined ore 

• Fuot-oil (or oth«r  fuel) in kgi/ton of calcined ore 

• Power,   kwh/ton of calcined ore 

• Percentage of Power, Fuel. Labor, Suppliée, repaire and main- 

tenance coate in total operating coete por ton of treated ore and 

par flaek 

- Plant inveetmente par toa of treated ora in U I.   dollars 

- Indicate what ie Ilea critical ore law taking in account preeent 

cotta and aalea pricoe 

• todacate coat roporcueeion of Mining plant and Metallurgical plant 

an lam of traatod oro and flaek,  reepoctlvaly. 
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AMisUnct   tar  Non-Ftrrou»    Mtt«l», 

MCRCURY  EXTRACTION (TÜ^KCY) 
UÀ] A 
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I AMtyiN 



TICtfIMCAI,  TAM.I 



HltCiUA*tOUÌ  

» 

*•••• 
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L      Introductas 

In this   Annex   calculations   tor  the   roasting  ot  a   mt-r<u 

ry   ore art develop«*      using fuel-oil  in   the  combustion.   •  omlmition 

procesa with variable  percentage«   of excen  air  is  analyzed  toother 

with  the influence   that   such   excess   air   has  on   mercury   iondensinB. 

For  numerical   calculations   the  average   analysis   u:   Ko 

nya   ore  t«d to the   plant  during   197 1   has   been   used.    However   the 

calculation process   is   general and may   be quukly  applied  to  any 

or«  whost analysis   is  known. 

*        »••"  «aamnajions 

1   ' Or« analysts 

We  will   assume  an  analysa«   c or responding  i.>  ¡he     vera 

f«   ore of Konva   during   1971   (See Section  III.    paragraph  C    s   1.1   » 

I. i. 

I   1 

I 4 

An   «verane   analysis   « orresponding   to th»    tormul« 

(CH¿ln    is .tssumed     rhereior* ,   i -(H   7    ,    H¿   .     4   <        phi    ,\,». 

lablr data  lor  «he   tuel-oil   consul   ed  at   the   »tuiitef   plant«,    »how 

a   sulphur content   ot   i   S   portent     Normally   this  element   «ubati- 

tute« tor the hydrogen,   and so the totlo«in«  «nah • •  i«r  th«   lurt 

oil  hat »sen estimated 

C   . *\ TV Ht        II   •*.    S      ¿   %*. 

ttf i-oil s—.surns^««» 

H »g tua  ai  lire 

Th»  t«ttt«*a »Mlfttt  to» *«*s»y« «termi   i«7i  .M», *.r 

»n.i  ,«,1, »1 hf «,   »#f(itilNn#t  lf0lli ll|#   tn j  fc§    rlfc.#li,lg   kti  aWr 

lil 



ton of or« ara dittociatod during roa • ting 

3      CtlBtMlUtti ifgStli 

For tht compUt«  combustión of  14 gram« oí fuel-oil 

(«tochiomotric  reaction) th« oxit gaaaa,   not taking into account 

for th« mom ont,   th« morcury  vapor,   neither nitrogen and not com 

bin«d oxigoti from «xcoea air,   art: 

• ) Combustion g««e* from fuel-oil (C02,   H|0,  tOj) 

•) Water vapor from humidity of th« or« 

c) tOg from  roa «ting of aulphid«* 

d) CO| from  carbonate*  dissociation 

Combustion air i« a**um«d dry. 

Th« weight*  of th« abov«  ge*e*  for  14  gr    of fu«! ara 

COg from fuel-oil   44 gram. 

CO| from  carbonata*  11 

HgO from  fualotl  |g 

H|0 from humidity      |« 

K>| from  mjpfcrtto«  14 

•Og from too*.oil         7 

111 gram 

From Hat abov« woigft** UM mol* of go««« c 

hi tao «amboMil« of  14 groan* of foot «r« thoo 

CO|      JLLii j |t 

It »   ib 
"Tí— 



102  :   -iL  -   0. 51 

(If amount of sulphur  content in the fuel  it  compente, 

ttd by the  hydrogen,   0. 17  moli  leti  oí water  result) 

Then the necessary moli  of oxygen for the theoretical 

combustion,   i.e.   the amount corresponding to the chemual  reac- 

tions are: 

For C  of fuel : 1   mol 

For H| "       " 0. 33     (0. 50-0. 17) mol 

For S,   total 0. $ 1 

-   Total 1. 89 #w2  mois 

In practice, it is necessary, in order to ensure com 

plete com km ot ion, to use an excess of air Leti be, the number 

of mots of air  actually used. 

The  combustion reaction  à«,   then: 

(CH|)  4   x  (Ox   4   3.76 N2)   4  0. 25  C02   4   0. 71   HjO   4   0  51 f 

1 15 COj   •   1.71  H|0  4  0.51  902   4   3.76    x .   NjHx-210,     (I) 

From (1) it is derived immediately that the  percent 

ill volume of COj,   02 and H|0  in gaeos are,   respectively 

% co* =       Ml i  100 _. m 1 l   25  4   1.71   4  0.51   4   3  74   « 4   («.  1) w 

% IN    z al V s)      J90 .. (1) 
1 1.15  4   1.71   4  0.51   4   i  74    a  4   (x •  2) 

% H fi  ITI .   *PQ  (41 
* l. il 4   I  71  4  0 51   4   I 74   x 4  ( « •  2) 

Formóles (i) and (3) allow the immediate determina- 
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CHARACTIRISTIC8 

OPCCI'rCATION WITH AttHI'ilR PO« HIOM-LIV1L INfUT WITH AMFLI'lin PON LC#M.IVIL INPUT 

»AN 

MH4. :    potentiometer acHuetmenti 
Iront 0.1 to 8 V with left-hand tero. 
from t0.ft to ± 2 » V wMH omtre mo. 

OMWOJM : toy Puntino 

Off»                       tbolelrnAI 

•mJl. ; 2 rone») with p*eentiomeier io>ufUnant : 

• amVtoOOmV 

• 00 mV to 0.0 V. 

f ithor rano« aiectod by «tonfino two roataton. 

For urtatane« marirwmotor», apart ft «d)u«taMa by 
pwtorrtiomeear from 10ao 110Í1 •0 

J 
0-20 
0- 10or 10-00 
0*  4or 4.20 
1- 0 

«TTINQOf 
LOWONOOftCALI 

Can to 1 V on • V rane*. 
Prom 0 to M mV on both roñaos (limited to not! 
Oto «an tor narrow apon rodietton detectors), 
•rom 00 to 230 fi for resistance thermometer». 

ACCURACY tlftof opon. 

MAO »AMO Ol ft Of OJHMU 

INPUT IMflOANd 
At aalen«: lOOknminkiwm 
Uwtowwd : 100 Mil mlHrmim 

At Manea : 00 KÍ1 minimum 
Untotanoad : 100 Mft minimum 

OOUftCt RlfftTANOI 20 e*l moiiffniMvt« 0 «XI mo* Unum. 

Hull Mit) 
LoatnanSeat. 

AMOUNT 
TfMWIATUM 

0to4l°C. 

" IVPMto» 
TtMPtRATUMI CHAMO! 

003* of «pan por °C.                    |                          0.00 % of epen par °C. 

MAXIMUM MLATt VI 
HUMIOITV 

70% 
ftotfeiorae M hwmnHty tt limitad only by in «Moot on the chert paper. 

LMM VOLTA« 110/1 TH 220 V i 10 ft, M or 00 Mi. ttt inaide taitrumotH. 

WI»Wi^• I n^n 

1 OKI  : 12 VA. 
Soon»: IO VA. 
Spam: 20 VA. 
4 «MW : 31 VA. 

VAfMATIONO 
* 10* vol top : 0.3 * O* «O» 
«OteOOHtfreqMoncy :02ft of epan. 

i 10 ft voltao» : 0.2 « of ajan 
40 to 00 Ht froojuonoy : 04 ft of «pan. 

MPHMNTIALMOOI 
MJICTtONetlOMi 

1Vr.m*iap>i 

#% #f $$Êh wMl MfO M lift 
4.0« of epan with ooMre aero. 

3 «of «pan. 

HtJOCTION 

Wren 1 V «on and 1200 CI owrot wKmnai. 

{  01* of «pan tor 1» V 0«. 
+ Tomttaa  <   1 * of epa» for 100 V terns. 

1   00 Ha 

(  0.1 « of apart tor 1» V ato. 
-Torminal  <   0.1 ft of apart tor 100VMIM. 

(  WHa 

Wrtft • mV span anal 1000 fï apares raHiaawoi. 

(  0.0 * of op» for JO V a>c 
• Tarmato) I  1 % of «pan tor 110 V rM. 

1 10 Ma. 
| 00 % of «pen for 3© V d*. 

- Terminal   {2««fepantor1l0V MIM. 

(  MM*. 



CHAUT OHIV« 

ßoMintO-rt mmUChft 

Ctartwidtn: 4" 1100 mm). 
•) Re-roll for S3 ft long chart ; ont month « 3/4" (20 mm) per hour. 
b) «4t hour»» »elf-curling chart. 
c) Folding chart with 40 mm ( 19/ fi") plut*. Folds down into plastic itorage container. 

: 20 mm 13/4") par hour linde tpead. 
20 and 600 mm (3/4" and 24") per hour twe-tpsed. 

: 10- 60-120- 200- 3«0 600- 1200- 3600ind 7200mm/hr to DIN 16 230«t 43 831. 

On roqueet. IN racordar can ba provided with 2 indépendant chart-drive motori for basic and high speed, »elected 
either by a switch on the entail» or by remote control. Standard combinations : 20 • 120, 20 • 600, 20-1200 mm/hr. 

DESCRIPTION 

AN compontnts are mounted on a chanii which can slide out of a matai 
partiaHv withdrawn for inspection or adjustment. 

etti. The instrumtnt will operate whan 

Fiata) saetee : one par pen (up to 4) removable. 
Chotee of marking» : 

• 0 to 10, linear on one sida, square-root on reversa sida 

• - 10 to +• 10 for centre taro ; 
• Hank scala; 
• Special marking» on request. 

At rear, on torminal board with covar ; all terminals art marked. 

Flush on beard ; 

Cloee mounting possible. 

: 144 x 144 x 603 mm (6 11/1«" x S 11/10" M 24") 

Weèffct :201b« 
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TRA^SISTtOSiEü) ELECTROS GSCIEEEl 

MINIPONT-TYPE D 

I.H      .   Ill. .••w • «•.- 

$   I v £.1 e ï!tim\ 
!.!<.« 

FCC   A   102K 

Recorder 10.70 
 „ •—„ "^•"--•-" ""'^«¡fj 

The MINIPONT, which wat the first miniature instrument to be put on 
the market, ten yean ago, i» already well known to industrial technicians 
and research workers. Today, it is in no way out-dated, in spite of the 
appearance of a very large number of small-format instruments ; the 
numerous improvements make keep it both up-to-date (an all-silicon 
traneistor version is now available with intrinsic safety *) and polyvalent, 
offering a combination of qualifier rarely encountered. 

REDUCED  DIMENSIONS 
The reduced formal 1190 x 193 mm) and the availability of a two block 
version reducing from 550 to 400 mm the panel-mounting depth required, 
make the MINIPONT ideally suited for equipping industrial control panels 
and consoles. The advantages of the IVtlNir-'OuT's small dimensions are no 
less appreciated in the laboratory; workers have available a precisa and 
readily handled measuring instrument, which can be used in poi table test 
equipment and in experimental vehicles. 

{ T , ¿'^~r 
":¿j*r.»9*\ 

<\ \\\ —- ——.^i j 

f 

GREAT   ADAPTABILITY 
The MINIPONT performs 
• direct  measurement of  temperatures, by  means of thevineao jplas,   r::\;   , ce i!-¡,vri-.ji..eU;rs or redio:i»n pyrometers 
• indirect measurement of any physical phenomenon which has first been tran.voicd into a proportional electrical signal: 
flow, pressure, level, speed, gas concentration, pH, conductivity, etc.... 
Certain original features make possible the following adaptions : 
•the measuring range may be altered, simply by replacing a Eat of connection strips. 
The MINÎPONT may also be equipped with two switch-opereted measuring ,.,.uJs 
• In the measurement of temperatures by thermocouple, tha nature of th.j cciple may be chen^eJ by altering a terminal 
bridging. Tha instruments are provided with reference junction comp:r.. 'icn circuits, prewired, for the four standard 
types of thermocouple. 
• The function of the measuring bridge may also be modified. It is very r?;cy to chc.¡c¡3 from a '.".",.^i.tone bridge to a 
potentiometer circuit. 
• The multi-point instrument provides for the use of 6 points of measure-meat; tiiö doubla ranç,3 models may be equipped 
with an automatic range selection device. 
• The chart (useful width ; 120 mm) travels at one of three speeds, selected simply by changing the portion of a pinion. 
For greater flexibility, we can, on request, provide an electrical gear changa device which multiplies tl.e basic speed by 
10 (or 60). 

On request, the MINIPONT instrument may be equipped with a folding strip ciic.it reek iivic-iuiuViyew^ with the normal i&*ill 
strip chart. 

STANDARDISED    C 0 fJ S T R U C Ï I O U 
The MIHIPONT is presented in a metal case containing a sliding trey on v' :. 
linked together by a lock-in connector : the etsctromc-clur.iecl block and ti,. 
be brought out of the case, for inspection or adjustment, without any intern, 
possible to disconnect the chart frame to replace the chart. Tha two sections :;.e 
from the front of the case, for replacement or maintenance purposes; there are to cjnriceiiüiis tü be cru¿i-u.od or u¡¡;j¡d¿¡od. 

re mouiítad two s;-v.*J:.rd sub ;:v:;jiL>l¡es, 
;.to;>'.z LLek. "¡ : 3 e!;.; ,:-tio &.-eíion can 
ri to its o^e.ú;ioíi; in i'.ús position, «t is 
.¿ïùUt..;*jj-~.'.e, end C'v:-i ;..ily Le removed, 

A    COMPLETE     RANGE     OF     AUXILIARY     DtiVBCtS 
A range of complementary devices makes the MINIPONT adaptable for the luust verLd ¿.udliery fur.e-tbns 
• Signalling, operation of alarms, "measurement" feilsafe doviees. 
e 2 - or 3 - spaed discontinuous control; continuous control by pneumatic cùnticllers - PAT, CAT, DAT or ÜIAT. 
a Electric or pneumatic remote transmission of the measured varieble, to a cj.ueüor, an   inäiceior 0   a recorder. 

* The intrinsic safety is guaranteed for the outer input circuit. In that case, certain options are excluded. i!e>e:e consult us. 
(Certificates n° 153.249 of the LCIE and n° BM 3 - 4.125/151 E of VERITAS ùfriee). 



•PACIFICATIONS 

The typt O 111l>OUT he» en all «IK»" trenwttor .»«ironic 
section The enclutiv« ut» of »ami«ondyetor» reduo» heattn« 
up and perente*» • etabtHty HlWiCiWW to  h«*t «neb»«» M to 
elimine» any te*in« or MnëwtfWni é»*m from tht front 
plate  The «hole of tht tremittorieed electronic »action if inter 
chanonMt with th« v«lv« unit, which can bt *ub»titut«d for the 
» ,11 mer in«tanteneou»ly • 
Special car« ha» been taken with th« inflation, increeaina the 
^strumenta inawmttivity to entreneou» voltati«, and making 
possible tha meeaurement of »ouree« whoee potante«« « con* 
cierably Afferent from that of th« ma» (tfawvtd coup»« under 
power for «Mme)««) On tht multipoint «raion, a fifth commu 
tator may b« providad, for «fitchine, tha aereen of ««eh meeau 
ring hna when  tht dewctor» art  erweieed with reapect to 

Rarthefr. th« Did« wirt it mounts in a du»t proof oaae enwrin« 
long lift and lof raquant maintenanoa. 

MMwrlm »»mut  
Function 

Pyrometer for tharmoceupm 

Milli 

Vantatetene bridee  

E       tlaetf ieatt «pan 
e       arnpHtudo of i«ro offait, if 

Electrical apan 

100*C  minimum 

2 to 200 mV 

2 to   IM ÍM6 to «00°ClapproK 

 Guaranteed accuracy 

H20»JV •   0.1»% a  • 0.5", E» 

• I iuV   • 0 16% a   * OS". E> 

i(0.2°C • 0.4% El 

2« 
01* X 0< alectrica» »pan 
town 
mon 
for a variation of km than 0.31, of tha atoctrieai i, it ii to 

•a» rwaeeweje*« _ _. M **. w —    • *r#ct v0,t••, •**•* ,0 10 

ICMR "ti db for 1000« «wo« roteatene»! or an «nomati» volta» aqua) to 10 010 tun« 

at mo«, to 00 V (OMR. UOdb for 1000R eaurce «*»«»• „->.** -- J    on eNernetèv« vertali «mal to 00 .of th« «lactric«! «pan. 

tim« th« ektctrice» «pan 
electrical apan, but «tuai 

46°C 
6 point» (can bt adaptad for 2, 3 or 4) 
7 S t. (25 (. on raque«). Commutation 
ration of a «»»itch or remotely oentroMed. 

may b« «topped by opa 

ptcoiiim 
Uerfw 
Viiitttteiejft«* 

Chart 

wmn 

120 mm 
100 mm 
21 m 0 month« ricordini at 30 mm/h) 
Continuo« curva on S» modal.aarl« of dot» on «•» 
If, 30 and  00  mm/h.,   by  chant«  of 
aveileblt 
110 127 or 240 V *10%  SO Hi. 
Mee«Kir^brkifa» ara powered   by voHie» 
Ztnor diodas. 
ft inatrumant    30 VA 
Mf> inatrumont : 40 VA 
At roar of inatrumant. by tarmine»». IWiej-in 
radi. 
103 M 190 K §33 mm (t«rmma» output) 
103 * 100 « Mi mm (connette**). 

: Ofoy 
22 kf 

Remote control 

«tabtiraod with 

if 



CONTROL FUNCTIONS 

Micro-contacts and additional tlidawirtt can t* 
added to tht MINIPONT, for operating controls, 
alarms, sifnaU and alactrical ramote transmission 
systtms. tut these elementi are not mounted in 
en isolated fashion; they are grouped on plug m 
control function units. These control modules 
have a bushing, integral with the measuring shaft, 
on which are mounted the slidewire cursors and 
the cams for operating the contacts The corres 
ponding wiring is always provided, to that a 
control unit may be added to the MINIPONT 
without any modification to the latter This degree 
of standardisation does not, however diminish 
the flexibility of the instrument; the control unit 
•s not designed specifically for a certain function, 
and tht distribution and use of contacts over one 
or several points of measurement may be selected 
as desired The control unit may contain up to 2 
slidewires or 7 contacts. A detailed description 
will be found in the leeflet NAC 102 L 

OTHSR MIN4PONT INSTRUMENTS 

TVM   A  MINIPONT   RECORDER 
•FECIAL  MEASUREMENTS 
In the type A MINIPONT, more than 10 000 of which are already in 
service, the valve-type electronic system has been /eteined, to enable 
the instrument to be adapted for certain special applications. 
Tht type A MtfNPONT, which thus complements the type D, and 
has the same format, is now reeerved tor measurements of particular 
types : pH and oxydo-reduction potentiels involving a very high 
source resistance, electrolytic conductivity measurements requiring 
the uee of e< powered bridges, measurement of temperature of elter 
nttor rotors by the Kelvin bridge method. 
A speciel "Marine" version of the type A MINIPONT may also be 

in this model, the mechanical elements have been specially 
so as to answer the requirements of the French Navy in 

tht matter of resistance to shock. 
At the metrologicel characterietics of this instrument ere largely 
dependent on the application for which it is required, it is advisable 
to consult us about each specific cees 

ROUND DIAL  MINIPONT   INDICATOR 
If no recording of the measured variable is required, the MINIPONT 
tan ht supplied in e single-point indicator version, with e round dial 
lyeelueted circumference 376 mm). The pointer is integral with the 
neeMuring shaft. 
§y means of external switching boxas (see bulletin T 11) the indicator 
ton be linked to any one of a certain number of detectors. 
Llkt tht recorder, the indicator may be equipped with optional devices 
for operating elerm, signal or control systems. 

IHIcT Ita.tOULIVARO Of QNfNfLli 178) nUHt IB*     Telephone      30« • 
tociété anonym« au capital de24000OOOésfrancs   v^iimw MK ,<   - 

r 70543 



OPTIONS 

(*n from the control function assemblies (see »on 4) tht Typt 0 MINIPONT can, on request ani at odditienoJ 
>«jfudt a owtoin numbar of additions of afternetivt«. Tha principal options ara indicataci balo« 

irnos It il not always potatola to equip a singla inetrument with several options, tha cuttomar should consult our branch 
off ion. 

Optional function or device 

"Moaaurtmont" failsafa    measurement pointar driven to ena and 
of scasa in avant of brook in measuring circuit. 

"Intrinsic safety" fattura, for measuring, circuit. 

Two maasurtng rangas, chotea by manual sslector switch. 

Two measuring rangas, automatic sttaction. 

A fifth commutator, for external synchronisation or for eonnec- 
tin« scraan of ttch mttturing lint whan datactors tro anargissd 
with raspati to ground. 

inversion of bridge. 

2, 3, 4   point recording (terminéis bridged, print wheal changed!. 

.0 Sta. Bwwcnmg speea. 

fleet reel speed change (muftipste* bttk speed by 10 or et» «4a 
nual or remote control. 
foldingStnn (hart 
2    module version. 

Pneumatic transmitter intuì poi tied 

Plug-in connectors. 

•teck ette. 

Specie), "Series 06" 

Chert lighting. 

Observations 

Included on request - all millivoltmeters 
pyrometer potentiometer» 

Multi-point recorders. 

Multi-point recorders. 

Multi-point recorders. 

Multi-point recorder«. 

Requires USò of plug-in connector«. 

Obligatory, for instruments with pneumatic 
transmission, or two-module versions. 

MOUMTINC OlMINStONS 

venien A • 
Ousjtft by terminal too »33 

Output by connector «13 «4« 

.electromechanical 
2module! , 

'electronic 

3t7 
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TP   £ 
O 
O 
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•uditili Ml 

POR THI  OPTIMUM   IN   GAS   PURIFICATION,  PRODUCT   RECOVERY 

AND CONTROL OP ATMOSPHERIC POLLUTION BY WET SCRUBBING 

E-¡JL"¿jí-3 EPPiioii'^liv 
<*•• ;S ,i  ' • M 'U-jtiU 

EßViMO INDlSSìTRY 



ixpeti ene» 
SWEMCO hit  avallalo tha accumulated txptrience of ovor 30 yeart of dtsifnine and 
manufacture   WIT   SCftUttERS.   SWEMCÒ   WiT   SCRUtKAT o*r   ¿SS!? S! 
cloncy;  cht  outcorot of many  yttrs  of  rtstarch,   pilot  plant  stud?, tnginttrinf and 
provtd   txparitnet.   Provtd.   and   tvtn   scili   Improvtd, f 

methods   of  wot   scrubbing   art  avallablt   to  you   chat 
allow   SWEMCO  WET  SCRUMERS   co   dtal   affectively 
wich  virtually   any   Gas   Owning   probltm. 
SWEMCO strvt»   industry  in  such divtrsi- 
Atti fitldi as atomic tntrgy .  .  . iron and 
«atl .  .  . chtmical and pttrochtmical . . . 
pttroltum . . . pulp and paptr . . . fartilitar 
. . . mining . . . building ... non ftrrous 
motáis and transport. 

SWEMCO 

COMUNI   tfUCHNCY 
AMO   ECONOMY 

proved by tuccttt 
SWIHCO WIT SCRUtMM incorporate tht im- 
proved and up-te-dece design of the contact «evict 
contained in tht original Harmon pacanti and known 
aa tha multi*jet impingement baffle piata. SWEMCO 
impingement baffle plates art of limpiar design and 
manufactura, rtiulting In a lighter ytt ttrongtr plata, 
a mora accurata ytt last axpamlvt aaaantiaT Ittm of 
plant. 

Th« plata constats aaaantially of a perforated plata 
and a badia grid aaatmbiv. Tht two aacciont art fitted 
togothar such that an individual bailla It mountad 
directly ovar aach ptrforation at tha point of maximum 
velocity. 

OM RATING »ltlNCI»LtS 
•tows of lituor and gas art counttrcurrant. Lituor 

tuppiiod to tha Impingement bailla plata amuras that 
tht uppar surface la complattly submerged. Tha gas in 
paaalng up through tht parforatad shttc is subdivided 
irto many thousanda of lets. These |ets Impinge at high 
velocity on the wetttd beffiti located above each par. 

feretlon. Tha actions of Impact and sudden change in 
direction form the basis «or the improved effklencits 
of this direct contact device. 

fach unit is individually designed Tht type and 
number of impingement baffle pittas dtptnd on tht 
application and dtsired performance Units have been 
instaHtd containing from I to 12 plate sttgts. 

SIMPLE   YIT   IMICTIVI 
IWIMCI      LIMITS» 



VENTI*   PIATI 

CET MAXIMUM WORK 
£KOM MINIMUM  ENERGY! 

With tht addition of the patented 
VENTOR plate to our ranfc, SWEMCO 
HIGH EFFICIENCY SCRUBBERS result 
in optimum performance; maximum 
return for pressure drop. The VENTOR 
plate alone allows us to tackle "sticky" 
substances and "diffkult-to-wet" particles. 
In conjunction with impingement baffle 
plates, sub-micron dusts or fumes are 
effectively removed. 

TMi VINTO« PIATI 
Tht VENTOR platt is fitted on a 

diaphragm, similar to tht Impingement 
baffi« plat«, horizontally in (he tower 
The plat« consisti of a series of rows 
of rectangular slots having a chimney 
situated over the slots. The throat of 
«ach slot is specially rounded, and a 
baffi« is located within each chimney 

OTMUfUM MIMO»!.« 
Liquid is passtd across tht plate, and a series of low pressure i 

nozzles inject atomised liquid directly into the throat of each slot SICTION THRO   VèNTO*     ^ 
The gas can only pats through the   "rounded slots", where it it 
vhe!ilW,<l 1° ' tî!ÎLT,,OC!ty.ïnÎ ""/'"I" uP°n tn« '»«u* ««ream. The gas decelerates in passini up throuih the 

7¡:^«in0,n^nJLÍ:¿im•• fUrtW »«•,""!<>V"d '»"P»«'<>" 'obtained giving .frectivVaoiomerVt.on The actionsperformed above require energy, which is expended in terms of pressure drop The VENTOR 
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Combination of VENTOR and impingement baffle 
plates can jive virtually 100 gas cleaning 
efficiency. VENTOR for agglomeration, imping- 
ment balm» plates for removal—in a single tower. 
A single impingemtnt baffle plate removes over 
•7 of all dust over 2 microns in siz« at pressure 
drop of 1|' w.g.  Plates having different size 
Crforations and velocities available, 

w water consumption of 1-3 g.p.m  per 1000 
c.f.m. Low liquor pressures. Recirculated liquors 
do not impair efficiency. Slurries with up to 65 
solids have bean handled. 
Possible to clean, cool and absorb gases separately 
or in one operation in tht same unit. High rates 
of heat and mast transfer obtained. 
A single impingement baffle plate can be compared 
to up to é feet of standard packing on cooling and 
many absorption and stripping jobs. 

Flexibility: Wide variation in flow possible. Abie 
to interchange all plates. Pressure drop simply 
adjusted to any desired figure; same size tower 
whether p d. of 35" w.g. or 3.5 w.g. 
Unit compact due to high allowable tower velo- 
city and optimum tray spacing. Simple liquid 
distribution, ensured intimate gas/liquid contact; 
no channelling possible. 
Efficient anti-entrainment device to ensure 
negligible droplet carry-over. 
Versatility: Most known corrosiva gasts and 
liquids handled; temperature is no problem. 
Plates simply fitted and removed; can usually 
be installed in existing tower. No moving parts 
and low maintenance. 
SWEMCO WET SCRUttERS protect proceed- 
ing equipment, and reduce ancillary plant items 
to a minimum. 
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TYPICAL APPLICATIMI 
CAS 

SO, from «ri roasters, CI, from electrolytic 

colli, blast furnict get, CO, from toller flue ges, 

synthesis gee from the cracking of oil and gas for 

Petrochemical processes; atmotamerlc air for com- 

pression; sulphuretted compounds from natural 

and refinery gam; removal of dust, tar, mist, 

resins and fume from »recess gas; cooling and 

cleaning of »recess gases from metallurgical 

furnaces. 

PR 

Iron oxide from oxygen-lanced furnaces and 

»tnter machines; Kid fume from many typos of 

plant; stripping gases from liquors; limestone 

from kilns; many products in the exhausts from 

fluldlsed, spray and rotary driers; vapour con- 

densation and soluble gas absorption; heat and 

products from Mack liquor furnaces; concentration 

and absorption of acid gases from various processes. 
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Many of the above fall Into this section. Acid 

fumee from caleteen, concentrators, reactors and 

furnaces, obnoxious gates sudi at H,S,HCN, MF, WJt 

CI,, HCl, I». Nfiji Hr^, NO,, SO.« and SO], At, » jO^, 

metallic fumes and radioactivity, odour control, 

fly een from boilert and Incinerators, fumee ano 

dust from ptabUng, minor») refining, foundry 

procostes, electrical and reverberating furnaces. 
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ANNEX   -    F 

THE ALMADEN. CENI M PROCESS  FOR  THF 

TREATMENT OF MERCURY  STUPPS 





Introduction 

In all mercury recovery plant« that treat the  cinnabar 

though pirometallurgical method«,   • tuppè  are produced.   The  rea 

•on for the  formation of • tuppè i e bated,   in that during the  con 

dentation proceta,   a part of the mercury  droplets are  coated - 

with duet and oily matterà,   which impede  their  coalescing. 

For the recuperation of the mercury contained  in the 

•tuppè  several processes have been proposed,   but the most wide 

ly used system is the hoeing of the stuppe after mixing with una 

laked lime.   If only water were present in the  »tupps,   mixing with 

lime would be  enough to the  coalescing of all mercury droplets, 

but as  normally solids and fats  are also included,   the only  drop- 

lets which may be able to coalesce are those of biggest  sises, 

therefore,   a  residue is left,   and as such  residue has a high  con 

tent of mercury,   it is necessary to recycle it to the kiln with 

the following inconveniences. 

Each time  that hoeing of the  stuppi takes place there is  a strong 

•mission of water vapor,   that contains  a great amount of mer 

cury,   which produces an environment content of mercury high 

sr than the maximum admissible concentrations of 0. 1 mg/cu. m. 

b) Recycling 

As the volume of recycled mercury is  about the same as  that 

one produced,   it is compulsory to give back to the kiln the 

produced s tupps.   Such procedure causes  great unbalanced ope 

rating conditions and strong losses. 

The ALMADBN-CENIM procer 

The above inconveniences have encouraged the investiga 
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tieni of a now proc«ss for tho handling of s tu pps.   Tito process 

dai Won developed, jointly by th« National Cantor of Metallurg! • 

cai lavoitigatiom (CEN1M) at Madrid and by tho Aimaéon mercu- 

ry plant at Almadon (Spain).    (1) 

Th« investigation aimed at th« obiainmoat   of th« fol- 

lowing obj«ctiv«l: 

a) Ponibillty of proem automation 

b) Vapor tight operation 

c) Rooidu«! to b« disposo* of ihould boar a« mercury 

d) Any rtiidu« with mercury content (if any) muot bo in enough • 

•mall amount! allowing iti treatment in an auxiliary furnace of 

very amali liso. 

The proceii i« baaed on the action of cauatic reagenti 

at about 1005 C on the »tupps,   with the consequent hydrolUis of 

the oily film and the cleaning of the duet which coat« the mercury 

droplet i. 

The proem il ichematically ihown in diagram apnea. 

It hai been found that the atuppe contai» a part of mor 

cury in oxidised form,  and in this proem ramaina ia «oration. 

Therefore,  after troatment of tho itupo« by th« Alma, 

d«n-C«nim »roce«« it if obtained: 

a) Metallic mercury in liquid form,  which ia oaiily    «iphoned out 

of th« roactor. 

b) A solution whore all morcury contained into the «tupos in th« 

form of oitides or •ulphates is found. 

(1)   Such proceaa is covered by patonts.   Theroforo only it« general li- 
nes can be disclosed in tho preeent description 
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c)  The  solid partici«•,   that due to their  very tine  size are not  re 

tained by the  cyclones,   remain in suspension  in      the  solution 

In order to illustrate the possibilities  of appi nation o: 

the Almadén-Cenim process   to the  case  of Turkey,   some  general 

considerations  are made below,   taking by way of an example   the 

case of Konya.   It is  important to emphasize that  to determine  the 

final possibilities of application of the procès« to the  Konya  or  Hali 

köy plants it is  compulsory  to perform thorough testing at laborato 

ry  and pilot plant scale with  samples of their stupps,   in order to 

ascertain the suitability of the process to  such plants. 

3.     M«taUurgical plant of Konya 

3- 1-    Treatment of the stupps with lime 

*• *• 1v    Materials balance and condensing efficiency 

According to the  calculations   made  in Section IV   of - 

this Report,   paragraphs   3.1.   and 3.2.2.,   the most  significant 

fact  is   that during   1971,   some  54 tons of mercury  have  been 

recycled at Konya,   and that if such procedure  could be discon 

tinued,   condensing  efficiency would be  increased in about  4%. 

Therefore,   the  most important  conclusion drawn  from 

the above calculations is  that recycling of the  stupps  should be 

discontinued. 

Of cours«,   such  stupps must be treated in an auxilia- 

ry furnace in ord«r not to shorten the mercury production al- 

most to      half.   The treatment might be made  in a  retort of - 

about  1 ton/day capacity. 

*• 2     Tr«atm«nt of stupps by the Almaden-Cenim process 

If the treatment of stupps would be performed at Ko- 
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nya by this process instead of using the lime method,   the  effi- 

ciencies  to be obtained are  calculated in an approximate  form 

below. 

We assume that the efficiencies to be obtained would 

be  similar to those of Almadén,   as  the characteristics  of the Ko- 

nya ores  do not show unfavorable factors. 

According to the aforementioned data,   the stupps,   dis 

regarding the accompanying water,   would contain: 

Mercury       141.87 x 0.939 =     133. ¿2 tons 

Dust (already calculated) 36. 00 tone 

By the Almadén-Cenim process,   the 94% of the mer cu 

ry  contained into the  stupps  is  recovered and is  ready to be  bot- 

tled,   and  remaining 6%  stays  in     the residue (this 6%,   corres- 

ponds to  a  5% of the oxidised mercury during condensing,   and   \% 

to the  very tiny droplets which do not coalesce). 

Then, 

Mercury to be bottled 133.22 x 0. 94 =   125.23 tons 

Mercury  into residue 133.22 x 0.06 =      8.00 tons 

If the residual pulp from the treatment is supposse 

to have  20% humidity,   its composition would be: 

Mercury Content 8      tons 

Solids 36      tons 

Water (20% of 36 tone) 7.2 tons 

51.2 tons 

The above figure indicates,  that now only 171 kg/day 

should b« treated in a retort.   If 4 operations are performed by 
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day the needed capacity of the retort is only for 43 kg with -- 

15.6% mercury.   Its dimensions «re  so small,   that design pro- 

blemi and inveatment would be negligible. 

Conclusion. 

From the above it can be concluded: 

a) The recycling of mercury as a  residue of the mercury hoeing 

method,   carries along with mercury losses of about 4%. 

b) To avoid recycling it is necessary to distillate the mercury into 

an independent retort.   In the case of lime use the capacity of the 

retort should be  1 ton/day.   This  volume is excessive taking into 

account that the heating must be indirect. 

c) With the Almadén-Cenim process the amount of residue  to be 

treated is reduced to 170 kg/day. 

d) The higher expenses of the Almadén-Cenim process are fully 

compensated by the much lower expenses of the retort procès- 

•ing of the residue.   These advantages are shown in Table F-1 
appended. 
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ANALYSIS OF STOPPAGES 





1       Gengral 

In this annex an analysis of the  stoppages  of the me- 

tallurgical plants of Konya and Halikôy is included. 

Stoppage« have been classified at Konya according to 

their origin,   i.e.,   metallurgical stoppages,   (slag formation,  de- 

fctive f..di„g 0f the kiln,   etc.),   mechanical  stoppage,   (caused by 

breakdown! or failure in facilities of the plant),   stoppages by re- 

pair, or maintenance  (refractory relining,   etc.),   stoppages by mo 

tive.  foreign to the plant  (power  failure,   lack of ore,   etc),   and  " 

mi.celian.ou. stoppage,  (.toppages whose motive, are  not .peci- 
fied in the plant's record.) 

At Halikôy,   where other  record systems exi.t,   it ha. 

not been po..ible to follow the above clasificaron,   and another pat 

Urn of analysis has been adopted. 

Stoppages  duration are  given in hours and where possj 

bl. have been attributed  .eparately to each one of the two kiln. - 

existing at Konya and Halikôy plants  (Units I and II). 

1      StoPP»««* at Konva Pl>nt 

M     Tur  1971 

211      Metallurgical itoppanee 

Slag formation 

Scrubber, cleaning 

Defective feeding of 
the kiln 

Unit I % 

65 

Unit II 

126 

% 

120 86 
- - 2 1 

63 35 17.5 13 
183 h 100 145.5 h 100 
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242   üfftmti *f fttoi ft flit pitm 

2.4.1 

1.4.4. 

Lack of or« 

Sticky oro 

Froaon oro 

Clung« of oro stock 

tOAWlftllt 

Lack of oloctric oowtr 

Unit | 

142 

3, SO 

16, M 

IT.i 

1,0 

-JL2 
104 h 

Unit 1 

51,1 

•2,0 

Calcinât vibrating footer 

Calcines track 

Convoyor beltà 

Cruahora 

Burner 

Else tri cal motor • 

Air comnreooor 

Calcinât »i* 

Fuel-oil tonka 

Refractory relining or 
repair 

18,0 

6,0 

7, SO 

6,0 

11,0 

102, S 

1 

t 

9. S 

190 

19 

19 

6 

1 

I. S 

1 

J 

S9 

196,0 k   199 

Unit I 

111,10 

4 

I 

If 

IS 

Unit II 

14 

41 

1 

t 

S 

10,10 

11, f 

61,0 

ITO k 

MUl 

7« 

IS 

0.5 

9 

* 

156, SO k      100 

14 

15.5 

0,5 

S.O 

1,0 

6,0 

7.0 

19,0 

100 

Ü0 m IM JL2S 
120 k 199 199 k 199 
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2. 1. 5.  Miscellaneous 

j 

Unit I 

2. 1.6. Summary 

Unit I 

Metallurgical stoppages 183 

Stoppages foreign to the plant 184 

Breakdowns 286 

Repairs and maintenance 120 

Miscellaneous  - 

773 h 

2.2.   Y aar  1972 (January.   February. March) 

Hours % 

Metallurgical stoppages 53. 0 23. 4 

Stoppages foreign to the plant 61.0 27.0 

Breakdowns 112.5 49.6 

Repairs and maintenance 

Miscellaneous -                            • 

% Unit II 

2. 208 

% 

100 

- 2. 208(1) 100 

% Unit II ft 

24 145. 5 4 

24 156. 5 5 

37 170.0 5 

15 588.0 18 

2,208.0 68 

100 3, 268 h 100 

226. 5 100 

3     Stoppages at Halikdv plant 

3.1. Y ft*  *?" 

Table G-1  annexed  shows the different  stoppages pro 

due ed at the plant during 1971  and their  reported causes. 

3.2. Y ft'  *?7? 

Table G-2,   shows the different  stoppages produced 

during the months of January,   February and March 1972. 

(1)   January,  October and November  1971 
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For  February and  March only total hours   tor stop- 

pages are available without possible discrimination between  Units 

I  and II. 
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ANNEX   .    H 

REFRACTORIES 





1      S»Qcific»Uona of presently med refractories and recommendations 

Both Konya and Haliköy plants use the following re 

fractories,   located, according to the diagram below: 
^ s.f •#* .#.1« 

X 
*k 

Their  specifications are included in Table H-l. 

The refractories used by us for the roasting of ve- 

ry abrasive ores,   and which have show« live s above two and half 

years have the following specification,   (see Table H-2). 

The above refractory, has been also used with very 

good results for the roasting of very abrasive ore, of the breccia 

type at the metallurgical plant of Cordero Mine,  Nevada (U. S. A ). 
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1     Introduction 

In all concentration mills,   in  most loading or unloa- 

ding installations and in many processing  plants the control depart 

ment ha*  the problem oí estimating the  average quality of a  batch 

of ore produced,   loaded,   unloaded or fed   during a given length of 

time.    The  estimation of this average quality   (content  in  element 

A,   B,   etc. ,   sizing analysis,   moisture  content  and so  forth)  is   - 

usually  carried out by  cutting increments   of the  ore to be  analy- 

sed at  regular intervals,   either by hand or  by a mechanical devi- 

ce. 

Sampling is  performed at a  point  where the ore trans 

port circuit is broken,   the sampling scoop  travelling through the 

stream of ore and moving along a surface   which we  shall  call the 

sampling   surface.   The   successive incréments   are usually  collected 

together  in the same  container and the bulk   sample thus  obtained 

is further  sampled in  several stages until   the   weight of the analy- 

sis   sample  is  attained.    The  secondary  sampling  operations  are ma 

de either on a continuous  stream (automatically) or on the batch 

sample (by hand),   according to the weight   of the  sample at  each 

Stage  of  reduction.   The   sampling stages   generally alternate  with 

the comminution stages. 

The  result  of the analysis is   an   estimate of the un- 

known actual  content of the batch being  sampled.   The  purpose of 

this  study  is to recognize,   and estimate,   whenever possible,   the 

cumulative  errors which together constitute   the  total  sampling error. 

I.     Sampline Errors 

In the determination of the grade  of an ore,   different 
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op« ration» are par formad which originata aaveral arrora that in- 

fluença in tha final raault obtained. 

Sampling may ba classified into: / 

- Primary sampling 

• Secondary sampling 

Primary sampling is that performed on the feed-ore 

and before any modification in its structure take a place. 

Secondary sampling includes all operationa performed 

in order to prepare the laboratory aample. 

Although,   strictly speaking,   the secondary sampling 

aiao covare the aelection by the chemist of the portion for analy- 

sis from the laboratory sample,   this final sampling stage is usual 

ly considered as part of the analysis and its variance ia part of 

the analyeie variance,   since this latter is calculated by means of 

results obtained on different analysis  samples taken from the sa- 

me laboratory aample for practical purposes,  therefore,   the se- 

condary aamphng may be conaidered to be complete with the pre 

paration of the laboratory aample usually a few hundred grama. 

Both primary and secondary eampliag induce several 

errore which may be classified as: 

1) Discontinuity error  that depends on the amount of aample taken 

and ia Independent of how the sample has boon taken. 

2) Grouping error,   due to the uneven distribution of the oree and 

to the grouping of aampled particles. 

3) 9ttf|tftlst «rror-   which depends on the way    > -   the aample is 

taken. 
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It is difficult to determine "a priori whn h .s the 

weight ol each one oí the above errors on the total sampling - 

error. 

3.     Error» in primary  sampling 

The  primary  sampling  error   is  the   conséquente  01 

the difference  existing  between the   "actual"   and  the 'idea!    prima 

ry  sample.   This  error  is essentially  dependent  on the wav the   pri 

mary sample has  been cut and its  study  consists  of a critical   exa 

mination  of the   sampling machinery.    Such   study   is merely outlined 

here. 

Depending upon the type  of  sampler  the cutter  consists 

of: 

- Type   1:   a  rectangular opening moving  in   a  horizontal  pl&ne,    the 

direction of the  movement  being   perpendicular   to the   horizontal 

projection of the  stream of ore; 

- Type 2: a rectangular opening moving in a horizontal piene, the 

direction of the movement being parallel with the horizontal pro 

jection of the   stream of ore; 

- Type 3: a circular sector opening, revolving about a vertical or 

oblique  axis; 

- Type 4:   a series of riffle  splitters or any cascading device; 

- Type 5:  a revolving shutter,   or 

- Type 6:   any  container moved by hand 

We  shall  consider only  types   1  and  2  samplers as  type 

1  is the one existing at Konya,   and type  2  at Haliköy. 
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• Typ« 1 and 2 «ampiara caá ba coneidcred fra« from biaa,   what 

evar tha diatribution of tha aia« and density fractiona ovar tha 

taction of the atraam,  whan tha following condition a arc eatis- 

fied: 

C\.     the cutter apced is constant during tha croi ling of tha mineral 

•tream and ia tha same for all parts of tha cuttar; 

Cj.     the cutter ia  driven completely out of the stream on each side 

of it; 

C3.     the opening ia wide enough not to have a selective effect on 

the largest particles (at leaat three and preferably four times 

their diameter with a limited number of exceptions); 

C4      the head of the ore fall ia aa low as possible in order to pre 

vent the fine a  from flying (when the ore is dry) and the large 

particle  from  bouncing; the tendency to bounce  ia aggravated 

at high particle speeds; 

C5.     the scoop ia  designed to prevent any overflow; 

C/.     The cutter ia  free from clogging 

C7.     the cutter apeed is not so high aa to allow racket-stroke ef- 

fect; and 

Cg.     the cutter edges are sharp 

Whenever one of these conditions is not fulfilled,   a 

bias is likely to occur,   the magnitudo of which cannot be predicted. 

When the opening of the  cutter is determined according 

to condition C3 above,  and the apeed of the cutter ia regulated ac. 

cording to condition C7,   discontinuity error dissappeara or at leaat 

is greatly diaminiahed.   Grouping and operating errore are alao di- 
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minished   if  conditions Ci to Cg art respected. 

Errors  in   secondary  sampling 

These errors are the sama ocurring in primary «am 

pling but here each time a mass reduction and a grinding of the 

ore take place such errors appear at each reduction stag«. There 

fore it is necessary in order to reduce them to pay maximum at- 

tention to secondary sampling, avoiding fine ore losses and sample 

contamination. Samples must be carefully homogeneized, especially 

when taking  the part of the  sample to be  sent to the laboratory 

Analysis   Error 

The analysis error may be determinated by replicate 

analysis   of the  same  laboratory sample. 

The variance thus calculated is  valid only for  speci- 

fied condition,   i. e.   ore,   element,   method,   chemist. 

If V is the variance of a given analysis,  and if a  - 

mea,n content is calculated from n results,   obtained either from 

the same   or from different laboratory samples,   the analysis va- 

riance  occurring is: 

1 

The laboratory in each plant  should know the varían 

ce V attached to each analytical method. 

6.    Influence   on the total error 

The influence on the total error of each one of the 

above considered errors is,   on average,   as  follows: 
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- Primary sampling «iron are about    10% of the  total 

- Secondary        " " " "       60%    "    " 

- Analysis errors " "        30%    "     "     " 

7.     Iotsrval estimation and confidence  limits 

The object oí this paragraph is to etudy the confi den 

ce interval given by the number  of sampling analysis performed 

during our testa at Konya and Haliköy,  i.e.   to assess 

a) Limits of error« in ore grade  resulting from the number of 

analysis made during the tests. 

b) Minimum number of analysis that  should have been made du- 

ring those days in order to get a ± 10% limit of error. 

c) Recommended procedure for the  determination of the proper 

number of analysis to be made in the future in both plants. 

In th« following,  mathematical derivation of the formu 

las has been omitted as only elementary statistical  methods have 

been used. 

7. i. Limiti of errors 

7. 1. 1. fronya 

For a probability coefficient of 0. 95,   the error inter 

vals have oscillated,  according to the days investigated from 

i 15% to * I. 3%. 

Ths largest limit of error corresponded to the 24 

April and ths lowest to the 21 April. 

According to the probability coefficient of 0. 95, we h§ 

ve for the 24 April: 

-[*«" '^úfiW-M ••w»?írV^i£L] = 0.95 
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The  valu«  oí t in tablet  (1) it  t  = 2.08b,  then the 

confidane« intorval is: 

P   (o. 2084  *Z &  4=0. 2818 J = 0.95 
i 

namely,   the true  value oí the average mercury grade of the 

or«,   was included,   with a 95% probability  between 0. 2084 and 

0.2818.   Aa the   calculated mean for this   day was 0.2451,   the 

limit of error was  \_  15%. 

Similarly for 21st.   April: 

P[M*. -t^fàns: * e $ ^«»••^¿ysäL 1 = 0.95 

2. 074,   then 

P   lo. 2586 £    ©^¡0. 3054 J = 0. 95 

The limit of error in this  case was 4, 8. 3%. 

T. It. Halikov 

Using  same procedure,   we have  found: 

•  Largest limit of error: ± 20. 9% 

(Analysis made  from the 12-18 shift of 7   May to 6-12 shift of 

8 May) 

-  Lowest limit  of error: ± 14. 4% 

(Analysis made  from the 12-18 shift of 6  May to the 6-12 J 

of 7 May). 

7. 2.      Minimum number of analysis to be  performed 

For  a normal distribution and a   sufficiently large sise 

of the sampled population the size of the  sample is derived - 

from 

(1)    "t" Tables of "Students" distribution 
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n  = 
1.962 .   S2 

where: 

n: lit« of the sample 

S2 = populational quasi-variance 

d s accepted limit oí error 

7  2- 1    Konva 

In this  case,   we have  for the upper limit of error the 

day 24/IV/72.  where 

S* =  0. 0062  (estimated though the  sampling variance of the  day) 

d =  0. 1 x 0. 2451   (10 per  cent of the   sampling average of  the 

day) 

th.n    n -   *   962 x 0,0062 Atk        t     . men,   n    = 40 analysis 
0.02451* 7 

7-2. 2.  Halikòv 

For Haliköy the period with an   upper limit of orror 

was that one from the  12-18 shift of 7/V/72 to the 6-12  shift 

of 8/V/72,   where 

2 
S   * 0.0117  (estimated through the sampling variance of the pe 

riod). 

d « 0. 1 x 0. 2844 (10 per cent of the   sampling average of the 

period). 

„      1962 x 0.0117        _.        ,     . 
n « m,  : 56 analysis 

0. 02844s 

7- 3.       Recommended procedure 

The above results clearly show that the number of 

analysis must be increased both at Konya and Haliköy,  up   to 
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a  daily minimum of 40 and   56  respectively.   With such a  sam 

pie   ais«,   the limit of error  would be below   10% for a  probabi 

lity   coefficient of 0. 95  during  the days of the tests. 

Now,   it is  very  important to  realize  that if  in  the   fu 

ture,   what is probable,   the   variance gets  higher limits  than 

those  above corresponding to  the days of the  teats,   56 and 40 

analyaia might be insufficient. 

Therefore,   it ia  adviaable to calculate every day  the 

true  limit of error that the   selected number of analysis  (56   for 

Haliköy and 40 for Konya) may introduce in the true mean of 

the day. 

For thia,  and uaing the formula 

1. 962 S2 

n s ————— 
d2 

we ahall nave for Haiiköy. 

n r   S6 

S2 =   sampling variance oí the day 

«        1  962 S2 

than,   d* = ••• \ d = i 0. 2619 S 
90 

The percent of error will be: 

d x  100 
x 

Where x ia the mean of the day. 

Similarly,   for Konya, 

n * 40 
ml m    »  aampling variane* of the day 
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J.      1. 96 S2 
then, d * 

40 

d = i. 0. 3099 S 

and th« percent oí trror: 

d x 100 

x 

Where i is th« mean of th« day 

I.    Influite« of sampling error« in th« calculated efficiencies 

Th« above paragraphs clearly «how th« paramount 

importane« that sampling procedures have into th« calculation of 

a representative value of th« average grade of th« or«,   and con 

sequ«ntly in obtaining a representative calculated efficiency. 

As an «sample,   and with th« 22 analysis performed 

on the or«,   the 21st April,   at Konya,  we hav«, aeauming that for 

th« 10th April th« calculated m «an of 0. 262% wor« th« true mean 

of th« day,   (See Ubi« IV-I of Section IV),  the following possibili 

ties: 

a)    D»v * Ha Oro,  tono        Ha (contenti     Hl (UMK«4) 

20-IV 0.261 12.5 137.55 

21-IV 0.2S2 UT. 5 387.75 345 

»)-&U.        * Ha Oro,  tona        Hj {cfffttflt)     Hi (flllhfi) 

20-IV 0.262 52.5 137.55 

21-IV 0.2516 (1)        117.5 355.57 345 

(1) Low«st limit of —   • 
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c)-£UL_      S-ÜÄ-        Prt»  tfflff Hi (cfntf^t)     Hi (fluiti) 

iO-IV 0.262 11. S 137.55 

21-IV 0.1054(2)        117.5 420.0 345 

(2) Upper limit of frad« 

Therefor« th« rang« of poaaibU metallurgical officios 

ciee that day have been: 

a) Effe  =  H5    =     345 
137. 55 *   307.75 525. 3 

65. 7% 

b) Eff =   — £15   =   «il!    = 69. 9% 
137. 55 *  355. 57 493. 12 

c) Eff = —HI    =  -J*ì    = 61.9% 
137. 55 *  420.0 557. 55 

Th« above calculations  arc iel£ explanatory. 
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VII   1.      SUMMARY  OF RECOMMENDATIONS 

The  recommendation  included in Section  II  of this 

Report could be  summarized as follows: 

*) Konva 

The Konya  plant is  properly designed from a metallurgical 

standpoint but its layout makes  difficult a proper process 

control. 

Maximum  interest  should be paid  in  getting a   regular  feeding 

of the kilns,   avoiding  stoppages  and  getting good  calcined ore. 

Feed ore   control  is  of paramount  importance,   together with 

th« control  of other  variables  of ths  metallurgical  process. 

A  continuous  and total  attention  from  the part  of the techni 

cal personnel to the above objectives will  stimulate the atti 

tud« of labor in charge of the  several services  of the me- 

tallurgical  plant,   and will  result  in better process   efficiency. 

Great improvement in mining operations is necessary in or- 

der to get a  regular  supply of ore to the plant. 

t»> Hallkòv 

The Halikdy metallurgical plant needs a total  reconversion 

of iti present product  facilities  in order to achieve  comple- 

te satisfactory working  results. 

A present  situation of the mercury market does  not advise 

high investments into new production facilities,   the recom- 

mendations  included in this Report  should be adopted with 

the criteria to improve the present efficiency of the Haliköy 

plant with minimum investments. 
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Improvement of mining opt rations should bo considered in 

order to propare the Halikoy o rebody for future expansions 

of the Metallurgical Plant. 
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