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INTRODUCTION 

Th« Ministry of Economy and th«  Industrial Deve loj 

Renovation Organization (IDRO) of Iran art ourrantly txaainirtf th« 

possibilities of developing a lccal  lead and lino industry. 

The author, a UNIDO staff aeab«r, NU requested by tlM 

Oovernaent te aséese the studies which had* bean preparad os the 

developawnt of such an industry.    In addition to examining tas 

technological aspects, a detailed examination of th« oasital oosts, 

capital charges and operating costs included in th« studies MM 

requested by IDRO, to assist in the discussion« being h«ld with a 

potential plant supplier. 

The r«port includes the aain findings fro« th« assvsasrnt of 

th« studies,  together vith a draft proposal for a Spaeial 

project to assist IDRO in developing thU industry in Iran. 

A nuabar of discussions were held with th« Résidant 

and offioials froa the Ministry of leotmsy of th« Qovsrn—at of Iraa, 

regarding futur« teohnical assistano« projectd to b« backstops«* ay 

UNIDO.    Th« rssults of tbsee discussions are included in this report. 

1 
•i * t * • -1» f¿ ÉS*i4i^^ *"• 
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21 X 

ì»l 

lJÎCi   Arrival U feharaa Kr «ir fro« Vi««. 

19T0I 

ta j IJTOt 

 # Wtifftmwm 
« MM «CTMd   tfcftt •« tte «pet   M^^URM  tmould U 

**•« to ta« Ináuatrial DovolopoM «* Jbno^tioi» 
O/fanlaatioa (1,0.1.0.) of inn m% tao MM Mm» M 

MMMlOf tM  pOMibl« futur«  imnO UcblUOoJ.   «MiltUM 

U this atetar.    1M «valuation of tb* poaaiblliUoo 

fot a *tallurwio*l Gaatr« m Im -«Id bt th« aubj«ct 
•f a «abat*»*»*,  wpMP,t#| «i^ion. 

». aaaafi imtlimé that » US« «.l^tioa MM eurraatl, 

«itMMUf «1th Z.S.1.0. a proposti to build a IM« ant 

•iat plat* la Im.   MooaBtadfttiea* of a laai «•« sine 
H«t i« Ira. «ml« ba má», b*~d OB iftt «^^ of 

«haw aa«etUtioM. 

19701 

I.M.O. »a««*«*«4 « a«aaiaaUo« of «at tari«** atadla* 
•aa» oa tao «miopaaat of a laa4 and Has laduatiy in 

Im.   la particular a «ouiUd «tody of tao «•oftMlofiaa 
m^ÊUémA ••»"•l ••• •»»•tia« ooata pro»««»« by 
•HMH1HB1 (tha Dial Stato Ia*tltuta for Ooal«ftlac 
9mTm^* muiìmm **mtm.) «•* main«. 

uro (!*»*,)> ____ 

* &•»•• »«<a¡wií¡¡rí¡ate¡te^ 
"« I"« aorta« «fea« 

iMtapiMilir *>» ****, « m-mam i* 
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The expert was required to MM«« ite feasibility of 

processing these oree.    (A document giving aore infer- 

mati, en on this potential projeot is attached mm 

Appendix III. ) 

1 February "l$)Ot    Diecufjons wit» M»    n   r|  ^Ifrajf, frfftoj  fiBtlM" 

 »*d %/ W. Khftdea. Pireotcr of the O«olo«ieel Purvey 

It w«e suggested that part of the facilities and infor- 

mation obtained during the Geolo^ioal Surre/ Biffai be) 

useful to the ceramio industry in Iran.    The possibility 

of a ceramic industry consultant being provided by UNIDO 

under SI3 fund for some two month« to prepare a [irngx—JSi 

cf work i*nd specify the manpower and ««rulpaent required 

for a dpeeial Pond project to aseit^-the isproveaeat of 

present operation and extension of the cereale industry 

was aentinned.    It was agreed that this would be dlaeuaasd 

further with the appropriate offioer« in UTI90. 

2 February 1970:    Meeting with Mr. M. 3hellon. Hosident tea—-tati»«. 

It was agreed that an individual expert in lead aal «ine 

-       production would be sogrevted as a pre-liainery te the 

-     Speelal Fund projeot outline* 1« Appeadtx II of tax« 

report.    A proposed jcb description for the «spart it) Mt '* 

out in Appendix IV. I 

the potential Special fund projeot« for a Ceraaio Ceatre 

I •**! Metallurgical Centre oould beta a« attaoaaá io «IMI 

I existing Geological Survey.   A gaolofioal, «inorai areaalag, 

I Mtallurgioal and oeraaio ooaplex «asportai by isjttviaaal 

       .., *>*?i*l **w*4 pro4«ct« but_ having 

'• faciliti««, wa« considered deelrahle. 

,r 
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1.     »e ftobnieel-looeoeloal Report on th« Developnent of Ued- 
Zlao Iaduatry in Iran by tb« US« In.titut. for Doeicniaf Mon-f«rrou« 
NrtAllwv nnterprie««, aad« in 1966, indict* that the (Upo«Iti of 
«*He ore« of lead «aft tine in Ira» oenno« U ut i Head for ite pro- 
dao«loa of the*, e» tal. i« tea »«ar futur«.   Th« ««u*> «herefor« pro- 
peet« tant a 1««4 «ad «las ooeplex b« motid in Iran beeed on to« 
•alphlee deponi«« found in th* o«ntr»l art« of Iran,    flu «xt«nt of 
«he numi of to««« or««, however, hev« not b«en eetebliefaad. 

S»     <kl«e or««, «leilar in ohealcal and phyeioal oaerect«ri«tio« 
•© «aoee found in Iran, oaa aad ar« bainf prooeeeed in a f«w d«v«lopinf 
oottatri««.   n* aael« Free««« i« feaerelly uead, followed by oonv«ntional 

la «ino eleetrol/tlc aad laad bleat furnace plant« or in an 
•»Mint Perneo«.   11M flow>«a««t i« aora ooajplioated and 1««« 

«•11 aatabliahad than th« oonventional evlphide flov-aneet, aad oonee- 
•eeatly tat production oo««a Involved ara hifher.   A feasibility ttudy 
of «ha tveataeat of «ha oxida ora« found in Iran has recently baaa 
eoapletei by j.h*. Baiaar« of Panai« a« part of UMIDO »a US 
of tMhaioal eaelrteno«. 

1W internal aartot for laad and tino la Iran i« anali,   for 
«he aajorltj of «haaa aetal« produoed by eaaltu* plant« 

I» Xve* will ba asporta«.   I« i« «eeuttui, therefor«, «ha« if 
•ino ooaplex 1« te ha profitable, l« auat produo« 

«aec« »tal« at «eat« bale* «ha Intaraatioeal natal ——-^ ari««. 
1, homvni, no «salifiai aatallwglat« in Iran with praotioal 

U «hi« area,   laaad on thee« pat—«tei«t it would appaar 
eeaelaeratloa ehould tfeatefete ha fi««« te «tíllalas «a« 

tea «e oepere«ea by «iasl« flotation «at «at ooa- 
ean he treated U conventional aiao «leetrelytlo end 

Ita hlaet Aaraaee or eleeirlo ave ftemhn pianta,   hai fio» eh«««« 
lly eiepfd la a «enter of develeplaf ©©«atri««. 



- s - 

4.       The general  etrategy fop development, of * 

complex,   based en sulphide ores and utilising the oonvmntional Mthoaa 

of metallurgical proceeding -utlined in the OIPR0TSnn«T study 

therefore to be justified.    Two important a.pecta of the study,  t 

appear to require further consideration. 

(a)      Capital coetet    The capital coate for an electrolytic 

zinc plant appear tc be more than three time« higher 

estimated made by large international lead and «imo 

*nd plant suppliers for «imilar capacity electrolytic lino 

plante - , 37 million ae compared with I 12 million.    A datali«* 

analysis ci   these costs is shewn in appendix I. 

(t>)     Profitability:    'l'ha profitability of the lead mad line 

plants is largely based on inflated domeeUo prioes for lead 

and sine,  in comparison with the International Metal •- fcim 

prioes.    An estimate of remuneration of oapital for as «leotra- 

lytic sine plant produoinf 30,000 tons of sine par IT I« 

to be found also in Appendix I. 

•.•commendation«! 

1. Further exploration should be made of the i««ar*aa of ""Iftid«. 

ore« of lead and sine in the central area of Iran a« aafgavtad la tm* 

OIPROT'WE'llBT «tudy.    The team of expert« recruited to oarry eut tait 

work might be attached to the Geological Survey Institute of Iraa la ofrtng 

to be «blu to utili*« the information and servio« already «vai labi« la 
Iran. 

2. The QIWOTWETIBT study suggests the ereotloe of an interliaaaC 

lead and sine «melting ooaplex recovering all valva«, Xa «lav of tat 

shortage of «jualified personnel available in Iran la ta« areduotioa of . 

that* metal«, it might be «dvi«abl« to ooaaidar ta« «««ótica of a tiaal« 

•ine or lead plant, either oo*bln«d or aa ftiafU units. Ima rtot.tlj of 

leaoa retida«« and «ulphurous gaae« froa tat tiaa alaat sjat laaa fanmn 

•l«gs ooultf M developed later at a «aeoaa paata «nam ta* aala — «*- «a 
operating efficiently. 

,s«-J «a. 
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}•      Tèe eonventional flow-sheet, roasting, leeohin* and eleetro- 

l/«i», oould be used for the production of tino fro« sino sulphide 

tOMMtntti,    A further study of the advantafes of produoing lead in 

tèe «lectrlo «ro lead anelter developed by th« Boi ùteri Minine Coapany 

U laeaen and «ha lead blast furnace night be aedo.    Siailarly, a 

map ari KM of electrolytio and theraal refining of lead bullion oould 
èa elaborated. 

4*      ft» neoeasary attallurgioel know-how required in the abort 

tat» to «Milt ta« noMMful dovolopaent of a lead and tine industry 

•MM M sulphide ore« la Iran night be provided by experta with ape* 

alalia** aaoaledge of vario«« eapeots of lead and sine produotion and, 

ia «fea ?*m§ tara, through fellowship trainine.    Tai« assistance oould 

be flaaaaed fra« tèa UK» apeoial Fand.   A draft proposai for a Special 

faa* arejeot to assist tas ladaatrlal Sevalopaant and Kenovation 

Orpalaaltoa of tèa Oovaraaaat of Iran in the planning, the designing and 

tè» operating solióles required for a lead and sino ooaplez in Iran is 
•a* oat ia ispeadit XI. 

tf tè» of sulphide ores are found to be insufficient, 

erection of laad ana sine sulphide pinata, a 
éateilaa feasibility stady of tèa production of tesas setal s froa calde 

tooè a study »iget be tè» subject of a aiai- 

by tèa UKW apeoial rani. 

feaalA ba a* 

vSr        * 
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OF-À ÌMD MD ZIWC ¡MDUSTOY IM Iftf 

The OIPROTSVamffT «tufo, 

The "Taoiuucal-Eoonoraical Keport on Davelcpaeiit of  

Industry in Iran" by GIPROTOVETMÍT, conolud.. that ta. loeaU, 
occurring oxid. ore« of l.»d and zinc 0Mlnrt ^ unUf#d u ^ 

near future.    The .tudjr propone, that th.  .«.iting unit, mm ft*. 

•ulphide ore dapo.it. found in the central «fi• of Ira«. 

While accepting that  the actual »tent  of th* MlffWI <M|É 

«1al7.l1 of th. müphide d.po.it. have not  Men ertabiiMM«    tkw 

OIPROTSTOTWr report state, that infora.t.on ^^ by ^ 

.paci.li.t. during 1968 indiate that th. «Iphié. iepo.it. +^à 

be .uffioient  to rupport the .reotion of . i** „* ,iM OGJt#Uau 

Wie GIPROTSmWr .tudy  a.«u»e. m ^ly... for tà, „j^., 

ore..    The oro. were con.id.r.d typical „ith no  initie, «àieh 

would complicate proce.sxn*.     The .tandard convention ri<m~mj-\t 

roa.tin«, leaching and .lactmiy.i. 0f .ine  wlpàid. eoM*.ftraft*. I» 

•Wtted.    For the lead concentrate., .interi,* follow* * M«** 

fymaoe redaotion and thermal  refining MM indiate«. 

»0 ooa,)«»tiv. a.^.».nt i. ^4. im %km amammm ««* *t 

ftfca poMibillty of u.inf alternative te*»!«,«...    for ea*»l«, m m 

•idaration i. «iven tc u.ing the Weliéen proetn é*v*le>aM '-\ ,t 

•* « alterati*, to .interin« and Meet íWMM raéwUe».    l»e «fea*. 
-1 refiain, of 1.* builion i. MWw4, .^ ti. ^iltt, 9t m)mm% 

r-finlnt i. „ot «.ntioned.    It i. r^e«*»** «*. ^ „l%mn mmUf 

ComW in S*****, Lurgi ImbH in F/ankfWt (**>) «M fc«Wp«a «ai 

to Äoateveechic SP i„ Milan (Italj) •*«*< M _ 

•em% «ttoUtion. and/or pr ^uotio« ml ê»t*. 

CIB0ÏIII1]» IIM eetijamft«« th« «e#it*l 

ft*» «IN «Ml profitability for 

«Elyàid. ..«••. trate, and ha* i Mil taie. 

of ¿40 aim*» H.a. efuiy»le«t te t*«MUlé«* fe* *},MJ0 a«» ,4., 

<*#» 
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30,30c tons Uaá pmt m«,  %** *>«•} «àiAIA »i*!« *|u*- 

flMaáUüai r^r ta*  ^,-vw-* -T lt w  |l,r ,„„,„ ^, jO.JOO 

plwnta. 

•r«  tfearafúir»   -Jiiljr   typie»¿.      ..     br**fcd,>M   -íf   iM 

«a»it«l •«>•*  •rtinAtaa M «i*»fi,  and   miy  •   MM a ar*«teé»wi   ,f 

• paratia« ••*!• «M írv !«*•*.     In *4ám •*.,   tu«  capital    hafgaa   4« 

•a* «l««rl# «•ft«*«,    à mea ktgtmr «allin«  *i<* *» taa i<>«.«tia 

a* ta tèa lR«#ra»ti.jiHii m%%l bokwtr* aria« «aa »ISO 

él« aa>« 
>tai «ai   M*»«inf o. mi «atuaataa MAI by iimçfmrg'rmt 

maHieimtlf raaUati,; t© á*t«rtiM «aatfctr furtfear 

ria«    f taa  Irwiw    *a¿ ana aine aalpaUéa <#•«• Mí 

»t  aawltia« ay taa e-BV»M 1. nal  *atao4a vnuiá »a » 

I.     IWO MM «Mio«!, ft«mr,   *c  mmmm tàa autantial 

a* riWfciUtjr of traatiaj tfcaaa    r«.. 

è a»««**«« «•»atti a«** •••••—wt ani HtMta sf aatariala MM! 

aaaitai >>Tfi« for a ~> ~~ In ni MI— »lM«r» 

Htta MM aa—á m tjraioai naaital 

»»«ai M4 trm fanaâw, laiu MMI ML    ft» 01 

i* m», 
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i* ';Ira.^T3Vfr1r!,   api tai Ooat «mm*«« f<# a so.ooo-toaav 

par-arana* alaetr ljrti • une  plart appaar io ta thraa tiaai 

than aatimataa pr vi 1*4 t?  'TIDC f->r aiaular pivi«« built  la *«•••», 

Ir,ua  u,d   tha       Ki».   ',31   </   ,1'hur.  M  ooffd wltfe DU  11 aalUaav. 
îll,-»,i>i  ?h»   ;;n;    srr^^'f   -»^..»A cist  fifMraa fer « Jfì ftftTì ina par 

•IU1W3  alacri    iyt;      Jin«   plant   appaar   »t    anf*   tàa* tvioa  M  fc*gfc,   i,#, 

L'SI 4<  mil U .r.  caparbi with  ¡,.,.   ij t<> sullion. 

In tna  ravia»<i  ~«l<>uiati  r     f r»maaarat i on    f eapital,  MM iaaaaja 

fr * aalaa  ta b%sa<i    r. « aallir* ^riea at  tha IatarnatioaaJ »tal 

taohaar* r»t«,   wi ¡r-iwitun coat« inelaáa typiaal  iataraatiaaaü 

»Htal  -h%r**m  lutai    n thair  raviaad capital ooat aatiamtaa.    A 

raa*wiar*ti-r  of *  r*r ..••i.t     f tha capitai aaaploraa: «a« artista*-,    tt 

ute"Uli è* n tai that  'fus w%* baaad ->n a tranafar arri for mauiatrataa. 

If tha  muas and <v noar.trat m«  pianta ara  (¿parata*- at a «Tafit, «#rt»fc, 

la ara«  Ufcaijr,  ». aaaaaaawnt    r. a thrct**Jt eaat baaia mmié ate« a Matte 

hinter rawmaatatifn "f capital. 

à raviaad net in* f tha Ua4 eapital ani prtwtactioa earie 

indicata that a aiailar rana« .arati oa anale ba >btaiaa4. Taie ai 

ma n t  aarriad    ut  %« tha  t*m avallarla wm» ihaaffieiaart. 
il«» 

t ití jala !• 

A aary aeaail proport ioa  _f tat 

la fraaj ocia» -•raa.     Plaata 

U ralaajt, eeai Oai 

far laatt aad aine per taetioa 

«•al oratio and poaaiale t 

aouaiiaraio»! ajr 

•i tola*. 

(m)      9m laaa «ari aia« 

profita»!« »paratia, 

fa» tofèàwtale 
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(*)»•!* i« M *b««ao« of qualifia a.taUurfi.t« with 

***"imom l» !••* «* «i«c production iB ir„.    ÎB or4.p to 

•»•p production oo«t« to » alni»» thtrifor«, th« «iapl«*t 

•ad »it ««H-4«v«lop«d eUa.io.1 Uotaiqua. for .«.ltin« 

**• «Úpala« eoa*«traf. of th.- «t*l. aheuld b. u^d. 

(o)     A «artai« «agro« of prootM d*velopa»nt will b« 
«^iwi to traat ta. cid. or«. i„ iPan.    „^ éÊWlotmat 

"—* »ill lasriMt ta« production ooat«. 

^^ 0f *• 0li*« <*•• »*o«W, how«vwr, bo . lone tern 

**•» «All a»ft nrnwajlj a» v—•« .. *w— prwMjjr M Km o« ta«» or««, máeh •*• «*una*nt and 

.  **** •"• •*«•    *** °« ta. tr-t-nt of «14. or*, by 

.-^^/ *^Í"1 iM *l**Mr Wä
 "•rri#€ «** i« **• Oaolofical Survay 

Z. TÜ       ^    **' **•**" *• *" ~«icio„t^ .d,rmnc«df ho«- 
*- ux .apwtaiu«, Wt tè« mault« •*• proam««.   i*. 

•# m« tjrp« AMú« to iataaalfiai.    mi« would appaar a «o^ 
«•JaaUw for ». «it«!!».!«.! <*Btr« which i. Uit* oeB.id«rad 

la !••*- 

tm a» «testrelyti« sino «a«ltiar plant 

Wp>taar »i«à toolHwleci««! ooa«ia«ratioa« 

•T f««4 faallty Une «ulpalda 
m «la«t*«ljrtl. UM platt to 

•• Mil a« for «spart. 
»IM« «tomi« to «Mlaai 
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The zino elactroljrtio prooaas is wll provaa and hifalj Asralopad, 
and i a ra lativaljr liaple to operata.    In addition, a lar«« proportion 

of tha equipment for auoh a plant aifht be provided locally. 

Futura lead saoltin, nl^t 

Tha flow-sheet to ba uaad for tha production of laad fro« laad 
aulphida concentrate require • further consideration.    UM 

•tudy susjgeata tha oonvantional ainterinf, laad blast __     

refining flow-nheet.    The aarita of tha Bolide* pressas, developed im 

Swadan, whioh utilised an alaotrio aro furnaoa to redaos tha laad 

centratee, ahould be ooapared with those of siatsrinj aod blast 

raduotion.   Similarly, a ooepariaoa of «leotrolytio laad refining  

theraal refinin*- ahould ba aada.   Aa previously asationad, ta» tollman 

maina Company in Sweden, Lurfi (tad>l in Frankfurt (fsS) asá th» IwUpol 

and Itontsveechio SP in Milan (Italy) mltat ba approached to sappi, abitai 
coat quotations and/or production ooat data. 4 

A final ohoioa of toa laad flow ahmst required should itti if H 

ba baaad on tha raaulta of tha ooat ooapariacns meationsd ebove.   The 

laad blast furnaoa ia a wall prova« and reliable unit,    tit loUdaa 

ossa ia a relatively oomplex and aaw prooaaa.    UM ooat adíente«* la 

rsalitjr may therefor, diffar froa any thaoretionl ooat analysis,   «a 

diffaranoa bstwnan actual and astiaatsé production osata for 

alactroljrtio refining of laad bullion, howavar, should aot ba 
tha two ara similar ia ooaplexity 

Iks lsad and sino plants to bs arso tad te Iran, m 

statai, would asad to bs inttraatloaally «smaeUtive im 
tas «rested part of thai» production. S* it 

the planta incorporata the latsst teoanlsjae* •«rt'ra aiU 
oapltal and operating costa to ba obtaimad 

Üli.j« 

$ • 
••Mei 
#1 
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*» lata**«! Ihmlopnant «*, nm^ticn OrgmM^Uon (  io» ) 
—M thwféw b. .dvi-d « th. „.^^ dMl3j fcatur%8 rt aii 

«.«•. or „.«otiiio». -th pi«t .uppH.r..   m ^tion, wi.tino. 

in tte op.r.tiag policio «ith «.g«« to production •oli.dulin,- 

«*ting, quality control, ••..«•„, tr^ni^ and amrtcetin*; «d 
**, oth.r «„-t. „tu U ^^    ^ pM|lcia<|r type of expertis# 

***** otti oui, b. provide by oppiali*. ^ nomt pP-ctic%1 

•M9~im» of load and sine production.    Th.« an» no non-f.rrous 

••UlUHio.1 mmu* plant, ourwmtly oporatini in Ir«,    A. y.t 

tbar.for., *o «pifiad «t.ll«Pâi.t. «iti, oxpari^ca in this field 

•» ~*UU. m th. oouatiy.    Th. ..part «d oonwltant co«pomnt of 
« »P"iH *«d „,*<* oould provid., i„ th. Äort t.«, tk. »„«, 

*»»«*«— of l~d «ad «in. production and «lattd fiald..    Th. fello - 

+ÍP ****** of th. Spadai P»d pro>ct oould provid.,  in th. lone 
*** • «VI** of nini««, .in.^ pnpMiont m%Mwf0t «^„.^ 

•MjTTmnao» gwA^t.. with »Uvant pwwtical «iperi.no. in th. 

fistio, f IMI «d a», o***.* in Inrc «iti»^ plant, th«**- 
••t fia. writ. 

A totali* dMortption .f th. po^ibl. a««i.ta»c. «hioh *** 
* pro***« frc» th. urop Spadai PmA, i. *«t «ut in lPli-,il. n. 

',;• 

s **   \--i 





APRSlfDIA I 

Aaaejeaent and revirón of capital and operatin,, 

cot» contained in th. Technical-Econonjcal Report 

on Development of Uad-Zinc Industry cf Iran by the 

CIPBOeVETlfT. the tESfl Stat« Tr.-«i4,.*e for ifsi.filn- 

goP-^r^cuB Metallurgy Enterpri ^a. 

1. The CIPMBfETWT capital and  operUin ; coete are baaed 

on Mtuaed concentrate cosjpoeitione which enable  typical coete to 
be eetiaeted. 

2. The capital  and operatic  coste obtained in practice, 
however,  »re related to the »pecific deei.-* of the plant and tae 
raw arteriali' analyse*. 

3. The (UPBOSVE'BRT cost eetiaatee aro  typical and moat 

probably reflect outrent parforaancee obtained in the UBSR; however, 

the* should be approximately the sane as the capital and operating 
ooate obtained in other lead and sine plants in the world. 

4. The following Miesanent of the capital cost* proposed 

by airaOBVIllBT, and the revised caloulation of production coet and 

return on capital coete,  «re confined to the electrolytic refininj 
of sino fres uno sulphide concent ratee. 

3.   Particular attention hat been paid in the capital ooet 
to ooapara like with like.   For esample : 

(•)   All Mate esiiastes oorer tie» equi pawnt end prooesalns 

involve frea the receipt of ealphlde oonoent r^t e at the 

pUat to «fee 4» 11 very of the final prodnct to the oustoner. 

(•)   la all oaeee a alasi trattine «dania* ovar by roasting, 

loanHàg,  electrolytieal refirin« ana final re-neltia« and 

•mUH to alaba la ineluded togather with the neoeeeary 

•ita, preparation and erection. 



TRAHIR 

(c) The level of inbuilt oapacity for ««oh plant ta« 

been coneiderod, at f&r u posoible,   to be the UM. 

The aiPROe.UTUT import «tat«» that their capital cost 
figures could b« reduced fey 10 to 1 f.   The Indian and 

Uli tod Kin^o« estimato« used for oonparativ« purposes 

includa provision for futura oxpsfision.   Tha Canadian 
estimate probably dooo not,  but «aio it not specified. 

The capital coat estimates proposed by ClfKsHMssW an 

therefore shown reduced by ì <•", and also as rabaattad la 
the report. 

(d) All fi juras includa & contin/janoy allomaos an« 
escalation charges. 

6.   The follcvdnf capital charles hura boon oaloulatoi 
the revised fixsd oapital costa for a 30,000-tone-per • 
electrolytic plant. 

(a) Depreciation s     <t; par anmai on 

9<^ of ina finad oapital ani 

working oapital oosto. 
(The asaiantd dépréciation is on a st rai Jit UM 

basis o/ar twenty-fiva years, Mita a aerap vaina   * 

of the plant, at the and of tai« parted, of tOpt ). 

(b) Working oapital t 10£ par ama of fisti oapital 

(Thio figura assumes that averna* stooko of 

and slab sino ara naintainod. ) 

7»   fho incona froa salas it 

(a) une anlas at tlst IntewnnMoatl 

(b) m averne» ewlivaty 

and •nrepoon parti an« to 
(o) the value of by 

report• 
«aviti ta «ka 

4 .. >i*t- • *,>»• 

"'.^.*" 
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•rtl—f rwMlvW i 

Co«* U. 
« 3 wàlUm 

81 M of 
»lam 

•Kiting 20.2;, 
Ud. 

Uno Uatfed        7.6 

20,000 

67,-00 

^0,000 

foil—in« —Ut«! 

f 440      / 
IJ00    / 

3 HO  / 

Urn «i» «fctvtfei» ottalmá t 

«•a 
te« 

...    A 

41.4        Jt.O 

It 443      i,2tj 

all*«»«* 

•^•Ä^ppp» ^ ^ PHI 
^^^ *a*^aaj¡ ^Hpi 

*» «I m-m 

"V 
•jÄ,V"#j 

' ,tfP?A 
tMVV 

*5 

—-* 
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Similarly 

.0,000 tone (—tricj par 

Cruiada/»       India/A UWR     im.t^ 

Capital cost US   . million 1?.7 

Cost U5 ' por annual  ton 33 
50.0      4Î.23 
1,017       6*4 

» fijur« of iJB   .   3¡C mi Jit be grjágü.. 

ÛRtomination of 01_fnOJi«115T oapttal 

«utíUiwy JTVIOOB etc. 

\i 

•Wie capital costa quoted in the GlPIBBlUIItT ros©* W» 
follow) for Variant  II. 

" Billion 
Zinc plant   30,000 t^ns/anm» 23. 

Lead plant   0,000 totw/enm» 13.2 

Sulphuric acid plant 3,4 

Auxiliary dopartnente and eervioea 23.1 
Inoidental and other Job« 

10.7 

Only a proportion of the UP ; fO.T sallies relate« to 

Capital oort of to« sine ooaplei stottld isolate tfc» aetajl 

•lootrolytio pleat IB i 23.:, aUUan plus a prostrilo» of 1 
plant, auxiliary d*part»nte and iiMaasntal e*tt«. «MM « 

•a follow, i.e. am a Amotion of tt» oasital «••*• ft tht 

Hi I «lUtea 
2tne yitjrt 2|i} 

Acid plant (3/0 x 3.6) l.f 

Auxiliary departaents and «endo«* 

¿¿1. * 7.1 ) 
-V*' *>« 

(21,5 *3.6 +13.2 
«vita •*** for sino plaat 

•f      .', • "4 

#4 

-   -ft*- 

•y 



-s - 

à ^»SSEJSEßJ^m «UotroJ^tic zinc plant 

H&Ki .*ïïâJ*Aa« oonoont ratte baaad on rovlBtd 

SW**^1.2P**. £Sii««û*e«_of; i..400jgar aremnl ton 

30»OUO-tona-par- 

Plata capital   - 

feritine oapttal- 

•lactrolytic sino plant t 

S 12 aUllgn - '. 400/annual ton 

Í  1.? Billion. '    40/annual ton 

• oonvaral on rata 03 ¿ 1 • 7-  m ala 

fl»4 capital    -       900 rtlU« Wal.    .  30,000 Rl./n*»«al ton 

90 ailllon Rum   .    ^000 »./annual ton Nftfnliig ospitai 

^'****•**mmi*« oma *»*•* « paga 165, tabi« Io 36 
* *• (UM»««** ata*  or. IM«,   m 0«|.r to .«met the 

»* «* oo«t «ft**»* to tat «mo al««*»lxtio amltin* plant , 

••"•«*•• fw *»• «Optario aoid pUnt. «md «ttUiar, dapart«ant. 

i.«. in • 
* V8 

Mite to tat owtjwt of tba 

•••• alt*a«¿i 
fottio« »f 

ia aayitai tant« of aorrloaa art • 

•«fatal eofta of tao planta, «te 

an a taction of tfco owtpat of tat 

«h» 

Ti        *•'.*' 



Operatine co it s 

Puoi 

Ilectric power 

Wa£»e and »alariOD 

Total operatin J coste 

Million lUnlo 

zinc unit« 

íí.3 

1^.3 

•ulphurie 
Mia 

0.8 

2.8 

0.6 

4.', 

- JhÌL 

26.4 

Tot  ,: 1    material.! and operating costs for alno ooaplax • 

4'3. • Billion .tlals 
««.•«»•«•••••H 

Capital charape 

Dépréciation 4/ on 90,   of capital «aployad 

fixed capital 900 ed Ilion Biais 

iforidrv: capital 90 sdì Ili on Siala 

Total     tapraeiation 

J2.4 
1.2 

3 .6 

Total      production costs » 423.'   + 3;,.6 -    4'>9«1 

Total      annual income fros sal« s 

•lab tine        30,000 x 17,000 His ,10,0 

l»sf  transport ( avera^o Ü5 Î 20 par ton )      4').0 
30,000 x 1,'CO   . 

46%0 

plus ty-producto (  aiPTOSVWWT aatiamta )     72.0 

^MWMratiOBjOf capital 

Animal vals» té? 
Baanisratloa of capital -   -  • • •«— • - ••«. « 

finé ta« «oí!*»« esjsjital 

-    .ja**    i, ;y-' 
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m «f Mutai . »;>*roxla«t«l7 8 

•? 'if»1* ? «**    t#'*:'    "   *   "^'J",• "*   "**5    "*"*" '*•; 

.* *. 



•MMNM«IHI^«PHMi 

1 

Vi 

5 

i 

- i. 

I 



m 

- fr«ltMÉn*ry   inseristi m  - 

1.    $.*•• •Or^Ä#1   '    A*airt«*'   t    tns TMuartrial De/«;l&|»*nt aru: 

Ss»sv*t on   ' r..-",*! atti «MI »f tas   iovtwww.t   J< 

Iran in  th« pi jvtiit^   Miectioct "f technology, 

4i**i#i <-f  r,i.^t   «f» «quipM«t  arti fonauUtioti of 

the apartttin, poli* iss  r'><<n4r*d for th* Asvslop- 

*snt »f   « 1 *d W4  zinc industry is Irtw. 

¿ios.  i  T«h«rk ,   ¡ r»wi 

'*    AVIMOMMI)**.*?***^** 
of th# f^JKSÍ. '  Tî-*'  *iniirtry    f Seonoisy and 

ï*l 'J»vml*0mm% m S Isuov.iti * r>T trutution (  IDRü  ) 

«ti/ ••KMwtn,   ta«  i««á vid »ine ->w éepoaits in Iran and 

Lui« a»t«.ll«r>«bi aa»itinu proesa»«« tauch mijit bs ussd 

•M «e rn-^imw «Mt*U*r ic.ti aaslttrv; pi«.» cttrrantly 

U Irxw   à« /st,  th»r*foi-a,  nu qualifia* •»««Utr^sta 

«al«* ttfmimm ta fati a ft «14 *rs «va* la*i« ia tho oowt rjr. 

a*4 SOMMI*«* «««MMiMBt "«mid pre i*af  In th« short 

of 1SA4 and sina> assetarti'« «Ml re Ut «4 

M Usti a« of t««tmol»t3r, 

•f tla» pi—*  aattl aiflp—t and alao 

•f area««**; Uad «4 sin* st art ees 

«a» «aaajaHAUv« I« iBte>*i**i««ia,l —a»at». 
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4. 

iepoaita im Iran.    Tmajr ^eear aa*al# m eaiaaa.    liât» at* •*•• 

aalpèuie êepoeita but  the ••••*«  ^f la*«» «aae«4t« i« «el •*«»*. 

A aaall «acunt cf   leai anë itM ooaawntrat«« I« «B»er%«4t •••*• 

47.000 ana 40.00'  ton» reepect iweljr  iri  1)67.     Tat «on««atrata« «9« 

".fetainaá from a nuotar OB aaall  aia»«,  the or«« »ala« aaai pit 

aai  tha reaaining  ">r» *»aped 

Taa preaibilit^    f pMuci« leai ani sin« fraa aalaBii* 

ia aainff esaanae«.    Thin wouli neaeae naie fvurtaer «aaloratiea •* 

tata» áepoeita.    kr. alternative *ppr»arh »ou 14 ae ta «a»leit %ta) 

acra afeaaiant   intern    ra«. 

Appro»iamtal/ oiw    niH    f taa leai «Ht aia« prmmmà »»li fe« 

reagirai for »©•» ennwaaptivn,     taa reaau aia r «IH »• «apar»«*«    fi 

Ooyarwaaat ¿a aiuuoua therefor« that ta» leai aai »ta» avait«** ka 

capatela of producir* thaee «átala at  international!/ eeaaatlUr« 

prie««.    Tha planta eh uld therefore he aeBifiiai te iaalaaa a»l 

taa raoeitt «avalopaanta ér;h r«4*o« capital «ai üparatiaj «•***• 

5.     •»!»* aaaaaialloa  of taa   aroiaatl     Ite  »p-iel »«** •*•;••* 

ae attaaaai to taa Ináuatrial Da*«laaaaat aaá aeaeval 

(IAO) aftioa ia reaponaible for taa «raatioa of taa laai ma «a*» 

lataavty. 

1%e «cnaiaaiomnf ?f datai lad é*«ifa •# ta* fatftt a 

i« aet an»l«a«?a4 until tha raaervee af taa laai «ai «ia» 

ar« aoawrataly «aaeeeed,    r,    n ta» etaar aaaé, «Mil a artailai 

alaaratlea  >f taa ora preparation aai aaalUaj of ta* 

freria« taa fir it paea» at the tpiitai Pfcja* »*•>«», 

aft*wli a« reeruitei.     Ma aaaali a* f—illaf «4a» 

La« of laai aai »iaa »laat« 

ia laai «ni sia» proéaetie».    •» «ill 

IaTJO «a 41a i ai ti al »lamia«,  laalaiiaf «*» 

«alea ha*» »aaa aaae »f ti* 

far laai aai aia« 

aaali a« f»elafieal 



»f»#  4j^m^K^r^^m^^mì^
M'V'^f "W" mjnajp i    .JU,.-" w*<*;u *•*    '!•  " L"*'*"lfw»w 
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Mi taa paaaiala intorniai and export aartoata and 

palia««« faaaartiv*lr. 

•«•Id 1» tnplanantad «nan tH« datai lad 

«4 tna plant and aqtatanant  it eoaamiaalonad.   UM apac lai lata 

ta Hal WllM iMMlM »f la«4 MU line  frodarti JA would ba  r*crult«d 

•a aiaiaa IMO «i ta« variaaa toefcnologlaa and davalopaanta uni eh 

ananld fea taalaatal ta aaanrt ta«* teta enpttal and oparating coat a 

ara a« a ni aia—,    faaaa apacialiata could ala« «¿Mat tha Iranian 

for MM  la*á aart sine alani a wi ta« aannin« 

and aaflna %hm apaeifl« iutiaa to ba carrlad out 

* aaal 

4. 

iaaalvaa tara« ani« aaapaawnta.    It»— ara aboian 

la «Mail a» tna tabla attaaàai and ara aamnariaad balogi 

(a)   taparta • l^aai «aar* a* 'M «¿', -TO aar nan ran* 
• m i 41-,7'©  - aar  - ) MT 

Irania« 
Oavarwant 6. ,47 

(»)   ra—llanli     •   4 aaa paar« at IS '-2 f ¿00 par aar jraar 
• «M too,aoo      m»       15,680 

i ,i» 

(•) 

• t )K,m 
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In   addition,  the Irani« Qwnwm\ wouM *• *»*air»* *• 
•uppl* th« noceaaary offica aeooaMtetion in tao Iaéfcatrlftl BavalOfMMrt 

and ¡»»novation Organisation ( IM» ).    IMO would *• r*«pflMlUt 

tha provision of counterpart paraomal. 

for 

t 

7.   Action raqui rad« Th« Oovarwwmt of Iron ihemld Mtait « offioiaA 
raquoat b«Md on tho abovo draft proposai to th« Ifcitad lati*»* 

Indaatrial D»v«lop»ant Organisation ( UK» ) vU t** W ***** 

Repräsentativ« in Tafearan. 



*W 
Tí   »   , 

«IHPPP^ippw1 P'« «« •»n 

( First draft proposal ) 

m mm m marrr 

rt»l fry loa—at «ad Baño vati on Or,^^• 

I6è /•ara • $41y,7'<0 

1. 
1. 
1. 
4. 
5. 
6. 

I. 
I. 

1971 

1/6 

"L   i21i   1221   JÄL 

ané sino saaiac 
and aliie flotation 
roasting ani lsanatng 
slsetro lysis 
»loa* famas» 
raflai»* 

1/12    1/12 1/12      1/12 

1/12 

1/5      1/8 

1/5 1/5 

1/6 1/12       1/6 

1/6 1/12        1/6 

1/1 1/12 

1/S 1/1? 

1/6 1/12       1/6 

t noo.aoo 

*.#• Osa* asttalargisal 

fistatis* 
) 
)    4 
) 

i 6 * t 72,000 

u 
I« 
*. 

4. 

u 
I. 
a» 

tüÉ 

t 
t 
2 

t 
f 

4 
I 
2 
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ipñaiüix   m 

ttPOEMATIOl MATERIAL TOR .POSSIBLE PROJECT OK FEASIBILITY OP 

TjgATIMOrep iaQM OIES FOR PIQy&T. 

In the Hormoz Island (  Persian Oulf  ),   there exists a red 

iron oxide  deposit,   the chemical composition of >ihich is attached 

herewith. 

The Government of Iran are considering processir.    this ra' 

•at eri al in order to produce a substanoe    which could readilv oe 

used in the pigeant industry.    They are envisaging a plant vit h 

a capacity of   /ÛOO to 70OC  tons per annum in the  first  stage 

of product i on. 

Infornati on concerning the economics of this project,   relevant 

teotmlce.1 data is required in order to assess the feasibility of 

prooeeainf tore oree to \ <oduce pigaents. 



'«>>" ' pp»>mw"íwwi "w.çjrçu" v>4*^p^ppn! 

Information required t 

1.        Spécification of plant to proosas natural 

industrial una  t 

a) Ninimun teohnical and soononie 

b) Appro amata invsatnsnt tapandituro 

c) Could the plant alao ba uasd for 

d) Any othar r«lavant data, anon aa i 

water raqui rad. 

rae inn oxida far 

of a«* a fttXt 

of 

2. Spacif i cation of Horno« Island rad iron oxida 

( Parsi an (hilf rad iron oxida ) 

Pa203 16.9,% 

Al2o3 1.14* 
8i02 14,7* 

CaO 0.34ft 

NgO 0.1* 

Cl (total )                             1.77* 

la 0.90* 
K 0.C 

lacl 0.1'^ 

303 0.32* 

P 0.1^ 
Ho i«tura at 110°C                   2.29* 

Usa on baat at ?00°C 2.92Í 

Usually F« o. is ñora than 70£ 
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AffPIX   IV 

aÄÄJwm<i^j*ML4i&^^^ 

IRA» 

fOI¥ tifili 

ttsmuat 

t**fl «Ml «ine promotion «xnart 

«M fwur 
M toon M »oooibl« 

Teñeron, with tmwl «ltnin tnt eemtry 

îne esperi will be attached to the Industrial 

•ovelnnMul «MI Benovntion Orgwüili» (IWO) 

•f *•» Oowemmrt of Inn, who ere reeoonoiblt for 

«no initio* eooelopne*« of • Uni end Uno industry 

i» Imi.   Ih« export would nonint X9K) in the 

(»)   nVnh»tion enn nnprninnl of tao etndlee on« 

qnototione to dovolof • Un« me tino eneltlnc 
nnnftn in Iran. 

<*)  *• (•Mftftl poliojr reejeirei te euooeoefull/ 
develop their lntnttiy. 

(•)   fcgHiltono with potential pinot onpnUere. 

(*)  Poffnnlntlon of • Ion« toro pipj — fer 

(•) training or 1. 

J 

Î2-- • 

»  " •1   v*s4> 

I* #; ^í^%Mi i."' Aèfe%i v"| 
* f JÉÏmH<& V. 

il». * - ïifiâftaiAB¿ÍB>.*" '"Sá'ÍJB^sfr .   SVSL   -S3**     Á* J5? . 1;' 

*É*ii* •nm 



"•*• •»•pup <m**mm 

IÌACKGÌìOUKL' 

INFt liMATION: There are a number of lead and sine ore deposite 

in Iran.    They occur mainly a« oxidas.    Thers are 

rise  culphide deposits but the extent  of these 

deposits ic not knoim.    ' small amount of lead 

and zinc concentrate« is exported,   i.e. 4T|000 

;uiJ   Í1 , :0C tons respectively in  1967.     Ike con- 

centrates are obtained from a nuaber of anali ainee, 

trie   -reo boini. hand picked and the raawining ore 

dunpea. 

The  possibility    f producing lead and line 

from sulphide "res is beine examinad.    Thie Mould 

necessitate further exploration of those deposite. 

j-i -It ornati ve   ;pproach would be to exploit the sort 

abund.i'it oxide  ores. 

Approximately one third of the lead and line 

produced "ill  be required for home consumption, 

the remainder "ill be exported.    Ine govern—fit 

is anxious therefore that the lead and alno 

smelters should be capable of producing lead 

and zinc at Internationally coapetitive prioss.' 

The plants should therefore be designad to include 

all the recent developments which radttce oapital 

am* operating costs. 
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