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The CIFROTOVETIBT etudy

Capital coet ascossments and estimation of
remmeration of cepital

Technslogical asesemment of oxide and sulphide
ores for the production of lead and sinc in Iren

Puture sinc smelting plast
Patusre lead mmelting plant
Pature WIDO assistance

Md“““"tt‘ldm‘m
esots ocatained ia the Teclnicel-Booncmical Report
o Dovelopment of load-Eine Industyy ia Iren Yy
the GIFROFOVETIEN?, the USIR State Institute for
Designing Non~ferreus Mhtallurgy Ruterprises

AIEEND 11
WP Special Pund preject - Assistance to the Industrisl
Dovelopment and Bemovetion Onganisstion of the Govermmeat
of Isen in the planming, selestion of techmclogy, design
of plant and oquipment end formulation of the operating
policies requisred for the dovelepment of o load and
. Indesuption material for possidle gwejest en feastidility
© of trestiag ek fren sves fer plguont
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JNTROPUCTLON

The Minietry of Economy and the Industrial Developmeat and
Renovation Organizaticn (IDRO) of Iren are currently axasining the
possibilities ~f developing a lccal lead and sinc industry.

- -

The author, a UNIDO staff asmber, was requested by the
Jovernment tc assess the studies which had heen prepared oam the
development of such an industry. In addition to examining the
technological aspects, a detailed examination of the ocapital ocosts,
capital charges and cperating costs included in the studies was
requested by IDRO, to assist in the discussions being held with a
potential plant supplier.

The report includes the main findings from the assessment of
the studies, together with a draft proposal for a 3pecial Pund
project to assist IDRO in developing thic industry in Iream.

A number of discussions were held with the Resident Repressatedive- -
and officials from the Ministry of Beonomy of the Ooverrnmeat of Irea,
regarding future technical assistance projects to be backstopped by
UNIDO. The results of these discussions are included in this Peport.




2] Jemery 197C;: Arrivel ia Teheraa by air from Vieama

22 Juwmary 1970s Blacdih X, K Salicn, Besident Meressptative

\J
It vas agreed Shat ea the spot assistance should be
given to the Industrial Development and Renovation
Orgenisation (I.D.R.0.) of Iran at the Same time as
asssseing the possidble future UNTDO technioal assistance
in thie sector. The evaluation of the possibilities
for & Metallurgioal Centre in Iren would be the mubject

of & sudbsequent, ssparate, aission,

22 Jumary 1970
M, Asoofi cutlined that ¢ USSR delegation wvas ourrently
disouseing wvith 1.D.R.0. s proposal 10 duild a leed and
sins plamt in Iran. Reocamendations of & lead and sino
’lutu!mmuhldo. based on the outcome of
these megotiasions. -

2 Jumery 19701 Rtiac ish Neeers. Fiamend, Xis Jadessiiei and Toute

1.D.R.0. yequested an exanination of the various studies
made on the development of & lead and sinc industry in
Irea. In partiouler o detailed study of the techmologies
Suggested and capital and opereting costs proposed by
SIMOWITET (the USSR State Inetitute for Designing
Nea-Porrous WMiallurgy Interprioss) ws required.

1 Ny 2990 (Sunty):
um-.mwcm'omm industry
s disenseed, b.huﬂim&nuum
e rognired Wy mumw&n.uw.
ﬁmnw«mmmmuum.
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The expert was required tc assess the feasidility of
prccessing these ores. (a doocument u#ih‘ sore fnteli-
maticn on this potential project is attached as
Appendix III.)

1 Pebruary 1570+ Disgussions wich Mr. G.J. Willisms, Proiect Masagas

O‘ Llﬂ.

It was suggested that part of the facilities and infor-
mation nbtained during the Geclogioal Survey might be
useful to the ceramic industry in Iran. The possibility
of a ceramic industry consultant being provided bty UNIDO
under SIS fund for some two months to prepare a programme
<f work and specify the manpower and equipment required
for a Jdpeetal Furd project to assist-the improvesent of
present cperation and extension of the ceramic industry
was mentioned. It was agreed that this would be discussed
further with the appropriate officers in UNIDO.

2 February 1370: Meeting with Mr, N, Shallon, Resident Represestistive,

It was agreed that an individual expert in lead and sine
production would be suggewted as s pre~liminary to the
Special Fund project outlimed in Appemdix Il of this
report. A proposed jcb desoription for the expert is set
out in Appendix IV, '

The potential Spucial Fund projects for a Ceramic Ceatre
and Metallurgical Centre could both %o atteched to the
existing Geological Survey. A geological, sinersl dseseing,
wetallurgical and ceramic complex supported by indiviémel

e ...  Special Pund projects but_having common adninistretive

facilities, was considered desireble.




SOICUIIRE AKR IRCOSENDSTIONS
- Semlnsicant

1. The Technical-Boonomical Report on the Development of Lead-
3imo Industry in Iren by the USSR Institute for Designing Non-ferrous
Metallurgy Enterprises, mede in 1968, indicated that the deposits of
czide ores of lead and sinc in Irem cannot be utilised for the pro-
duction of these metals in the near future. The study therefore pro-
poses that o lead and sinc complex be erected in Iran based on the
sulphide deposits found in the oentral area of Iran. The extent of
the reserves of these ores, howsver, have not been estadblished.

&  Oxide ores, similar in chemical and physical charecteristios
to those found in Iran, can and are being processed in a few developing
ooustries. The Weals Process is generslly used, followed by conventional
precessing in sino eleotrolytic and lead dlast furnace plaats or in an
laperial Swslting Purnace. The flow-sheet is sore complicated and less
well ostablished than the conventional sulphide flow-sheet, and conse-
quatly the production costs iavolved are higher. A feasibility study
of the treatment oftbmumlfmulmhumtum
ccapleted 3y J.l. Reimers of Canads as part of UNIDO's SIS programme
of teshaiocsl assistance.

3¢ The internal market for leed and sinc in Iran is small. Jor
Shis reasca the majority of these mstale produced by smelting plante
sreoted in Irem will be exported. It is essential, therefore, that if
qhmxuu-mmmuuumnmx-. 1t sust produoce
thees metals at costs belev the Intermatiocss) Motal Bechange peioe.
There are, however, no qualified metalluwrgists in Irem with practical
mhﬁhm& Based on these paremeters, it would appeer
Shet primery occnsiderstion should therefore be givem to wtilising the
lghids ores. Mmﬁmﬂdb“hnoﬁuudthua-
mmuhmumu-mmuu
mmmuommmmm Such flow-ehests
mmmumu.*ammm«.




4. The general strategy for development. of a. lead and sime
ccmplex, based cn sulphide ~res and utilising the conventional l.thﬂ‘l
of metallurgical processing ~utlined in the GIPROTSVETIET study m
therefore to be justified, Two iaportant aspects of the study, however,
appear to require further consideration,

(a) Capital costg: The capital costs for an electrolytic

2inc plant appear tc be more than three times higher then
estimated made by large international lead and sinc producers
and plant suppliers for similar capacity electrolytio sinc
plants - . 37 million as compared with § 12 million, A detailed
analysis cf these costs is shown in Appendix I.

(v) itabi : The profitability of the lead and sino
plants is largely based on inflated domestic prices for leed

and zinc, in comparison with the International Metal Exchange
prices. An estimate of remuneration of oapital for an electro~ .
lytic zinc plant producing 30,000 tons of sine per annum ie

to be found also in Appendix I,

) tiones

1. Further exploration should be made of the reserves of sulphide
ores of lead and zinc in the central area of Iran as suggested in the
GIPROTSVETMET study. The team of experts reoruited to carry out this
work might be attached to the Geoiogical Survey Institute of Irea in coder
to be ablu to utilize the information and servioce already availedle in
Iren.

2. The GIPROTSVETIET study suggesta the ereotion of an interlinked
lead and sinc emelting coamplex recovering all values. In view of the
shortage of qualified personnel svailable in Iren in the prodwotion of .
these metals, it might be advisable to consider the ereotion of a ll.h
sinc or lead plant, either combined op as siagle wmits. The reossesy of
leach residues and mmou-g....mmuupuuum
slags oould ve developed later as a sscosd phase *l tb .tl wite tt
opsrating ofﬂctwtly. )




3.  The conventional flow-sheet, roasting, leaching and electro-
lysis, oould de used for the production of sinc from sinc sulphide
oonoentrates. A further study of the advantages of producing lead in
the electrio aro lead melter developed by the Boliden Mining Company
in Bweden and the lead blast furnace might be made. Similarly, a
ccaperison of electrolytic and thersal refining of lead bullion could
be elaborated.

4. T necessary metallurgiocal know-how required in the short
tern 0 assist the suocessful development of a lead and sinc industry
based on sulphide ores in Irem might be provided by experts with spes
clalised Imowledge of various aspects of lead and sinc production and,
in the 'iag term, through fellowship training. This assistance ogould
e finansed from the UNDP Special Pund. A draft proposal for a Special
Pand preject to assist the Indmstrial Development and Renovation
Organisatioa of the Government of Iran in the planning, the designing and
the operating policies required for a lead and sine oomplex in Iran is
oot out in Appeadix II.

5+ If the resources of sulphide ores are found to be insufficient,
bowover, %o mupport the erection of leed and sinc sulphide plants, a
Grtalled feeaidility study of the prodwotion of thess metals from cxide
wes should be aade. Such a study night be the subjeot of a miai-
foasidility stuly finemced iy the WNDP Special Pund.

il




AS T 3

OF A LEAD AND ZINC INDUSTRY [N IRAN

e GIPR T gtydy:

The ‘‘Technical-Zconomical Report on Development of Lead-Zine
Industry in Iran" by GIPROTSVETMET, conoludes that the locally
occurring oxide ores of lead and zine cannct be utilised in the very
near future. The study Proposes that the smelting units use the
sulphide ore deposits found in the central region of Ipanm.

While accepting that the actual extent of the reserves amd
analysis of the sulphide depcwits have not been estabiished, the
GIPROTSVETMET report states that infcruation gathered by Sovies
specialists during 1968 indicate that the sulphide deposits should
be sufficient to support the erection of a lead and sine oomplea.

The GIPROTSVETMET study aesumes an analys.s for the oulphide
ores. The ores wers considered typiocal with no impurities vhieh
would complicate processing. The standaprd conventional flow-sheet,
roaeting, leaching and electrolysis of sinc sulphide soncentrates wae
suggested. PFor the lead concentrates, sintering followed Wy blast
furnaoce redwotion and thermal refining was indicated,

No comparative assessment is made in the GIPROTIWITIBT study of
the possibility of using alternative techniques, PFor CSaNple, ne oo~
sideration is given tc using the Bcliden process doveloped in Sweden
88 an altermative to sintering and dlast furmace redution. The e

mal refining of lead bullion is asoumd, and the poseidility of elestrie

refining is not mentioned. It is resommsnded that the Deliden Riaiag
Company in Sweden, Lurgi 7mbi in F.ankfurt (PR0) end Nonteponi amd
Nonteveesokio SP in Milan (Italy) might be approashed 1o Sugply cupdtel
oost quotations and/or pr-iuction eest data.

CIPROTOVETMET has ostimated the tapital opsreting eoete mn'\ tasem
from sales and profitability for eomventiocmal @slting of lead and sine
sulphide censenirates and has iadiceted an ammmel opeseting surplue
of 660 millicn Rials equivalent e VB atllisen for 3,000 tens siae




. - il -

PP sl and 30,00 tons lead per annum, ad < mallion Riale equa-
valeat to UBS Miniiluca f-F the IO,000-t ne-sine—por—ennus and 30, 00
tono~lead-por-enmun jlants.

As proviewsly sated, the SIPROTVETIET -~ .ots are bagpd. on sBOuUNed
oFe analyede and are therefore nly typicai. . Lresd.wn f tne

capital soet estinates ws given, and iy s small broskdowm f
opoatling ceste was included, In Mdition, the capital “harges .sed
e not clearly defined. A much higher Seliing prioe ) the 1-meeto
8aret compared with the internati nal Meta) Enchange price was also
aooumed,

The capital and perating oot eptinates made by IPROTSVETIET
614 net wpoar sufficiontly realistic to detepmine whother further
gotlegical surveaying f the Iranian ead and sine wulphide ores and
Woir sdosquent melting by the conventi nai methode would be & worh-
wile iavesimsat. MO was anmicus, however, t. aseede the putential
o fitability of tpeating these ~pes.

& Gotad dod capital ¢00t assscament and ootimete of mberials and
Perating scots wad capital charges for a 30,000wbcns~por-enanl 8l0e it
iytie sime plant wvas theref re made. Nis was dased on typicel cepital
000t Figuwes hitained from Conedn, India and LI, T™he opsreting soote
of Jaw nateviale wnd weviees wand i hi o andliptt o, Rivevesr, Wi Naese
wed g SIIROVINET. e capitel shasgee wmee based on cotinstes
smmvelly ande Yy lasge isternsticnsl cempanics.

Rrttoniar sttemtion wme paid 4o conpase 1ike with like. Moy
-.u.mm-umm-un.muuuum
presunted ae otvil cnglaseriag prebiams. Measting, leashisg, ¢lestpe-
W“.M“dmmm-am
s calh ate. Mevicien e auls for contonl WOl Swviess and o
Satinn of tabuilt capesily for APthey capensicn wmo sosud. T
aalpeis 10 60t ot 40 dsted] ia Agpsates 1.
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“he GIPROTSVETET apital cost estimates for a 30.000=-tone~
per—annum electy lyt.  sinc plant appear to be three times highow
than estimates pr vided t~ 'M.IDC for similar plante built ia Canade,
itia and the k1 el L3S (7w lior se compared with USS 12 ailltem.
Coiiarly, the 1IFE 3/00WE7 ape.as cost figures fcr a 50.000=ton-pogr=
aanua elect, lyt:: sine plant appear o« aore M twice & Mg, 1.0,
U3 43 millior compared with .. 17,5 mallion,

[n the revised ~alcuiat, r f renumeration f carital, the inoeme
frm saies i3 based 1 4 sellirg price at the International Metal
Bxchange rate, und [r fucticn coste include typical intesmational
"apital ~harces vasel n their revised capital cost eetimates. A
remueraticor of > rer et f the capital employed was estimsted. [%
gh-uld be n ted that this war based °n a transfer ocst foy cemceatrates.
[f the aines wd - neertrat.on piants alre operated at a Mﬁ. whieh
1o acot likely, a. assessment I a through cost basis would show s Sweh
higher remumereticn ~f capital.

A revised sceting f the lead eapital amd production oceets aight
indicate that s sinilar recureration would be  bisined. Tie osepei e
wae n:t carried “ut as the t.me available was insufficiemt,

Dasiaclaciealaamammant .0 uaiis ant meishide ssee fon Ahe srafusiise

s Aand and AMRS o4 iXen,

A very mmall proportion .f e pressat wrld’s prefustien of load
and sine is frem oxide ~res. Plants preceseiag Mush +0ee are %o do
found ia Peland, Weet Cormany and Conade. Sulphide eree are geaspully
fovoured for leed and sine produstion Whenower o cthetes 10 pocsidle and
the furthor emploration and possible trestusnt of WAs \ype of ove cheunld
% give primasy considers‘ion by lown, @ o mEbey of sesseas Wiieh
e ot ot below,

(a) e lead and cine profuned mnet Vo cgested. Ne
profitadle operation, thasufupe, the %otal prudiastien set
for Both ovtals should bo bolew e Intevantéennl Mial
enslhangs rieee.
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(®)  T™ere ie an absence of qualified metallurgists with
SEperience in lead and sinc production in Iran. In order to
Weep production ooets to o ainisua therefors, the simplest
and most well-developed classiocal techniques for smelting
the suiphide comventrates of these metals should be used.

(e) A oertain dogroe of process development will be
required 1o treat the oxide ores in Iran. This devalcpment
work will incresse the produntion costs.

T™he treetaent of the oxide ores should, however, be a long term
scasideration. The future sxpansion of the lead and sine industry in
Iren will moot perobably be based ca these ores, wiich are abundant and
very vish ia lead and sinc. Woek OB the treatment of oxide ores by
mbenia leashing hao already been carried cut in the Geological Survey
Institute of Iran. N\, technique is not sufficiently advanced, how-
P, for sammsveial apertation, dut the results are promising. De-
mdmwmuumnrm. Mis would appear & most
wisful edjestive for the Wtallurgical Centre which is being considered
ia lren.

Datama_sise_malting alagt

W9 &% emeileble 1a smntvnl Iren, a8 eleetrelytic sine plast be ereeted
h*u&h%muunnuhw. ™he
“"Hhﬂ‘ld‘““‘hﬂiﬂ*“m

Soote huvs Goen asmesst. 1 eder te cbiats the eamiowm retars oe
““dhgmmmuuum
Siten @euld bo adisd 00 ¢ 00end phase Won the 2ais it 18 epernting
Nslently. ‘




The zino electrolytio process is well proven and highly develcped,
and is relatively simple to cperate. In sddition, a large proportion
of the equipment for such s plant aight be provided locally,

The flow-sheet to be used for the production of lead from leed
sulphide concentrate requires further oconsideration. The GIFROTOVEINIERY
study suggests the conventional sintering, lead blast furnsce and thesmal
refining flow-sheet. The merits of the Boliden process, developed in
Sweden, which utilized an electric are furnace to redwuce the lead com~
centrates, should be compared with those of sintering and blast furmace
reduction. Similarly, a oomparison of electrolytio lead refining and
thermal refining should be made. As proviously mentiomed, the Doliden
¥inirg Company in Sweden, lurgi OmbR in Prankfurt (FRC) and the Nonteponi

and Montevecchio SP in Milan (Italy) might be approsched to supply capital
cost quotations and/or productior cost data. $

A final choioce of the leed flow-sheet required should therefore "
be based on the results of the cost compariscns mentioned above. e

lead blast furnace is a well proven and reliadble unit. The Bolidea no-"
0088 is a relatively complex and new proocess. The cost advantage ia

reality may therefore differ from any theoretioal oot atalyjsis. Te
difference between actual and estimated production coste for thermsl and

eleotrolytic refining of lead bullion, however, should not be reat, as
the two are similar is complexity

Pature UNIDO apnigiance

™o leed and sino plants 1o be ereuted in Iran, as has boem repeatedly
*tated, would need to be internaticaally osmpetitive in coler %o ampowy
the grosted purt of their production. It 1s meet sesewtial therefere Shet
the plants imcorparets the latest teshniques wioh wll smsble optisem
ocapital and cperating costs to be cbtatmed usder Irentan conditions
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™e Indwetrial Development amd Renovation Organisation ( IDRO )
should therefore be advised ou the detailed desizn foatures at all
stages of mgotuuouh with plant suppliers. In addition, assistance
in the opersting policies with regard to production schedulin -,
sosting, quality control, msmagement, trainin; and marketin; and

Ry other avpects will be required. The particular type of expertise
required can only be provided Ly specialists with recent practical
experience of load and rinc production. There are no non~ferrous
astallurgiocal smelting plants currently operatin; in Iran. As yot,
therefore, no qualified metallurgists with experience in this field
&% availadle in the couatry. The expert and oonsultant component of
a Bpeeial Pumd project could provide, in the short term, the necessary
oxperiense of lead and sinc production and related fields. The fello =
ship componemt of the Special Amnd project could provide, in the long
term, a supply of aining, mineral preperation, metallurgy, engineering
wd oomnonios gredustes with relevant practical experience in the
profaction of lead snd sinc obtained in large emelting plants through-
out the wrld.

A detatled desoription of the possible assistance which might
hmmmmsmum is oot out in Appemdix II.







APPINDIA |

Asscssment and revision of copital and operatin,
costs contained in the Technical -Economical Report
on_Development of Lead-Zinc Industry cf Iran by the
CIPROSVETMET, the USSR State Institute for Desi nin-

Non-fer~cus Metallurg Enterprises.

Beais of copt saloulstions

1, The CIFMSVETMET capital and operitin ; coste are based
on assumed concentrate compositions which enable tvpical coste to
be estimated,

2. 'Te capital and operatin. coste obtained in practice,
however, are related to the specific desi m of the plant and tae
rew mterials' analyses.

3. The GIPROSVETMET cost estimates are typical and most
probably reflect current performances obtained in the USSR; however,
they should be approximately the same as the capital and operating
ocosts obtained in other lead and zinc plants in the world,

4. The following assessment of the capital costs proposed
by GIFROSVETET, and the revised caloulntion of production cost and
retum on capital costs, are confined tc the electrolytic refinin_:
of sinc from sinc sulphide conocontrates.

S. Prticular attention has been paid in the capital oost
appreisal to oompare like with like. For example :

(a) Al1l cests estimates cover the equipment and processing
involved from the receipt of sulphide comoentrwte at the
plant 10 She delivery of the final product to the oustomer.

() In all cases & plamt treating sulphide over by roasting,
lenchitg, electrolytical refining and final re-melting and
sasting to slabe is included together with the neosssary
mxilisry services, site, preparation amd erection.




s e« . SRt Y e

(c) The level of inbuilt oapacity for each plant kas
been considerod, as far as posaible, to be the same.
The GIFROS/UTME? report states that their capital cost
fisures could be reduced by 10 to t e The Indian and
Unitod Kin dom estimatos uned foz oomparative purposes
include provision for futwe expsmsion. The Canadian
estimate probably does not, but this is mot specified.
The capital cost estimates proposed by CIFROBVETE? are
therefore shown reduced Ly 1% and aloo as submitted 4n
the report,

(d) 4ll fi_ures include a continjenoy allowanoce and
cscalation charges,

6. The follcuing capital charyes have besi caloulated fres
the revised fixed capital costs for a 30, 000-4ons-per-emmum sinc
electrolytic plant,

(s) Depreciation : 4. por annwm on
907" of the fimed capital and
working capital ooste,
(The aosumed depreciation is om a stradi gt line
basis oser tventy-five years, with a serap valwe
of the plant, at tho end of thie period, of 10§ ),

(v) Vorking capital : 107 per cnmum of fized capital coms.
(Thic figure assumes that average stocks of wm
and slab sinc are ui.ntad.md )

T+ The income from sales is based om
(a) sinc sales ot the Intemational Metal Bushenge price;
(b)mmwbnmmhﬁvﬂlﬁthm
udluvp.unt“u!tﬁ*“ﬂlﬂni.t

(o)mmu.orwwmmummk
report. .




Cowmtry Company Cost 11 Sise of
B 3 xillion plamt
tons/anm
M m L“o .o' 20,“!)
" Isperial Smelting 20,2 87, '00
Processes 144. g ’
Indda Rindusten Zino Limited 7.6 -0, 000

I-Mutnmnmmmﬁmtouobtm:

Cenada $400 / commal tem
= $30 / amswal tem
Indla $ 30 / sommal ten

Anmuﬂmx(nmuu)mmmmm
wmmbmmnmunm
Wuum. uamm-am-u
aum»uu-mmnm.

R g (perric) mor g

o CwadeAR  IndleAX SR  WeR-15
Gugital oot W 3 aillten 124 1.8 H4e N0




Similarly
0100 _tons (metric) per smpum
Criada/UR India/UX USSR USSR~
Capital cost US ~ million 17.7 15.° 5.0 43.23
Cost US % por annual ton 1 330 1,017 %4

v fiure of B . 3.C mi ht be typical.

Detormination of GLPROPIVETMET capdial cogt

80 as . include_gequisite pgopertion of
auxiliary services etc.

The capital coots quoted in the CIFNOBVETET report are as
follows for Variant II.

" silliom
Zinc plant 30,000 tons/snmm 23",
Lead plant 0,000 tons/ensmum 13.2
Sulphuric acid plant 3.4
Auxiliary dopartments and services 231
Inoidental and other jobs —~dad .
10.7
L

Only a proportion of the B 5> 70.7 millien yelates 10 & sine plamt.
Capital cost of the sinc complex should imeluds the actml sime
eleoctrolytio plmt US [ 23.. million plus a propertion of the asid
plant, auzxiliary departeents and insddemtal ovete. These wve ocsloulsted
as follovs, 1.0, as a fuwiction of the capital wets of the plamte o

, ; I‘qun
Binc plemt . 2%y
Acid plamt (3/8 x 3.6) 19

duxiliary departments and mrvices

MO’*'. Yy . % 231

Ineldsmtal expemses
d"-——— ‘ 7‘3 ) ,

(23e5 #3.6 +13,2
fotal em8 for sinc plemt
o f%r, B s

& e
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£ 30,000 tops/wnum oleotrolytic ziny plant
¥sin;: sulphide concentrates based on Fovised
apdtal cost estimotes of 2. 450 per anmuul ton
;d GIPROSVETET operatin. ccsts,

30, 0004 ons~per-ennun electrolytic sinc plant

Pized onpital « 2 12 million « - 400/annual ton
Working capitnle . 1, millione * A0/aemual ton

uuuoounmountomai-r Mals

Pixed capital = 900 million Rials 30,000 Rls/annual ton
Working capital « 90 million Rials « 3,000 Rls/unnual ton

terials and opermiing costs quoted om page 165, table No 36
of the CIFROSVEDIETY study ‘ere wsed. In order to extract tho
oomponent of cost ochanrgsd 10 the tinc electrolytic smelting plant ,
he estinates for the sulphurio acid plants and suxiliary departments
have boen adjested as follows :

Sulghuario sodd plent - x )/8
1.0, in & direot mtio to the output of the
wd liary depasrtamis

l-l-nlmﬁountnouuornaumm.
Mudt&ﬂmom-ormﬂ.n. the

mn-umshmtndﬁom’u of the
Nats.

., Nt
| . e ° suxiliary
k

il _ departeents
Boe mtortale (dnsduting tremeprs) 215 - -
Smitluy wbentals and fiume M.7 0.3 -




Million Malg

3 R g, v :
€ AREERERY: Wy

‘sinc units sulphuric suxiliary

- acid _  _ _ depertemte
Opurnting costs
Muel 3t} - 0.6
Electric power 58, 0.8 4.,
Hages and salaries - s - > 13
Total operatin, coste 152.)} 2.8 20.4

BIIEENKEWREEEE NGNS SN L

Tuvt«l materials and operatinz costs for sinc complex =

4?3." lillloh m&l.

Capital charpve

Depreciation 1 on 90,. of capital employed
fixod capital 900 million Rials . 32,4
workin: capital 90 milliomn Rials L
Total dopreciation ¥i.6
Amayehis
Total producticn costs = 423. + 3,,5 = 4'9.1
e

Total annual incomc from sales
slab zinc 30,000 x 17,000 Ms

lese. transport ( average US & 20 per tom )
30,000 x 1,'00

plus by-products ( CIPSVETIET estimate )

Remnorstion of capital
' Armgwal nln cf -h. -

£10,0
46,0
a0
31,0

Remmunerstion of capital = =
Hsd nd volhlx

ﬁttl

¢ . ooy ~ouRARN
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Peromtage remmnerution of ospital = arwroxiaately 8/
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= Prelimdnar; description -

1. $itde of grejpet 1 Assistcr . the Industrial Developgment an.
Nenowat on r ~aisetiom of the Jovermmer.t of
[rem in the pl Mmin,, seleeti-n ~f technolouay,
design of plrnt wmd oquipment ard forwilation of
the operatin_ policies rouired for the develop-
mont of 1 luad and zame industry in iran.

Zo GNP SRl Joeetigg ¢ Tehery, rm

Yo Drugal petifieation of the projgct 1 The Ministry -f Sconomy and
e Intestrial velogment ! Moaovatiom Or misasion ( IDRU )
are survently enambnin;: the load wnd sino ore deposits in Iran and
he posniiie metallur siecl smeitin, proceseses Which mi At be used
% pooduee lead wid sime,

Mere are 0o non-Cerrour metellur tcal smelting plan.s curently
ogoratdag ia Iri, As yet, therefore, nc qualified met.llurjists
with otporience ta %his fleld are avallable in tho cowmtry.

e enpert wd consultant compement ‘vuld pruide, in the short
Sorm, e accessnry experimcs of lead and sine produetin aad related
Sholn %o aseist IO (n She plammia,, selecstion of teshnoloyy,

@%b ied Glssunsions of the dsoign of the pDlant and sguipment and also
the fovmnlstion of eparetiag & smagsment pulisivs, neceseary to
menrs thet the plast is cagable of producia; lead wmd sine at prices
i v songeiitive Lo intermational mashets.

S follovehip cenpousnt ‘euld provide, ia the leng temm s supply
of siadag flessm) pregasetion, Sstellurgy, mgiaseriag and coonsal oe
Guigies W vt prestical cgpusbence o the predusiion of
o apd cdan s B0 Jasp amsiting plante Weeughest e weld.
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4. Lashepsued iafarmaticni There ore s nusbeor of load and sine oo
doponits in [ran. They ccowr mminly a8 ozides. l.hn e aloe
sulphide deposite but the extens ~f these éepcsite ie not mown.

A saall amount of iead and zinc somcentirates is emported, .8,
47.000 and 40.000 tons respectively in 1 J67. The concestirstes are
sbtained from a nusber os small mimms, the ores deing hand pieied
and the remaining ~re humped

The pcesibility f preducing lead and sine frea smulphide wee
is being emamined. Thiu would neseseitate further esmploretion of
these deposits. An alternative approach would be to eaplsit she
acre abundant xide “res.

Approximately one ‘nird ~f the lead and sine profused will de
required for Rome coasasptinn, the remainder will be caperted, e
Government 18 anxicus therefore that the lead and sine wmelters be
cepable of producing these metals at intermatiomlly compotitive
prices. The plants should therefors be designed to inslwde o'}
the recent developasnts whish reduce capital and opsrating sests.

5. IRASLARSARARLACK oL \he BEQIRN. The Special Pund prejeet weald
o sttashed to the Industrial Develepment and Renovation Organisatien

(IDRO) which is responsible for the epeation of the lead and sime
induotyy.

The eommiseicning ~f detailed design of the plant and oguipasnd
is not envisaged until the ressrves of the load and sine sulphile esoe
are soourately assessed, 'r, n the cthor hand, wiil o dotailed eon-
sideration ~f the nre preparetion and mmslting of the esdde cres ke
boon made.

During the first phese of the Opssial Pumd prejoet, the prejoet
sanager should be recruited. s should b funiliar with e erestion
ond eupansion of leed and sine plante and have USSRt Gamagaamnd
capevicnse in lead and sine prodwsticn. b will me bo Ble %o advime
IO o the initial plasming, insluding the ascsosmsnt of the ccupasetive
seet stulies which have been made of e vapicus svtallwgical smslting
tochniquee for load and sins predustica. T M0l odditionnl aparte
resruited wuld be geclagicel survay and Guphwiing GEperte wie adviee = 0
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cupleratiton and the prosidble internal and export markets and
anriting polictes respeetively.

Ne sscend phase wuld Yo implemented when the detailed

dosign of the plant and squipmrent ie commiseioned. The specialiste
ta the various branthes of lead and sinc production would be recruited
%o adviee 1DEO en 1he variows techmclogies and developments which
should bo included t¢ moure that doth capital and cperating coste
are ot & minimum. These specialists could alse adviss the Irmnian
mmagenent reeruited for the lead and sinc plamts on the manning
tables reguired and define the epecific duties 10 be carried out

Wy oath egevstior,

¢. laawrase DoEmlret

e projoet iavelvwee three mein cemponents. These are showm
ia @0tad) sa the tabls sttashed and are summarised below:

(a) Supsete o 16} num yoars ot B .2°, 00 por man year
el S 4Y,70 - UNNP - ) }27

[ranian
Oovernment 6.,47

4 aan poars at B 2 , .00 per man year
W § %00, %00 wme 93,680

[renian
Covervaent | , 120

(v) Comsmltamts -

(¢) Pollountipe - 0 groduntos for ¢ momthe cach
e § 2O paswsnth plus B ; 1,000 trevel
e $ 72,000 - WP - NN

1renban
Sovesnment SePe

gl o W0 diwwe cmpEnante, e comtsihntiicns reguired ale

o o9,
[} SN /N
YW )

A EDNS SIS OEEER ST
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In addition, the Irsnisn Covernment would be required to
supply the necessary office accommodation in the Industrial Development
and Renovation Orzanisation ( IDRO ). IDRO would be responsidle for

the provision of counterpart personmnel .

7. Action required: The Government of Iran should sudmit am officisl
request based on the above draft propossl to the United Natioms
Industrial Development Orgsnisetion ( UNIDO ) via the UNDP esident
Representative in Teheran.




( Piret araft proposal )

Raasrig ¢ 164 man years = 341,70

B M 8L 814 8L

1. Project ssmager /6 v/12 /2 /2 1/12

2. Osclogieal survey 1/12

3. lesd apd sinc merbeting 16 1/

4. leed and sino mining 15 16

5. Lleed amd sino flotation 16 112 1/

6. Sime roesting snd leaching 16 112 1/6

7. Sinc electrolysis 15 112

8. lead blast furmace 16 /v

9. lead refining . W5 112 1/6

Sonmlteets ¢ 8100, 800

8. Oout ascomtent - mettalarsiocsl )
laed st sine separetion flotation ) 4 mem yoare
Ouktion) path methed )

BLabiag ¢ 6 moathe - § 72,000

1, Lesd snd sine mining 2 wining wugineers

2. lesd nd sime fivtetion 2 simsvel preparetion gradusies

Wl Biamt Cumase 2 sstadlwrgicnl gredustes

leod vefining 2 estallurgloal gradustes
st | 2 tastetal coot asesmtante







WPRENDIX _I1]

LNFORMATION MATERIAL 7OR POSSIBLE PROJECT CN FEASIBILITY OF
TREATING HED IRON ORES FOR PIGMENT.

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

iron oxide deposit, the chemical compositior. of hich is attached
herewith.

The Government of Iran are considerin; processir:- this ra
saterial in order to produce a substapoe which cculd readilv ve
used in the pigment industry. They are ¢nvisagin. a plant vith
a capacity of 000 to 700C tons per annum in the first stage
of production.

Information concerming the economics of this project, reclevant
technical data is required in order to assess the feasibility of
processing here ores to ; ~oduce pigments.




Infornation re uired 3

1. Specification of plamnt to process naturel red iron oxide for
industrial use

a) Minimum technical and soomomic capacities of swsh a plumt

b) Approximate investment expenditure requiresmts.
: ¢) Could the plant alsc be used for pwesessing other Jigmmtes ?
N d) Any other relevant data, such as amewmt of m ad
3 water required. -

2. Specification of Hormos Island red irom oxide
( Persisn Gulf red iron oxide )

17‘0‘,‘,03 16.9.4
A1,0, 1.14%
810, 14, 78¢
Cal0 0.7
R0 0.18
C1 (total ) 1.1
¥a 0.90%
0.08%
Nacl 0,1'¢ *
303 0.529%
P 0.15%%
Noisture at 110°C 2.29%
lese on heat at 900°C 2.92%

Usually Fe,0, is more than 10%

)




APIDIX IV

m&mmw\a AKD_ZIyC_PRODXTION BEPERY

IRAYN

lead md sinc production expert

me yoar

&8 s00n a8 possible

Teheren, with truvel within the country

The expert will be attached to the Industrical
Bovelopmeat and Removation Organisetion (IDRO)

of the Govermment of Irem, who are responsidle for
the initial development of a lead mnd sinc industry
in Iren. The expert would assist IDNO in the

(s) Bvaluation and appraisal of the studies and
qwotations to develep o lead and simo smelting

ounglex in Iren.

{v) T gameral pelioy required to sucsesefully
dsvelep their industry.

(¢) Megetiatsons with potemtial plemt suppliers.

(4) Posmulation of & long tern programme for

(o) Trelning of coumterpart perecumel.
Mtveseity dagree ia aotellung, o squivelent.

~ Bute prestical etperients, pefarebly sasageannt
~ ‘gnelietien or salntenmnen, 1a & lend aed sine
| %mum




SACKGROUWD
INFCRMATION: Thcre are a number of lead and zinc ore deposits
in Iran. Thaey occur mainly as oxides. There are
~1sc culphide deposits but the extent of these

deposits ic not known. ° small amount of lead
and zinc concentrates is exported, i.e. 47,000
anl 17, 20C tons respectively in 1967. The con-
centrates are obtained from a number of small mines,

the ores being, hand picked and the remaining ore

dumped,

The possibility «f producin: lead and sinc

from sulphide ores is being examined. Thie would
necessitite further exploration of these deposits.
‘n ~lternative .pproach would be to exploit the nov'o

avund.vt oxide ores,

Approximately one third of the lead and sinc
produced '+ill be required for homs consumption,
the rerainler 'ill be exported. The Government
is anxious therefore that the lead and sino
smelters should be capable of producing lead

and zinc st intemstionally competitive prices.’
The plants should therefore Le designed to include
all the recent develo;'mntu which reduce oapital

an) operating costs.








