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ABSTRACT

The consultant’8 activity reported in the followings has been con
nected with the project: "Development of a Besic Industry for the 
production of alumina from indigeneous aluminoferrous ores, starting 
with el unite", Dr/lRA/£4/00?/ll-°3-» end it is dealing with the fol
lowing nzin subjects:
- Be si gii end application of industrial scale technology for process

ing aluminoferrous ores;
- Establishment of a laboratory for testing end investigation of 

alumina raiv materials.
The objective of the project is to produce alumina by processing 

domestic elvuiite and bauxite reserves for the utilization of the 
alumirdLum smelters in Iron. In order to attain this objective, the 
Ministry of Minos and Motels has set up an "Aluminium Haw Materials 
Programmo" /ARMI'/ which involves the geological prospecting and mining 
activities, the selection of the required samples, the establishment 
of a testing laboratory, era contracting feasibility studies for the 
production of alumina from aluminoferrous ore3 /Starting with alu- 
nitc/.

The consultant's activity extended for a 3 weeks’ period only 
end he was working for ? weeks /between 25 July end 8 August 1984/ 
in Iron, in close cooperation with All!? /managed by M. Shehriari/ 
end with the consultant on materials testing /Dr. Conrad Douglas/.
The consultant hod the opportunity to discuss the ARKP in details 
with the Resident Representative of UNDP Mr. Snigh and hia assistants 
too, end tfi pay visits to the ore deposit areas of bauxite and 
o limite.
T'e main conclusions and recommendations can be summarized as follows:

Cor.ajdering the present conditions of the project it c°n be con
firmed that the AEMP is in satisfactory progress. It is recommended, 
hour ver, to pey more attention to bauxite prospecting end processing 
as ioftl alterne LLvos of the alunite program, moreover, to extend the 
anni'-tenne of UR IDO in purchasing +he equipment for the testing la bo-
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rate ry; to ox'ganisc the transfer of technology
trc/ end the related training programs for

fleece consider ttr>t the present report and the report of the 
c o n s u l o n  materials testing /Dr. C. Douglas/ have a complementary 
character of ore another, therefore, it is recommended to study them
together.

1. It is re ce:: u.ceded to elaborate a feasibility study for processing 
Lau-cite pmn.llelly with the feasibility study relating to the alu
nite processing, in order to decide the priority of setting up an 
industrial £-c»le alumina plant.

-chenositic Iranian bauxites, characterised by the use of special 
c.:'./.lytic edditive, tvo-stage digestion /simultaneous processing 
of diasporic coed boebnitic or gibbsitic ores/, intensive caustic 
sods regenerc.tion» By the optimum selection of the digestion pa
re.':-?, tens, tbc chamoaite remains more or les ; r* active.

3. She cstahliclviint of the Aluminium Raw Materials Testing Laboratory 
is fully $v.' tified. UITIDO’s assistance in the procurement and
F*.1!chase of instruments and equipment which require hard currency 
is Mgbly rrcorjir.e.ided.

4. For the i;.rd'u partner institutions VAHI /alunite processing/, the 
Jr-roican Baurite Institute /laboratory and pilot plant/ and AIBTE3V- 
-li-ri /betreit proces.airjg and transfer of technology for laboratory
in\cnilgai!ore/ arc recommended*

5. Further detailed, recommendations can be found in Annex ~c> .4 which 
v/es elaborated in cooperation with the OKIDO-consultant in materials 
vesting /Dr* Co Douglas/*

Budnp'-r.t, 22fch O ctober, 1934.
Dr. Karoly Solymar 
UÎJID0 consultant in 
processing oluminoferrous ores
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The elv:..i:riux consumption of Iran is about 120.000 tons 
per year actually, houever, Iran’s alumina requirements are 
lihely to reach 600.000 to 2000.000 tons per year by the early 
19S0«iea, requiring foreign exchange expenditures of about 
US/-’ 200 nill.ion per year for its import. The Government of the 
Xhicmio Republic of I .an, therefore, has realized the utmost 
importones and urgency of the problem and now they give support 
end emphasis to the production of alumina within the country, 
out of their c-..:i alunite end bauxite reserves.

The ехул oi*ed rc*• ervea of alunttic ore located and geolo~‘
G*colly inveh tirnted in the north-western region of Iran amount 
to shout 100 mi3lion tors and that of the estimated reserves to 
another 250 million tone, with an alunite content of 35-75 per 
cent /Л.1,.0, content ±r. about 25 per cent on average/* This ore 
is suitable to be processed to elunina, sulphuric acid end po
tassium culp/rte ее fertilizer* The residue of high silica 
content originating in the process cen be utilized for the pro
duction of building noterials and heavy ceramics* Considering 
the- possibilities cf the utilization of the byproducts /U_S0.,
K, GO./ the r ..r.inur. capacity of the plant can reach 200.000 tons 
par ye for cf olvninr.. Considering the fact that the only plant in 
op'-action for processing filunite is located in the. USSR ar.d is 
be.i'd on the technology developed in the Institute of VA’lI /lenin- 
grrd/% the fcu.citdlity study for processing Iranian alunitic ore 
win be pro г f-vad by thin institute. The technology to be applied 
is the co-cr :i ] '■'! "x educinr,-roasting” process. The construction 
of an Indus l vJ.'il ccule plant for processing alunitic ores is 
e:., о о ted to bo realised by the end of this decade.

bubaeqt : niiy, the be. rite з-о serves would love to be exploit
ed in mder to moot the increasing alumina requirement of the 
our Л? у. Лес ¡.оу to the latest r.;suits of bmivite proopecting,



-tiic beuicif -• rcr. : • in the north-eastern region of Iron amount to 
at out 7C-r i nil If Loan, Thu euslity of these reserves altogether is 
relative’..'. low g o.'.,, due to the high silica content of the diaoporic 
ore, ho?' th .• .tlica is costly combined with the non-reactive cha
rcoal te end this -to r--:logical feature cf the bauxite allows us to 
digest it by the E.y.r process et an adequate caustic soda consumption. 
The recommendsd fr .h: mingy will be discussed in details in the report.

As i third :::.v materiel for alumina production, the alumnsilieates 
with a id 2 j.ce content higher then 50 per cent can be taken into account. 
It seeirc t be ¿uvt.iiied already that this raw mo texf.Ql Is preferable to 
alumina for the y..-r«;v.ction of ceramics end building materials, however, 
a conpcuv. Live ex-flux lion of this material form the aspect of alumina 
end cer.f nt p.vodi?. ifon /by the a elf-deoiutsgra ting slag formaticn/ is 
also roc: "ended.

The ’j.niHtrp cf T.iir-c-3 end. Kctals has set up cn ,j Aluminium haw Mate- 
riels • ---rr 1 / . * in lf;31 with the* following main activities:
r,/ cout h retie.:. c f  the necessary geological and mining work for _ 

pro-nring i'- ' required samples of aluainoferreus ores;
b. / estr'olinknont of a testing laboratory;
c. / coni..-etir.y fer:.Jbility studies for the production of alumina from

aliv i' O.terrcru exec /olunite, bauxite end aluminosilicates, starting
v.'ith rlurJ.tr,/;

d. / se t Li:'g up c 1 u.u'.ne plants depending on the evaluations of the
ferri.hr lity r. indies.
In ruder to ecicry out this tacks, the AIuIP has been authorised 

to recruit tha raceccary technical staff end haa been provided with the 
initial ihr J.e r : ; d  tor the construction of the laboratory and for 
the raj'1 !.action of its program. The laboratory facilities will be 
located on lend p.-:..v.;,;/.-c.d by the Iliniatry of Pines and Petals at Karadj, 
Same yi h:i from Cv.heinn.

Tl -• activity of the consultent hen been organized with great care 
by the? p.o.ioct j*n;.::';.v'.r*, Hr. MohSinned Sha.’.ricri and his colleaugoo in
volved. in the Ah u’« he vioitod some bauxite and alunite deposits /during 
5 days i . hii. :?.y there/ and urd the opportunity to discuss the
j-i'r-'iri ? ■ . L t i c c  " the project in detui la with the ARIIP personnel 
and riff f •' ,v( live."i of t*o Iranian Consulting Firms rerponsiblo
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for the construction end utilities of the laboratory facilities.
The duration of the consultancy has been extended for 3 weeks /from 

22 July until 11 August/, including briefing/debriefing and travels. The 
program of the consultent’v activity ie enclosed in Annex Уо,1.

The consultant had been engaged in the following teaks, according to 
the job description:
a. / Advise AEUP on the design end application of industrial scale tech

nology for processing aluminoferrous ores;
b. / Investigate end evaluate the necessary conditions and requirements

justifying the establishment of a laboratory for testing and investi
gation of alumina raw materials;

c. / Advice tbo partner organization on the design, construction end ope
ration of the testing laboratory;

d. / Prepare a report containing conclusions und recommendations on the
next action to be taken regarding the establishment of the alumina 
raw Jisterials testing laboratory.
The senior partner staff - their name end specialization can be found 

in Annex No,2. In collaboration with the consultant on raw materials test
ing /Drc Conrcd Dougli-o/ and staff шегаЪегз of the AKKP, the questions 
concerning the equipment selection, installation, commissioning, semising 
end maintenance were diecucsed. ïhe training requirements for the effective 
utilization of the laboratory f-cilities were also discussed end some 
recommendations were also Dade concerning the implementation of both local 
and oversees training.
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I .  D2CICI,' A]71) APPLICATION OP INDUSTRIAL SCALD TECHNOLOGY FOR PROCESSING 
ALUlUITOrKuKCiT:! 0313

The APJJ? is dealing with ell of the three aluminoferrous raw mate- 
riela:
- clunito /olunitic ore/
- bauxite»
- alumosilicate,
in order to evaluate the conditions of their processing into alumina.
Cons icier iiis the peculiarities of the raw materials end the different 
technologi.es suitable for their processing, the reasonable alternatives 
for each row material will be discussed separately. The recommended 
technology /-ies/ will bo selected and discussed analysing the raw 
material characteristics /especially the chemical and mineralogical com
position/ and receiasondntionc; will be given relating to the partner insti
tutions i.i’d tbs follow-up actions to be taken. The main conclusions con
cerning the whole activity end priorities will be summarised in th» last 
section of this chapter.

A. Aluritic ore

The Geological Survey of Iran /GSI/ estimates the resources of 
olunitic oi'es of morn than 30 ner cent of olunite content up to 
602 million tone. Accor ding to the calculations of A1UHIRAN and KADANKAV 
/subcontractor of ALU11TRAN/ based on the same data end regarding a cut-off 
at 35 per cent Al^Oj content of the ore, the estimated resources reach 
340 million tons. These d8ta and the huge resources can justify the 
processing of olunitic ore. According to the conclusions drawn by the 
UNIDO consultants-^ologlsts /Dr. 5, MacK and Dr. I. VcSrcJs/, the alunite 
resources belong to category P.-3 relating to the UU classification. 
/"Undiscovered in situ resources that might exist based on geological 
extrape lation. R-3 indicate exploration opportunities, quantities knotm 
in ronges."/ Tbs consultants-geologista recommended, therefore, "an 
expensive prospecting and exploration campaigns to permit a final deci
sion for the optimum selection of the deposit, followed by mining explo
ration for computing o representative sample. Tho required time would be
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2-2 years,." The opiirvm selection of the deposit has a definitive 
ir-fcriance relating to the economy of the processing. The priority 
of the t>t;■ '2 f•••Pirg of cixirite or bauxite can be decided only after the 
_c_c~ ole tie o_r; ;V the Pc v,nihility Studies far both raw materials and 
tildes Gtiv:i-r. must he based on the processing of the relatively 
best quality ''representative'1 raw materials.

The conpoaition. ci the munite mineral can be characterised by 
the following fonatila :

/(e2a i o ó)(oìt)12/ . (so4) 4

vyjiy/z- K i3’y be substituted by the elements of Ha, Sr, Pb, Ag, Y, Co
3+ 3+or other r..,re earth elements and A1 may be substituted by Pe •

The alti-itic c-re containing 50 per cent or more alurite mineral 
cr n be coixidorsd ac c raw material for complex processing. The only 
pO r r.t in op'-ration all over the world is located in Xirovobad /USSR/ 
and its torheology has been developed by the Institute of VAJJI 
/loringt;»:]/, There ore two variants of the co^p1 e: processing, namely, 
the "roasting-rsduction technology" and the direct ’’eaching technology 
by rrr.oniuti-nulpha to *

The luicat development is the reducing-rcasting method which has 
been applied in the hirovobad plant instead of direct leaching. The 
foreign trade company VI0 IICBNSIPTORff offers licenses for both 
methods cU:\;loped in the USSR by the Institute VAMI.

Tha i'i/.-nt method /the latest development/ effects the thermal 
reduction c.f alunite in special fluidized bed caloiner and enables 
tc produce U.gh ovality Ea^ byproducts ouch as K^SO^, H^SO^
V, 0r and C-.; r The Toy out of this complex ~vocos3 is demonstrated inC. [)
lie I*

The xn .".idue /dwipfid slurry/ can be used as building material.
The v'.erotics! background and the process stages of both 

cr- ylox t-.cL-:o3ogles are dincv.sood in flection XX. "complex process- 
).■. j.f s" of the technic;,! book "Alumina production" /in

1 ,b:toner; jjoiullurgiscat Koacow, 1070, Authors: A,I. Lainer, 
T i l .  rre ;'r,; uv.A. L o i-o r , I.Z. Pevsner, pp. 251-307/
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F ig .i Flow diagram for processing alunite raw materials

1. o lu n iie  orcj
2. ball mill
3. roasting -  reduction ap p a ra tu s
4. contact a p p a ra tu s
5. lix iv ia tio n  m ixer
6. th ickener
7 clesiiiconizGtion s tirre r  
B. decom poser
9. d ru m  f ilte r

10. ca lc in a tio n  fu rn a c e

11. a lum inium  oxide s ilos
12. ev a p o ra to r
13. conversion re a c to r
14. c e n t r i fu g e
15. fu rn a c e
16. c ry s ta lliz e r
17. s lu rry  (to  be dum p ed)
18. p ro d u ctio n  of vanad ium  

pentoxide
19. g a lliu m  p ro d u c tio n .



I translated this text from Russian into English for the staff members 
of ARMP.

The main characteristic date relating to both processes are given
in Table 1.

alunitic ores developed by Institute VAMI
/calculated for alunitic 
one ton of AlgO^/

ore containing 50 per cent alunite producing

PiocfeB3ing method Roosting
reduction

Direct
leaching

Consumption:
Alunitic ore, tons 6.6 6.0
KOH, kg 350 .1200
Electric yenver, kWh 1200 400
Stcom of 7 bar Gcal 3.0 3.5
Fuel, kg 600 150

Obtained products:
A120.3, kg 1000 1000
k 2so4, kg 1200 2500
h 2so4, kg 900 -
V205, kg 0.8 0.8
Ge, kg 0.1 0.1

It ia recommendc<2 to consider both variants for complex processing 
of the Iranian alunitic ore in the Feasibility Study to be prepared by 
the Institute VAMI because of the missing sulphuric acid production 
/less complicnted technology/ and much lcrner energy consumption 8nd 
relatively simple equipment in the case of direct leaching. The disad
vantages of this process arc the following: the high consumption of 
K.0II and the economic utilization of the largo amount of K^SO^ obtained.
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Considering the present conditions of prospecting elunitic ores 
it cocr.o to be ■'.згу difficult to select the "representative” eemple 
/25С tons/ for th-> pilot plant investigations to be carried out in 
the Pilot Plant of VAMI in Leningrad in 1985/86 with the aim to de
termine the basic data for the Feasibility Study, however, it is reason
able to organize this work ar. soon ев possible# Therefore, a relatively 
”chruc- c-tnrintic»- r:crania can be accepted for this purpose.

The elur-itc /rlunite ore/ can be used not only for alumina 
production /with its byproducts*/ but for a lot of other purposes 
as well - likB c-Crlcnts, coagulants, cements, insulators, etc.

Eha different possibilities of the utilization of alunite are 
discussed in g technical book published in Russian by the Institute 
for ChomAetry of the Scientific Academy of UZBEK SSH, edited by H.R. 
Rustcko .' /Publisher: FAIT, Taokent 1901. 192 poges/i "Physical-chemical
background 3f the ntilizsticn of Blunitcs".

It ia recor.'.̂ uded to evaluate the results published in this book 
comparing them with the results of chemical, mincralogical and texture 
investigations -£ some selected characteristic Iranian alunitis ore 
sample0 end to prepare a special report for Alt/.fTRATT. Taking into 
account the requirement of tha knowledge of Russian language and the 
availability of experiences in materiel testing, ALUTERV-FKI can be 
recommended /Budapest, Hung cry/ as partner organization for under
taking thin task.

Although tko flotation is proposed by the Soviet experts for 
dressing elunitic ora, tho simple physical methods may also be success
ful under given conditions. Consequently, selective grinding and classi
fication /eventual attrition/ can be prferred to carry out the control 
tocti! for tha lancficiation of Iranlnn elunitic ore samples. The ore 
dressing of oluultio ore con economically be adapted during processing.

Б, Tiouxite

Tha former investigations detected bauxites in different terri
tories of Iran and some data aavailable mainly-relating to the 
Kerr: jPeiibehcn, Yazd, Do-Pclan and Shiraz deposits. In the lest
yesrr; the pros---, cling octivii; organized by ALCLTIliAN has been con-
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centrali::? on the Shirin Abadsieh Rudbar and Ganu regions of the
ELbvrs-Ronnteins. VLr> bauxite resources of tbe above mentioned regions 
of the I".* Ъитг-Уоиоt«ins can fee estima ted to belong to category R-3 of 
UN d  a s n i f :i. a a ti on, •'.you f>4 un to 93 million tons based on the data of 
prospect:!on roxk~ wx/l etec1 by the ARMP staff according to the conclusions 
of UNIDO consul ti-ctb-geologlnts#

The bs'uxita of the Elburz fountains is mainly of dlasporic-chemosi- 
tio typo, fiinilr: ly to some other Iranian bauxites. There is no informa
tion bbo.'i cny beunite occurence of the same type all over the world. 
Although there пхь significant diasporxc bauxite resources in Greece, 
the Soviet Union, Chine, Rumania, Yugoslavia and Vietnam ев well end 
this type of ore in ynocessed in indue trial scale in the first four 
countries vuntie:n d in the above, however, their choiaosite content 
does not exceed 1-2 j>-re cant end the only chemositic bauxite deposit 
occurring in the Ui;:D. hee a boehmitic character. The experiences gained 
in their proreeving, however, can be utilized end be more or less adapted 
to the Irtnien a! uric-cheiaoEitic bauxite.

2+ 3+Chcnooite i:: on гО.ишаоЗlicato containing Fe end Fe in an octa
hedron bod. /b ex hi (..vino/ which ermnot be characterized by a standard 
composition baciv.ji: of the very wide possibilities of substitution of 
ions in jin lattice. The exact determination of the composition of a 
given oh?AiChito needs very sophisticated chemical end minera
logies! invei/tlgstione. Chsuoaite is olumooilicate, i.e, half of the 
eilicon in the teixabidral layer is replaced by eluminium in coordi
nation IV. /the SiOp content of kaolinite is 46 per cent, that of the 
ch.cmoriie is 20 p*•:'.• cent/ trad the octahedral "gibbslte" layer is filled 
by bivf.lcnt cettorjc, inly Fcf*, furthermore, Се^+! This chamosite
- eoDty-ry to h io.Libitfj - ecu completely or partially be inert in the 
hcyc-r p: .-ccss even at 250 °C end in the presence of a catalytic additive 
llko Cto required tor processing dissporic bauxites. However, in the 
further i.2olog.tr-.1 history of the deposit, under the changed conditions,'

,J~Va port of the TV' c-n be oxidized into Pe , destroying the crystalline 
ntructих - tin;a in-x cj.ng thn reactivity of the ebrenoaite in the Hsyer 
J.VOC,-cc,, t;ow add j xior- of lime to the Blurry, fortunately, has a protect
ing effect j'.winnt th.v oxidation of chemosite.
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Tie oxidation process talres place on the surface, therefore, 
it in a roui asunuptlon that the deeper, unaltered part of the 
_bnurit;- eon be considered to contain less or no kaolinito
nt oil; lm the one Land, mainly non-re active /non-oridized/ type 
of ckamoyite and noze disepore, on the other. This question is 
enphai'iued in the report of UNIDO consultents-geologists and it 
is extremely important if considering the economy of the whole 
project.

/Fes? further information relating to the diasporic-chamositic 
bauxites nee Annex No.3 items 3-7./

Considering t.V'j difficulties arleing from the changing compo
sition and reactivity of the cheaosite end the missing exact physico
chemical methods suitable for the direct determination of this 
parameter, it is recommended to apply the so-called "Technological 
reaping. It memo that a very large number of bauxite samples 
should he v.ced for standardized digestion tests /the conditions 
to be determined by preliminary research work/, thereafter the mein 
techncvi ogical data /preferably bauxite consumption per one ton of 
AlpOp/ rLculd be registered on the map instead of the values of 
the chemical oomtosition or other characteristics.

It iff reasonable to deal with the boneflciation of* this 
bgusrj.t't e£i rail, in order tc reduce the amount of the bauxite to 
be pro cessed and that of the generated red mud. Selective grinding, 
cl&Bciii(;tion, attrition, high intensity magnetic separation cen 
bo preferred first of all for ore dressing.

Tho ore quality of the bauxite regions of the* Elburz Mountains 
can be- characterized by the investigations of ARM? based on 
400-500 rrmplea for each deposit /Table 2/.

Selected soinies /1-1 from each deposit/ were handed over 
for peelininory teats in November 1963 to A1UTERV-FKI, Budapest,
0); the occasion of Croup Training for Alumino Production held 
in Iiur.',:’iy. The mein data of the investigation relating to the 
chemical and phene analysis, furthermore, the technological beha
viour of those errples are also aunmerized in Table 2 . These



data are collected from the "Informative Report on Preliminary Technological 
Tecta with Iranian Diyopore-Chcmo3ite Containing Bauxites", prepared free 
of charge by A1UTER7-PKI and forwarded to the Manager of ARKP end UMBO 
officers, respectively*

Table 2. Mein data of the chemical, mineralogical and technological inves
tigations cf the bauzite samples collected in the bauxite region of the 
Elburz Mountains, based on the data of AlUMIRAiJ and A1UTERV-FXI, respecti
vely.

I. Average data of 400-500 88mpLe3 from each deposit, according to ARMP

Component Jajsm Slab Rudbsr Ganu

AlgO^, per cent 
SiOg, per cent

46.6 44.0 49.0
13.3 1 8.C 14.4

Modul /AlgOjiSiOg/ 3.504 2.440 3.403

II. Data of the selected camples determined by ALUTEE' ■I’rCT

AlgOj, per cent 43.7 45.5 49.0
SiOg, per cent 12.5 16.2 14.4
Kodul /AlgO3*.Si0g/ 3.496 2.809 3.403

A1„0„ per cent in 

Biocporc 30.3 30.8 36.6
Boehaite - 2.0 m

Kaolinite + Halloyaite m 5.6 8.8
Chamoeitc 13.4 7.1 3.6

SiO„ p«r cent in
Kaolinite + Ilolloyoite - 6.6 10.3
ChamOElte 12.5 9.6 4.1

Fc^O, per cent in
—  — *j\ iiw i ii ^

Howatita 5.5  -  15.5
Chenorvitc ?1.7 21.6 3.5
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Trble 2 /L.

Component Js jam Slab Rudbar Genu
TiO par e:nt 4.9 2.9 3.9
CeO per c-v.it C.2 0.1 0.6
!.'g0 per cvnt 0.1 0.9 0.4
Ii.O.I. pc::* cent 10.3 11.0 11.3

IJJ. rctii nf the '!cchnologiccl teats deterniinGd by ALUT2RV-PKI

Conditions of the digestion tests;
Temperature 250 °C
Retention tire 90 minutes
Cctnlyiie c-dditive, ca C;a0 3 per oent, 6 per cent, reap, /dry bauxite/
Digestin'; lienor 205 gpi Na^O caustic i

97.2 gpl A1203

Specific consumption per 
one ton of c-luninc Jajarn Sleh Rudbsr Genu

Kezimm yic.ld cf AlgO.̂ , /i 67.1 61.6 74.9
Einixita, t 3.41 3.57 2.72
Red nud fotv. ration, t 2.76 2.76 1.70
Bound losses of 1 U C H ,  fcg 224 460 244

/in led mud/ *

Chsnocitc mineral in the red
nod:;, ^ 50.0 8.5 20.3
Chi'iioaitf: rJ.nerel in the
original Iru^ites, fp 52,7 42.6 13.5

Kemtite j.-inerel in the formed
rod muc 14.0 25.4 21.9

lJcr'itlts uiraral in the original
.iton, £ 5.5 15.5
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The ¿•••'to da'jc.c.tod by A1U2Z1V-PKI confirm that the selected 
supples it r-u th¿ í¿.\ab-.?uábar and Genu regions containing boehmite 
e::¿’ itaolir.i to were partially oxidized, and the AlgOj content of the 
cample of tne Jchv ■ deposit revealed a relatively lo?; value.
It can be -.ij-posccl that the average composition of all the three 
¿tposits T.- hl be Latear, considering the available A1„0, and the 
reactive ailica content.

The cc-r.c.iticr" of preliminary technological tests have been 
.selected w her the 2in to achieve the maximum yield of AlgO^, 
therefore, they rere not the optimum ones from the’ aspect cf cháme
nte. It i:. clear frc.'j the presented data that the reactivity of 
chtr.osite too Quito high in case of the Siab-Rudbar sample, me
dir.’ in cose cf the Jn^oim sample and minimum in case of the 
Gr.nu sampl e * The rc.tio of cfaaaooite mineral in the red mud and 
bauxite, iv ape etiv; ly, can be considered as the indicator for 
reactivity, home pert*.? cf the hematite in the red muds are 
origineted from the decomposition of chamosite.

The r-: -'-.ctiviiy cf chamo3ite depends on xir i 1^owing factors:
1. The gr do o i  oyidlpotion;
2. Eigestic/. tcr.pc-xature 5

3. Relentio tins at the maximum temperature /digestion/.
As thef-e values are increased, the reactivity of ehaao3ite 

will also l-j higher, therefore, it is necessary to determine the 
opt.1 c'un 3t:p 1 vd conditions for the evaluation of the ore deposit 
in -¡ho esrl.i'.r phase of prospecting already, and to use them for
the tucbrolv ,;.ccl liUpping. It means that the preliminary selection
of ’f e pro';- ;find technology is required•

Ci "t * presented in Table 2 indicate the presence of low
frnv'f; triuxtie v/ith rn extremely high amount of red mud originated 
during the y-roc-eosing. Tim expected specific consumption of bauxite 
and c-euetie r edo are also too high. However, the smaller reactivity 
cf < V.-.ns i > /especially in the sample gained from the Ganu deposit/ 
ur.'.va the r. - r.enable processing of this bauxite possible by the 
rr’d-ifteo P-’v. •-techno? o r ;.
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The d-1.' -yoric bauriton have the following diadvatageous 
techncic eharacte-riijtics is cor' arad to the boehmitic ores:

«. Ic-r  ̂ Arvourable digestibility;
~ lor. cguillbriuni solubility;
-  abrrT.iYC- chart:eter.

Iu ore:: to componaste for these diBad\entageo, the use of 
spec:’.*! cut ,lj tic additives, the tT,*o~stream digestion technology 
/"sweetening5' by boehrdtic or gibbsitic bauxite/ end the selection 
of pbrfcnion-;:-.- aistant equipment ere recommended.

The ofrv c. i oS e spaniel catalytic edditive /based on CaO/ 
as cc/.-'pered to the traditional method /CaO addition/ ic demonstrated 
in P. bi.red on the- data gained et the processing of long Son 
beurit'i in iMa cp.dh /Al̂ O.. 50.3 per cent, SiO^ 7.3 per cent, ItegOj 
25.6 per cent/.

o.c!■ w o . o  5% CaO addition 
••<>».•-n  w jth cataK  zer 

Na2Oc = 200 gpl

i:l3. - Wgeetibility curves of LANS SOIi bauxite /Vietnam/
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Tbo distribution of the Al^Oj content among the. different mine
rals woa the following: in gibbsite - 2 .5 par cent; boehmite - 2 .8  

per cent; ¿iecrore - 5 8 .2 per cent; eorrundum - 0.3 per cent; kaoli- 
nito - 4 . 7  per cent; chsmosite - 1 . 2  per cent; goethite - 0 .6 per 
cent. The very hord bauarit9 shows similar characteristics to the 
Iranian diaoperic bauxite. The new process developed and patented 
by A1DTERV-FKI can be successfully applied for the Iranian dxaspoxic- 
chemoDitic bauxites as well. By means of this process the maximum 
yield of alumina esn be achieved et the lowest digestion temperature, 
and in the shortest retention time, so it ensures the most perfect 
protection of the chaiaosite!

The preliminary technological tests show thst the expected 
lloucr prodiictiTity will be about 25 nsr cent less, es compared to 
the boshnitic bauxites. In order to coapenaatc for this disadvantage, 
the '■'t-.vo-stege digestion'-’ can be recommended, according to the 
method developed by AKJTZRV-FKI for the simultaneous processing of 
dlncpnrio and boehaitic ores. The theoretical flowsheet is pre
sented in Fig 5, The essence of this technology i3 the fact that

74 rr,3

Dig liquor:
I 200 gpt No20c 

92 gpl AL2O3

■ ' V -, v
2U5°ik'/Y/ ,'.VJ
withcatalyzer

197 anli

mC«.V/.vv.
|245°C,'YVyy t X 1

AI2 O3 Wvlvxrw? ,

Ai2 03 y|

Bauxite Dissolved AI0O3 %
Stage I SicceU. Total

Diac.poric
Bcohnuiic

SO. 0 
26 2 " 238~

80
~iu

1 76 ? 23 8 100

Pig 3 ~ Two-otoge digestion fox processing dinoporic and boehmitic 
bauxites
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the dic::poxic slurry will be saturated by boehmitic /or gibbaltic/ 
bauxite. The given ratio bet-iteen the diasporic and boehmitic /or 
gibbeivic/ Lav.rj.tr-n /50—5Cpt>r cent/ can be modified up to 75-25 per 
cent. In connection with this important possibility, it is recom
mended to consider the aimlteneeus processing of another Iranian 
boehr.iM.a ore /e.g. fc—Polar/ with the diesporic-chsmosjtlc one. 
Furthermore, s Bj.slle.-r quantity of imported bauxite /e.g. from 
Indie/ can also be considered fur this purpose.

The expected large amount of the originating red mud, moreover, 
the cer'tic bo Cm losses require the high efficiency of the settling- 
-workir:r area / rpceial equipment and the use of syntethic floccu- 
lant/f end the application of »n intensive caustic soda regeneration 
system. Experiences of processing medium grede bauxites ere being 
accumulated in the Hungarian alumina rients.

The proceeding of the diesporic-chomcsitic bauxite of the 
Elbure f'ountcin ren be justified under the conditions mentioned in 
the ebovG, however, e lot of work and actions are necessary in the 
fields of protection, sampling, ore reserves ». 'v.a -ion and tecno
logica 1 test3 , no so to select the most economic)- . processing tech
nology. The technological tests should be carried out simultaneous
ly with the prospecting ectivity.

For the process technology, the modified Bayer-process is recom
mended. The combined Beyer-synter process ctn not be accepted, owing 
to the uum active chamo3ite content. The synter process has an extreme
ly high energy consumption, tad there are no up to dote equipment 
available. According to the world tendencies, no new alumina plants 
are going to bo built for the synter or the combined technologies.

C. Alur-onili cates

I'h.-j Islamic Republic of Iron has lerge deposits of alumosili- 
ceteo containing 51-56 per cent AlgO^ en<i 2^-27 per cent SiOg on 
an cvc'a.:.,~c. Tbe riucrsl phc.ies in tho ore are es follows: kaolinite, 
muskovito, pyrophyllite, illite, quart.':, hematite. This raw material 
is prt-lorcbla ipv the production of ceramica ond building materials,
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B£> c m - sred r.l-jpj.. the world review of the expected utilization
conditions of ron-bcuriiic raw isaterials for alumina production is 
giver in the r'.rticlco of Kan, R.P. et.al. and Bengtson K.B., reap, 
/sec Innex ite*is 1 and 2/, end in the article of Prof. S. 
Zioaenbalg: "Insitien : i Trends in the Development of Acid Processes 
for Alumine. iraduotior." /Alumina Production until 2000. Proceedings 
of ICSG3A f>y..:y;cri\sa 1201. pp.43-66./

It  hau to be mentioned, however, that high grade cal cite is 
al nr, nvailable in live, Icing very important and necessary for the 
a l v i no pro.' - ••■/ton by the- modified Beyer-technology /for digestion 
and crustic le. a regeneration as well/, therefore, it is recoamended 
to study the I ' - 'oatc lin ing and burring conditions /selection of the 
deposit and r ia n t/.

]). Conclusions

lire elaboration of r. feasibility /opportunity/ study for process
ing br.uidLte is r a coni1 ended psrallelly with the feasibility study relat
ing to the olvcoite procer-sing, in order to decide tbe priority cf setting 
up r.n industrial scale alumina plant*

The rvi.n to sics of the alunitc project are the following:
- optimum t.-lection of the deposit;
- evaluation of the* bcnciiioiation of the aiunitic ore /simple 

physical! nclkeds arc- preferred/;
- preparation of a Possibility Study by VAMI based on pilot plant 

enperiupnir... /The emparative evaluation of both cosplex tech
nologies - reducing roasting and direct leochig, reap. - is
rc counci: do cl;

- rroyoraii-ur £.1 h special report by ALUTESV-BKI for ALUI.1IRAN 
relating tu the evaluation of the published data for pbysical- 
chnoienl i eGtigvticn of aiunitic ores compared with that of 
Iranian in vj-lec.
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Tliir iaadlf.l:-v' Payer-process lo recommended for processing diaspo- 
ric-cb-iioaitic Ir-inisn be write, characterized by the uso of special 
catalytic adCiti-.o. tw'wntoge digestion /simultaneous processing of 
di&tiioric and brobmitic or gibbsitic ores/, intensive caustic soda 
regeneration»

It is necen.in-ry to determine the optimum stondard conditions 
of the digestion* for tin real evaluation of the ore deposits by 
means of tfce"ts ehuologicnl mapping".

It is rocor-ie ruled to study the beneficiotion of the bauxite 
so as to reduce- the specific bauxite consumption end the amount of
the originating red mud.

In the field of the Euuxite Project, the following preliminary 
work '*hculd bo performed by the selected subcontractor:
- detailed choral cnl-mtnerulogicel analysis of the bauxite samples 

/30-tO scr:"-].cn ut least from each deposit/;
- dfitr.zsiinsiic-u of the digestion parameters for the "technological 

mopping" from g few relatively chore eteria«,i<' 'rules;
- technological napping for the selected samples /10-40 samples 

from each deposit/;
- Bench scale technological testing, preparation of the Profeaaibi- 

11ty Study;
- teeimologicul tests with representative samples, preparation of 

the I’eceibility Study.

II. ■‘V.BIISI OP TPS AJj'lTlh RAY/ MATERIALS TISTIMC- LA BOBA TORY

We have i cuori this p*jrt of the Project in good progress. The 
design of the laboratory building has been prepared by two profession
al fiv.-s, ns.; -.cly, by the Architecture Consulting Sng. and by the Ener
gy Consulting Sag.

• ¿ v a  umtiO study /UTiTDO/1.0.466, 15. Sept. 1961/ "Profile of 
Trrr*: Teeing J r> sting. Investigation and Evaluation of
Bail-.-It edit od ty irseli’ was used oo a basic material for the
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principal design* I hod the pleasure to see the successful utilization 
of our study.

I wa3 in close cooperation with the consultant on materials 
testing /Dr.C.kcuglas/, with the staff of ARMP managed by M. Shahriari 
and viith the reprosenatatives of the consulting firms in this matter.

Our common recommendations made together with Dr.C.Douglas have 
been accepted in the completed design and they are enclosed to my 
report as Atuic?; 4.

She establishment of the laboratory is fully justified by the 
expected work to be carried out in the future in the AKtfP. The 
Iranian partner firms and the staff of ARIJP are prepared to under
take all of the tasks connected with the establishment of the Test
ing laboratory, however, the assistance of UNIDO and its consultants 
is recommended in the procurement and purchase of instruments and 
equipment, in the transfer of technology /software/ and in the orga
nization of training programs. The assistance of subcontractors is 
also recommended, fir3t of all in the field of the transfer of tech
nology and that of the abroad training program.

Relating to the list of instruments and equipment included into 
Annex 4 it must be completed by the following items;

- Infrared Spectrometer;
- BET Specific Surface Area Measurement Equipment;
- Particle Size Analyser;
- Soft gemma ray Model Settler;
- Roasting rotary kiln.
The estimated cost of all the listed equipment is about 1.6-1.7 

million US/ /the related software is not included/.
It hs3 to be mentioned that the preparations for the installation

of the Neutron Activation Eauxite -Analyser and for the organization 
of the connected on-site training ore in progress.

It io necessary to prepare /to select/ "standard samples" from 
each hind of row material /alurdtc, bauxite, 8luraosilicate/ and to 
oend them to the selected subcontractor for investigation by neons 
of the different physical, physico-chemical, chemical and textural
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nethoda /IFF, XFJ>, IE, ТА, SKI, БЕТ, Groin size/, in order to use 
then oe со ■.veareti.e ctendards in the future activity of the ARMP 
Testing laboratory.•

The thc-rzui analysis /Т А / and XPJ) analysis f o m  an entity in 
the field of the cc:-r~l ox phage analysis. The software id available 
at AIjUTERV-rJCE* It is recomendrf to combine the purchase of the 
instrument r»ith the related training, concerned not only with the 
operation but with the given application of thw instrument as well.

1 И . АБуТОЕ FOR ТЛЕ PARTNER CECAIIIZATIOMS

The Iranian professional consulting firms are able to manage 
the design and construction of the Alumina Raw Material Testing ‘ 
laboratory in close cooperation with each other. The staff of ARMP 
managed by Mr M.Shahrieri is capable to operate this facility success
fully. In this field it is reco-uuiiended to соор.т-с.. with the Jamaican 
Bauxite In stitute and ALUTERY-PICT., Budapest, resr ctively.

The Institute of VAHI, Leningrad, is suggested to be entrusted 
with carrying cat the detailed technological tests required for the 
aluiAto project, and with the preparation of the Feasibility Study 
for fcpn'd.ta pgocospint;. The preliminary activities in this field 
can bo curried out by AbUTEiV-PId#

In the яп-fcJon of rlumo3ilicates, Kaasfeld Eombinat, FNE,
Freiberg, [fVIt is re commended es partner organization which has on 
operating pilot plant for processing cloys by acidic methods /ЕС1 
and/or KpSC^ rasp./ at the Isuta Alumiulun Works.

Pur the beneflotation of tha row materials the cooperation 
with the following institutes in recoir -and.o d:

- PlElIAbCLR- Leningrad /aluuLtc/
- ALMTERV-Fill, Budapest /bauzite/
.. EUD/RSKI IMoTITUT, Beograd /pilot teats/
- rORSCnJlIGIM.lTITUT /Г 1А /, Freiberg, GBR /pilot tests/
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The r - V"¿cur of the project manager’s team of AEEP to the JBI,
IT~i urn ton rnd tho participation of selected staff members of the AJCIP 
in the wor .1.1 p at JDI /in early 1925/ is highly recommended.

The r: .viicipation of the project manager’s team of AEMP is recom
mended. on folic.-rr-g international technical conferences held in 1985
- Light Latvia Conference on the occassion of the 114th AIMS Annual 

Meetin: /BnuxiLe~ Alumina Sessions/ New York, February 24-28, 1985.
- 1. World Congress on Eon-Metallic Minerals, Beograd, Yugoslavia,

April 15-19, 1985.
- ACHE5A 85, Internationales Troffen ftir Economischo Technik. Frank

furt i.n /FHC/f June 9-15, 1985.
- International . yr.pocitna on Bauxite Prospecting and Mining, October 

2-5, 15.151 Tapolcn, Hungary /organized by ICSOBA end the Hungarian
Aluminir . Corporation/

The f;- .on rec-ornendatic-ns of the UNIDO consultants relating to
the partner orgcnls;*- tioas caa be found in Annex 4.
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of the c ? oltant

22th July 
23th Jol;r 
24th
25th July 

26th July 

26 th duly

23th lu.j.y

29th July

30th July

31st July

1st Aiyiirvt

2nd Ayr. rot 
3rd Augoat

Travel from r.urUipest to Vienna
Br;i cling at the UNIDO Headquater at Vienna
/r: :c as above,/
Arrival to Teheran. Accomodation in Hotel Lalek /Inter
national/ ofrice holiday
Informative talk at AIUMIRAN. Confirmation of the
pro g.eaa in Tchore a
Holiday* Sightseeing in Teheran. Studying the laboratory 
project
Visit to the cite of the laboratory at Karadj. Visit to 
the bKDP office. Evaluation of the laboratory project. 
Translation of the literature relating to aluaite 
pro cor, sing from Bu3Slan into English for the staff of,
the project -
J)i; erosion of the ABLIP at the UNDP office with Mr. SINGH, 
Xfiv-u-.n G.Rcsideut Representative, together with Mr. 
CILiirHIARI, U. Meeting with the consulting engineers 
in the field of the construction of the laboratory 
building - Translation from Russian into fiiglish.
Pis oursion about the selection and utilization of the 
laboratory equipment with the staff of ARJIP: Neutron 
Acti-snilon ,'3auxite Analyser, X-ray Diffractometer and 
XRF, Infra led Spectrometer, Thermo-Analyser.
Discussion With the staff members of ARKP. Alunlte 
program: selection of equipment and their use in raw 
materials investigations. Translation from Russian into 
English. Arrival of the consultant in materials test
ing /T'r.fl.l'v'ruglas/ to Teheran. Confirmation of the 
further cote.-.cui program.
Visit to tho bauxite aree? with Kr. K.SRAHRIAEI and 
Dr .0 JJOuglUS.
/a; r.3 above/
Holiday. Report writing: common recommendations /with
Dr .C /bor.gl'ss/
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4th August

5th August 
6th August 
7th August

8th August 
9th August 
10th August 
11th August

Discussion on the laboratory building and equipment’s 
selection with the AE1!P staff members. Discussion on 
the project status at the UNDP office /together with 
Dr.C.Douglas/ with Kr.K.G. SINGH.
Visit to the alunite area. Discussion.
Discussion on laboratory. Report writing.
Meeting with the consulting engineers. Pinal confirmation 
of the construction of the laboratory building. Pinal 
discussion of the project status at the UNDP office 
/with Kr.K.G.Singh and Dr.C.Douglas/. Comments on the 
common recommendations handed over to Kr.K.G.Singh.
Plight from Teheran to Vienna.
Debriefing at the UNIDO Headquarter in Vienna.
/same as above/
Travel from Vienna to Budapest.
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Senior partner staffs  
the.' r r.enea me1. specialization

I. Senio r partner et ¡¡if of AIUM IRAN Co.:
/Altunina Raw Materiale Programme, Gharani Ave. Bimeh Alley No.9, Teheran, 
Telephone: 833252-3, Teles No.: 212334 NISC-IB/

1. SHAKRIàRI, Mohamed Project manager of ARM P
2. SAYAR, Mahno od Chem. Eng., in charge of Alunite Project
3. HASSAKZADZÜ, Ebrahim Chem. Eng., in charge of alumosilicates 

and laboratory Project
4. AZARAììG, Mabnood Chem. Ehg., Alunite Project
5. HAI Eli ORAMAI) I, Aron Mining Big. /Alunite, Alumooilicates 

Project/
6. JODIZAPEa, Shnhxi.ar Mat.Sci.Eng. /Alunosilicateo Project/
7. SHAKTI'IlìI, Kiumorce Chemist /’.7et eheia. Anal. La b./
8. HABI5I, Javad Geologist
9. KDZLEi PANARI, Pc ride en Geologist
10. HBIATI, Kholeureza Geologist

II. Senior partner staff of the 
barrii: eV:

Architecture Consulting Eng. /SHAHR and

1. SûüKIASvANS, Ara Big.
2. TAVAKOII, Esaail Eng.

Ili• Representaiivoy of Energy Consulting Eng.:

1. KHOEE, N. Ehg.
2. SHARIE!, Y. Eng.
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•■_c_s■ and c*cllTo.red for ARMP in Teheran

.1. P.Chuberra, L.Maim. and A.V.Ssn Jose: The Comparative
Economics of Producing Alumine, from US Non-Bauxitic Ores*
Light, Metals 1972• Vol.2. pp. 283-354.

2. K.5.’i?.v:ctson: A Tcchnological Comparison of Six Processes for the 
Production of Reduction-Grade Alumina from Hon-Bauxitic Raw Materials. 
Light Metals 1272- Vol.2. pp.217-282.

3. Z.CsiliKg, K.Cob.- A.C6ordaoi.T(ith, D.Ivankovic: Role of Ore Dressing 
in Ecnei'iciation of Lionofcydrote Bauxite.
Bauxite y Proc, of + . 1984. Bauxite Synp. Los Angeles, Febr.27- March 1. 
1284. Edited by L.Jacob. SKS-AIME, New York 1984. pp. 708-726.

4. K.Solyrh.r, J.fdrbu, P.Siklosi: Technological Evaluation of Mono- 
hydro 7-e Bauxites.
Bauxite, Pros. IS84. SK E-ABIE, pp.727-746.

5. G.B.Coumoulos: Processing Diaaporic Bauxites. The Greek Bauxite
Cas e .
Bauxite, Proc. 1934. 5MB~AIME, pp. 747-774.

6. E.D.Shcrko, V.A.Bronevoy, K.IT.Tikhonov, L.S.Ruuashevsky, V.Y. Zuev: 
Minortîlogicrjl, Technological and Gentils Features of Chamositic- 
-Eoehultic bauxites of the Paleozoic Age.
vm-r:a, Proc.3. p p . 93-1 0 3.

7 . N.N.TAlrhonov, I.S.P.udaphevsky, A.B.Bykova, I.B.Pirfarova: Main 
Features of the B:: gestion Technology of Chamositic Eauxitcs.
VAMI-K-:i 3. PP. 229-233.
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R F f 0 M M G N I) A T I O N  S

1 - The pr. .‘V.lnibil i ty study for processing Bauxites should be undertaken
concurre::, iy with the feasibility study concerninc Alunite processing.
It is i'l/.c'tant to note that the relatively low-grade, Diasporic ---
Chamos 11 ic, Bauxite can be processed, effectively by the Bayer process 
with proper process Technology selection for example using catalytic-
additives end two stream digestion ( saturation of the liquor b y ---
boehisite sweetening ) and Caustic Soda regeneration Via Mud caustici-
zatior.. It is also critical to note that the chamosite in this ----
Bauxite is largely in.reactive.

2 - The Aluminium Raw Materials testing laboratory ( ARMTL ) should have-
the capability of determining the quantitative chemical and mineraló
gica! cor position of Bauxites, Alunites and Alumino - Silicate clays.
It should, also be capable of determining the Physico - Chemical -----
Characteristics and Morphological properties of these Ores and p r o —  
din ts,, by - products, wastes and other raw materials used and / or —  
generated in Technological simulation studies. In addition it should 
be equipped to undertake the bench - scale simulation of the unit ope
rations of the process technologies under consideration for the Alu — 
mino- Ferrous Raw Materials mentioned above.

3 - UNIDO's assistance in the procurement and purchasing of instruments —
and equipment which require hard currency is highly recommended.
A minims.::,) of US $ 1,000,COO is required to pursue this activity in-the 
first phase which should last until the end of 1986.

4 - Technology transfer ( soft ware ) and the organization of special---
training programs! for staff members of tire laboratory - specially for-
orientat Ion and effective utilization of the more technologically---
advanced instruments is critically important and is recommended for — 
UNIDO's execution before the installation of the equipment.

,r> Maximn.! use should be made of the experience gained at the Jamaica —  
Bauxite institute1 ( JBI ), St/ Jam / 80 / 001 and in China, DP / CPR- 
80 / 0 17 and 81 ( 087 ), for manpower development and equipment -----
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selection, installation and commissioning and overall project-----
organization and implementation. The study tour of the project --
manager's team to the JBI and the participation of selected staff — 
memhers of the ARMP in the workshop which will be held in Kingston- 
in the first quarter of 1985 when the operation of the pilot plant- 
will be demonstrated is highly recommended.

6 - As counterpart organizations in the field of design and application
of pilot plant and industrial scale technologies for processing---
Alumino - Ferrous Ores based on their experience, the following----
institutions are recommended :
(1) Alunite processing : Institute Vami. Leningrad USSR.

(2) Bauxite processing : A. Aluterv-Fkl, BUDAPEST,The Eng.and Dev.-
Centre of the HUNGARIAN Aluminium Co rpo- 
ration, HUNGARY, and

B. The Jamaica Bauxite Institute, Kingston 
JAMAICA .

(3) Utilization of Alumino - Silicates : Mansfeld Kombinat,FN'E ( Res.
Institute of non - Ferrous - 
Metals j Freiberg. GDR.- 

Ilands - on training in the relevant disciplines are available —  
these institutions. Furthermore they can assist with equipment 
selection, installation, commissioning and operation and overall 
planning and organization of prospecting and R f, D programmes.

7 - From the discussions between the Iranian Consulting firms responsi
ble for the design and construction of the ARMTL. and the ARMP ---
staff and UNIDO Consultants it is evident that these firms can ---
effectively implement the tasks for which they have been contracted 
by the ARMP.

8 - For the effective detailed prospecting and evaluation of the ore—
reserves it is recommended that the following equipment
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BE PURCHASE!} A PRIORI :

a. FOR CHEMICAL ANALYSES :

1. BALANCES
2. INDUSTRIAL RAPID ANALYZER ( NHUTRON ACTIVATION )
3. ATOMIC AP.SORPTION SPECTR0PI10i'OMFTER ( AAS )
4. FLAME SPECTROPHOTOMETER
5. UV - VIS SPECTROPHOTOMETER
6. THF.RMATTC TITRATOR
7. XRF ( Piii llips - IP SU. MICIENT PONDING IS AVAILABLE)

b. for m i n e r a l o c i c a;. PHASE ANALYSES :
1. XRD ( PHILLIPS )
2. TiIHRMOANAI.YTICAL EQUIPMENT WITH GAS TITRIMKTF3 (Q-1S00 DERNATO- 

GRAPH )

c. FOR MORPHOLOGICAL ST1 IDiES :

1. OPTICAL MICROSCOPES
2. SCANNING ELECTRON MICROSCOPE ( S.E.M.) KITH F.DAX

d . FOR TEH ¡‘NO LOG I CAL TESTING :
1. ROTARY ALUMINIUM BLOCK DIGESTION SYSTEM KITH MINI AUTOCLAVE ---

(45cc ) BOMBS.
2. LEACH INC ASSEMBLY
3. FURNACE ( 1600 C )
4. ONE (1) 7.S LITRE AUTOCLAVE EQUIPPED WITH PRESSURE GAUGE AND---

TEMPRATHRE CONTROLLER AND TWO (2) 2.0 LITRE AUTOCLAVES WITH----
SIMILAR ACCESSORIES.

4a. THE ABOVE LIST OF EQUIPMENT IS IN ADDITION TO BASIC AND GENERAL- 
PURPOSE EQUIPMENT SUCH AS BALANCES, GRINDING MILLS,SIEVES ETC. 
THE PRIORITY OF PURCHASING THE SEM AT THIS TIME IS FURTHER JUS
TIFIED BY THE FACT THAT THERE IS NONE IN TEHRAN. PURCHASING OF- 
THE XRD IS JUSTIFIED BY THE NEED TO ESTABLISH THE MINERALOGICAL- 
COMPOSITION OF THE VARIOUS ALUMINO - FERROUS ORES AND TO DETERMINE 
THE DECREE OF VARIATION FOR A GIVEN TYPE OF ORE. THE LATER CAN 
NOT BE THOROUGHLY EVALUATED IN A COUNTERPART LABORATORY

5. ONE: (I) OIL BATH AND SIX(f>) 250cc CAPACITY AUTOCLAVES .FOR OPERA
TING TEMPRATIJRES UP TO 250 C ( ABOUT 50 BARS )

6. DBS I LIGATION / PRECIPITATION / CAUSTICIZATION,TF.MPRATURE CONT —  
ROLLED WATER BATH UP TO 100 C EQUIPED KITH STIRRED VESSELS AND - 
BUILT IN OSCJMHOTRANSMITTER FOR CONTINUOS CONDUCTIVITY MEASUR -  
MENT .

7. TWO (2) HIGH SPEED LABORATORY CENTRIFUGES UP TO 4,000 RPM
8. ONE (1) LABORATORY VACUUM FILTER AND ONE (1) LABORATORY PRESSURE 

FILTER.

e. DATA PROCESSING EQUIPMENT
1. ONF (1) MULTI - USER MICRO COMPUTER WITH SIX (6) TERMINALS WITH- 

ONI- TERVINAL EUR LIBRARY INFORMATION STORAGE AND RETRIEVAL EQUI
PPED WITH MODEM LOR TIE IN TO INTERNATIONA I. INFORMATION SYSTEMS.



2. ONh f i ; MlCKO:: I i  Ntl equipment for processing maps and other —
DC I ; : ,:s. EQUIPMENT 1. AND 2.0 ABORT SHOULD BE SPECIFIED---
AND id; XIIFIL" AS SOON AS POSSIBLE FOR PURCHASING LATER IN RE
LATE::-. TO TI!E Pi LASING OF 'HIE SPECIFIC TRAINING PROGRAMME-----
( .vyCNCUNG '¡'0 TOE TIME SCHEDULE OF THE MASTER BAR CHART ).

- IT IS REO'S MENDED I'D SEPARATE THE COSTS OF TECHNOLOGY TRANSFER —
( Si'T-T W E E  ) AND THE COST OF TRAINING AND FELLOWSHIPS FROM THE-
equip::::-:i- cost ( hardware ) when considering the different sources
AVAILABLE FOR FINANCING.

- IN ORDER TO FACILITATE THE LOGICAL FLOW OF SAMPLES, OVERALL EFFI
CIENCY AND SAFETY IT IS RECOMMENDED THAT THE FOLLOWING GUIDELINES 
BE CONSIDERED IN THE MASTER LAYOUT OF THE LABORATORY :

a. THE FEY INSTRUMENTAL PHASE ANALYTICAL LABORATORY UNITS SHOULD -
BE LOCATED IN THE SAME AREA.

b. ALL TECHNOLOGICAL TESTING UNITS SHOULD BE GROUPED IN THE SAME - 
AREA.

c. A ORE RESERVES SECTION CARRYING OUT THE FUNCTIONS OF PROSPECTING 
ETC. SHOULD BE CONSTRUCTED ON THE PREMISES OF THE AEMTL. TI1IS- 
W01JL!) EK! iANCECOMM! !N I CATION PROMOTE GREATER INTERACTION AND IN- 
GENERAL INCREASE THE EFFICIENCY AND EFFECTIVES OF THE EXPLORA - 
T10N PROGRAMME.

FOR AIM. RADIATION EQUIPMENT USING VARIOUS SOURCES, IT IS 1IIGHIY —  
RECOMMENDED TO OBTAIN THE EXACT SPECIFICATIONS FOR THEIR SAFE USO- 
AND HANDLING FROM THE COMPETENT AUTHORITIES AND ¿¡QUIPMES? SUPPLIERS 
AND TO PROCURE AN OPERATION PERMIT IN ADVANCE OF THEIR PURCHASE —  
AND INSTALLATION.
THE FOLLOWING EQUIPMENT ARE TO BE. CONSIDERED FOR THIS PURPOSE :
a. XRD and x r f ,
b. S. E. M.
c. INDUSTRIAL RAPID ANALYZER TYPE MTA - 1527200 BY NEUTRON ACTIVA

TION,
d. SOFT GAMMA I’.AY ABSORPTION MODEL SETTLER.

IT IS NECESSARY TO DESIGN A CENTRALIZED SYSTEM FOR THE PROVISION - 
OF Till. COMMON SERVICES OF VACUUM AND COMPRESSED AIR TO EACH LABO - 
RATORY UNIT (. AS NECESSARY ). IT IS RECOMMENDED THAT THESE SERVI
CES Bi. lluUGED IN THE. .BUILDING PROPOSED FOR LOCATION OF THE STANDBY 
DIESEL ELECTRICITY GENERATOR.

Г ROY I: ! ■.! ; SHOULD BI. MADE FOR THE INSTALLATION OF THE FOLLOWING --
SUPPO,-: ¡AV 0 SERVICE FACILITIES :
a. A PM ' O G R A P ilY  I.AP-OR YPORY ( FOR S. E. h. )
b. ;• g: blow;-: ; i ¡u.paring workshop
■ л . .MI’ ■’ ■■:. - 'I i M' ,i 11 A.’.; I CAL, EI.EG.TRICM. ) WORKSHOP.
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14 - Till: PROGRAMME :.-\L TEA i.XING OF ARMP STAFF ALREADY INITIATE L)-
BY THE PROJECT MANAGER IS SOUND AND EFFECTIVE AND SHOULD PROVE - 
TO BE HIGHLY Г; N.'FICIAL LATER. IT IS RECOMMENDED THAT THIS B E - 
INTENSIFIED Л ■:VVuiROHISLi) WITH THE PLANNED ACQUISITION O F ---
specialized ;:4 L':: :n:t . this should be followed by further trai
ning ABROAD REL/Y INC TO Ti.E CHARACTERISTICS OF THE GIVEN RAW---
materials as determined by the specialized advanced equipment —
BEFORE THE INSTALLATION OF SIMILAR EQUIPMENT IN THE ARMTL.

15 - IT IS RECOMMENDED THAT A MASTER BAR CHART BE PREPARED FOR THE —
ENTIRE PROJECT REFLECTING THE SEQUENCE AND SCHEDULE OF EACH MAIN
ACTIVITY AND THAI THE MAIN ACTIVITIES BE BROKEN DOWN INTO------
DETAILED MINI BAR CHARTS FOR CONTROLLING AND MONITORING EACH ---
ACTIVITY AND HU.,T. THESE SHOULD BE REVIEWED AND REVISED ON A -  
RFGlJi'.AR BASrS BY THE PROJECT MANAGEMENT.

16 - QUOTATIONS FROM "¡НЕ POTENU.AL EQUIPMENT SUPPLIERS BY UNIDO SHOULD
BE OBTAINED AS SOON AS POSSIBLE FOR ALL OF THE EQUIPMENT, START
ING WITH THE KOKH EXPENSIVE. ONES, INDEPENDENTLY OF THE EXPECTED-
SOURCES of fiua::cisg .

17 - PREPARATION AND DETAILED INVESTIGATION OF SOME SELECTED SAMPI.F.S -
OF EACH RAW MATERIAL IS NECESSARY FOR THEIR USE AS STANDARDS IN
TEL QUANTITATIVE CHEMICAL AND MINERALOGICAL ANALYZES, MORPHOLO
GICAL AND TECHNOLOGICAL TESTS TO BE CARRIED OUT IN THE ARMTL.
IT IS RECOMMENDED THAT THIS WORK BE PERFORMED IN ONE ( OR MORE -
AS NECESSARY OF THE COUNTERPART FOREIGN INSTITUTIONS. ). IN---
ADDITION' A PROGRAMME OF COLLECTION OF STANDARD ALUMINO - FERROUS- 
SAMPLES FROM DIFFERENT REGIONS SHOULD BE INITIATED.

18 - SIMI I.E PHYSICAL ORE DRESSING METHODS ARE RECOMMENDED FOR ALUNITE
AND BAUXITE HHN'.' ICIATION. IT IS RECOMMENDED THAT THE NECESSARY 
EQUIPMENT BE INSTALLED IN THE ARMTL.
FOR Ti’E BENE!' IС i AT ION STUDIES ASSISTANCE MAYBE OBTAINED FROM THE 
COUNTERPART INSTITUTIONS NAMED BELOW :
a. MLCHAN'OBR, I ENINGRAD, USSR ( FOR ALUM IE )
b. ALU’IEKV - FFI , BUDAPEST, HUNGARY ( FOR BAUXITE )
c. PDPAKNKI IN'O'iTUT, BEOGRAD, YUGOSLAVIA ( FOR PILOT TESTING ) 
cl. Pu dGGCHIINGS 1 MTCT EUR. AFBEREITIJNG ( FI A ), FREIBERG, GDR —

( FOR Pll.Oi 'I ES !’ ING )
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