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The confuitent’s ectivity reported in the followings has been con-
nected with the project: "Development of e Besic Industry for the
production of sluxina Fron indigenecus elumineferrous ores, starting
with elumite”, DI/IRA/E4/002/11-C1, end it is deeling with the fol=-

lowing nmzin subjects:

- Deuiga end epplicetion of industriel scale technology for process-
ing slumircfecrrous ores;
~ FEetiabliskment of a lsborstory for teSting &nd investigetion of

uluriina rasw neterisls.

The objective of the pioject is to produce alumins by‘grocessing
doreztic glunite and bauxite reserves for the vtilization of the .
&lwairduvm smeliters in Irene In order to attein this objective, the
Minisiyy of l'ines and Metuls hee net up en YAluminium Rew Msterials
Progremme” /ATNE/ which involives tue geological prospecting end mining
activitice, the neleetion of the required semples, the establishment
of & tozting leboyntory, eni controeling feasibility studies for the
production of slunina from sluminoferrous ores /3ierting with alu-

nite/.

The consultent’s cetivity extended for @ 3 weeks’ period only
end he wos working for ° weeks /between &5 July end 8 August 1984/
in Iron, in ¢lose coopexsation with ARMP /man~sged by M. Shehrisri/
end viih the censultent on materiels teasting /Dr. Corrad Dougles/.
The coansvltent bked the oproxrtunity to discusg the ARMP in details
with {ihe RBesldent Represceuniztiive of UNDP Mr, Snigh and his sceistants
too, &nd to puy visits to tke ore derocit sreas of bauxite and
elunite,

Me nuin ecnclusions ard recoomendations cen be summarized a3 follows:

Congid-viny the preczent conditions of the project 1t cen be con-
Tiymed thatl the ATMP 4s in setisfeclory progregs. It 1s recommernded,
nowrver, 1o rey rore attention to bouxite prospecting end processing

89 1201 olterrcilves of the slunite program, norrcver, to extend the

gerdcinnce of UXNIDO in purchaaing the cquipment for the testing leabo-
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on wrtenicle tecling /sefiuere/ end the related training programs for

tke 91Z0 penuals o ARNE.

Flenge consider thnt the presert report and the report of the
conculoiat ez muterials testing /Dre. C. Douglas/ have a complezentary
churnciexr of one zuoiher, thoereforey, it is recomxmended to siudy them

togeilnx,

RICOHENDALIONS
le It is reconrimded to claborate a fersibility study for processing
bavsite pzeillelly with the feasibility study relating to the alu-
rite proceccing, in cidexr to decide the priority of setting up an

ustrizl sonle gludina plart,

2. The modifict Lonyer-rrccess 18 reccrmended for riocessing diasporic-

~clionositic Iranian tawzitesn, ctharscterized by the use of special
rolldytiec cotttive, two-stage digestion /sinulizneous processing
ol cimuponie wad boekmitic or gibbsitic ores/, intensive caustic
pOC2 regencrivion. By the opticua selcection of the digestion pa=-

vimaters, The choamodite rewdi.Z more Oor les @ .. ctive.

3¢ UYic esinblichuint of the Alvminiun kaw Materi.ls Testing Laboratory
i iul%yju’tified. UiDO'e ecsiptunce in the procurerent and

Frrcliage ¢n instrusents snd equirment which require hard currency

i9 highly recormeideds

4, Yor the pzin pariner irstitutions VAMI /alunite processirg/, the
Jorzican Bausiie Irstliute /laboratoxy snd pilot plent/ and ALUTERV-
~17L fbovwit processinz and teawsfer of technology for laboretoxy
invesvigntiors/ ere recommendede

5. Xouvther detidled recowrendetions cen be found in Apnex Fo.4 which
ven elabozeted in coopereiion wiitk the UNIDO-consultant in materdials
wvo4iing /e Co Douslus/e

Budey-ot, 22ih (Gctober, 1934.

Dre Yuroly Solymar
UNIDO consultant in
procesaliyr aluminoferrous ores




The e2iviiniuxm cousuupticen of Iran ie sbout 120,000 tons
y hovever, Iran’s alumina requirements sre

1itely to xeoch 600.0CO 1o 2000,000 tcns per year by the early
16G0~1na, rocuiring {oreign exchange expenditures of about

USy 200 millier per yeaz for its impport. Tke Government of the
Itlemie Repuvitic of I.un, therefore, hss reslized the utmost
inpsrience exnd urgence)y ox the problem and now they give support
end enpheeiz to tha producstion of slumina within tle country,

Fa

out o0f their oo elunite znd beuzite reserves.

The cxylowel mmrorves of alunitic ore lccated and geolo-

g.cully dnvesvisnted in te north-viestern region of Iran anount

te nbout 100 illion tonz end thot of the estimeted reserves to
encthoe 250 #1liion torns,with an 2lunite contecut of 35«75 pexr
cont /nlzo, cortont 15 ctout 25 per cent on everesge/. This ore
j& muitrble to be procezzed to alunins, sulphuric acid &nd po-
tewsium sulphste s foriilizer, The resaidue of high silica
content oxiginsting in the proces can be utilized for ihe pro~
duction of tuildizng j.otericls erd hesvy cereics, Conesidering
the pessidbililies ¢f the utilization of the byprecducta /}12304,
K?SO// ths 30 odipum coraclty of the plent can resach 200,000 tors
pér year of (Juvminn. Coneidering lhe faety that the only plent in
opranticn Zoy proccezing alunite i# located in the USSR ernd is
beoed on the technslony docveloped in the Institute of VANMI /lenin-
grod/; the founltility study for proceesing Ixaniesn alunitic ore
vid1 be preyeved by this institute, The technology to be applied
16 the so.co1]-2 "redueing-rossting' process. The construction

of ¢ ircuriwial geule plent for procesaing slunitic orxes 1is

¢, cehed to bte reeliscd by ihe end of this decade.

’

oubisequinily,y the buoxlte yescrves vould lave to be crploit-

cd in exder 1o neoat ths incresging eluming reauirement of the

covatrre LocoSing to thue lutest resulte of bnurlte proepecting,
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hi-e89teril region of Iren smount to

O ondliios tozo. The cuelity of these reserves altogetker is
raletivel) low ¢ au;, due to the high 0iliee contert of the diszeporic
¢ro, morovor, the iliea 15 westly conm ed with the non=-reactive cha-
nogdlte el this -incralegicel Yeature ¢f the bauxite allows ur to
¢igest it by thoe Durot procccy et an adeguste caustic soda consumption.

The recorsiznded *troirelogy will be digecussed in deteils in the report,
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ericl For &lumine production, the alumosilicates

ccxtunt higher then 50 psy cent cen be tsken inte account.
votilled olyosdy thet {his rew motexdal is prefereble to
pluning Jer the poodnotion of czvomices nnd building matexiels, however,

0 compzieilva evilunijor of this meterisl form the sopect of alumina
i3

end cerini produni selfedesintegroting 8leg formeticr/ is
£lso xeor ondeda

The *Uxistre ¢f Vipes &pd Hctels kos set up en "Alvminium Rsw Mate-

rigly ¥oooooeroac ! Ja0/ 4y 1631 with tbe 2ollowing moin sctivities:

8./ contituatics o ths pecescery geological end mining work for _
pxoduring i ivjuired memples of aluminoferrcus ores;

b./ esiculisiment of o testing leboratloeys

¢,/ cond.eoting ferlibility niudies for the producticn of slumine from
glw lroferccin ¢xag /alunite, bavrite end aluninosilicates, starting

T

€./ metiivz up (Tuaivz plantn depending on the eviluztions of the

PR E I SN e
fercihility v7iode

In cidexr 1o v out thic teeks, the ARMP heg been. authorized

1o recrult thua rostucary technieznl steff end has been provided with the
initind Tondn pooviaed for Lhe construction of the lstoratory end for
the roo?isofion ¢f 148 progrom. The laborutory focllities will be
losoted oo Jond paoovuercd by the Mindstry of Mines and MNeials at Kered],

fong 37 lon Dvom Deliwlane

Gl ahiviidy of iue contulitent her beasn orgonized with great care
by the yreicet roorzer, Ny, Mohziomed Stelricrd snd his collesuvges in-
volucd in dne AP, Yo yisited some haveite snd elunite deposits /during
% Qova o nic wie.ivs there/ knd ced the oppoxtunity to discuss the
ina prolect in detzilo with the ARUMP personnel

rnd vii e e e oatstdves of Awo Ixexnien Cousvlting Firmo recponsible




for the construction end utilities of the leborestory facilities.

The duration of the cornsultoney has been extended for 3 weeks /2from
22 July until 11 Ausuzt/, including briefing/debriefing and trevels., The
program of the consultent’s sctivity 12 enclosed in Annex No.l.

The consultent hed been engaged in the following tesks, according to
the job description:

a./ Advise ARMP on the design &nd spplication of industriel scele tech=-
nology for procecsing aluminofexrrous ores;

b./ Invesiigate ond evaluste the necessery conditions and requirements
Justifying the esteblishrent of a laboratory for testing and investii-
gation of aluming raw cateriels;

¢./ Advicce tho partner orgenization on the design, construction ené ope-
ration of the testing leboratory;

d./ TFreparc & repori conteining ccnclusions ond reccrmendaticns on the
next action to kv teken regarding the establishment of the alumina
rav r2terials testing laborstory.

The gsenior portner steff - their neme and specielization cen be found
in Apmex Yo0,2. In collcboration with the cunsultant on raw meteriels test-
irg /Dr. Conyed Douglss/ and staff members of the ARNP, the questions
concerning the equipment seleetion, installetion, commissioning, semieing
erd maintencace were discucsed, the {reinirg requirementis for the effective
utilization of tke leboratory f-cilities were also discussed ahd some
recomrerndetions were &lno made concerning the implewentation of both local
md oversecs training.




Y. DESICH AND APTLICATION OF IWDUSTRIAL SCALZ TECHNOLOGY FOR FROCESSING
ALUMINOFIZEGIL ORES

The AILIP ie deoling with el1 of the three aluminoferrous raw mete-
rielss

- galunite /clunitic ore/,
~ bauxite,
~ oglumosilicete,

in order to eveluute ihe conditions of their procesaing into alumina,
Conpidexring the yeculiszxities of the raw materisls end the different
technologien Buitable for their processing, the ressonable slternatives
for esch ruw material will be discussed separxetely. The recommended
technology /~ien/ will be 2elected ond discussed anelysing the raw
meterial chexacterieticy /especially the chemical end mineralogical come
positior/s exnd reccomondstions will be given relating to the partnet insti=-
tutiors «n¢ the fellcw-up sctionz to be taken, The main conclusions cone
cerning {hc whole neiivity endé priorities will be summerised in tha 1last
scction ¢f ihim caapter,

A, RKlupitic ore

The CGerological Survey of Iren /GSI/ estimates the resources of
glunitic ores o¢f morc than 30 ver cent of slunite content up to
602 pillion tous. Accor iing to the calculations of ALUXIRAN snd MADANKAY
/subzontreetor of ALULIRAN/ bescd on the seme deta and regerding e cuteoff

at 35 per cant A120 content of the ore, the estimated resources reach

3 .
340 millicn tonme., Thece date end the huge resources cen justify the
procesoing of elunitic ore, Accoxding to the conclusions drewn by the
UNIDO consultents-gzologists /Dr. E, Neck and Dr. I. Vords/, the alunite

resovrces bulong to citegory P-3 reloting to the Ul classification,

/"Undiscevered dn eitu resources that might exist tesed on geolozical
extrapclrtion. Re3 indicate exploration opportunities, Quentitiea known
in renges./ The consultente-geologisis recommended, therefore, "en
extensive prespecting and exploxntion campalgne to permit & finsl deci=
pion for the ortimum acleetion of the deyosit, followed by mining explo~

xatlen Lo corpuiting a vepresentetive sample., The resuired time would be




2=% years." Lhe oliisvn gelection of the deposit has a definitive

o

imreriance roiatins to the econwuay of the processing. The priority
o0F the vriocroedpn of ~lundie or honxite can be decided only after ihe

¢rolesion o {ihe ¥

inibility Studies for both raw materials and

throe gtuclen must ke bosed on the processing of the relatively

best quality Yreprrucatative" raw naterdels.

The ceapozition o the alunite mineral can be chaxracterised by

th: followivg Pormula:
N o
/Cea103{0m, o/« (80,0,

wirs K 122y ke subatituted by ike eleuents of Na, Sr, rb, Ag, ¥, Ce
or ¢trer r.rs eaxih eloents &wd A13+ may be substituted by Fe3+

Tae alvu-itic cre containing 50 per cent or more aluniie mineral
crn be cenzidcered 6 o rew materiul for complex processing. The only
1 over the world is lccated ir Firovotad /USSR/

exd its toshwology bus been developed by the Institute of VAXI

Jirrinzzad/,. Thexc cre two veriants of the co.ple:r rrocesoing, nawely,

Yevd o in opeveticnm 2ll

the "roasging-redueiicn tecknologry! and the direct “eaching technology

by cronivna-snlphatc.

Tte laleat developuent 1o the reducing--rcesting method which has
been applicd in the Lirovobad plent instead of dlxect lesching. The
Poreiom Trads compn VIO LICENSINTORG offexa licenses For both
peibods dvvoloprd dn vhe USSR by the Institute VANI.

Tha 4.0t methed /the latest development/ effects the thermel
redaciion ¢Ff elundte in epecisl fluildized bed celoiner and enables

te pooducn ligh avality A1203 £nd typroductis such as X 504, H2804
V 0 nad ¢, The loyout of this cowplex »rocesd is denonstrated in

lj{ J.o

The >.vidne /ovmred slurry/ can be uscd as building materisl,

fhe o orntleal background nnd the process stages of both

¢rowlor wooolorlon are dincunsed in section XX, Ycomplex vrocess-

3o, 0f Tl o the teebnicsl book MAluwrina produciicn” /in
N feae Zoiinher: Neitnlluagiucal Moscow, 1978, Authors: AJI. lainer,

NeVle L0 - 7'.; «T:".' Ao pe AT ek ’ I Z },’Q‘.’Snﬁl‘, P'p. 291"307‘




i Fig.1 -low ciugrain for processing alunite raw materials

|

] 1. «lunite ore 1. aluminium oxide silos

§ Z. ball mill 12.  evaporator

3. reusting-reduction opparatus 13. conversion reactor

i 4. contact apparatus 4. centrifuge

? 5. liziviation nixer ' 15. furnace

i 6. thickener 16. crystallizer
7  cssiliconization stirrer 17.  slurry (to be dumped)

* 8. decomposoer 18. production of vanadium
9. arum filter : pentoxide

1C. calcination furnace 19. gallium production
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I transleted this text from Russien into English for the steff members
of ARUP, '

The mzin charactexistic dete releating to both procecses are given
in Teble 1,

Tuble 1, Characteristics of the complex procesging technologles of

alunitic ores developed by Institute VANI

/caleculated for slunitic ore containing 50 per cent alunite producing
onc ton of ﬁ1203/

Processing mathod Roesting ' Direct
reduction leaching
Consumption:
Alurd tic ore, tocns 6.6 6.0 '
K04, kg 350 .1200
Flectric power, xWh 1200 400
Stcon of 7 bar Geal : 3.0 3.5
Fuel, kg 600 150

Obtnined vroducts:

A1,04, kg 1000 1000
K,80,, kg 1200 2500
H,50,, kg 900 » -
V.05 k& 0.8 0.8
Ga, kg " 0.1 0.1

It i8 xccommendecd to considexr both verionts for couplex processing
of the Iranien alunitic ore in the Peasibility Study to be prepared by
the Inatitutc VAMI because ol the missing sulphurie acid production

/less compilicoted technology/ and much lower energy consumption and
relatively cimple equipnent in the case of direct leesching. The disad-
ventugen of thia process are the following: the bigh consumption of

ECY and the economiec utilizetion of the large smount of K2504 obtained.

ia mae eman i icme
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Ccnzlderins the present conditions of prospacting elunitic ores
it cocems to be vaxry difficult to select the "reprementative" semple
/25C tons/ fe the pilot plant investig:tions to be carried ocut in
the Tilct Flarnt ol VAMI in Isnirgrad in 1985/86 with the aim to de-
termine the bacie data for the Feasibility Study, bowever, it is reason-
agble to orgenizc this work 3s socon as posaible, Therefore, & relstively
"ehax-ictardetic nemple cen be accepted for this purpose.

Tnn elurd bty /elurd te ore/ can be used not only for alumina

prodnction /with its byproduptr/ but for a Lot of other purnoses

ag well - ke porients, ccegulants, cewents, insu’eie®s, ete.

The differcnt porsibilities of the utilization of alurnite are
discusied in & technical book publiched in Russien by the Institute
for Cronmistyy of the Seientific Academy of UZBEX SSk, edited by H.R.
Rugickor /Publinher; FAYN, Teskent 1981. 192 pogen/: “Phynicsl-.chemical

backreund df ihe uwiilizaticn of slunites",

It ia vecorzzuded to evaluate the results pudblished in this book
comprring them vAth the results of chemical, mincralogical and texture
investigntions of nomo gelected charecteristic Irsnian elunitis ore
sanplco end to prepare o gneciasl reooxrt Por ALUMIRAN, Taking into

sccount the reguircment of the knowledre of Rusgisn language mnd the
eveilnbdlity ef ciperiences in materiel testing, ALUTERV.PKI cen be
recortcrdad /Iudrpest, Hungery/ e8 partner orgsnization for under-

tekins thin tenl.

Alihouga the flotation is propozed by the Soviet experte for
dreesing aslunmitic ore, tho simple pbysical methnds msy also be succesge
ful vnder glver conditionz. Censecquently, selective prinuaing end clsasi-

ficatiou /eveniuel sttrition/ cen be prferred to carry out the control
tenta Zor the tencPficistion of Ireninn sglunitic ore semples. The ore
dresning of alunlils ore crn economicslly be adapied during processing.

B, _Rouxite

Tho forpix invectigetionn detectad bauxites in different terri
toxiea of Iroap o2 some dute &v: aveileble moinly relating to the
Kexiz», felbsinz, Yrzd, Do-Pclan and Shirez deponits, In the lest

orss the press.eticg activit organized by ALUNINAY nhas heen cone
¥ , : . 8




centratud o v Jaiiw, Skhirin Abadsiah Rudbsr and Ganu regions of the
Hbvrz«fouatein:, Yo Louxite resources of the above mentioned regions
of ths Iiturzelocatarna ca: be estimated to telong to cetegory R-~3 of
UN cleasificetion, “oo: 64 un to 93 million tons bssed on the date of

prospecticn vork: ccrileted by the ARMP staff asccording to the conclusions

of UNIDO wensulinrto-zeologlots,

. The b&uxits o2 ire Elburz lountains is mainly of diasporic~chemoSie
tie tyrc, eimilre iy %o some other Iranian beuxites. There is no informa-
tion wbo-. tny bouziir cecurence of the came type all over the world.
Aithoury <here axs simficont dissporic bouxite resources in Greece,

. the Soviit Uniou, Clinr, Ruranls, Yugoslevis end Vietnma es well end
this tyv. of orc i susocesecd in induririal scale in the first four
countrisy wonticre d in the thove, however, their chuazonite content
doer nnl creeed 1.2 1w cont ond the only chomositic basuxite deposit
occurxirg in the 1302 hee a8 bozhadtlce ckeracter, The experiences éained
in thelr vror-aw.in-, however, can be utilized end hLe more oxr less adapted

to the lroadinn (ioorsrticechenositie bauxite,

Chunoaite iv on ¢luméoilicote contuining Fe2+ end Fe3+ in an octae
hedren btod /oerbiciine/ which cnnnot be characterized by a steanderd
couposiisun baciuie ¢f thr very wide possitilities of substitution of
ions in 3is lettinu., Yhe excet determination of the composition of a
given chisozite tongle needs vexry sophisiiceted cheiicsl end minarsg-
logicenl inveati(nitionz. Chuuosite is slumosilicate, i.e, half of the
nilicon Ir the fciiabidral layean 1s replaced by eluminium in coordi-
nation IV. /ihe SiO? content of kaolinite i8 46 per cent, that of the
chamordis 1z 20 3w contj £1d tls octahedrel "gibbuite" layer is filled

by bivelont cetiann, ;ainly_ggﬁt, furthermore, Mn2+, C82+! This chamesgite

-~ coptr w7 to Lizolinite - ¢rn cenpletely or portinliy be inert in the

Yeyer poocena evoa Lt 250 % erd in the premence of & catalytic sdditive

1iko Czv reguired {cer proceising dizdyoric bauxites, MHowever, in the

2

furthce (20lozicnl Lirtory of the depasit, under the changed conditions,-
a port ol ihe zkfiwgsn be oxidized into e

3+, destroying the crystalline

etrustuns thus toororning 4ha roeectivity cf the chremosite in the Bayer

procits, Une wdttsion of lime to the slurry, fortunutely, has & protccts

arnmt o -

ing ¢fmeu vroatnet 4ra oridetion of cheuosite,
&




Ml el

Tie coicetion grocesuy isles place on the surface, therefore,

1t 48 8 zoul escvopliion thet the deeper, uvnaltered part of the

bauxit. Jimasiis con be consldersd to contoin less or no keaolinite
8y oll, cu iths one Lond, painly non-rcactive /non~cxidized/ type
of chonouite and rmoxe distpore, on the other. This guestion is
emphesisad i thic report of UNIDO consuvlitents-geologists end it
ig exirencly inportant if considering Lhe economy of the whole
project.,

/Pez Zurther information relating to the diasporic-chemositic
bauxitzy wee Annez 0.3 items 3-7./

Conzidexing 43+ difficultie’ arising from the changing coxzpos-
giticn ¢ad resctiviiy of the chemosite tnd the missing exsct physicoe
chemicnl rmathods nulteble for the dlrect determinetion of this

poreneiny, it if reeommended to epply the so~-called "Tachnologicel

o

techncicrrienl dnta /preferably bauxite conzumption per one ton of
Al?OB/ rlould be reogistered on the mep insteed of the values of
the cleiicul eccenjositvion or other charueteriatics.

It 45 resuonclle to deel with the bencficiation of: this

bruzite vs w2ll, dp order t¢ reduce the wmmount of the bauxite to

be proccuned and ithnt of the ginerated red mud. Selective grindirg,
cleggidic:tion, ettrition, high intensity magnetic seperetion cen

be mwelcrred first of 81l fox ore dressing.

Dro_orxe curlity of the beuxyite reriors of the Klburz Mounteins

¢sn br cheracierizod by the dvvestigetions of ARMP «. based on
400500 poaples for each deoposit /Table 2/,

Snloeied somden /l-1 from each depouit/ were hended over
for prelininory teuts in Kovexber 1963 to ALUTERV-FKI, Budapest,
on too ccenszion ef Group Trsining for Alumina Production held
in Hunrorye The moin data of the investigniion relating to the
chemicol nnd phene enaslyoie, fumthermore, the technological beho~

,

viour ¢f these srryles are nlso summerized in Table 2 . These




deta are collected from the "Infornative Report on Preliminary Technological
Tepts with Iranian Discpore-Chemosite Conteining Beuxites", prepared free
of charge bty ALUTERV-rKI &nd forworded to the lMasnager of ARMP erd UNIDO

officers, reapectively.

Teble 2. dain data of the chemical, mineralogical and technologicel inves-
tigations cf the bauzite ssmples collected in the dbauxite region of the
Elburz ¥ountains, based on the data of ALUMIRAN and ALUTERV-FKI, respecti-
vely.

I. Averege data of 400-500 semples from each deposit, according to ARMP

Component Jajsrn Sish Rudbar Genu

A1203, pexr cent 46,6 44,0 49,0 - '
Sioz, per cent 13.7% ’8.C 14.4

Modul /A1203:3102/ 3.504 2.440 3.403

II, Data of the selccted cemples determined by ALUTER™ -FKT

A1203, per cent 43.7 45.5 43.0
8102, per cent 12.5 16.2 14.4
Kodul /A1203:Si02/ 3.496 2.809 5.403

-4
glegg;ger cent in

Diaspore 30.3 30.8 36,6
Boelmite - 2.0 -
Kaolinite + Halloycite ~ 5.6 8.8
Chomonite 13.4 7.1 3.6

510, per econt in

Keolindite + Helloynite - 6.6 16,3
Chanosite 12.5 9.6 4.1

Fe,.0, per ernt in
o7 -
Homatita Seb -
Crenonito 21.7 2).6

e i

Tetal: 27.2 ?21.6 19.0

[
W
.

v

k




Component Jajern Siah Rudbar Ganu

TiC, pax <:ni 4.9 2.9 3.9

oG per c¢auld C.2 C.1 0.6
¥g0 per cont 0.1 0.9 0.4
L.0.7. pzi cent 10.3 11.0 11.3

IIX. Doty nf the +zehmslogicnl teate determined by ALUTERV-FKI

Conditionn of the digcstion tesis:

Temperature 250 °¢

Fotentiern tire 80 minutes

Cetzlyiic cdditive, ea Cal 3 per cent, 6 per cent, resp. /dry bauxite/
Digegting llcuar 205 gvl Na 0 caustic ,

Speeiic counumption peyp

one ten oF plumioc Jejarn Sieh Rudber Ganu

Kerimm yleld of A1,0,, % 67.1 61.6 74.9

Bouxite, t 3.4 3.57 2.72

Red mud Ffeori~tion, % 2.76 2,76 1,70

Bound lesace of NeCH, kg 224 460 244
/in 1ed rud/ : .

Chimositc nmirexul in the red

rwdz, % 50,0 8.5 . 20,3

Chomesite igrefel in the

ocriginal bauxites, % 52.7 42,6 13.5

Eenntite rinexel in the formed

©ed mudr, 14.0 25.4 21.9

Loeratite wiveral In the oxiginal
banisen, 5.5 - 15.5




Cotae aztosiored by ALUTEAVAFRKI confirm that the selected

Gicpies It Shr -fidbar sad Ganu regions containing boebmite
eud kzoli wiially exidized, and tke Al content of the

wommnle of

It con be

CeTa3its

reactive

cd05it revealed & relatively 12“ value.
“pposcl ny the average composition of 8ll the three
=il ke Lttor, considering the available A1203 end the
zillea conitivte
cuoridliticns oX prelimanzyy technologicel tests have been
with the =2in to achieve the maxiwum yield of Al 2039
y “hey were not the cptinum ones Ifrom the aspect of chamc-
iz clear frecaw the precented deta that the reactivity of

w3 quite bPisn in cese of the Siah~Rudbar sauple, me-

¢ivy dn cvoe of the Jajoim sample and minizum in case of the

- -

RAVEDRSON

-~ The 30tio of chamosite mireral in the red nud and
-
’

iviolys con be congidered &s the indicator for

r:hutivitya Sovie parie ¢ the bemutite in the red muds are

ciligihnmstea fxycom thke docomposition of chamosite.

l. Uhe

© ¢ chamositve depends on th 1 l.owing factors:

<o ox oridizaticon;

2. Digestic. tomperstuved

3 Reienlio

oo time &% the rmaxdwmum temperature /digestion/.

Ag thiue velues e2rd inereescd, the reactivity of chamcsite

will also Yo bighew, therefore, 1t is necessery to detexrmire the

ot
<A

- P
in 1z

-wd_contitions for the eveluation of the ore deposit

prospecting already, and to usc them for

the {lechmolileal nitpping. It means that the preliminary selection

of le pwors

u

D i R R e T

A

e h 1V

g techn «Jorv i reouired.

¢ttt presented in Table 2 dndicate the presence of low

iAo with m eortremely hl'h amount of 1ed mud originated

D Lo e

during the ponvessinge.  The expected specific comsumption of bauxite

sede exe wlno too hlghe. However, the smaller reactivity

. /espeeinlly in the sample gained from the Cenu deposit/
v onnpable processing of this bauxite possible bty the
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bour-ita in ihi

25.6 yer cent/

Sevonyable éigenstibilitys

srde baoxlizy have the following disdvatageous

cherseteririics @8 cor ered to the boehmitic ores:

cauillbsivm solubilitys

. A ES -
& chargatesr,

7 ecoxponasle for these dlsadvautagen, the use of
tic adéxiivea, the two~stream digestion technology
vy boghmitic cr gibhsitic bauxite/ end the selection

zistant equirsuent sre recommended,

® u sverniel catalytic eddltive /based on CaQ/
the treditionel method /Cal addition/ it demonstrated
3 on thz date gained &t the processing of Isng Son

[«)

v

3 ceoe /»21203 50.3 per ceat, Sio2 7.3 per cent, E‘e203

3 t

%o

o©
wn

(AL04 .

ln

o]
w

X

vield of aluming,

15 1.6 17 18 19
Na,0, /ALO;  molar ratio —

Deeiraroq) - with catal zer

Na,0O, = 200 gpl

Fin o Dieeiilility curves of TANG SON bouxite /Vietnsm/




The distribution c¢f the A120
rzle wod the following: in gibbsite -~ 2.5 per cent; boeimite - 2.8

3 content among the. different minee

per cent; Qizfvora -« 38,2 per cent; corrundum ~ 0.3 per cent: kaoliw

nite ~ 4.7 per cvent; chenosite ~ 1,2 per cent; goethite - 0.6 per
cent. The very hord baurite shows similasr charzcteristics to tke
Irenisn dasperic tauxite. The new process developed and patented

by ALUTERV~FEI can be guccessfully opplied for the Irsniun diasporics
chemositic bouxites 88 well, By mears of this process the meximum
yield of alvmira cen be achieved 8t the lowest digestion temperature,

snd in the chortesi retention time, o it ensures the most perfect

protection of the chemogite!

The prelicinary tgchnological tects show that the expecied

ligucr productivity will bhe sbout BS nor cent less, es cormpayed to

the bochnitiec bauzites, In order to compensatc for this disadvantage,
the Y“tvo~sieze digesiion” can be recomwended, sccording to the '

method developed by ALUTERV~FRKI for the simultaneoug processing of
dincrnric and boehmitic ores. The thedreticel flowsheet i8 pree

sented in Fig 3. The esscnce of this technology is the fact that

lLa

i"ﬂicspomc i

T4 m3

Dig liguor:
200gpl ke ,0,
92gol Al203

A"

Fig 3 ~ Two-vtnge digesilon fox processing dilenporic and boehmitic

bauxites

A(20A3
, Dissolved Al, 04 9%
Bauxife -
Stanel |Stecell [Tetel |
Diasperic | 50.0 } = |50
Bochmidic 267 23 50
LL 2 762 | 238 {140




the dicuperic cluriy will be saturated by boehmitic /or gibbsitic/

i
beuxite, The given raiio betwcen the (issporic 8snd boehmitic /or l
!

gibbzivic/ bavriten /50-5Cicr cent/ can be modified up to 75«25 per
oent. In connccvien with this importsnt rossibility, it is recom=

mended 0 considor the sirulicneous procesaing of another Irsnien

boebnttiz ore fe.se Po=-Polen/ with the dirsporic-chzmositic one,
Purthnrors, & swsller quontity of imported tauxite /e.g. from
Indie/ c¢zn alco bz considered fur this purpose.

T vzpectod large smount of the criginmating red mud, mureover,

the csrstie socs losses require the bigh efficlency of the settlinge.

~woxkir 7 erea /vpoecial equirment and the uze of syntethic floccu- i

lsnt/, crna the cypplication of #n intencive caustic sode regenerstion

eysten. Fipsricnecs of processing mediuvm grede bauxites are being
accurviated in the Fungarisn alumine rlents.

Th: procersing of the ¢leaporic~-chpmoatitic bauxite of the
Elbur: tountein oxn be justified under the conditicns mentioned in

th2 etove, bowever, & lot of vork and sctions are necesssry in the

fielde of prol:ction, eempling, oTe regerves . . u -“ion end tecno=-
logic:1 tesis, =0 es to seclect the most eccnomicr . proceseing tech-

nologv. The technoleoical tesis should be carried cut simulianeous-

1y with the prosyecting ectivity.

For the precass technology, the rodified Bayer-proéess is recom=
nanded. The c¢osbincd Dsyer-~synter procesa cen not be accepled, owing
to th: wureseiive chamosite content. The aynter process has an extreme-
1y high energy consumption, tad there are no up to'dnte equipzent

aveilcblie. Acesxdiog to tha world tendcmeies, no new slumine plents

Ce Alvrmonilicates

tha Ioitmlic Hepudblic of Ixren hae lorge deposits of alumosili-
ceten coniaining 51«56 per cent A1203 end 25~27 per cent 8102 on
on cvrwascs Tha pineral pheses in the ore are es follows: keolinite,

ratkovlite, nyrophyllite, $1lite uerts, kcaatite, This raw materiel
y &Y F "] 1 4 y k]

18 piofexeble iav i'm prednction of ceromicm ond building meterdinls,




. ‘the world review of the expected utilization

conliiione of L¢ raw waterials for mlumine production is

givee in the ¥ Kuon, R.Pe eteals and Bengtson X.B., resp.
/son fnpex ¥, dtcass ) oauzd 2/, txd in  the article of Prof. S.
Zinronbalg: Yissitlen ¢id Treade in the Develorment of Acid FProcesses
for Advadrps I=edmabtins' AAlumipe Production uantil 2000. Prozeedings

of TCSUPBA Siuvinatiwa 1081, pPed3~066./

It haa to be mexticoed, howevewr, that pizh grade calclite is

also ovailsble in lree, teing very important snd necessary for the

el in: predocfdsn by tac mndified Beyer-technology /for digestion

and crustic oova regonerution as well/, thereforey it is recozmended
c

to st:dy tho ;i~:sﬁ “» nuimipa and burring conditions /selection of the

et ———— .y o o A

dn.l"

D. Concluslons

Pra elnbexation of o feesibility /cpportunity/ study for process-
ing brusdite ie recomicrd:zd parallelly with the feasibiliily study relat-
t0 the vlusiie procurssing, in order to decide the priority of setting

§

up o industriel scale sluwine plAnt.
The mzin tuoks of the alunite project are the following:

= ortimum roloction ol the deposit;

- evalunticn of the Lanciieiation of the alunitic ore /simple
physdeal coothods 1o preferred/;

~ prepzraiicon of & Peosibility Study by VAMI based on pilot plant
crpeinenin. /The ecoparative evaluation of both complex teche

nologies -~ redusing zosating ond direct leachig, resp. - is
yecoumenct o

- proneenlion o & Zpccisl report by ALUTERV-FKI for ALULIIRAN
yelotdns by ke eveluntion of the published data for pbysical-
chandien) fonestdignvicn of slunitiic ores ccmpored with that of

Toondmn s opleta




fird Xoyer-nrocees 1o reconnsiended for processing diespoe

1
ric~ci.onggitlie Ixinian buucite, cheracterized by the use ol special
catalytic addito o, twhenicge digention /simuliancous processing of
diesporic and boobknmitic ox gibbsitic ores/, inteusive cauctic soda
regenaraticon.

It 19 ueccenizry to dcternine the optimum stondard conditions
of itho digestica, Zor thr 1ual evaluaticn of the ore deposits by

mesne of the'{zcluologienl mapping'.

<t

It is8 roceruinded to ziudy the beneficiation of the hauxite
80 &2 to reduce the Specific bauxiie consumpition end the amount of

the originating »ad mud.

In the field of the Biuxite Projcet, the following preliminaery
wirk “heuld be ponfexmed by the selected subceoniractor:

~ detniled cheniconleminceralogicel snzlysis of the bauxite gomples
/3040 ormlon wt lesst from e&ch deposit/s

~ detcrminetiscn of the ¢igestion parameters for the Ytechnological
perpiag’ foer o Tew rwelutively choracteriscis @ °roless

~ techunological rapping for the eselacted samples ,'”0-~40 semples
frcu each Geposit/; i

~ Bencia seele tzohnelopicnl testing, preparation of the Prefessibie
11ty Study;

= tectnologicul testn witlh repregentative seampl e, preperation of
thr: Yecelbility Stuvdy,.

IT, T=90BLISI 0T 0 TPD ALSEYNA RAV MATERTALS T7STING TABORATORY

Ve have iouvd thie purt of the Project in good progress. The
deniga of the latoratory building bkos been prapared by two professione
el fi.ru, nocly; by tho Architeeture Cozsulting Fng., and by the Ener~
gy Corvulting Bnm.

Yre UIIUO siudy /UNID0/I.0.466, 15, Sept. 1981/ "Irofile of

Trore Termivg: Uvehooloss in Yenating, Investigation and Evaluantion of

PatiiaSRSUE =S S — s

2

BeviteV, edited by Lyoeld was used oo o basic material for the

-
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principal desigia. I hed tke pleasure ¢ see tha successful utilization
of our atudy. ' -

I was in cloGe cooperation with the consultant on materials
testing /Dr.C.licuglas/, with the steff of ARMP managed by M. Shehriari
and with the recpresenstatives of the comsulting firms in this metter.

Our cormon recommendations made together with Dr.C.Douglas have
been anccepted in the completed design and they axe enclosed to 1y
repoxt az Annex 4.

The estaeblishnment of the Laboratory is fully justified by the
exprcted work tc be carried out in the future in the ARMP. The
Iraxian partner firme end the staff of ARMP are prepared to under-
take 21l of the tesks commected with the establishment of the Test-
ipg Loboxatury, however, the assistsr.ce of UNIDO end 118 consultants
is rceczmendzd in the procurement znd purchase ol instruments and
equiyment, in the transfer of techrology /softwere/ and in the orga-
nization of trsining rogrems. The essistance of subcontractors is
elco xecormended, £irst of all 4in the field of the trensfer of tech-
nology and that of the abroad traininz progran.

Releting {tou the list of insitruments and equipment included into

= Infrared Spectrometler;

= BET Speeific Surface Area Yeasurement Iquipment;
~ Particle Size Analycer;

~ Soft germa ray Modul Settlexr;

~ Roasting rotary Kiln.

The estinrted cost of all the listed equipnent is about l.6=1.7
nillicn USP /ibe related software is not included/.

It ha3 to be mentioneu that the preparations for the installation
of {ue Neutron Activati-n Eauxite Mnelrser and for the organization

of the coannected on-site training &re in rogross.

1t 10 nocessary to prepare /to sclect/ "siandard semples" from
each }ind o row materiel /alurdte, bauxite, alumcsilicate/ and to
send them to the selected subcontroctor Zf£oxr investigation by meons
of ikc diffeyrent physical, physico-chenical, chemical and textural
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wathods /¥, XR:, IR, TA, SEf, BET, Grain size/, in order to use
them e cosvaretive cierndards dn the future ectivity of the ARMP

i . i - .
festing ILnbomatory. .

o4 /T4/ end XBD analysis form en entity in
1ex vhase enalysis. The sofiware iéd aveilable

The therml coml

iysi
]

=

the ficld of the cc

ot ALUTIIV-INI. It 15 recozmmendel to comtine the purchase of the
instrurent with the xcelated treining, concerned not only with the
operation but wiith the given spplicativn of thiy instrument as well.

III. ADVIGE FCR 70T PATTNER CRGANIZATION

Tee Ivzrnicn professionzl consulting firms are &ble to manage
the dzsisn cnd consizuction of the Alunina Raw Material Testing
Laborniozy in ¢loze cooperaiion with euch other. The staff of ARMP
msnaged by LMr M.Shohrieri ie capable to operate this facility success-
fully. In tkis {ield iv 18 recowiended to coop. T iv wifh the Jemaicen
Bauxite Instiiunte ond ALUTJ%anvT Budapest, resr ctively.

The Tustitute of VAMI, Leningrad, is suaggested to be entrusted
with corryingz ¢it the detailed technological tests required for the
slurttc mroject, end with the preparefion of the Feasibility Study
for bruwiita procossing. The preliminary activities in this field
can be cuxried out by ALUTERV~EIX,

)

n the villiizntion of rlumosilicates, Mansfeld Kombinat, FNE,
Prcibcr;, (DD in recommended &5 periner organization which hag an

operatiaz pilod Flunt 2or processing clays by acidic methods /HECL

and/or HAEC, 7z6pe/ 8t the Isuta Alumiuvium Works.

Far the benzficiation of 1ha raw matrrials the ccoperation

with the folloving inztitutes is recorended:

~ MICHALCE, Ieningrad /elumttc/

ATUTERY--¥1, Budapest /bauzite/

. TUDIRSZT ITHTITUT, Leogcad /pilot tests/

~ FORSCTUNCIRIIILUT /PI}/, Freiborg, GLR /pilot tests/

1

b
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Phre r o ,-bour of the project maneger’s teem of ARMP to the JBI,

zeton rnd the pavilceipation of sclected staff members of the ARMP

the wor uhep at JII /in esrly 1985/ is highly recommended.

The

e

cosieipation of the project mepager’s team of ARMP is recom-

nded on s Tolle.in~ international technical conferences held in 1985:

.3

Light atsis Confercnce on the occassion of the 1l4th AE Arnuel
Meetin- /Pomviic~ Alumina Sessions/ New York, Februsry 24-¢8, 1985.
I. Wold Congress om Hon~Metellic Minerals, Beograd, Yugoslavia,
Lpxil 1518, 1992,

ACHEIA #75. Intornrticcales Treffen fiir Economische Technlk. FPrank-
furt . oin /FNC/, June 915, 1985,

Iaternsiisnnal 3rposiva on Bauxite Prospecting end Hining, October
2.5, 1605, Tapsicz,; Kurgary /orgeanized by ICSOBA end the Hungarien

Aluminin . Coxporatinn/

Bhe eon con recors2udnticns of the UNIDO consultants relating to

“ha pariney wrgénissticns can bhe found in Apnex 4.
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- Ammex 1

Propris ot the comenltant

22th July Touvel frowm Fgiopest to Vienna

23th Juyr Bri«ting at ths UWIDO Headquater at Vienne

24th Gy /oie 29 abova/

25th July Aviival to Tehercn. Accerodation in Hotel Lalek /Inter-
reticual/ office holidsy

26th July Inverzatuve talk at ALDIIRAN. Confirmation of the
prozoam in Ticheroa

26th vy Hulildcey. Sightsceing in Teheran. Studying the laboratory
rrajest

23th Juiy Visil te the site of the laboratory at Keradj. Visit to
the ULIDP offices Evaluztion of the laboratory project.
Trenslaticn of the literzture relaiing to elunite
Frocuising Lron Busslen into English forxr the staif of,
the pyxoject.

29¢h July Dicceuseion of the ARMP at the UNDY office with Mr. SINGH,
Kyi=i-n G.Rcrident Representative, togetuer with Mr.
CATHTART, L' Meeting with the conmculting engincers
in the field o2 ihe construction of the laboratory
building - Troanslstion freom Russien into English.

30th July Discussion abovt the selection and utilization of the
latorotory equipment with the staff of ARMP: Neutron
hetdvatlon 2auziie Analyser, X-ray Diffractometer and
XEF, Infra icd Specirometer, Thermo-Analyser.

318t July Discussion vith the stufl members of ARMP. Alunite

" prorrtm: selection of equipment and their use in raw

naterisle investizations. Tronslation from Russian into
Engliehs Arxivel of the conzultant in materials test-
irng /Pr.0.louglas/ to Teherone Coxfirmation of the
furiler coLLOL PIOFTOW.

1st fLooact Visit to tho bsuxite axeer with ¥r. M.SEAHRIARI and
Dr,0.Douglus,

2nd 4vouot /Jaooe onoabove/

3rd Loguat Holidonye. Reyoxt writing: common recorwendations /with

. Iz aCoboaglng/
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4th August

5th Auguet
6th August
Tth August

€th August
9th August
10th Auwgust
11th August

Discussion on the laboratory building .end equipment’s
selection with th: ARMP staff members. Discussion on
the project status at the TNDP office /together with
Dr.C.Douglns/ with Mr.K.G. SINGH.

Visit to tbhe alunite area. Tiscussion.

Discussion on lasboretory. Report writing.

Meeting with the consulting engineers. Final comfirmation
of the construction of the laboratory building. Final
discussion of the project status at the UNDP office
/with }r.K.G.Singh end Dr.C.Douglaes/. Comments on the
common recommendations handed over to Kr.K.G.Singh.
Fligiht from Teheran to Vienna.

Debriefing at the UNIDO Headquarter in Vienna.

/same ag above/

Travel from Vierna to Budapest. !
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Scniez purbner steff,

their nrmes 2ud sveclalization

I. Senior ;oriner stuly of ATUIIRAN Co.i

/Alunina Xow Materials Frogramme, Gharani Ave. Bimeh Alley No.S, Teheran,

- em——

Telephonc: 833252-3, Telex No.: 212334 NISC-IR/

1, SHALRIARY, Mokins Project manager of ARMP

2. SAYAR, Mahmood Chem. Eage., in charge of Alunite Project

3. HASSARZANIH, Ebrohim Chem. Fng., in charge of alumcsilicates
and laboratory Project

4. AZARADG, Mabuocd Chem. P1g., Alunite Project

5. MALIIZIOIAMADI, £f:3n Minirg Ing. /Alunite, Alumosilicates
Project/ I

6. JOUIZAYLEH, Shahuicr Mat.Sci.Eng. /Alumosilicates Projeci/

7. SHAKRUKEI, Kiwwcrce Chemist /Wet chemw. Anal. Leb./

8. HABIZI, Javad Geologint ‘

9. KUZLi X(XANY, Ferideen Geologist

10. HEMATI, Kholenvesa Geologist

IXI. Senior partner steff of the Architecture Consulting Eng. /SHAHR and

1.
2.

BARRIZLEHY/ ¢

SOUKIASIARS, Ara
TAVAXOLI, Esmeail

Inge.
Eng.

IIX. Reprcsentatives of Energy Consulting Fnga.:

1.
2.

KHOZZ, B
SHARI¥1, Y.

Enge.
Eng
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sy of popirs oolected and dolivered for AT'? in Teheran

RePoliiuvl, PoClabuoroa, Lllalm and A.V.San Jose: The Comparative
Feonor:ics of Froducing Alunine from US Kon-Bauxitic Ores.

Lizht aiels 1972. Vol.2. pp. 283-33%4.

K.5.kzngtsen: A Teochnologienl Comparison of Six Processes for the
Produciion of Reduction-trade Alumine from Non-Bauxitic Raw Materials.
Ligat ii»tals 197S. Vol.2, pp.217=282.

%.Ce3liing, M.00h, A.Ceordinsiéth, D.Ivankovid: Role of Ore Dressing

in Fenediedation of Mopohkydrate Bauxite.

Bouxiie, Frocsol +. 1984. Bauxite Sympe. Los Angeles, Febr.27- larch 1.
1824, ndiicd by L.Jazceb. SME-ATME, Few York 1984. ppe. 708-726.

KeS0lndr, Jefdmbd, FeSikléci: Technological Evaluation of llono-

Bouxits, Proce 1¢34e SKEE-LTHE, pp.T727-~T46.

GNoCouriovlay: Frocessing Diasporic Bauxites. The Greek Bazuxite
Cz2 e,

Bauxitz, Proc. 19C4. SHE-ATAR, ppe T47-TT4e

E.D.Shczko, Ved.Bronevoy, NeN.Tikhonov, L.S.Ruuasievsky, V.V. Zuev:
YMinniwlogical, Technological and Genclic Features of Chamositic-
~EBoekudtic bzuzites of the Paleozolc Age.

VA% I~TEI, Proce3. ppe. 93-103.

HeN.Wilthonov, L.S.hudasheviky, A«Bl.Bykove, I.B.Firfarova: Kain
Features of the Digestion Technology of Chamositic Bauxites.
VANHI~ZET 3. pPpe 229=233,
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RECOMMENDATIONS

The profeasibility study for processing Bauxites should be undertaken
concurcen: Iy with the feasibility study concerning Alunite processing.
It is i otznt to nuie that the relatively low - grade, Diasporic —
Chamositiv, Bauxite can be processed, effectively by the Bayer process
with peoros precess Technology selection for example using catalytic-
additives end two stream digestion ( saturation of the liquor by —

boehmite <weetening ) and Caustic Soda regeneration Via Mud caustici-

hed

zatior.. It 1s also critical to note that the chamosite in this

Rauxite 1s largely unrcactive.

The Aluinium Raw Materials testing laboratory ( ARMTL ) should have-
the conability of determining the quantitative chemical and mineralo-
gical corposition of Bauxites, Alunites and Alumino - Silicate clays.
It shoulid ¢lso be cupable of determining the Physico - Chemical
Charactueyistics and Morphological properties of these Ores and pro —
ducts, by - products, wastes and other raw materials used and / or —
generated in Technological simulation studies. In addition it should
be cquippad to undertake the bench - scale simulation of the unit ope-
raticns of the process technologies under consideration for the Alu --

mino - Ferrous Raw Moterials mentioned above.

UNIDO's assistance in the procurement and purchasing of instruments —
and equipment which reduire hard currency is highly recommended.
A minirun of US$ 1,000,000 is required to pursue this activity in-the

first phasce which should last until the end of 1986.

Technele v transfer ( soft ware ) and the organization of special —-
training progromn for staff members of the laboratory - specially for-
oricntation and c¢ffective utilization of the more technologically ——
advanced instruments is critically important and is recommended for —

UNIDO' s eoxecution before the installation of the equipment.

Maxinin: use should be made of the experience gained at the Jamaica —
Bauxite institute ( JBT ), St/ Jam / 80 / 001 and in China, DP / CPR-

80/ €7 oad 81 (037 ), for manpower development and equipment




selection, installation and commissioning and overall project
organizaticon and implementation. The study tour of the project —
manager's team to the JBI and the participation of selected staff —
menbiers of the ARMP in the workshop which will be held in Kingston-
in the first quarter of 1985 when the uperation of the pilot plant-

will be Jdemonstrated is highly recommended.

6 - As counterpart organizations in the ficld 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) Bauxitc 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,FNE ( Res.
Institute of non - Ferrous —

. Metals ) Freiberg. GDR.-

Hands - on trzining 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§&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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PURCHASED A PRITRI

FOR CHEMICAL ANALYSES :

NN s AP e~

BALANCLS

INDUSTRIAL RAPID ANALYZER ( NEUTRON ACTIVATION )
ATOMIC ARSORPTION SPECTROPHOTOMETER ( AAS )
FLAME SPECTROPHOTGUETER

UV - VIS SPECTROPLOTOMETER

THERMATTC TITRATOR

. XRF ( Phillips - 1FIF SU. "ICIENT FUNDING IS AVAILABLE )

FOR MINERATOGICAL, PHASE ANALYSES

1.
2.

XRD ( PHILLIPS )
THERMOANALYTICAL EQUIPMENT WUTH GAS TITRIMETER (Q -1500 DERNATO-
GRAPIT ) .

FOR MORP'IOLOGICAL STUDRIES

1.
2.

OPTICAL MICROSCOPES
SCANNING ELECTRON MICROSCOPL ( S.E.M.) WITH EDAX

FOR TECHNOLOGICAL TESTING :

1.

~ N

£

ROTARY ALUMINTUM BLOCK DIGESTION SYSTEM WITHI MINI AUTOCLAVE ——
( 45cc ) BOMBS.
LEACHING ASSEMBLY

. FURNACE ( 1600 C )

ONE (1) 7.5 LITRE AUTOCLAVE EQUIPPED WITH PRESSURE GAUGE AND —
TEMPRATURE CONTROLLEK AND TWO (2) 2.0 LITRE AUTOCLAVES WITH ~——o
SIMILAR ACCESSORIES, '

a. THE ALROVE LIST OF EQUIPMENT IS IN ADDITION TO BASIC AND GENERAL-

PURPOSE EQUIPMENT SUCH AS BALANCES, GRINDING MILLS,3IEVES ETC.
THE PRIORITY Of PURCHASING THE SEM AT THIS TIME 1S 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 TOQ DETERMINE
THE DEGREE OF VARIATION FOR A GIVEN TYPE OF ORE. THE LATER CAN
NOT BE THORQUGHLY LEVALUATED IN A COUNTERPART LABORATORY

. ONE (1) OIL BATH AND SIX(6) 250cc CAPACITY AUTOCLAVLS FOR OPERA-

TING TEMPRATURLES Up TO 250 C ( ABOUT S50 BARS )

. DESTLICATION / PRECIPITATION / CAUSTICIZATION, TEMPRATURE CONT —

ROLLED KATER BATH UP TO 100 C EQUIPED WITH STIRRED VESSELS AND —
BUTLT IN OSCIMHOTRANSMITTER FOR CONTINUOS CONDUCTIVITY MEASUR —
MENT .

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

FILTER.

GATA PROCLSSING EGHTPHENT

1.

ONE (1) MULTT - USER MICRO COMPUTER WITH SIX (6) TERMINALS WITH ~
ONE TERMINAL FOR LITBRARY INFOIRMATION STORAGLE AND RETRIEVAL EQUT.
PRED BT MODEM FOR TIE IN TO INTERNATIONAL INFORMATION SYST'.MS.

s
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10 -

11

12

Z.000NE Chy MICROTTIING BEQUIPMENT TFOR PROCESSING MAPS AND OTHER —
DOEUTSD EQRTENT 1. AND 2.e ABOBE SHOULD BE SPECIFIED —
ANDY LB NVTIRTED A8 SOON AS POSSISLE FOR PURCHASING LATER IN RE-
AT T THE PHASING OF vHE SPECIFIC TRAINING PROGRAMME
(A CORDENG TO 1ol TIME SCHUDULE OF THE MASTER BAR CHART ).

TP IS mBO0 JENDED U0 SEPARATE THE COSTS OF TECHNOLOGY TRANSFER —
( SOFT WetE ) AND THE COST OF TEAINING AND FELLOWSHIPS FROM THE —

EQUIPMIIT COST ( HARDWARE ) WHEN CONSIDERING THE DIFFERENT SOURCES
AVATLABLE FOR FINANCING,

IN ORDLD 7O FACILITATE THE LOGICAL FLOW OF SAMPLES, OVERALL EFFI-
CIENCY AND SATETY IT IS RECOMMENDED THAT THE FOLLOWING GUIDELINES
BE COUSIDERED IN THE MASTER LAYOUT OF THE LABORATORY

a. THE PRY INSTRUGENTAL PHASE ANALYTICAL LABORATORY UNITS SHOULD —
BE LOUANTED IN VHE SAME AREA.

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

c. A Gl RESERVES SECTION CARRYING OUT THE FUNCTIONS OF PROSPECTING
ETC. SHALD B CONSTRUCTED ON THE PREMISES OF THE ARMTI.. THIS-
WOULD PRHANCLECONMINTCATION PROMOTE GREATER INTERACTION AND IN —
GENERAL TNCREASE THE EFFICIENCY AND EFFECTIVES OF THE EXPLORA —
TION [PROGRAMME.

FOR ALL BADTATION EQUIPMENT USING VARIOUS SOURCES, IT IS HIGHIY —
RECOMMENDED TQO OBTAIN THE EXACT SPECIFICATIONS FOR THEIR SAF: USE-
AND HARDE NG FROM CTHE COMPETENT AUTHORITIES AND 3qUIPMExn. SUPPLIERS
AND TO PROCURE AN OPERATION PERMIT IN ADVANCE OF THEIR PURCHASE —
AND INSTALLATION,

THE FOLLOWING EQUIPMENT ARE TO BE CQNSIDERED FOR THIS PURPOSE

a. XRD ~ND XRE,
b. S. E. \1 .
c. INDUSTeRIAL RAPTEH ANALYZER TYPE MTA - 1527200 BY NEUTRON ACTIVA-

vvvvv

d. SOFT GAMMA RAY ABSORPTION MODEL SETTLER.

I'T 1S WECESSARY TO DESTGN A CENTkALIZED SYSTeM FOR THE PROVISION —
OF THE COHON SERVICES OF VACHUM AND COMPRESSLED AIR 10 EACH LABO —
RATORY UNTT ( AS NECHESSARY ). IT IS RECOMMENDED THAT THESE SERVI -
CkS b BoUsED IN THH:EUILDING PROPOSED FOR LOCATION OF THE STANDBY
DIESEL DLECTRTCITY GINTLRATOR.

S PROVIES D SHCULD BLOMARE TOR THE INSTALLATION OF THE FOLLOWING —

SUPTOC TR 10 SERVICE PACTLEITIES ¢

QLA PETOORAPHY LARORATORY ( FOR S, E. M, )
b h e DR AL REPAKE G WoRESHOD

(IS

AT T M OHARTCAL, BLECTRICAL Y WORKSHOP.
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15 -
16 -
17 -
18 -

THE FROGRANS: G Lot AL TVAINING OF ARMP STAFF ALREADY INITIATED-
BY Tuill PRQOJECT JANARLER 1S SOUND AND EFFECTIVE AND SHOULD PROVE —
TO B HIGHLY 0 LU7iCIAL LATER.  IT IS RECOMMENDED THAT THIS BE —
INTENSIFIED AND o WNCHRCGHISED WITH THE PLANNED ACQUISITION OF —
SPECIALIZRED B UINTL TS SHOULD BE FOLLOWED BY FURTHER TRAI-
NING ABROAD WL T ING TO Tia CHARACTERISTICS OF THE GIVEN RAW ——
MATERTIALS AS LLIERNMINED BY THE SPECIALIZED ADVANCED EQUIPMENT —
BEFOE THE LLUTALLATION OF STMILAR EQUIPMENT IN THE ARMTL.

IT 1S KECOMMENDLD THAT A MASTER BAR CHART BE PREPARED FOR THE —
ENTIR: PROJECT niFLECTING THE SEQUENCE AND SCHEDULE OF EACH MAIN
ACTIVITY AND THAT THE MAIN ACTIVITIES BE BROKEN DOWN INTO ——
DETAILED MINI BAR CHARTS FOR CONTROCLLING AND MONITORING EACH —
ACTIVITY AND EVEST.  THESE SHOULD BE REVIEWED AND REVISED ON A —
REGUIAR BASTS BY THE PROJLCT MANAGEMENT.

QUOTATIONS FROM GHE POTENTIAL EQUIPMENT SUPPLIERS BY UNIDO SHOULD
BL OBTAIMED AL SCON AS POSSIBLE FOR SLL OF THE EQUIPMENT, START-
ING WITH THE MOwil EXPERSTIVE ONES, INDEPENDENTLY OF ‘THE EXPECTED-

SCURCLS OF FINAUCING .,

PREPARATION AND i TAILED INVESTIGATION 0i SOME SELLCTED SAMPLES —
OF CACH RAN MATERTAL IS NECESSARY FOR THEIR USt AS STANDARDS IN-
THE QUANTITATIVE CLEMICAL AND MINERALOGICAL ANALYZES, MORPHOLO -
GICAL AND TECHIOLOGICAL TESTS TO BE CARRIED OUT IN THE ARMTL.

IT IS RECOMMENDED THAT THIS WORK BE PLRFORMED IN ONE ( OR MORE —
AS NECESSARY OF THE COUNTERPART FOREIGN INSTITUTIONS. ). IN —
ADDITION A PROCRAMME OF COLLECTION OF STANDARD ALUMINO - FERROUS-
SAMPLES FROM DIFIFERENT REGIOGNS SHOULD BE INITIATED,

SIMILE PHYSICAL ORE DRESSING METHODS ARE KECOMHENDED FOR ALUNITE
AND BAUXTITE BRNCVICIATION.  IT IS RECOMMENDED THAT THE NECESSARY
EQUIPHENT BE INSTALLED IN THE ARMTL,

FOR TVE BENENTCHATION STUDIES ASSISTANCE MAYBE OBTAINED FROM THE
COUNTERPART INSTITUTIONS NAMED BELOW :

d. MECHANODR, JENINCRAD, USSR ( FOR ALUNIIE )

yo ALITTERV - PR, PUDAPEST, IHINGARY ( FOR BAUXITE )

O RUDARSET THvUTHT, BEOGRAD, YUGOSLAVIA ( FOR PILOT TESTING )
FOonsCHuNGs U ITUD U AFBEREITUNG ( FIA ), FREIBERG, GDR ---
( FOR PILGL TESTING )

—

.o
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