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I ~ T R 0 D U C T I 0 '.': 

According to a contract bch:C'cn t..r.\IID (\"icnn:i-Austrfa) and :\lutenr

FKI (Budapest-Hungary) the fatter has taken on to c:irry out the beneficia

tion and technological testing of the fatcritic bam:itc being the subject 

of the e:\.-ploration M)rk of Cons~jo de Recurses >liner~1lcs (>!exico Ci ty-~Iexi

co) in order to explore on the basis of .:m econoraic ~nalysis the feasibil i

ty of establishing a >texican alumina industry. 

Contract number 87/28 

UXIOO project Xo. UD/UCf.-.fex/86/203 

Actfrity code UD/UC/03/31.8.F 

The research program consists of three main parts: 

Sample collecting in >iexico 

Bencficiation and technological tests m litmg:lry 

Preparat•on of a Prc-fcasihilit~· Study in 'lcxico 

Accordin~ to point Z.1 of the Contract Alutcrv-FKI kid to infonn 

both l!XIOOar.d CR\! on the rc:-ults of the labor:?tory tests carried out in 

Hungary in 19S7 in the fonn of an Interim Report to he prep:ircd bcf0rc t!·c 

end of 1987. This duty \.;as fulfillC'd in Decciabcr, 19S7. 

Further bcncficiation and t<"'Chnological tests \.;ere carriC'CI out part

ly Kith the origin:Il samples, p:irtly (bcc:msc some qualities \\·\.·re u=-cd up in 

the 1~.)";' hcnefici:ttion test:-) \\"ith net.; ones supplied hy CR\I in c·arJ:: 1~)%. 

Partly due to the tempor:lry bd..; of sampk·!', p:irtl) dt1t' to t!K· fxt 

th:1t i~ took 3o;n~'tir.ie until Con~('jo <le Rcrnr~o;.; ~!inerak:~ fir:;illy d~·\.·hk,! 

th~•t it i\·oul,l not ;.;cn1..l its special i~t to llung:iry to nhst'n:e th~· ted~nol";~i -

c:ll f(·'.t:', tlk' J:;acr \\('re \.·onch1dc•d only in ,\pril, J'.)SS,;1l·01.1t n.0 1:1• 1Ltb 

h<.'hind ~dwc!11k. 

llm\e\·1.:r, \.'\'1..•n th\·11 it 1\·a~ ir.1p0;.;!'ihk to <."O!'i;1let<' tht• Pr:1ft Fin.ii Re· 

port in !lrm:•:?r:: :-;i111:e it ~:cci:wJ t0 he n'r~· ii:1!1"rta11t tc i11\.·1u.L' tlw l:1fl'.: 

d·?t:1 :!r:.l ·;':\!'·.·ri('!!,·,·:; •'::th,· r:n.- 1:!:t!l·ri:1l n•::L·i·ve;.;. Tll<'n·f,11-..:, f<1ur lii111·:-1-

ri:1:1 .·:-:~'('!"i.' tr;:h·IL.! :,1 '.\·\il",, 1-.itli tilt· 1:::1;a1::l·ripr ,if !'ll' ll1.1t"t f"ir::i! : ... .-

!'1..'rt !'l"·.'":!r~·J t11 :th<•::r s" 1:':»:;t::: 111 l~!'1"i fnn:1) ;1:1··11:. f,, c•·:·.;•ktt· it ,!:1:· 



ing their stay, partly to discuss it in detail with the experts of 

the Consejo de Recursos Minerales, what they have actual~y done. 

Furthermore, chey have worked out the following chapters to be 

included in the Pre-feasibility Sdudy: 

4. Plant size 

5. Analisis and definition of the production system 

6. Machinery and equiJ:llleflt (mining, beneficiation plant, 
al1.111ina plant) 

7. Auxiliary equii:ment 

9. Production prograrrme 

10. Labour (partially available) 

11. Investment (on the basis of internacional prices - to 

be checked by the Mexican side). 

The chapters that would be remain to be ccxnpleted by the Mexisan side 

ref er to 

1. General background - Introduction 

2. Market, costs, prices 

3. Raw materials, supplies 

8. Land and civil construction 

12. Cost of production, depreciation 

13. Sales 

14. Financial couchisions 

According to the Contract (UF /Mex/86/203) the r.:exican side obliged to 

complete the Pre-feasibility study with the help of on ALUTER\-FKI team 

and UNIOO professional backstopping staff. 
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I. GE~:.:.rTIES 

A\D IXFR\S3UCT .. "?..E CF T.~ 3..;UX:::TE -1.RE.\ .~J> AU .. :•IIXA PL.\.\T 

Cs:uac1n area lies ir. Chi~~as state East of tte Is~h::n.Is of Tehuante

pec ::...~d :\"::-th of the rar.~e of Sierra ~~re ~el Sur at the ~ortr.ern latitude 

of c=25• - 17°32' and \•;este:-:1 lor:gitucie of 93°13' - 93=:5·. 

T: .. e zone of pro~ecti:m is about 16 km lc:ig a::d ; to 10 km wide, ., 
covering ~30 km- in extension. 

Qs:uacan is sitmted 160 b SSE of ':illater::!Osa (ca.?ital of Tabasco 

state ~it:: about 260,000 inm'.>ita.-::s). A fint class road ,,ith ar1 excellent 

surf::e a::.i a lddth of 8 m le:ids f:-om Ulla:-.. emos::. up to Te.:ipa. 

Tr .. ;: distance bet:-:een Teapa and Esta.:i.6n .Iuare: is -f 2 1':11 ~m a 6 m 

.-.ide :nd g::-ade asphalted road. Es:~cic:-:. Jui:-e: 2.::d 0:~:u.'1c~b are coIUiected 

by a 55 k:" .. long roa~ fro::: \\hi.:h -lO ~ is as;:-~'1lte-~. fr.e res: is 0f M:: 'Adar.i 

type. 

Tr.;: roads from Estacien Ju.ire: ;;7 tc the :-alL\:i :e are:i a!"e in a bad 

condi :ion, they are dissected by m=erot:s lG:..dsli.:es. There are 1 O to 12 

brid~es t~c cross to reach Osn::ican, many of :hem ~re r::it s:.:it.:ible for the 

trans?<Jrt~:ion of any industri3l rn:!terfal in larf:e qua.•ti ti~s. 3ecause of 

the ,-;:ry t:...-:even topcgrap~y the roac lea.:s t:::~ugh ::iar.y cun-~s, ::-.1king the 

traffic n:·y difficult and da.:gerc::.s. It tz:,es :::-out ~ne ~..._d a :-..:ilf hours 

to c0·.-er t:-;~ distance of 55 k1 by car. 

TJ-_;: nearest raih·:iy s:atic:; to C'stu~.:~1n i~ at La Cri::lea ~-lO km of 

Ostu::..:an). The raih·:ir nms bl'.'n.:ec:: ~!er:da :-""""-..:.! C.:-.1t:ac.:-:ilc.:-s. Bvth arc im 

port;;...,t h.1:-bours of the Gulf ~f :'-it.·xico (see ?ig. I/1) . 

shown irig. =ig. 1/2. 

I/n f:.\1::\.'.":" surPLY 

- h · t ·.··.:-,"'".· --.·t3::: :on~· t""'f '·'.~xh:.t:1 oil n. ro<luct ion. T~: arc~ c.ong~ o a vcr~ .~ 

Both fu~! Jil and ;- .. ·trol.'lun .:.is ar .. • C':?sil:.- :waiLlble. 
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LOCATION OF ALUMINA AND BENEFICIATION 
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High tension elcct~ic energy can be recei\"ed from the Penitas hydro

electric p0t~er station situated 10 km f"Mm Ostuacan (total capacity 42(1 ~I\). 

I/C TOPOGR-\PHY :\.\'D CLDL;\TOLOGY 

As lateriti:ation and baw:itization highly depend on the 1001·phology 

and as the latter plays an important role in the mining activity and trans

portation as well, special attention was paid to this question. 

The zone of prospection lies on the foothills of Sierra ~ta.dre del 

Sur at altitudes heti-;~en 200 and 600 m above sea 1 evel. The highest point 

in its vicinity is represented by the Chichonal volcano with an elevation of 

about 1100 m. 

The ioorphology of the area is characteriz~d by a very dense grid of 

strea.11 valleys (see Fig. I/3). 

According to their shape and extension the hills can be grouped into 

t~~ee main types: 

1. almost pefcctly rotmded single cones, the area of the hill tops 
7 

not mort than 200 to 300 m- each, 

2. elongated single hills (22~ to 300 m long, .JO to 60 m wide on 

the top), representing nbout 8000 to 20,000 m2 each, 

3. complex Y or V shaped hills "ith top surfaces of 10,000 to 
? 

30,000 m- each. 

The hi 11 s ha\"C a re 1:t t h·e a It i tudc of 1 O to .Jo m, a re bordered by 

very steep slopes with gr:ldes of 30 to .J0° and at lc:lst in one din.'ct ion 

they ha\·c a less stC'l'P side \\·ith a slope of nbout 15" (sC'c Figs. I/4 and 

I/5 and photocs 1 through 3). 

The ;1rm of ;1rosp~'~:ti011 hclon~:s to the moist-hot, rain~· zone of the 

tropk:-il hclt, \\"lll'fC' the ;11m11;1l mean tC'mpcrat11rc is ahovc 22°( and l'\'<.'n the 

mean of the ('.ohkst mvnth:-: is above ISnC. 

Th1..' average Pf thl' anrHu l mc:111 prc.·l'. ipi tat ion i::; hcth·('('n 3500 ;inJ 

JOOO :T.l. The mcm~no11 p<.'l"il'd hc'\!ins in .Junl' 1\ith mon• than 3011 mm rainf:1~l 
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and terminates in Xove~ber, when the mensual mean is less then 300 nm. The 

precipitacion culminates in September, when it exceeds 550 nm in average. 

There are four months only, when the rainfall is 200 rrm or less, namely Fe
bruary, March, April and December. 
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Pooto 3 
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l/D GEOL<X;Y 

Gener:il geological make up 

The OSTII.\C\.'l bau.xite region is situated on the Northeastern flank 

of the SIERR.\ de QU . .\P • .\S. The oldest formation exposed on the surfa~e 

consists of Tertinary detrital sediments (Eocene sandy gravels, silt-stone, 

Oligocene gravelly sand, Miocene clayey sand, etc.). These marine sediments 

are covered by a very Recent volcanic blanket of andesitic pyroclasts. 

The volcanic series is some 40 to 60 m in thickness. Its lower part 

is wilt up mainly by agglomerate, while the upper part by tuffs. In the la

ter sane boulders of volcanic rocks can be found. The horizon of the soft 

and porous volcanic tuffs is highly altered; lateriti::ed and at places bauxi

tized. 

The older and main structural lines rank along NW-SE directions, the 

subordinate and yotDlger ones are in N-S and E-W directions, detenning the 

orientation of the dense grid of valleys and of the elongated hills. 

Cieology of the bauxitic laterite 

The lateriti:ation is controlled by the drain:ige conditions of the 

parent rock, i. e. by the ioorphology and by the extreme high porosity of the 

yo\Dlg volc:mic tuff. .'S..s it ,,-as pointed out before, the horizontal extension 

of the bau.xiti:ed zone is restricted to the hill tops. 

The total lateriti:ed hori:on is betKeen 10 to 1Sr.: in thickness. The 

best leached :one of the lateritic profile is generally situated at th'O to 

five m bclo''° the surface as it is shmm in Figs. 5 and 6. 

As far as lithological ch.1r:icteristics arc com.:crned the lateritc is 

an earth-like, ioose, porous soil. Its colour varies :imong re<ldish-~·cllo''°· 

yel10~dsh red :ind hrmmish red. f\iring the lateriti:;ition on the hill tops 

the ~auxiti:ation h:1s co11u1enced as \\ell. In the cours<.' of this process r,ib

bsit<.' nodules ld th :i 111:1x. di;im<.'t<.'r of J. 5 cm ha\'e IK'l'll fornll'll. These fo1m 

rclari\·<.'l~· tk1rd~·r concentrates in the k:ioline-rich soil. This phrsical cha-
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racteristic of the batLxitic laterite 1113kes this fornntion suitabl~ for be
neficiation. This primary quality of the bauxitic laterite depe:l<ls on the 

anount of the harder gibbsi tic nodules, i.e. on the proceeding of the bam:i -

tization. 

Chemical and miner.ilogical 1113ke up of the raw material and classifi
cation 

As it is shm,n in Fig. ti a gradual change of the alunina and silica 

contents can be observed in the lateritized profile. The best leached part 

of the profile - a-here the extractible AI2o3 (.i\A) is mre than 30\ and reac

tive Si02 (RS) is less than 7~ - can be considered as ''bawd te" - not in the 

te1111S of petrology, as it is not a lithificated rock, rut in the tenns of the 

allllri.na industry, as it mar be a conmercial grade ore. Naturally this does 

mt mean th.'1t a material just complying with these conditions could be com

mercially processed in a profitable hay, onlr that we calculate with it as 

a potential ra'' material and '"-e •ill include it into the reserve if it docs 

not wrt (excessively) the profitability of alunina manufacturing. 

Artificially the "batLxite" layer can be divided into tl"t> parts: 

1. good quality bauxite, where A..\ i!! 30':. and RS ~ 5~ (holiever, as an 

average AA~ 35~) 

2. marginal quality bauxite, \\-here A.\~ 30':. <md RS is bctl•ccn S and 

7~. 

Thesc arc the CPT-1 and QlT-2 tn,cs, rcsp1...--ctively. Sec dct:iils in 

Chapter I/F. 

O.at of thc .UO hor~-hol~s, ,,nich were drilled up to nm..- in the area, 

110 pcnctr:itcd "b.1uxitc". On th~ hasis of the analyse~ carriC'd out hr CR\!'::; 

laboratory in Tttxtl:a Gutierre:, thl' most frequent :\A values arc hct\\Cen 33 

and 3S~ ;md the nrn:ir.nnn cx\.'.c~ls -10':.. The nest frcque:nt RS values ;arc bct

\\Ccn -1 anJ ::i:., thl' an•r::;:i:- is ;1hout S':., the minirnun is 1.5':.. 

for the tot;il .\I,()_ ('!".\) and total SiO, {TS) cont1...·nts mud1 Jess d:i· - .) -
ta arc :1\·:1i1:1hll'. ror th'"' co1111iK'rl..'1.ll ;n·'"·r:igc of the deposits T,\ is pn:>-

hahl~· bcti.·cl'll ·12 :mJ 15~., i-·hcrc:as TS is proh:1hly h1..·n;c~n 7 and S~ .. 
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lhe .11i.OU!1t of tot~! Fc~O- is beth-een 18 and 20':. in the less tho-._ .) 

roughly leached up~r and lCK .. -er hori:ons, "'"hercas it exceeds 25':. (in some 

cases e\'en approaches 30~) in the best leached inten-als. The average of 

the CPT-1 and CPT-2 type ores c-f t~ deposit is about 23':.. 

The Ti02 content is less than 2':. in the upper horizons of the late

rite profile, "nereas the mxilrun values exceed 3~. The average of the com

mercial ore may be 2.7 to 2.9!.. 

LOI may be beta-een 23 and 25\; in the best quality intervals LOI va

lues exceed 25\. 

In the ir:mediate overburden and bedrock of the coornercial grade bau

xite Al-rich laterites can be found, in ,,hlch the ''bau.xite" layer is "sand

tdched" in. This Al-rich laterite can not be processed economically hy the 

t<. 

prc-.:ess, as its AA content is generally less than 30':. and its RS con

s ioore than :'~. This part of the laterite profile can be utilized by 

using BE.\"EFICIATIOX. 

As the quantity of the cofllllercial grade ore seems to be limited at 

the Cl5TIJ • .\C\.' occurrence, this part of the laterite section was also taken 

into considC'ration as ral\ material of the altunina plant. 

Jh.,t part of the laterite section is considered as b~nefici,tion 

grade materia I in which the ,\A~ 25~ and R5 - 11 \ (howc•vcr, the average of 

A.\ should not be less than 28~). 

This is the QYf-3 type material. (Sec Ch.1ptcr I/f). 

The 1-J componC'nt chemical •nmposi tion of the original and bcncfici:i

tcd Ostuacan sarnrks is gi\·cn in Tahle 111/1. 

Minc-r:1lo'"!ic:1l ,\n:tl'":-;_i..:::_ h:ls onlr been m:1dc· on composite s;unplcs collec

ted in 87 an<l S8 :md lin hc-nc-fki:1l<.'d conccntt".1tc-s. Th<.'Y :ITC' consillcrC'd :is 

ch:1r:ictrri:-:ric s:1mplc:;. (S<.'<.' Ch:iph.'r I/F). 
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I/E PROSPECTIO~ ..\.\'D RESER\"ES 

7 
Up to nm·: some HO bore holes h"ere deepened on the area of 130 km-

from ldtich 11 O can be regarded as productive ones containing CPT-1 and CPT-2 

grade batL"'<ite. Some other 150 penetrated CPT-3 beneficiation grade bau.xit

ic laterite. 

At first a regular prospection grid of 500 x 500 m was applied, 

however it has been learnt that only the hilltops are \\"Orth prospecting. 

()1 the other hand every hill has its mm characteristic degree of batL"'<i ti -

zation. Therefore, all hilltops should be prospected du;-ing the reconnai~ 

sance even if they are closer to each other than 500 m. .4.s the CRM could 

not tP~111inate the prospection of the Ostuacan occurrance even on a recon

naissance le\·el, the estimation of the resenres is not sufficiently rel i -

able, moreover, the bam:ite derosits should be prospected on a nuch more 

detailed pre! iminary level, so that the reliability of the prospection 

(and rescnre estimation) should satisfy the demand of any industrial de

cision. 

Up tCI ."-pril, 19f.~ only five deposits \.;ere prospected on a prelimi

nary le\·el, fr·"":.1 \\hich three cc!ltain CPT-1 a.nd CPT-2 grade bauxite. These 

are: 

- Herradura, 

- Catedral de Chiapas and 

- Hidalgo 

According to a rough estimation the rc~ern~s and their qu:i l i tr arc 

displ:lyed in Table I/2. The reserves can he reganled as r_ron'n ones \\ith 

.:!:. 20~ of reliability. With the prohahlc rcse1Tes (.:_ 30'~) the t-.Jtal amotmt 

may be 50~ n·.nre. The calculation has heen m.1de on dry has is using a 11-l t;m3 

value for thc ore content of 1 111
3 volume. 
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Table I/2 

Herradura C. de Chia pas Hidalgo Total 
kt M'li R5 ~ kt M\ R5 ~ kt A.\':. R5':. kt M'li RS~ 

CPT-1 157.6 37.2 3.0 57.0 33.5 3.3 11.4 33.9 4.3 226.0 36. 1 3. 1 

CPT-2 65.5 32.8 6.7 28.5 31.1 5.7 37.0 31.7 6.4 131.0 32.1 6.4 

CPT-1-2 223.1 35.9 4.1 8E.5 32.7 4.1 48 • ..J 32.2 5.9 357.0 3.:1.6 4.3 

CPT-3 172.0 28.6 10.3 69.8 27.5 7.9 87.2 29.7 8.9 329.0 28.6 9.4 

A total of 0.7 - 0.8 mil.to CPT-1-2 bauxite can be taken into 

account in the OSlU..\C..\.'\ area as probable reserve, from which about 0.6 mil. 

tons can satisfy the CPf-1 quality requirements (:\A ~ 35~ and R5 ~ 5'1.). As 

far as the quantity is concerned, at least 6.0 million tons of CPT-1 batLxite 

is required for es ta bl ishing even a 100, 000 t/y car .. 1ci ty alwnina plant. (See 

Chapter I/G). 

As far as the preliminary (and detailed) prospection is concerned, 

as the latcritization is very strictly controlled by morphology, a \"ery spe

cial method was proposed to the CRM's staft in 1987 and has been applied ever 

-since. The suggested prospection pattern for one hi 11 i~ prc:;ente<l in Fig. 

I/7. The distance bct1\ecn tl\O points depends on the slope of the hill top. 

It has to be mentioned that no topographical maps of suitable scale 

are at CR'I' s disposal. Only toposhccts of 1: 50,000 scale or the enlarged 

varietics (1:25,000) arc used. At least 1:10,000, but preferably 1:5,000 

scale contour m:ip:; :ire n~'cclecl to carry out reliahlc gcologic;1I prospections. 

For that reason sun·eying of the producti\'c hills and tlK'ir vi1..·init~· is nc· 

ccssar~· ;me.I the mo:;t urgent t;1sk of b;lllx i tc prospcct ion. 

Th1..' mam 1:1 I l'qu i p1111.·n t used h~· CR\I do1..':-; n 1 t :;;1 t i ~:fr t hl' d<. rn;111d of pro~ 

pc't i<'il hrc:111sL' in 111:111:· 1..":1:-;c.'s l111..· product in ::on" h:1s not hl'cn pl'ndr:1t1..·ll. 

In tlu.· ~::1:-;c of ll<.'rr:1d11r:1 Jl~Jl"l' than :rn~. or thc..' dri: I ii1g:; \\('!'(' Stllpl'd in the 
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bau..'{itic :one, as the ma.Yiinllll capacity of the manual equipnent is 7 iu. Since 

the hall of the bore-holes is not sufficiently stable and a deterioration of 

the samples taken by manual equiIJ!lCnt can not be avoided, mechanized rotary 

coreing machines are advised to be used at the OS'IUACA~ bauxite prospection 

with a capacity of 30 m and a core diameter of 55 nm as a mini.mum. 
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l/F Gl-\R\CTERISTIC S.-\\IPLES 

In the Techno-economic Study for the Conmercial E.xtraction of Alu

mina from Bauxitic Clays (Interim Report, 1987) Aluterv-FKI gave a detailed 

description, hm..- the characteristic samples were taken and pointed out, that 

no representative SaIII!Jle can be collected from a deposit when it is not ade

quately prospected. 

In 1987, the samples were selected on the basis of the Mand RS 

analyses of the bauxitic laterites, carried out by the Tuxtla G.ltie1Te:: la

boratory of mt. 

CPT-1 has been collected for the case if the exploration found large 

amounts of bau.xite of a quality better than the present average. 

CPT-2 is a rm..- material of a submarginal quality and slightly inferior 

to the presently knm~n average. This sample was collected for the case if 

the explorations can not identify sufficient amounts of good material and so 

the lm..-er quality layers of the lateri te profile would also have to be includ

ed into the production. 

CPT·-3 does not satisfy the quality requirements of the batL'd te consi

dered to be of coJTDTiercial grade. It has been collected for the purpose of be

neficiation tests. 

Each sample is a composite sample blended from 6 to 8 bore-holes. 

For continuing the beneficfation tests in Hungary nel\' samples \\ere 

were requested from CRi\I in 1988 calied CPT-1/SS, CPT-2/SS and CPT-3/88. These 

srunples Kere collectcll according to the previouslr applied principles. Tn their 

chemical composition the samp1c~ taken in 1987 an<l '88 ;ire not ahsolutcly 

identical, hut their differences arc acccp~ahlc. The chemical composition 

of the char;-ictcristiL s~1mplcs is di!;playcd in Table III/I :md their minera

logic:1l make-up in Table III/~. 

Mi nc~E~!.! Cl!! i l.'.a 1 an:1 I ~-s i :-: h:1:; on I y been m;idc on 1.'.0mpos it<..' samp I t'S co I -

lecteJ in Si anJ 88 and on hc11cfidatl'd co11cc11tratcs. TI1ey arc consiJcrcd 

a~ char:11.'.tcr i st ii.'. s:1mpks. (Sec Ch:1ptcr J/c;). 
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According to the results of the quantitative XRD analyses carried 

out in Aluterv-FKI the main AI2o3 bearing mineral is gibbsite. Its amount 

is bet\,-een 55.S and .:fS.3\in the 7 investigated natural samples and about 

50\ in the average of the conmercial grade ore (CPT-1-2/87 and 83). (See 

details in Table I/1). The amount of k3olinite can be calculated fror.i the 

percentage of RS, it is between 10.1 and 22.5\. Aroong the analyzed natu

ral samples CPT-2/88 contains the largest amount of quartz (3 .-ti), ho\\e\·er, 

it must be mentioned, that its quantity may theoretically reach even 8'1. 

in the upper laterite horizons. The predominant iron mineral is goethitc, 

while hematite plays a subordinate role. The XRD analyses indicate remark

ably high amounts of maQTietite. The values of 6.2 ... o 7.8'1. are strikingly 

high. It has to be mentioned that XRD graphs have also indicated 0.5 to 
1 . 6'1. diaspore. 

It can also be seen in Table I/1 that the total amounts of the de

tected minerals is bet\.;een 93.9 and 96.9'1.. The missing material may be 

partly the residual alkali and earthalkali content of incompletely altered 

feldspars, partly some analy:ed and not analyzed contaminants. The latter 

usually do not disturb the processing of the ore. 



Toblc I/1 

~!Tt\l]t\l.OGTC\I. COMPOSITION OF OSnIACAN RAUXJTT!S-LATF.RITES AND BnNEFICJ/\TED CONCENTR/\TnS 

·~ 
, ..... 

"' "' 00 00 00 
00 00 00 co 00 00 ..,, 

Q Q ........ ........ ........ ........ ........ ........ N .... N ..,, .... "' 
..,, .... "'~ ti') 

I I I I I I I I ' s 
b: b 5: b ~ ~ ~ b b: 

v u u u 

~ihbsite 55.8 48.3 48.0 50.6 45.4 45.3 49.4 50.5 58.0 

<liasporc o.s 1.6 0.9 o.s 1.4 0.7 1. 2 1.4 0.7 

bol in.itc 1o.1 16.6 22.S 13.7 20.S 22.5 16.4 14.6 15.7 

quartz 0.4 3.3 1. 7 0.7 3.4 1.9 1.9 5.8 1.9 N .... 
gocthitc + 
alwnogocthite 12. 1 9.S 9. 'j 12.0 9.7 9.4 10.4 9.8 7.2 

hcm.-iti tc 7.3 7.0 4.7 7.4 5.2 5.4 6.1 6.5 6.4 

magnetite 7.8 6.4 6.8 7.6 6.2 6.9 7.0 S.3 4.8 . 
.m.itasc 2.9 2.3 2.2 2. (i . 2. 1 2.0 2.2 2.5 2.0 

tot:1 l: 96.9 95.3 96.5 95. 1 93.9 94 .1 94.6 96.4 %. 7 

O mc~ms bcneficiated concentrate 
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IIG ~!IXIXG A\"D TR-\.'\SPORTATIOX 

Taking into consider.ition that the area is still not explored, the 

quantity and quality of the. later possibly available bamite are not knm.n 

yet. ~ither are the relations between and the relative locations of the 

orebodies Jmm,n, nor the topographical mps required for the designing of 

the mines available. 

The follmiing rough estimte is based on the assumption that after 

carrying out the necessary exploration wrk some 6 mil-ion tons of good 

quality bauxite (Av. AI 2o3 ~ 3S~; Re. Si02 ~ Si) 'hill be available in the 

area. This could support a 100,000 tpy ahmina plant. In the case that 

this assumption comes true, sufficient aiootmts of submarginal (Av. A1z03 
~ 30':.; Re. Sio2 ~ 7~) ore or beneficiable lm' qu.:ilitr (Av. Aiz03~ 23~; 

Re. Si0
2

,.., t I~) ra\\ material ,,uuld be available (7 or 12 million tons, res

pectfrelr) to design the altunina pl:1nt for a capacity of 200, 000 tpy. In 

the first case no bencf iciation ~uuld be required, in the second one a bene 

ficiation plant would have to be set up. 

Acccr<ling to the technological tests carried out on natural samples 

(CPT-1; CPT-2) and on a beneficiatcd product (CPT-3D) the am:>tmts of alumi

na, \\"hich can be produced of one (dry) ton of rm\ material arc the follmdng: 

(for details sec Chapter I\1 

CPT-t (good) qu.,litr: 

CPT-2 (submarginal) qm lity: 

CPT-3D (b"ncficfated lo\\") qu:ility: 

335 Kg. 

286 Kg. 

3.tl Kg. 

On the basis of the nbovc figures the fol lm\ing tnbh• shm.;s the r;1w 

materfal requirements for a tM'nty yc;ir supply of ;in altunin;i pl:mt (dry ba

sis): 



.. -- _.) -

:\\·. :U .. O- Re. SiO, 100,000 rrr :t)1.l, 000 11'\" 
i::u\L1n· - .) -• • (\"ari:mt :\) (fa:·bnt S) (\":iri.mt 0 • .. 

Good (ll'T-1) 35.3 -1. 6 6, l)llO, 000 t 6, llt' Ll, 00(1 t <>, l)l 0, 000 t 

Suhtr! r!!iffil l ccrr-2) 30.4 6.9 - 7,CI00,000 t -
Beneficiatcd (CM"-3D) 35.9 6.7 - - s,9ro,ooo t 

(Lo"" qualitr (CPT-3) 28.0 10.6 - - 12,0C0,000 t) 

Total to be processed - - 6,00Cl,000 t 13,000,000 t 11,900,000 t 

(Total to be mined - - 6,000,000 t 13,0CO,OOO t 18,000,000 t) 

The batLxite demand of the altmina plant and of the possible beneficia

tion plant hUUld be folfilled by operating the mines in tl\U shifts for 250 days 

per year. (Some 50 days of production are c::q>ected to be lost during the rainy 

season.) 

Variant A: For a 100,000 tpy alumina plant processing CPT-1 ore this 

is: 

- 300,000 tpy ore (dry basis), 

- 1200 tpd ore (dry basis), 

- 2000 tpd ore, calculated ldth a yearly a\·erage of 40\ 

adhesive moisture (l\et basis). 

Variant B: For a 200,000 tpy alumina plant processing a 6:7 blend of 

CPT-1 and CPT-2 quality ores this is: 

- 650,000 tpy ore (dry basis), 

- 2600 tpd ore (dry basis), 

- -1333 tpd ore (l\Ct basis). 

\'ariant C: for a 200,000 tpy alumina plant processing a 1:1 hlend of 

CPT-1 and CPT-3J quality ores this is: 

- 900,000 tpy ore (dry basis), 

- 3600 tp<l ore (dry basis), 

- 6000 tpd ore (\\ct basis). 

curing the rn iny season the mas!' of the \\Ct ore mar amotmt to 2.tOrJ tpd 
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(Variant .:\), 5200 tpd (\"ariant B) and 7200 tpd (\'ariant C), rcspcctfrelr, 

calculating 'hith a ma..'Ci.nun adhesfre misture content of SO~ (i,.-ct basis). 

This extra transportation requirement may be compensated by concentrati:-:.g 

the mining operations to the area closest to the altmina plant for the rainy 

season and hr transporting t.ie ore from the largest distances during the 

driest ioonths of the year, linen its misture content ~Id be the lowest. 

?-fining Acth'i ty and Pro~"'Ction 

The mining activity 'hUuld be a very simple open pitting. The area 

'h'OUld be prepared by the rCIOOval of the vegetation and of 0.5 to 1 m top 

soil. This 1\Uuld be follO\\ed by the mining prospection involving a mecha

nical core drilling along a 10 x 10 m grid (using water flushing). The 

fcllm-:ing number of boreholes h'Ould have to be drilled every day: 

Varfant A: 5 to 15 boreholes (calculating 1dth a typical thick

ness of 1 to 3 m for CPT-1 quality), 

Variant B: 5 to 15 boreholes (calculating hith a typical thick

ness of 2 to 6 m CPT-1 plus CPT-2 quality), 

Variant C: 7 to 20 boreholes (calculatin!! ,,ith a typical thick

ness of 2 to 6 m for CPT-1 and CPT-3 qualities). 

The ntunber of drilling machines h.1s been calculated according to the 

Ji..aximum nur.ihcr of boreholes to be dri llecl (s'e ChJpter VIA). 

The ra\\ material is loose, easily exp~oitahlc, it could he mined by 

a sill1!1le 10:1ding m.1chine. The expc~tcd averag<.' stripping ratios arc 1.5 t/t 

for \'ariant A an"l 0.5 t/t for Variant B. In case of Variant C the strippin~~ 

l\'OUld he nc?-1 i~ihlC'. 

Tll(TC' Miu Id ht.' no nel·d to transport the overburden, s irKe it could 

be pushed h:: C\T-%S rrn:h i 111.'s into the va I kys S<'p:i r:i tin~ till' hi 11 s ut i Ii:

ing th·: Ol'i'l)rtunit it.'S offrn'J by thl' r.iorpholn~~y of the arl';t. 

BC':-;idcs thl' C\T-!)SS si;i;lllvr m:11..·hi111..·:~ (C\T·!l'.iO) h;t\"C' also hccn t:i

kcn into l.'.•':i:;i,!1.:r;1t icin for !(1:1din~: (Sl'e C:!i;1pit'r \'{\). 
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Ra.a I!!3t~rial transportation 

The bam:ite t-.-ould be supplied to the all.IIi.ina plant (and to the bene

ficiation plant as "-ell in the case of Variant C) illlnecliately from the min

ing area, where it ,,ould be loaded by front end loaders into 30 t dumper 

trucks. 

The alunina (and beneficiation) plant(s) ""Ollld be located rtear La 

Crimea. Taking into consideration that it is prohibited to transport mining 

products on public roads, a road suitable for heavy dumper trucks should be 

constructed. The road could be designed only after exploring the area, so 

the distances can only be estimated. 

An average of 25 bl distance has been calculated ldth, of ,,·hich 20 

km nuuld fall on a secondary road and 5 km on service roads. 

Calculation of the transportation time: 

1. 

2. 

3. 

4. 

Shift dunge, refueling 

Trip to the pit (average speed 20 km/h 

Positioning for loading 

Loading 

5. Trip to the alunina (and beneficiation) 
plant(s) and back (speed on service 
roads : 1 0 km/h; speed on second.• ry road 
(loaded): 20 km/h; spcl'd on secondary 
road (tmloaded): 30 km/h) 

6. Unloadin~ at the plant(s) 

Suhtotal of items 3 throu~h 6 

15 min. 

15 min. 

2 min. 

15 min. 

160 min. 

3 min. 

lSO min. 

B~· calculatinr. \.;ith ti.-o shifts (8 hours each) an :11.:th"e time of 

13 hours per day h.1s hecn taken into consideration. This Joes not includl' 

the time for refueling \d1ich \\1.mld take place at a petrol station to he set 

up a lc'tllg the m.1 in sccnncb rr transport:1 t ion road. 

,\cl'.o nli ng to t hc:-:...:- ca h:u I at ions 

(7Sll min - 15 min ) : lSO min = 4.25 turn an)lu1J;-; per d:1~· 
(ti,o shifts) 

c:in b~ .::1 k11I:1t1.'li \d th. For ~:1 fer~-' s ~:1 kc 4 turn-a ro1111cls pc.·r d;1~· ha\\' hccn 
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taken into considcr.ltion. This 1''3}" a 30 ~dtr.l(ler truck may haul an average 

of t20 tons of h'et ore per day. The follO\oling nur.iber of dl.lnpcr trucks are 

required for the different variants: 

Variant A: 

Variant B: 
Variant C: 

2000 tpd: 

4333 tpd: 

6000 tpd: 

120 = 
120 = 

120 = 

17 trucks 

36 trucks 

SO trucks 

10\ should be added to these figures as spares (See Oiapter V/A). 
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II. BEXEFICL.\TIQ'\ 

In 1987 . .U.uterv-FKI carried out the basic beneficiation test series, 

the results of i.hlch 1,-ere canpiled in the'Techno-Econanic Study for the Cc.j_ 

mercial E"ctraction of :\lunina fran Bauxi tic Days- Interim Report". 

The test series 1,-ere carried out using both the CPT-2 aiki the CPT-3 

sanples. The conclusion could be dra"n that though Sample CPT-2 could be be 

neficiated, ho"wer, the losses 11:ere so high that presently it should not be 

taken into consideration as a viable alternatfre. Hot\-ever, Sample CPT-3 has 

given encourageing results. The best results h-ere attained after 20 miI1Jtes 

soaking in a pH = 12 solution of 1 g/l sodiun p)'Tophosphate: 

A~ was increased fran 33.19~ to 44.72~, 

RS \\as reduced fran 1 0. -13 ':. to S. 4 7 ':. 

hi th a mass extraction of 62':. in the + 25 pm concentrate. This l\'3)' a carmer 

cial grade raw material could be \\Un. The detailed results can be found in 

Chapter 5. 212 of the above Interim Report. 

All the techno-cconanic figures of the present Report concerning b£ 
neficiation an! the processing of beneficiatcd w.aterial arc ~1sed on the 

1988 beneficiation tests carried out on S:unple CPT-3/SS. 

II/A. BEXEFICIATIOX 1ISTS C\RRIED OJT IX 19SS 

First of al 1 control bcncf iciation tests have been carried out with 

the sar.iplcs rccefrc<l in 19SS and corrrcsponling in their canposition more 

or lc!'s to those of 19S7. Subsequcntlr l:lrrcr amounts of con(cntratC's b\·C' 

been prcxlucccl for the' dir,estion tests. 

In the course of tlw rnntrnl tests it h;1s ht'cn attcnpt1.'d tr. find 

the optil"'tl!'l 1.:or.1.:t'ntr;1tinn of tb: di:'pl'rsinr and pepti:irw rcagl'nts in onk'r 

to reduce' the con~1c11ptil)ll 0r thl'~l.' (hmk:il!' .. Th1.• tl'St:; h:1n· shrn·:n th;1t 

the rrl'doll!:I~· tl~l·d I :~II sodi1c;i hl':'l:;1met:1pl11J:;phatt' concentr:1tion is the n!1-

t.iJmnn 0nc. ll~in~: :1 lnt·'l.'l" 1.'<'Jll."c11tr:1tio11 no ~i~:nirk:111t lil·11cfiL·i:1ti1111 1.·0111.l 
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be attained, "ttere:is at higher concentrations the 31lrunt of the concentrate 

has been reduced to such an extent tr.at the slight improvanent of the product 

<p.tality could not cClilpensate the loss of available alunina. The results of 
these tests are shO\~n in Table II/1. 

51-f.IP 
cone. 
g/l 

0 

1 

2 

4 

Ta b 1 e 11/1 

Variation of the canposition of the +500 pn fraction as a function 

of the scxliun hexanetaphosphate concentration 

Mass recovery Reactive Sio2 Available Recovery of the 
of the + 500 J..lll content AI2o3 content available AI2o3 fraction, \ \ ,, content, t 

45.1 9.4 35.7 48.6 
44.3 5.7 43.1 59.9 
37.5 5.3 43.9 51.9 
33.6 5.0 44.6 46.9 

If canparing the bcnefitiation results of s~ples CPT-3/88 (see Table 

11/2) and CPT-2/SS (see Table II/3) attained at the concentration of 1 g/1 

S!~IP with those of 19S7 (see Techno-Econanic Study for the Camtercfol Extrnc

tion of Alumina fran Baitxitic Clays, Interim Report) sane differences may be 

ocservcd, specially in the c:ise of sample CPT-2/SS. These may be due to two 

reasons. One of these is that the t\\o s~nples are not identical (this is most 

apparent in the case of s:unplcs CJ>T-2/87 and CPT-2/S8). The other reason is 

thdt this simple beneficiation method is very sensitive to the state of the 

sample. A b:isic precondition of a sti..::cessful bcncficintion is that the sample 

should be processed iriincdiately after mjning, in its origiml (nm of mine 

with natural moisture content) state. The more the ore dries, the poorer the 

results, because sane C'h:mgcs occur in its crystnl stmctt.11"0 11t the contact 

with the :iir, which cnn not bC' rcvcrs<:'l.1 hy subsequent rrn•oisturi zation. 

On thC' basis of this year's test results s:unplc C:PT-3/SS c:in he n<lvc~ 

ta).~eou:.:dy bl."'n0fidated, but c:rr-.;/RS only moderately. In the case of the lat 

tl'r the d1c.1:1iral composition improH'S just sl i~htly, only the availa-



Table II/2 

Beneficialion results of sample CPT-3/88 

Agitation time: 20 min; 1 g/l sodium hexa-meta-phosphate + 1 g/l NaOh, giving a 

pH of about 12. 

Sa1rple Mass recovery c 0 m p 0 s i t i 0 n Av.A1
6

0 3 to 
Total Total Si02 as Reactive Availuble R.~i 2 Al2o3 Si02 Fe2o3 Ti02 quartz Si02 Al~o3 ratio 

% % % % % % % i 

Feed CPT-3/88 40.90 12.40 18.90 2.30 1. 86 10.54 31.94 3.03 

Srrall S<lr.ple: 

+ 5CX) ; .. Jl\ 44.34 48.00 6.72 13.80 - 1.03 5.69 43.16 7.59 
N 

250-~ wn 4. 71 36.40 12.00 23.50 - 2.84 9. 16 28.61 3.12 ID 

125-sa:> Wl\ 5.36 31.40 9 .10 33.10 - 3.80 5.30 26.90 5.07 

63-125 µffi 3.28 33.40 9.66 30.80 - 3.70 5.96 28.33 4.75 

25- 63 WU 2.35 34.80 11. 56 27.30 - 4.25 7.31 28.59 3.91 

- 25 ..Jn 39.96 35.80 19.47 20.64 - 2.11 17.36 21.04 1. 21 

100.-

Fran these: 

Concentrate (+63 ~m) 57.69 44.68 7.54 17.35 - 1.59 5.95 39.62 6.66 

Rl!je-::.: (-63 •. m) ~.31 35.75 19.03 21.02 - 2.23 16. 80 21.47 1. 28 

100.-

Fran the large sariple: 

Concentrate (+63 µm} 48.06 45,20 9.20 17.30 2.00 1.67 7.53 38.80 5.15 

Reject (-63 "'1\) 51.94 36.92 15.36 22.03 2.79 2.04 13. 32 25.60 1.92 
ll\).-



Table II/3 

Beneficiation results of san~le CPT-2/88 
Agitation time: 20 min; 1 g/l sodium hexa.meta-phosphate + 1 g/1 NaOH, giving a 

pit of about 12. 

Sample Mass recovery c 0 m p 0 s i t i 0 n Av.Al2o3 to 
'l'otal Total SiO as Reactive Available R,Si.02 /\.1203 Si02 Fe2o

3 Ti02 qunttz Si02 Al2o3 ratl.o 
% % % % % % % % 

Feed O'T-2/88 41.CO 12.86 18.23 2.40 3.39 9.47 32.95 ' ..J. •.J 

Snull s.:uriplc: 

+ ':'~O 1.rn 23.38 44.80 12.20 14. 80 1. 80 3.87 8.3~ 37.72 4.53 
~ 

25Cr5CX) ;.Jn 6.28 40.50 13.CO 18.60 2.20 5.90 7.10 34.47 4.85 
0 

l~j-2:,0 ._.m 6.10 36.70 10.00 26.60 3. 10 5.34 4.66 32.74 7.03 
63-125 -.!"!) 5.21 33.90 9.90 29.20 3.70 6.86 3.04 31.32 10.30 
25- 6~ Jn 5.03 36.60 14.70 23.00 2.70 8.76 5.94 31.55 5.31 

-25 .... m 54.00 40.99 13.57 17.22 2.45 1.83 11. 74 31.01 2.64 
100.-

Frar. these: 

Co.1cer.tratc (+63 >-;m) 40.97 41.55 11.70 'i0.97 2.30 4.78 6,92 35.67 5.15 
l~ject 1-63 um) 59.03 40.62 13.66 17.72 2.47 2.42 11.24 31.07 2.76 

100.-
Fra11 the l~ge sar.ple: 

Concentrate (+63 urn) 45.14 42.00 12.63 18.70 2.50 5.81 6.82 36.20 5.31 
r~j..:~t (-63 •• m) 54.86 40.18 13.05 17.84 2.32 1. 40 11.65 30.28 2.60 ---10J.-
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ble AI.>O- and the reactive Si02 contents show significant improvenents. 
~ ~ ~ 

During the production of the larger concentrate sJI!lrles to be used 

for digestion tests a cut-off size of 63 µm has been selected in order to i!!':_ 

prove tl'e utilization of the raw material. The results of these tests are 

also shmvn in Tabl~s 2 and 3. The benefitiation results of the small and 

large samples are more or less similar in the case of s~11ple CPT-2/88 (the 

results attained with the large sample are even slightly better), hm.;ever, 

in the case of sample CPT-3/88 both the mass recovery and the chanical canp~ 

sition of the concentrate are poorer with the large sample. This can only 

be explained by the modified beneficiation characteristics of the sample 

dried out in the meantime. As a result of this the sample became much more 

sensitive to the modified screening technics applied for the beneficiation 

of the larger sample. 

II/B. DESCRIPTIOX OF 1HE SUGGESTED BE.\'FFlCIATICl\ PROCESS 

The task of the ore beneficiation plant unit would be to increase the 

amount of available acceptable qualit:y ere :in :u-crdance with variant C (see OlaE_ 

ter IV for details) by a relatively s.irnple and inexpensive procedure. A pro

cess including ~ soaking and a ~~shing step could be advantageously applied 

for the soft, lateritic Ostuacan bauxites. The essence of this process is 

the loosening of the clayey matr ... x of the ore by some dispersing agent under 

gentle agitation in a medium dense slurry. (The dispersing agent woold pref.£ 

rably be 1 g/l sodium hexametaphosphate or about 1.4 g/l sodium pyrophosphate 

in a pH= 12 solution provided by the addition of 1 g/l of sodiun hydroxide, 

i.e. caustic soda) anl a subsequent separation of the- fine waste (mostly clay) 

minerals by wet sieving. 11le use of !::·Jrocyclones for classifying is not sui_ 
tabl c for this ma tcrial bec:mse of its loose structure, as the centrifug:1I 

pumps to he :-ipplicd before the hydrocydones would disperse practically all 

of the ore into w:-istc. In ordC'r to avoid the use of plUllps the \d1olc bcncfi

cintion plant shoulJ be situated so that the orc and the slurry should p:iss 

dmmh·:m.ls iran equipment to cquipmcnt hy gravitation. 

l11c dry m:1ss of the h:ni:,iteto be prol°cssccl in thc bcncfki:1tion plant. 

woul.' he r.1llo,n110 tpy, corresponding to a \\·et m:1tcri:1l of 1,oon,eoo trr :is an 

:iver:1~!C :in~I 11p to 100,000 tpr1 during the r;1iny se:isCln, 111i~~ matL'r bl is loo;,e 
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arrl sticky sc\·erely restricting the choice of equipncnt to be used beca.usc:: 

of its difficult harrlling characteristics. 

The beneficiation plant ,,uuld operate in tl·.u shifts ;:orresporrling to 

the mining schedule. !Airing the rainy season (1d1en the mine would sanet:L'i'.es 

operate in only one shift), Tat\ material sufficient for the second shift 

slxmld be stored in a covered area provided for this purpose. 

A beneficiation cap:icity of 150 tph (dry basis) should be provided 

for processing 600,000 tpy rat\ ore (dry basis) in 250 '''Orking days per year 

and n,u shifts (16 hours) per day. This would amoont to 1200 t (dry) ore 

per ~hift, requiring a 600 m2 area (e.g. 20 x 30 m) if the m:iterial would be 

stacked 3 m high. (The loose \\eight of the ore is e~-pected to be about 0. 7 

t/m3 dry basisJ 

The raw ore dumped by the dunper trucks would be pushed by a bulldc~ 

er (1) into the receivin,!! bin (3) (see Figs. II/1 arrl II/2). The latter 

,,'Ould have a volume of about 60 rn3
• Q:casionally the ore could be dumped ~

mediately into the bin. Fbwe\'·er it woold be important to ensure the conti

nuity of the operation, since a rm\· material stored for a longer time ~nd 

drying completely could not be succesfully bencficiated an}more. 

The receiving bin should ~c covered by a 200 x 200 nm screen (2) to 

retain any large boulde~ or plant pieces, etc. 1\\o cylindrical feeders (4) 

working in opposite directi0·1s i\ould feoo the ore fran the bin (3) onto so 

called actfre screens (S). ,J :C'se feeders :ire the only ones c:ipable to move 

the sticky, muddy r.i:.terial. ll1e slightly different rpn of their cylinders 

scn·e for sc lf-c I caning. rpcr at ing only one of the feeders ( -l) the hcnef i

cia ti on plant tm1lJ Mrk i:ith half of its cap:tcity. 

111" actfrc screens (5) consist or longitu1.lin:1J scT<.'en b;irs, every 

second of <':1d1 fixl·d into a di ffcrcnt fr:unc. The tim fr:unes rno\·c in an opp£ 

site ph:i!;1.· .dth :1 n'r:· hi!'h initi;il acccll'r:1tion. ·111is t,:ay the:· effkicntlr 

break up ;111)· mud hrn1ldcr:; :ind 0111)' non-ore 111:1tvri:lls (e.g. h:ird piel'('~' or 

wast~ rol"h,roots :111.I othvr pl:1nt rcnai11:;, metal piL'l"es, ctl.'..) rc::1:dn on thcr.1. 

Tiwsl' ,,,n11ld ht• transport<'d fly cnm'<·:·or !<•J 1'1 :1 1·::1Stl~ heap. 



THE FLOW SHEET OF THE BENEFICIACION PLANT 

~+zOmm 
• Tail. 

/?\ 

••It• ~oc ~ 

Fi;. l/1 



SKETCH OF THE LOCALIZATION OF THE MACHINERY OF THE BENEFICIATION PLANT 

... 

A.Tailing (Big pieces) 



- 35 -

TI1c material passing through the acth-e screens ,,'Ollld get through one 

of the \·ibrating feeding troughs (7) into the sb: dia S m special, sli~htly co 

nical soaking tanks (S) prm·iJcd ,,ith very slm~·-mm·ing varfa.ble rpn agita

tors si':'libr to the ones knm\n a::. . .\nker-agitators in the chemical in!ustry 

and ld th a dia .JOO rrm opening to enable the slurry to be emptied within 10 

minutes. The lat~e!· WOttld be closed and opened by a pnar.iatically operated 

gate vah-e. One ch.."trge of a soaking tank \\'Ollld consist of 12.5 t of ore (dry 

basis) ldth an adhesfre moisture content varying between about .J and 12.5 t 

according to the season and of as much of the soaking liquid liith the above 

canposition (25 to 33.5 m
3

) that the total volume of the slurry be about -11.7 

m
3 

and its average solids concentration about 300 g/l. The liquid Kould fill 

the tank up to a height of about 0.8 m Khereas the height of the dense ore 

slurry ,,'Ollld be about 0.3 m. l\ith a filling time of 10 min, an ~lgitation ti

me of 10 min ar.d a discharge time of 10 min as \\ell, the total operating cy

cle \·:ould be about 30 min and the average retention time of the solids about 

20 min, which KOltld co1Tc::pond to the optimum one found durir~ the laboratory 

tests. The optimlllll agitation time shculd be experimentally determined for 

every raK material type after the start-up of the plant. 

The amount of ,,·atcr required for the 300 g/1 solids concentration of 

the slurry found to be the optirntun one during the laboratory tests \\ould be 

supplied by one of the centrifugal pumps (16) through a distributor pipeline. 

The required amOlmts of tl~c reagents would be fed by dosage pt.nnps (U) from 

the preparation tanks (15) into this pipeline, so .:i ready made soaking liquid 

\\'Oulcl be fed into the soal:ing tanks (S). 

After soakin;.: the slurry would .0.ct fran the tanks (8) onto the heavy 

vibrators (9) cm·ercd by 15 !! screens. These would separate.' anJ wash the 

p1'Js 1 r.im fraction of thc soaked matcri:tl expected to amount to a third of 

the total sol ids (i .c. :ihout 50 tph dry hasis) in order to rcJnce thc load 

of thc cloak sicn's (11). 111e plus 1 nun fr:11.:tion \\ould get i11m.•diatl'ly onto 

tic prcxlt1ct filtl'rs (12) Thl~ slurry containi11~: the minus I 111111 fraction 

\\Otlld !-.: fc.-.J thr•'ll:'.h tltrC'l' br:111d1l':; of thv distributors (to) into thl' so-ra!l_ ., 
cd clo:1!.. Sil'\"(';; (II) to hl' (11"0\"idcd tdth :tll\llll IO 1:1- of 250 ii SL'.fl.'l'llS pl'I" 

unit 011 the hsi;; of tltt• l:thor:itor)· tl'st:; 
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be sieved \·:ould not lo~ an:l so wruld not close the surface of the screens but 

1:ould sir.:rly drop do\,nward beside than. The fine particles would be carried 

through the screens by tJ1e water passing through the same. Particles being 

occ:isionally squee:cd into the openings of the screens \,oold be renm'ed by a 

high-acceleration stagge~ing movement of the same. In order to facilitate this 

rmm·al the screens \,uuld be slightly reclining. The rapidly settling product 

(expected to amount to a sixth cf the 0rigiml solids, i.e. to about 25 tph) 

Wluld be renO\·ed through cell-feeder3 at the bottan of the equipnent. The \,a

ter containing the finest solids particles (about SOC:. of the original solids) 

"'ruld leave at the top throogh overflow pipes. 

The plus 63 ).11'1 to minus 1 mn part of the concentrate \,uuld be fil te_!=. 

ed on the Ofo rotary pan filters (12) together Kith the plus 1 mm fraction, 

'kherefrcm the benefici2.ted product would be discharged by transporting ~c1·..-.:s 

onto the conveyor belt carrying it into the stockpile of the alur.tina plant. 

The fine mud ,,uuld be ptanped by one of the large centdfuga I pt.m:ps 

(13) to the tailing pond (17). As an effect of the dispersing agents added 

to it this mud would poorly settle, so the tailing ponds should be made as 

large as • ....ossible and they should cor.sist of at least o,u stages. Since the 

daily water consumption \,uuld amount to about 7000 m3 (16 x -140 m3 /h incl~-
ing the ,,iashi,"Jter fed to the screens and the siC\rcs),:i 10 ~bysettling time 

'k'Ould require a "free" voltune of 70,000 m3 m;cr and above the vohune of the 

settled mud. The latter (calcul:lting with 0. iS tons of dry material per m3 

volume) would fil 1 about .J00,000 m3 every year. The o\·erflm-: of the second 

pond \-:ould flow into a stunp and could be pmped back to the plant by one of 

the centrifugal ptcnps (16). lltring the start-up of the pl:int only fresh ,,·a

tcr t\ould be avai lablc, this should be taken fran the near!,~· rfrcr and ft:\.i 

into the abon•-mentioned stunp. 1...'lter on only the \,·ater losses Kould h.'1\"C' to 

be co\·ered this way (they arc expect1..•d to :u11011t to :i figure hctKCC'n 1000 :inJ 

2000 rr.-' per day dc1X'ndin~'. on the season). 1h1..• clarifh:ation of the mud slu

rry coulJ h:- impron:xl by acidification (11sin~: or~:anic adds lih• formic, :K.£_ 

tic, citric ac i J, c:-tc.) :ind 1 :iq:<' mo I ('\.'.tr l:ir :111i011:11..'. tin~ flol°l·~ ti :1n t!;, hoh"CH'r, 

their use ,,·01ild fie too t'Xf'Cilsin•. 

111e st'ttlcd r1t1d c0llld l1c :1d\·:111tc.!:ec11sl~· !lsed :is :1 r:1\\· rn:1tc:·i:ll for a 

ceramk i11dt1str~·. c.~:. of firkk or roof tile ll1:1rn1f:1ct11rin•:. ll<MC\"l'r, a1w ,k• 
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tailed im-c:>tigation of this question 1,uuld exceed the frama,urk of the pre

ser:.t study. The necessary tedmology for such industries is available. 



- 38 -

III. TEGl.'\OLOGIC\L TESTIXG OF IBE B..\UXITE A\1J COXCE.\TR-\TE S..\\IPLES 

Table III/1 contains the chemical analyses of the 

bauxite samples received in 1987 and 1938, respectively. 

It also contains the analyses of a 1:1:1 blend ~ade of 

samples CPT-1/87, CPT-2/87 and CPT-3/88 (designated 

CPT-123) and of two beneficiated samples, CPT-2~ and 

CP~-3D. (The former was made of sample CPT-2/88, the 

latter from CPT-3/80, as described in the previous chapter.) 

Though the samples sent in 1988 are of a somewhat 

poorer quality than those of 1987, their composition is 

rather similar. Therefore, the 1988 samples have no·t been 

analysed for their minor constituents. The composition of 

the blend corresponds to the average of its constituents 

within the usual error margins. Remarkab~e are the un

usually high amounts of bivalent iron found in all the 

three analysed samples, further the relatively high amounts 

of Cao and MgO found in them. The organic carbon content 

oi all sa~ples are high, that of CPT-2 especially. During 

benef iciation the organics content of the samples (es

pecially that of CPT-3) was further enriched. On the other 

hand, the P2o 5 , v2o5 and F contents of the blend are ac

ceptably low, so they can not: be so high in any of the 

indiviuual samples, that they could disturb its processing. 

Therefore, the individual samples have not been analysed 

for chcsc cc~poncnts. 

The mincr.:ilogical composition of the sam0 samples 

is si10·.vn in Table III/2. 



Table III/1 

Chemical composition of original and beneficiated Ostuacan samples 

Caupone.1t CP'r-1/87 CPT-2/87 CPT-3/87 CPT-1/88 Cl?T-2/88 CP'I'-3/88 CPT-123 CM'-2D CPT-30 

Al~03 f> 42.48 41.64 42.00 40.50 41.01 41.04 41.60 42.00 45.20 

Siu2 '6 5.06 10.95 12. 13 7 .14 12.86 12.38 9.50 12.63 9.20 

F..: '-0 
3 

(~otal) % 24.57 20.03 1a.48 24.40 18.23 13.89 20. 70 18.70 17.30 
0

.L'il) 2 t 2.87 2.33 2. 13 2.55 2.06 2.03 2.20 2.50 2.00 

L.0.I. % 22.22 23.22 22.42 22.85 22.78 22.22 23.40 22.00 24.40 

s (~otal) i 0.09 0.09 0.07 n.a. n.a. n.a. n.a. n.a. n.a. 

F1...'0 'ii 2.27 1.94 2.05 n.a. n.a. n.a. n.a. n.a. n.a. CA 
ID 

:-i:1p4 A - 0.08 - n.a. n.a. n.a. n.a. n.a. n.a. 

C.::.t.O" 0.52 0.68 2.01 n.a. n.a. n.a. 1.05 1.26 0.96 

:-t.-3() i o.66 0.51 0.49 n.a. n.a. n.a. 0.55 o. 78 o. 77 

c o. 2.l 0.3i n ,C\, n.a. n.a. 0.14 o. 24 0.44 0.23 
ury 

p \,) 
.t. J 

n.a • n.a. n.a. n.a. n.a. n.a. 0.20 n.a. n.a. 

v o. n.a. n.a. n.a. n.a. n.a. n.a. 0.17 n.a. n.a. 
" :> 

r n.a. n.a. n.a. n.a. n.a. n.a. 0.085 n.a. n.a. 



Table III/2 

Mineralogical composition of original anu bcneficiated Ostuacan samples 

ca.1poncnt CPI'-1/d7 CP'r-2/a7 C?l'-3/87 CPT-1/8d C?l'-2/88 CPT-3/88 CPT-123 C?l'-2D CPT-3D 

AliO J ·.~ in 
']illi!.iit.I..! 36.5 31.6 31.4 33. 1 29.7 29.6 32.3 33.0 37.9 
;:.tul i11 i t0 <,I .o 6,6 3.9 5.4 8. 1 9.9 6.5 5.8 6.2 
-i.l<~~i >...Cl~ o.4 1. 4 0.8 0.4 1 • 2 0.6 1.0 1.2 0.6 
•Ju.! t.U i LI..! 1.6 2.0 1. 9 1.6 2.0 1.9 1.8 2.0 0.5 

.J2.5 41.6 42.0 4o.5 41 .o 4T.O 4T.6 42.0 ;rs-;[ 
SiO~ t. in 

,J~rtz 0.4 3.3 1 • 7 o. 7 3.4 1.9 1.9 5.8 1.9 
r:.:.tO.l in.i te ·1. 7 7.7 10.5 6.4 9.5 10. 5 7.6 6.8 7.3 

5. 1 11.0 12.2 7:1 12.9 12.4 ~ l2.6 9.2 
""' F~.::OJ to in 0 

-.;~t.hit.e 9.2 6.7 6.7 9. 1 6.6 6.4 7.4 6.7 5.9 
11..:1:1.:!ti te and 
r.u-jl ,,_:mi. ll..! 7.J 7.0 4.7 7.4 5.2 5.4 6. 1 6.5 6.4 
~~\:Jl • ....:Li LC 8. 1 6.6 7 .o 7.9 6.4 7. 1 7.2 5.5 5.0 

2-i. 6 20.3 18.4 24.4 18.2 W:-9 20:7 T8.7 Tl.J 
'i'i02 t in 

,.1.'1.:!WS0 2.9 2.3 2.2 2.6 2. 1 2.0 2.2 2.5 2.0 
i-u:..il0 tr Lr tr tr tr tr tr tr tr 

2.:) 2.3 2.2 2.6 2.T 2.0 2.2 Ll 2.0 
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Tne oineralogical co~position of the samples sup

ports the conclusions drawn from the chemical ones: the 

sam?les received in 1983 are of a little ?Oorer quality 

(less gibbsi te, more !-.aolini te) , ho·..,ever, the character

istic features of the corresponding sa~ples are the sane 

(e.g. the relatively high quartz and diaspore contents 

of the CPT-2 sa.~ples compared to the other ones, etc.). 

Digestion test series have been carried out with 

six of the above saraples: CPT-1/87, CPT-2/87, CPT-3/33, 

CPT-123, CPT-2D and CPT-30. The paraneters and results 

of these tests are shown in Tables III/3 through III/8. 

The mineralogical co~position of one mud sam~le fron 

each digestion test series is shown in Table III/9. Each 

test series consists of six individual digestion tests 

anrl their aim is to find the lo'1est molar ratio at which 

the extraction yield on alumina is still close to the 

highest one. The results show that a digestion molar 

ratio of 1.4 (mol caustic Na2o per mol Al 2o3 in solution) 

can be selected with a still sufficient safety margin. 

The extraction yields and Na2o to Si02 weight 

ratios expected at this molar ratio wlth the different 

samples are shown in Table III/10. 

A seventh digestion test series has been carried 

out to find the minimum retention time required for a 

proper desilication of the liquor phase of the diges

ticn effluent. The results of this test series are 

cc~iled in Table III/11. They show that the Sio2 con

centration of the liquor phase does not change after 

45 min~t0s. Since the test series has been carried out 

with th~ sampll.' cont.::ii:1ing the lowest amount of reactive 

Sio 2 , and the d~silication reaction is the faster, the 

mere r~active Si02 is present, a retention time of ~5 

mi:1lltt'S will b.~ suf:·iei..:nt for a proncr desilic.::itio:1. 
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Digestion tests 

Sa.~ple: CPT-1/37 

Digestion temperature: 143 °c 
Retention time: 2 h 

Liquor analyses 

Caustic Nap Al203 
Sample g/l g/l 

Digesting liquor 140.9 70.0 

CPI'-1/1 120.7 157. 1 

CPI'-1/2 120. 7 152.3 

CPI'-1/3 120.2 146.2 

CP"i'-1/4 122.5 137.2 

CPI'-1/5 124.3 132.0 

CPT-1/6 126.7 125.8 

M~d analyses 

Table III/3 

M:::>lar San;>le (CJ} per 
ratio 150 on3 digesting 

liquor 

3.31 

1.26 42.6 

1.30 40.0 

1.35 37.7 

1.50 33.4 

1.54 29.7 

1.65 26.4 

Sample L.O.I. A1p3 Si02 Fep3 Ti02 cao :-k3() Nap nA Nap 
% % % % % % % % % Sio2 

CPI'-1/1 7.7 17.5 10.7 49.6 5.4 0.9 1.2 6.0 79.6 0.56 

CPI'-1/2 7.7 16.4 10.7 50.5 5.6 1.0 1.2 6. 1 31.2 0.57 

CPT-1/3 a.3 16.3 11.0 50.0 5. 3 1.0 1. 1 6. 1 81.1 0.55 

CPI'-1/4 6.8 15.0 10.3 52.0 5.6 1. 1 1.4 5.6 83.3 0.54 

CPT-1/5 7.6 15.5 10.4 52. 1 5.3 1.2 1.3 6. 1 82.8 0.59 

CfYI'-1/6 7.8 15.5 10.9 50.8 5.2 1.4 1.3 6.3 82.3 0.58 
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Digestion tests 

Sample: CPT-2/87 

Digestion temperature: 143 °c 

Retention time: 2 h 

Liquor analyses 

Sample 
caustic Na2o hl203 

g/l g/l 

Digesting liquor 140.9 70.0 

CPr-2/1 112. 1 149.2 

CPr-2/2 112.2 145.4 

CPr-2/3 114.8 140.0 

CPr-2/4 116.2 133.7 

CPr-2/5 11a.o 126.8 

CPT-2/6 11a. 1 119.4 

Mud analyses 

Table III/4 

11-blar S~le (CJ) per 
ratio 150 an3 digesting 

liquor 

3.31 

1.23 44.7 

1.27 42.1 

1.34 39.7 

1.42 35.3 

1.53 31.5 

1.63 23. 1 

Sanple L.O.I. "AJ..2o3 Sio2 Fe2o3 Tio2 cao M:JO Na2o ql\. Na2o 

% % % % % % % % % Sio2 

CPr-2/1 9.3 20.6 20.8 34.0 3.7 1.10.87.9 70.4 0.38 

CPr-2/2 8.0 20.6 20.8 34.8 1.5 1.1 0.9 S.2 71. 1 0.39 

C?I'-2/3 9.3 19.9 20.6 35.3 3.7 1.2 o.9 a.o 72.5 0.39 

CP'I'-2/4 9.2 19.5 20.6 35.5 3.9 1.2 0.9 8.1 73.2 0.39 

CIYJ.'-2/5 9.5 19.9 21.1) 35.5 3.9 1.2 0.9 3.4 73.0 0.40 

CP'I'-2/G B.5 19. -1 20.8 34.8 4. 1 1.3 1.0 8.2 72.8 0. 39 
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Digestion tests 

Sample: CPT-3/88 

Digestion temperature: 143 °c 
Retention time: 2 h 

Liquor analyses 

caustic Al203 ~lar 

Sa.':iple Nap ratio 
g/l g/l 

Dig":!Sting liquor 140.9 70.0 3.31 

CPI'-3/1 109.0 142.] 1.26 

CPI'-3/2 115.8 136. 1 1.39 

CP'i.'-3/3 117 .6 129. 1 1.49 

CPI'-3/4 117.9 121.9 1.59 

CPI'-3/5 123.0 120.5 1.68 

CPi'-3/6 127.7 110. 1 1. 9-.J 

Mud analyses 

Sample L.O.I. Al2o3 Sio2 Fe2o3 Ti02 
% % % % % 

CPI'-3/1 a.3 23.3 20.0 29.9 3. 1 

CPT-3/2 a.2 21.3 20.3 30. 1 3. 1 

CPI'-3/3 8. 1 20.9 21. 1 30.5 3. 1 

Cl"'l'-J/4 a.5 20.9 21.5 29.6 3.0 

C?l'-3/5 8.6 20.9 20.9 29.6 3.0 

CITi.·-3/6 a.s 20. 7 21.0 29.6 3. 1 

Table III/5 

Si02 Semple (g) ;:er 
150 ml digesting 

g/l liquor 

n.a. 

o.s1 50.6 

0.54 41.4 

o . .;1 37.2 

0.47 33.4 

0.43 30.0 

0.50 24.0 

cao r-r.·::> :~ap llA Na2o 
% % % % Si02 

3.0 0.8 10.2 64.1 0.51 

3.3 0.8 11.4 67.4 0.56 

3.3 0.9 10.6 68.4 0.50 

3.4 0.9 11.0 67.5 0.51 

3.4 0.9 11.2 67.5 0.54 

3.6 0.9 11.3 67.S 0.54 
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Digestion tests 

Sample: CPT-123 

Digestion temperature: 143 °c 
Retention time: 2 h 

Liquor analyses 

Caustic Al203 M:>lar 
Sar.ple Nap ratio 

g/l g/l 

Digesting liquor 140.9 70.0 3.31 

CP!'-123/1 117. 1 151.6 1.27 

CPI'-123/2 119.8 145.5 1.35 

CPT-123/3 122.2 138.3 1.45 

CPI'-123/4 124.2 131.2 1.55 

CPI'-123/5 125.3 127.4 1.62 

CPT-123/6 130.2 116. 1 1.84 

Mud analyses 

Table III/6 

Si02 Sample (g) per 
150 ml digesting 

g/l liqtnr 

0.59 46.0 

0.56 41.1 

0.56 36.7 

0.57 32.9 

0.56 29.4 

0.41 23.5 

Sample L.O.I. Al2o3 Si02 Fe2o3 Ti02 cao M:JO Nap nA Nap 
% % % % % % % % % Si02 

CP'.1.'-123/1 3.4 20.2 17.8 37.5 3.9 1. 7 o. 9 8.6 72.6 0.48 

CPT-123/2 a.3 19 .4 17.7 37.2 3.9 1.8 1.0 9.2 73.-1 0.52 

CP'l'-123/3 8.3 19.0 18.0 37 .4 3.9 1. 9 1.0 9.0 74. 1 o.so 
CPI'-123/4 7.-) 19.0 1d.O 37.3 3.9 2.0 1.0 9.5 74.0 o. 53 

CPT-12J/;, a.3 18.9 17.9 37.8 3.9 2. 1 1.0 9. 1 74.5 0.51 

C?r-123/6 a.s 19.0 13.7 3·1.5 3.6 2. 5 1.0 9.7 74.2 0.52 
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Table III/7 

Digestion tests 

Sa.rap le: CPT-20 

Digestion temperature: 143 °c 
Retention time: 2 h 

Liquor analyses 

caustic Al203 r-t:>lar SiO Sample (g} per 
Sample Na to ratio 2 150 ml digesting 

g 1 g/l g/l liquor 

Digesting liquor 141.4 73.7 3.16 

CPT-20/1 119.8 149.4 1. 31 0.64 41.4 

CPl'-20/2 121.5 142.5 1.40 0.57 36.6 

CP"f-20/3 119.0 137.3 1.42 0.58 32.4 

CPI'-20/4 123.0 134.7 1.50 0.54 30.5 

C?l'-20/5 124.3 127.2 1.60 0.48 28.7 

CPI'-20/6 125.8 120.8 1.71 0.43 25.0 

Mud analyses 

Sample L.O.I. AJ.2o3 Si02 Fe2o3 Ti02 CaO r-kJ() Y.ap nA Nap 

% % % % % % % % % Si02 

C?T-20/1 6.4 17.8 24.4 33.8 3.9 2.2 1.4 7.8 76.6 0.32 

CPI'-2D/2 7.4 17 .9 24.3 33.0 4.0 2.2 1.4 8.2 75.9 0. 34 

CP"i'-20/3 6.9 17.5 24.4 33.5 4.0 /..3 1.4 8.0 76.7 0. 33 

CPI'-2D/4 8.9 18.9 24.3 29.G 3.9 2. 1 1. 1 9.0 71. 7 0.37 

CPI'-20/5 6.9 17.9 24.0 32.5 4.0 2.4 1. 4 8.3 75.5 o. 35 

CM'-2iJ/6 7.8 10.1 24.0 31.6 3.9 2.S 1 • 4 8.G 74.5 0.36 
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Digestion tests 

Sample: CPT-30 

Digestion temperature: 143 °c 
Retention time: 2 h 

Liquor analyses 

Sample 
Caustic Na2o A1p3 

g/l g/l 

uigestion liquor 140.9 70.0 

CPI'-30/1 123. 1 159.5 

CPI'-3D/2 126.0 152.5 

cPT-30/3 127.9 142.8 

CPI'-3'0/4 129. 1 138.8 

CPI'-30/5 129. 1 134.8 

Mud analyses 

Table III/8 

~lar Sarrl?le ( g) per 
ratio 150 an3 digesting 

liquor 

3.31 

1.27 42.3 

1.36 37.7 

1.47 33.7 

1.53 31.8 

1.65 30. 1 

Sa11ple L.O.I. A1p3 Si02 Fe203 Ti02 Cao MgO Nap 1'1A Nap 
% % % % % % % % % Si02 

CPT-30/1 7.2 19.9 20.2 35.9 3.7 1. 9 1.6 8.7 78.8 0.43 

CPI'-30/2 7.3 19.2 20.3 36.2 3.7 2.0 1. 6 9.0 79.7 0.44 

CIY.I'-·3D/3 7.5 19.2 20.3 35.9 3.7 2.0 1.6 9.2 79.5 0.45 

CP'l'-30/ 4 7.3 18.9 20.5 J':J.7 3.6 2.2 1. 7 9.0 79.7 0.44 

CP'l'-30/5 7.5 18.:; 20.2 36.5 3.7 2.3 1. G 8.9 80.6 o. -14 
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Table III/9 

Mineralogical composition of selected oud samples 

CPT-1/4 CPT-2/4 CPI'-3/3 CPT-123/3 CPI'-20/3 CPI'-30/3 

A1p3 % in: 
sooalite 9.3 12.6 15.3 13.2 11.7 13.9 
goethite 3.7 3.5 3.0 3.2 ~.5 4.0 
di as pore 1.0 2.5 0.9 1.3 1.8 0. 7 
hematite and 
maghemite 1.0 0.9 0.6 0.9 o.s 0.6 
calcium aluminium 
silicates tr tr 1 • 1 0.4 tr 

15.0 19.5 20.9 19.0 17.5 19.~ 
Sio2 % in: 

sOOalite 9.5 14.8 18. 1 14.4 14.0 16.3 
quartz 0.8 5.8 3.0 3.6 10.4 4.0 

10.3 20.6 21. 1 18.0 24.4 20.3 
Fep3 % in: 

goothite 19.4 11.7 10.2 13. 3 11. 3 12.0 
magnetite 17. 1 11.6 11.4 13.0 11.5 14.0 
he.":latite and 
maghem.ite 15.5 12.2 8.9 11.4 10.2 9.9 

52.0 35.5 30.5 37.4 33.5 35.9 
'I'iO % in: 

dTiO 1.0 1.0 1. 1 0.9 1.4 1 • 1 
scx.1i~ titanates 4.6 2.9 2.0 3.0 2.6 2.6 

5.6 3.9 3. 1 3.9 4.0 3.7 
CaO % in: 

calcite 0.4 o. 7 0.7 0.6 1. 3 1.2 
CaTi03 o. 7 0.5 0.3 o.6 1.0 0.8 
calcium aluminium 
silicates tr tr 1.8 o. 7 tr tr 

1.1 1.2 3.3 1.9 2.3 2.0 
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Table 111/10 

2xtraction yields on Al 2o1 and Na2o to Si02 weight ratios 

in the digestion resid~e expected at the processing of 

the various Ostuacan samples 

Sample Extraction yield Na2o to Sio2 -weight ratio 
on Al2o3, % in digestion residue 

CPT-1/87 83 o. 565 

CPT-2/37 73 0. 39 

CPT-3/3a 68 0.53 

CPT-123 74 0. 51 

CPT-2D 76.5 0.33 

CPI'-3D 79.5 0.45 
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Table III/11 

Digestion/desilication tests 

Sample: CPT-1/87 

Digestion temperature: 143 °c 
Retention time: 15; 30; 45; 60; 90; 120 min 

Liquor analyses 

caustic Al203 t-Dlar Si02 Retf' .. m:i0n tine 
Sar:ple Na20 ratio min 

g/l g/l g/l 

Digesting liquor 144.0 74.1 3.19 

CPI'-lI/1 122.3 132.9 1.51 0.67 15 

CPI'-lI/2 124.4 135.0 1.52 0.54 30 

Cf'l'-lI/3 125.0 135.6 1.52 0.50 45 

CPI'-lI/4 123.9 133.2 1.53 0.50 60 

CPI'-lI/5 122.5 139.6 1.44 0.50 90 

CI!l'-1I/6 124.9 135.5 1.52 0.51 120 
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Settling tests have been carried out with the 

digestion residues of two of the above sa.~ples, CPT-1/87 

and CPT-2/37. The results are shown in Table III/12. 

They show that the settling characteristics of the muds 

are rather similar to those of Hungarian ones. 
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Table III/12 

Red mud settling tests 

CPT-1/87 CPT-2/87 
TL-re wit."'lout with a floccu- without with a floccu-

flocculant lant of 2 g flocculant lant of 2 g 
flour per kg flour per kg 
red mu:l red mOO 

(min) an en en en 

0 29.7 29.4 29.6 29.8 

5 29.3 25.0 29.3 24.4 

10 2a.a 18.6 29.0 17.4 

15 28.4 14.2 28.7 15.6 

20 27.9 13. 7 28.3 14.8 

25 27.5 13.0 28.0 14.1 

30 27.0 12.5 27.7 13.7 

35 26.6 12. 1 27.4 13.3 

40 26.2 11.8 27.0 13.0 

45 25.6 11.4 26.6 12. 7 

50 25.3 11.2 26.4 12.5 

55 24.8 11.0 26.0 12.3 

60 24.-1 10.9 25.7 12.1 

1~ 19.5 9.9 22.0 11 .o 

Initial 
solids 90.6 93.8 105.5 105.5 
conccntra-
tion, g/l 
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IV. MAIN PAi?AMETERS OF AN ALUMINA PL.~"T PROCESS I~G uArX!'!'ES 

CHARECTERISED BY THE I~VESTIGATED SNIPLES 

Since the ore is very soft, it would require no grinding, 

only slurrying in the digestion liquor. Hov-:ever to produce a 

uniform slurry with a maximum particle size of 0.5 rr.~ lcv

capacity ball mills should be installed. 

The digestion would be carried out in a conventional low

pressure digestion line at a teI:lperature of 140 to 145°C with a 

retention time of about 45 minutes. The liquor and the slurry 

would be preheated partly by the flash stea~ of the digested 

slurry, partly by boiler steam with a pressure of about 16 bars. 

The flashed slurry ·would be diluted by the overflow of the 

first stage of the countercurrent mud washing systen and decanted 

in settlers. The uncerflow of the latter t.:ould be t·:ashed in three 

countercurrent decanting stages and the underflow of the last of 

these would be filtered on rotary d~u~ filters and ~ashed with 

hot water on their surface. Subsequently it would be dis~osed to 

a so-called dry stacking area, where its harnful effect to the 

environment would be ~inimal. 

The overflow of the settlers containing about 110 g/l caus

tic Na 2o and 120.6 g/l Al 2o3 would be subjected to control filtr~ 

~ion and cooling and fed to a continuous precipitation system 

consisting of about 15 precipitator tanks. Here it would be 

seeded in two stages and further cooled after the first stage. 

The precipitated slurry would be fed into a three-stage clas

sification system {primary, secondary and tray thickeners), and 

the underflow of each stage would be subjected to filtration and 

washing. The coarsest hydrate origi:"?.ating from the :irst stage 

would be calcined to product alu~ina. 

The hycirate of the other two stages would be use for 
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seeding (that of the third stage at the beginning of the 

precipitation line, that of the second stage in the third 

or fourth precipitator). The seed has to be washed in 

order to remove its sodiu.:~ oxalate content whic~ would 

probably be unusually hig:: because of the high organics 

content of the ra~ material. 

The overflow of the so-called tray thickeners would 

be fed into evaporators to r~~ove as much water from it as 

required by the water balance of the alt.L~ina plant. The 

resulting strong liquor would be used for digesting the 

ore after making up the caustic soda losses of the process 

by a 50 i solution of NaOH. 

Tne process flows and the size of the equi~ment would 

be ~ore or less indepenaent of the ore ~uality from the 

control filtration through the precipitation and hydrate 

classification to the calcination. The rest of the process 

flows and equipnent would stro~gly depend on the quality 

of the ore. T-No main variants have been elaborated :or 

tne ca::iacity of the pla=it, one for 100,000 ntpy and the 

other for 200,000 ;:1tp::· alumina. 

The ::aain process f lo·,;s have been calculated in the 

follo·..:i:.'J ·.~·.:iy: 

Mul~iplyi=ig the Al 2o3 percenta<Jes of the six tested 

samples (C?T-1/37; CPT-2/87; CPT-3/88; CPT-123; CPT-20 a~d 

C?T-3D) sho·.·rn in Tabl0 III/2 with the ex~ectcd e:~tr.:ictio~ 

yi0lds ialii.c.:it0d in 'i'.:ibl0 III/10 the amount of ,\1 2o3 to 

b~ dissol~c~ frc= 1 t of dry ore have been obtained. 

Thes~ arc 3~2.6; 30~.0; 279.1; 307.3; 321.3 and 3~9.3 k~/t 

in th~ .:i:....:';~ crJ ... ~:: of t:h· samr1lcs. Rcducin-; these fiqu::-c;, 

for varic-..:..; :~i.·o.:~·-;.sin•_: losses (a ~.:in. of ·Nhich arc :r .. ')r•" or 

l~ss ('.0:1:~:.1::~, t::-~ ot!k1~ ;i.:lrt th,~ hi1!11.~r, t::'.! lc·.-:,~r the 
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the production of 335.0; 285.8; 259.6; 289.3; 302.0 and 

341.3 ~g al~~ina can be expected fron every metric ton of 

dry ore. Dividing 1000 kg/t with these figures 2.99; 

3.50; 3.as; 3.46; 3.31 and 2.93 tons of dry ore would be 

required for ~he production of 1 t alumina. 

Hy multiplying the expected dry ore consumptions 

with the so-called mud factors (these can be calculated 

by dividing the Fe2o3 content of the ores by the Fe2o3 
content of the diges~ion residues and their value is 0.473; 

0.364; 0.623; 0.553; 0.558 and 0.432), the ex~ected amount 

of the digestion residue (or so-called blow-off mud) can 

be calculated: 1.42; 1.98; 2.40; 1.91; 1.85 and 1.41 t of 

tlry mud per t of aluoina. Adding to these figures 50 % 

ol the expected Al2o3 losses (fo= so-called autoprecipita

tion in tne sett~ers and mud washers) multiplied by 1.53 

{for the 2Al(OH) 3/Al 2o3 stoichiometric ratio) the amount 

of dry red mud to be disposed of would be 1.46; 2.03; 2.46; 

1.96; 1.90 and 1.45 t/t. 

By multiplying the Si02 content of the ore samples 

by tne Na
2
o to Si02 ratios given in Table III/10 and by 

1.32 (conversion factor from Na2o to 97.5 % purity NaOH} 

the c:i.emical :-;aoH losses can be calculated for 1 t of dry 

ore: 37.7; 56.4; 8~.6; 64.0; 55.0 and 54.7 kg/t. Multiply

ing these fig~res by the specific dry ore consumptions, 

adding 1 % of the dry mud weight for the N.:iOH content of 

the filt~rcJ :nuJ and another 10 kg NaOil for various non

mud-rel.ltcJ losses (alumi.na's '.'Sa
2
o content; ph:·sical losses) 

the expect. ~d specific ;.i.:iOll consu:nrlion can be obt.:l incc.1 for 

1 t of alu~ina: 137.3; 227.7; 368.0; 251.0; 211.0 anJ 

1 0 .: • 3 k <j / t • 

of t:1L· p!:: .. h .. "•.!S:->. 'l'ilL~ .:i::1ount of "N'.:ll1.'r cnterincj tiw ZJrocc!;;, 

is ::i.J.~;...: .ip o:. .:i\-.~ :n.:ii:1 :;ourc . ..'s: ra•.v r.1~1tcri..1l (L.O.I. !1lus 
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adhesive noisture); hydrate wash water; red mud wash 

water; water content o: the make-u~ caustic; unauthorized 

dilutions to the process liquor (also called false water). 

The same amount of water has to be removed in order to 

keep the balance. Water leaves the process with the prod

uct hydrate and red mud (both as L.O.I. and adhesive 

moisture), at the flashing of the digested slurrv and in 

the evaporation plant unit. 

Based on the geologist's estinate (average moisture 

of the ore 25 % during t.~e four driest months of the year; 

50 % during the most humid months of the year; 40 % during 

the four inter.:iediate months) an average adhesive moisture 

content of 40 % (wet basis) has been taken into considera

tion for the raw material in the variants with unbenefi

ciated feed. The adhesive moisture content of the bene:i

ciated materials would probably be higher, about 50 % as 

an average. 

A 50 % NaOH solution contains 1.225 kg H2o for every 

kg NaOrt (including the water content of the Naoa itself). 

2 tons of water have been taken into consideration for the 

washing of every ton of red mud (dry basis), 0.9 ton for 

hycir~te washing and a total of 1 ton of unauthorized dilu

tions per ton of alumina. 

The L.O.I. of the red mud is the sum of the L.O.I. 

content of the bloN-of: mud and of 34.6 % of the autoprcci

pitation. An average of 45 % adhesive moisture has been 

taken into consideration for the red mud and one of 12 ~ 

for the product hydrate. 

Table IV/ 1 silo·.vs the · .. 1atcr balanc. of the V<lriant;:;. 
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Table IV/1 

~\ater balance of the variants in kg/t alur:1ina 

Material Ore quality corresponding to sample 
flo.-1 CPT-1/87 c:?r-2/87 CPT-3/88 CPT-123 CPT-2D CPT-30 

In: Ore: L.O.:r. 664 813 856 810 72i3 715 

ad:'l.m. 1993 2333 2576 2'JJJ7 3310 2930 

Make-up caustic 168 279 451 ?1:)1 258 226 

Red mud ·,.ash 
water 2920 4060 4920 3920 3800 2900 

Hydra~ ;,,,a-TI '.·.ater 900 900 900 900 900 900 

Unaut..~orized di-
lutions lOC'O lCXX> 10X> 10X> 1CX:O 10Xl 

Total 76.;5 9385 10694 92-14 9996 8671 

Out: Red mud: L.O.I. 111 199 217 175 145 120 

adh.m. 1195 1661 2013 1604 1555 1186 

Hydrate: L.O.I. 529 529 529 529 529 529 

adi1 .!:\. 203 208 208 208 208 208 

'I'o be evap:>rat.ed 5602 6788 7727 6728 7559 6628 

Total 76-Ei 9385 10694 92..;4 9996 8671 

The penultim.:lte line of the table shows the total 

a~ount of water to be ev.:lporated. A part of them would be 

evaporateJ in the three flash stascs of th0 di0cstion line, 

tht.! rest has to be 0v.:ipor.:ltcd in evapor.::itors S('t up S!)e

cially for this purpose. Our calcL~la ti ons haw! shcr.m that 

the first part (which ·,;ouJ.d .:u:1ount to about 6 -:, of the total 

water c•1uiv.::ilcnt of the digc~tor feed) wou.ld bi..: 93(); 9:i7; 

:J-10; 960; 96S .:rn<l '182 k~J/t, when'~1~: the other p.1rt -l!i16; 

5 d 3 1 ; 6 7 d ·;; s 7 u a; Gs '...I -l a ncl s G -1 G kq / L. 
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The amount of heat required for the production of 

one metric ton of alumina is shown in Table IV/2. 

Table IV/2 

Amount of heat required for manufacturing one metric 

ton of alumina 

CPT-1/37 Cf'f-2/87 CPT-3/88 Cf'f-123 CPT-2D CF'I'-3D 

Digestion, Mcal/t 

Evaporation, Hcal/t 

Minor constners in the 
Y.-et section, Mcal/t 

7:J:J 

692 

123 

Total Net section, Mcal/t 1565 

Prima1:y heat for w-et 
Lcction, .Mcal/t 

calcining, ~!cal/ t 

1739 

800 

736 

81:; 

152 

1763 

1559 

727 

1018 

173 

1918 

2131 

8CX) 

738 

865 

148 

1751 

1946 

aoo 

740 

98::> 

145 

1874 

2082 

800 

748 

847 

123 

1718 

1902 

800 

·rotal pr:!.r.lal.y heat,Mcal/t. 2539 2i59 2931 2746 2882 2709 

The primary heat cons~~~tions have been calculated 

with the assu~pticn of a boiler pl3nt with a thermal ef

ficiency o~ 90 ~. 

,\11 the ci,aractcristic cc:;s:.i..r:i:;tion figures calculated 

on the basis o: tests carrind out with samnlc CPT-123 arc 

in a very •JOOc.i .. irJr.:c~··nt ·,;it:1 t:1c a!"ithmctical averages of 

t.hc r.:~spcct.ivc ti]urcs o: t::c ir.~!i'.·idLlal variants (CPT-1/87; 

C?T-2/d7 .1::u C'T-3/a6J. 'I'!-'.is E!!-:.>v ... ~.3 th,1t the specific con-

s·..::-.:rL:on :i-;urt'!> for c'...:1<•r c0::.:,i.:1.:ltions of the possible 

rd·,.; :-.:ateri.:llsc.:i:; al.;.::.·:>- calc;.;.L1LL·<! in a sif.lil.:ir way. 

Sir.~c the t"Sti:-·.:i~ ct! a~.:oJr.t of ore reserves permits 

0:1l~· ~1 10l1,QQ,~ tr~· pl.:i:1r to be f..._.(: l;:; CPT-1/87 ore qu.:ilit:;, 

a:1d t·..:o lc::;ical cor·bin...itio:1.,; of:'0r t'.icr.1:.;clvcs for a 200,000 

tpr !'L.1:1:.. (Ci''.i.'-1/87 ?lu;> citi .. ·?· CP'l'-2/87 or CPT-30), the 

c:1.1r-1ct.~!.·i::tic i' 1!'"1::'•":,.:r.; o!: t:1<';;·· t:n--t.:0 v.:iriantz (c.:il lcd 
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Table ff /3 

H-\TE.itL\L COXSLNPf IO~ FIG'dRES OF V . .\RIA\TS A, B .-\.\1> C 

A B c 

Alumina production, tpy 100,000 200,000 200,000 

Ore consur.1ption (dry basis) tpy CPT-1/87 299,000 299,000 299,000 

CPf-2/87 350,000 

CPT-3D 293,000 

TOTAL 299,000 649,000 592,000 

Ava ilablc allr.:iina, Kglt dry ore 352.6 326.4 356.0 

Processing losses, ~ of available :\1203 5 5.5 5 

Alumina produced, I\g/t dry ore 335.0 308.2 338.2 

Ore consu.sption (dry bas is), t/t 2.99 3. 245 2.96 

~k.ld factor, t/t dry ore 0.473 0.522 0.477 

Digestion residue, tit 3Jurnina (dry basis) 1. 42 1. 70 1. 41 

Last i\·asher/filtcred muJ, tit alumina 

(dry basis) 1. 46 1. 75 1.45 

Chemical >;:iOir losses, K~!/t dry ore 37.7 47.S 46. 1 

Total ~aOll consu1!!ption, Kg/t alu:::ina 

(faprcssc,I as 9 7. S ·:. purity ~aOl I, hut 

actual f\· in the ron;i of a :;o~ solution) 137.3 1 S2. ~J 1(J1 . () 

Burn~ I i 1:~1.', !\::/ t :ii lllil i rn 10 10 10 

n. oci 0.07 n. nc. 

7 7 
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Tabk I\"/-l 

K-\TER B.-\L\.\CE Of V . .\RI.-\.\TS A, tl A.\TI C I~ I\G/T .-\LU:-II~-\ 

A B c 

In: Ore: L.O. I. 66-l 739 690 

.-\dh. m. 1993 216:' 2462 

:•lake-up caustic 168 22.i 197 

Red r:1uJ i-:a~h \\3tcr 2920 3500 2900 

Hydr:.itc Kash \.;atcr 900 900 900 

Unautjori:cd dilutions 1000 1000 1000 

Tot:il 76-lS 85.30 8149 

Out: RcJ mud: L.O. I. 111 158 11 s 

Adh. m~ 1195 1-l.'.'2 1191 

I ~-~I r~1 tc-: L.0. I. 529 529 529 

:\dh. m. 208 20s 20.S 

To h(' cr:1 p11 r:1 t cd : By fl;1:;liin.~ 9811 9~ll C)S -1 

Tn l'\·:qH 1r:1 tor;-; .J(il (l 52:1.) s 1.:2 

Ti.;: ·I( :' (J l;; 8S.1:1 SI !'.J 
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Table I\" /5 

A\KX.J>.T OF HE.-\T REQUERSJ FOR ~l'\.\UF.-\Gml:~G o:~E :.ITJRl~ 

TOX OF . .\LlNI:\.-\ IN ~I CU. 

A B 

Digestion 750 7-lS 7-19 

Evaporation 692 785 76S 

~linor , .. ,,nsu.11crs in the \·:e~ section 123 13S 

Tot;il \.;ct section 1565 1(>66 16-W 

Primar:• heat for \.;et section 1739 1851 1822 

Calcinig 800 800 soo 

Total prim.:iry heat 2539 2651 2622 



CONCEPTUAL TECHNOLOGICAL PROCESS FLOW SHEET 
flG. IV/I 
INICT I 

BAUXITE RECEIVING ANO STORAGE WET GRINDING, SLURRY STORAGE 

~!....lli!J!!..~~~~'JL.__ I 

CLARIFIC:ATION, REO·MUD WASHING AND FILTRATION 

.r.-. .,...----.., 

c.., .••• ,, ••. "" •••• 

CAUST FILTRATE FROM 
OXALATE REMOVAL 

fLOCCULANT 
FACILITIES 

\/AP. 

--·- --1-r----it 

STEAM BOILER! I _· 
PLANT I INr STIAM t! 

IVAPORATIOlit AND 
'---.---...i•OTHER CONSUME S 

It llar STEAM 

~---

t 
To 6 bor STE •. A="'---

CfiiiORK 

PURE CONDENSATE 
FROM EVAPORATION c 

t-



CONCEPTUAL TECHNOLOGICAL PRO~ESS FLOW-SHEET 

rtG,IY/1 
Sh111 2 

PRECIPITATION HYDRATE CLASSIFICATION, HYDRATE FILTRATION, OXALATE REMOVAL 

COOl[D 

&1..uYlJritAT[ 
\,1;...c .. 

_"'!L ~ 1"!..!!!'.'!~ "----j --

-------

MOT S~["! -~·~uo~~!_ ___________________ _, 

~'LJJ, l j :~la~~. =<•-

__!~! _UllK L IQUO~_J 
TO DoUSTIC)ll 

_!_llOlll ~·-~L..!.OW!'! 

__!.~--t_~l_~ _ _!_9~U o[j 
.. .,., COOIN•nan TO O•tUT•Oll ----------------------- ~--

ALK C°"!~~&!_(_!O~~?_!!~ '°L TltA Tl~ll'-'-------------

ALUMINA STORAGE 

ALUllllllA 

MOT WATlll TO COOl.1111 
TOwU 

c... .. " .. , .. , .... 

CALCINiTION 

L.J 

CALCINING 

KILN 
'UIL. 

COOi.iHi •Tr" 
"'O" COOl.1111 TVWlll 

.,ll'IT L IOUO" TO 
ALUMA n-L i-ouoli __ ;;;C_OOI.--,-... -· 

COLO WATU 

Llllll 

~-- -- -

9'11Cll 

c· 
v 
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[i~J I P:·IE..\ T 
DAILY l'ROU. 

Xtunbcrs 

Front end loader 

Lo:1der and tractor 

Dumper truck 

Ro:-idgradc:-

>!cch;inical 
drilling 
r.nchinc 

\r.~L\.\T A 
.:ooo t 

Till OP 

3 ., ... 

., 

19 17 

2 

3 2 

SP 

7 

\".-\RL\.\T B 
-1333 t 

TOT OP SP 

3 2 

2 1 

40 36 -t 

2 

3 ., 

\":\RL\\T C 
6000 t 

Tar OP SP 

.1 :, t "T 

2 

SS 50 5 

2 1 

t 3 "T 

TLGL\ICU_ D:\TA 
.-\::J/OR '.-i.\Oil>."E 

n·:)E 

C.\T 950 C=l50 
t/h 

C\T 9S~ C=350 
7 or 1400 m-/h 

cu 769 C=30 t 

C\T 120 G 

C=30 r.1 depth, 
ccn~ing \d th 
K:iter flu.:>hing 



SERI:\L 
.\1NBER 

2 

3 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Bulldo:t::-

Screen 

Rccefring bin 

Cylindrical feeder 

:\ctive screen 

Belt conveyor 

\"ibrating feeding 
trough 

Soaking tank 

Heavy vibrator 

Slurry distributer 

Cloak sieve 

Rotary pan filter 

Centrifugal pump 

Dosage pump 

Preparation tank 

Centrifugal pump 

Tailing pond 

- t16 -

.\lJ\IBER 

rar or sr 

1 

., 
1 

2 

6 

2 

2 

6 

2 

2 

4 

4 

1 

2 

2 

4 

2 

6 

2 

2 

6 

2 

1 

2 

2 

2 1 

2 * 2 

2 

2 

* One new ponJ r.as to be a<ldcd C\'cry year 

C...\T PSL 

Slot 200 rnm Si:e. 6x5 m 

V = oll m.) 

T\.:o rolls, ~ .6 m, L= 1 m 

Slot 20 nm, Si:e 1.5 x 4 m 

l\idth 1 m 

Dia. -WO I!ID 

Dia. S m, agitator: . .\nker type 
RP:I 30/r.iin 

15 ~. Si:e 1.5 x ~ m 

Three outputs 
1 

Sic\-e area 10 m'-, 250 # 

1 
Filter area 20 m-

Q = 10 000 m3 
/h 

Q = 5 - 100 l/min 

\' = 2 m3 

Q = 10 000 rn
3 
/h 

V = 600 000 m3 
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\"IC . .\I.tr-II~\ PL.\.\T 

\\'hen si:ing the r...:iin cquipcent an a\·er.ige operatin::; factor cf 91 ': 

1'"35 t:i.kcr.. ir.:: .:0nsi..!eration. This me.:ms th.:tt en·i:· equipment has to oper.:;~e 

SOOO hours per year tdth the calculated lo.'.!d (or a little more \dth a sli;h!:-

ly rcdu.:ed one}. 

R.•K ::ntcrial hanJling would require 3 capacity of 62; 135 and 135 t/!i. 

for \"ari.:mt A, B and C. Ho~.;e\·er, during the r.:iin~· season the required capaci-

ties \.;ould be 75; 162.5 :md US t/h because of the higher moisture conte:lt of 

the ore. (The seasonal ch:m;e of the moisture content of the beneficiated ore 

"-ould prob.'.!.bly be insignif ic=mt). 

Dif:cstion \.;oul<l :equire a cap~.:it:· to handle 200 m
3 
/h bauxite slurn· 

for Variant :\ and -lOO m
3 
/h for \"ari:t!lts B anJ C. (The differences het\.;een 

the fatter \·ariants are just i..-ithin error r.:::rgins). Grinding and slurry han .. l-

ling i..-oulci h.:l\"e a sluri:· flm.- amorn1ting to one third of these figures. The -15 

min retention tine at the digestion could be prodded by three dige:;tors of 

3 
SO and 100 r.1 volume, respcctfrely, plus 1 spare in each case. The digested 

slurry should be flashed in three stages, 1..-ith about .t and S tons of flash 

. steam per stage, respecthdy. R~cupcration prcheaters \.;oul<l have heating 
7 

surface are:ts of about 200 and .too m- per stage, respcctin-ly. The required 

surface area of the he.'.ltcrs hcatC'd hy fresh steam \.;011lJ .'.llso be about 200 
7 

and 400 m-. 
1 1 

Cakulating \dth a 20 kg/m-h mud loaJ for SC'ttkrs and .rn kg/m-h 
7 

for \.;:lshcrs, 5 fXS of cquirmcnt \..-ith are~1s of ·lhO; 11011 and 910 m- (i.e. 
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be inst4lkJ ~fore- rhc settlers an..! :i s::-..:1lkr one (for, s:iy, l; 2.5 anJ 

., 
C3kulatbg ~dth a 100 kg/w-h filtration lo.:tJ (dry basis) the pl~mt 

., 
•-ould require i:-...id filters i.:ith 1S2.5; -l.36.5 anJ 363.5 m- total filtration 

., 
areas. It i~·ould be ;:id\·is:tble to inst;Jll 50 n.:.. filters (-J oper::iting + 1 spare) 

., 
for 100,000 tpy anJ 100 m~ filters (5 operating + 1 spare and 4 operating 

+ 1 spare) for 200, 000 tpy. 

The pregn311t liquor flo" •uuld be about 225 and 450 m3/h, respec

' th-dy. Therefore, control filters "ith 225 and 450 m- total filtration 
., 

areas should be installed. For pregnant liquor cooling SOO and 1600 mW total 

plate heat exchanger surface J.reas \~u1ld be required. 15 Prccipitators \dth 

1000 and 2000 m3 \·olumes each ~ould be required and one and t\.;o sets of pri-

rrory, secondary and tray thickeners for hydrate classification, rcspecth·ely. 

(Dia. 6 m for primaries, 12 m for secondaries anJ 30 m for trays). One sp~!rc 

set should be prodded in both cases. 
? 

.-\ 15 m- hori:ontal pan filter should be provided for proJuct hydrate 
7 

filtr::ition for 100,000 tpy and .J 30 m- one for 200,000 tpy C:lpacity. Drnm 

? 
fi ltcrs \d th :l total surface area of 100 and 200 m- \\oulJ bt.~ required for 

filtering and washing the co~.rse seed hydrate and ones \.;ith .'.1 surface area of 
., 

SO :md 100 m- for the fine one. (At least 2 pc~ in c:ich casl', i.e. 2x25 + 
., 

2x5i1 and 2x50 + 4 x 50 m-, rC'sp.). A 325 and a 650 t/d c:ip:i...-ity stationary 

kiln \.;oulcl h<' required for l..'.:1ki:~:1tion,respecti\·cly. 

SS, 131 and 1~~1 t/h c1p:11.:ity C'\·:iporator sets \\Ouhl h~ rcquircJ for 

;n-cr:1:-:,c ron,litions. llow.'n·r, to copl' \.;ith the hi~:hcr moistllrc content of 



AREA 

EQU 11'!-tENT 

Bl\L'XITl: HECEIVI!\IG l\ND STOHAGI:: 

1 • l1.r..!<.:Civin<1 hop!;er with <ipron belt 

2. Helt conveyor to stockpile 

3. l!(J!J!~C:r \·:it!: .:ipron belt 

4. Belt ~onvcyor to grindinq 

5. Fro:: t e:n~i lo::i<!cr 

\·,'!~T GR:!.:~01:::; .l\:m SLURRY STOAAGE 

1 • R0versi~le belt conveyor 

2. :·:.:·i::hi1:'; bolt 

3. !::ill !:.ill (incl. el. motor, qearbox, 
l\t:):·ic:.ltion system, conical screen) 

4. ~ill sl~rry tank 

hLUMINA PLl\NT EQUIPMENT LIST 

NUMBER 
'l'OTOt-;-£P 

1 1 0 

1 , 0 

1 1 0 

1 1 0 

1 1 0 

1 1 0 

2 1 1 

2 1 1 

2 1 1 

100 ooo •rpv 

'l'l::CIJN lCAL DATA 

C.:ip: 315 t/h 

C.=ip1 315 t/h 

C.:i.p: 85 t/h 

Cap: 85 t/h 

Cup: 1,5 m 3 

Cap: 85 t/h 

Cap: 85 t/h 

2 m d1a-2 m length 

3.15 m dla-~.15 m height 
V=25 m3 , flat bottom, 
mcch. agitation 

200 000 TPY 

NUMlll·:R ---'1'0'1' OP .PP 
'l'l·:CllN JCi\L DA'l'A 

2 2 0 Cllp1 350 t/h 

1 1 0 Cap: 700 t/h 

2 2 () C:Cip I 85 t/h 

1 1 0 Cl.lp: 170 t/h 

2 2 0 Cap; 1 r: 3 , .l m 

(1\ 
\&) 

1 1 0 Cap: 170 t/h 

2 1 1 Cap: 170 t/h 

2 1 1 3 m dia-2 m length 

2 1 1 4 m dla-4 m height 
V•SO rnJ, flat bottom, 
mech, agitation 



All!~/\ 

EQU I l '!-1ENT 

5. ~1i 11 sl ur-ry pump 

~. 3lurry stor~1c tank 

•. S!urry he~ting c0nderser 

B. !!·.-·1tc l slurry tan~~ 

9. Slu?TY p1i~1· 

1). Sump L1nk 

11. Su:np pump 

1 2. EOT er ane 

ALUMINA PLANT E~UIPMENT LIST 

NUMUER 
TO'!' OP SP 

2 

2 2 0 

2 

2 

4 2 2 

100 000 'l'l'Y 

TECllNICl\L DJ\TA 

Q= 70 m3/h 

6,3 m dia-G,3 m height 
V=200 m3 , flat bottom 
mcch. a~1itation 

1.4 m dia-4 m height 
barometric.: type 

4 m dia-3 m s.s 
V=40 m3 , 90° cone bottom 

Q=70 m3/h 

2 m d!a32 m depth 
V=6, 3 m , 
mech. aqitation 

3 Q=30 m /h 

Cap1 5 t 

NUMBER 
'l'O'l' 0 P 61' 

2 

2 2 0 

2 

2 

4 2 2 

200 000 Tl'Y 

TECI IN IC.:l\L Dl\'rl\ 

Q=140 m3/h 

6.3 m di.a-14 m hciqht 
V=400 m3 , flut bottom 
mcch, a<Ji ta tion 

2 m dia-5 m height 
barometric typo 

5 m dla-4 m s.s 
V=90 m3 , 90° cone bottom 

3 Q=140 m /h 

2 m d!a-2 m depth 
V=6,3 m3 , 
mcch. ayitati.on 

Q=JO m3/h 

Cap: ·5 t 

--.J 
0 



1\LUMINA PLl\.NT EQUIPMENT LIST 

1\REA 100 000 'l'PY 200 000 1'1-'Y 
EQUll'MENT NUMBER NUMBER 

TOT OP SP TI::CllNICJ\L 01\'l'A 
'l'O'l' 0 i> .SP 

'l'ECllN ICJ\L DJ\'l'J\ 

DIG!::-:TJCJ:~. L>ILl'TI0:J -----
1 • Liqu:-,r :a.~.-1.ters 5 5 0 1\ = 200 m2 , design pr.=20 5 5 0 1\=400 m2 , design pr.•20 bar 

bar,shcll and tube type shell and tube type 

2. Di,;cster 4 3 1 V=SOm3 , desi9n pr.=12 bar 4 3 1 V=lOO m3 , design pr.=12 bar 
ugitntccl .:.ic.ritatcd 

3. Fl,1:>l: tank 3 3 0 V=SO m3 , desi~n pr.r10 bar 3 3 0 3 V=100 m , clesi9n pr,1:110 l>ar 

4. Fla~;!w.! slurry pump 2 1 1 Q=200 m3/h 2 1 1 Q=400 m3/h 

5 .. i:y.l ru :.:y:: L1::c 2 1 1 0.9 m dia 2 1 1 1.2mdia 

u .. C~_..::\J•::~S(:l" 1 1 0 1.4 m dia - 4 m height 1 1 0 2,0 <lia - 5 m height 
barometric type barometric type ._J 

- Di.!.uti:"i t<1:1k 2 2 0 6.3 m dia - 6.3 m height 2 2 - 7 m dia - 11 m heiqht I• 

V=200 m3, flat bottom V=400 m3, flat bottom 
rnech. agitation mech. agitation 

8. DiluteJ slurry pump 2 1 1 Q=300 m3/h 2 1 1 Q=600 m3/h 

':). G .oJ cond·.:-::sa te i ... a .-:h tank 1 1 0 V=2 m3, design pr.=8 bar 1 1 0 V=4 m3 , design pr.=8 bar 

1J. Good c·::iu,!0::~;:1tc receiver. 1 1 0 V=40 m3 , design pr.=8 bar 1 1 0 V=RO m3, dcsiqn pr,1:18 b~r 

11 . Geo:! cor.clei:sa te pur.p 2 1 , Q=<"W m3/h 2 1 1 
3 Q=60 m /h 

12. Alkaline cor.~cnsate receiver 1 1 0 V=20 m3, design pr.=8 bar 1 1 0 V=40 m3 , design pr.=8 bar 

13. !,lki1lirn:: conclensotc pump 2 , 1 Q=20 rn 3/h 2 1 3 1 Q"'40 m /h 

14. Rake classifier 3 3 0 1.2 m width-8.4 m length 3 3 0 2.4 m width-8.4 m length 

15. Sand tank 1 1 0 3 m dia-2 m s.s, , 1 0 3 m dia-2 m s.s, 
V=17 m3 , 90°cone bottom V=17 m3 , 90°cone bottC>m 

16. Sand disposal pump 2 1 1 Q=lO m3/h 2 1 1 Q=20 m3/h 



/\REA 

EQU I l 'MENT 

17. Int 1:t-s t.::i H' p~Jmp 

1 :l. St:m[, t :\ nk 

19. Sur:ip pu11p 

CL\RIFICJ\TION, RED MUD WASl!ING 
;,:;n FII.TRi\'l'IO~~ 

1 • Settler 

2. Settler overflow tank 

3. Settler overflow pump 

4. Settler undeflow pump 

5. ~il3her feed tank 

6. Washer 

7. First washer overflow tank 

8. First washer overflow pump 

9. 2nd an~ 3rj washer overflow tank 

10. 2nd and 3rd washer overflow pump 

ALUMINA PL1\NT EQUIPMENT LIST 

NUMBER 
~ro-r L' i ;-sp 

4 

2 

2 

2 

2 

2 

4 

3 

3 

2 

2 

4 

2 2 

2 

2 

2 

3 

3 

0 

0 

2 

0 

0 

0 

2 0 

2 2 

100 000 'l'PY 

TECllNICAL DA'l'A 

Q=30 m3/h 

2 m dia-2 m depth 
V=G,3 1113, mcch.aqitation 

Q=30 m3/h 

24 m dia-4.5 m s.s. 
covered, cable torque rake 

6,3 m tli.1-6,3 m hoiqht 
V=200 m3 , flat bottom 
rn1•ch. ilq i td t· inn 

Q=250 m3/h 

Q=JO ml/h 

3 m dia-3.2 m hoiqht 
V:.:15 m3, 'J0° cone l.iottom 

24 m dia-4.5 m s.s 
covorod, cable troque rake 

G.3 m dia-G,3 m hciqht 
V=200 m3 , fl~t bottom 

Q=BO m3/h 

2 m dia-G m hciqht 
V= 1 5 m3 , 90° cone bot tom 

Q=HO m3/h 

200 000 'J'PY 

NUMBER 
TO'l' 0 l' '6 P 

'l'ECllN !Cf\L Di\'l'/\ 

4 

2 

2 

2 

2 

2 

4 

3 

] 

2 2 Q-=60 m3/h 

.. 

2 

2 

2 

3 

3 

0 

0 

2 

0 

0 

2 m <lid-2 m depth 
V=~.J m3, mech,agitation 

Q=30 m3/h 

38 m dia-4.5 m s.s. 
ccwerod, cable torque rake 

10 m dla-6 m hoi<Jht 
V=SOO m3, fl~t bottom 
'"i.clo aqit;~ti.011 

Qc;5QO m3/h 

0=60 m3/h .. 
3 m clia-3,2 m hoiqht 
V:.=15 ml, 90° co11t~ bnttom 

31l m di«-4,5 m ~.H 
covoro• I, cilb 1 n torque rake 

O 10 m Lliil-(, m hciqht 
V=SOO m·1, flc1t b~ttom 

2 , 1 ~)= 100m3 /h 

2 2 O 2 m <lla-6 m he irih t 
V==15 111

3 , 90° c·mw bottom 

4 2 2 (>=1 Bo m3/h 

-.J 
N 



AREA 

EQU ll't·lliN'I' 

11. ·.-:asher ur.::lerflow pump 

12. Flocculant preparing and 
dosin·:i unit 

13. Vibrating screens 

1~. RQ~ ~~J slurry tank 

15. Red ~ud slurry pump 

lG. V~cu~~ dr~m filter, incl. filtrate 
receivers 

17. Screw convoycr 

18. Rea~tor a~itator 

19. H.P. piston purrp 

20. Filtrate tank 

21. Filtrate pump 

22. Wash ~atcr tank 

23. Wash water pu!".lp 

24. Condenser 

25. Hot well tank 

26. Coolinu water pump 

ALUMINA PLJ\NT EQUIPMEN'f LIST 

100 000 TPY 

NUMBER 
TO'f OP SP TECHNICAL DATA 

6 

3 

2 

3 

5 

s 
3 

2 

2 

2 

2 

3 3 

2 

2 0 

2 

4 

4 

Q=60 m3/h 

1\s per the supplier 

1\=0.4 m2 

5 m dia-5 m height 
V=100 m3 , flut bottom 
mcch. wiitation 

Q=lOO m3/h 

1\=50 m2 , roller discharge 

Cap: 15 t/h 

2 1 As per the supplier 

Q=60 m3/h; p=SO bar 

O 4 m dia-4 m height 
V=50 m3 , flat bottom 

Q=80 m3/h 

0 6.3 m dia-6.3 m height 
v~~oo m3 , flat bottom 

0 

1 0 

Q=BO m3/h 

1.4 m dia-4 m height 
barom~tric type 

3.15 m
3
dia-3.15 m height 

V=25 m , Flat bottom 

Q=80 m3/h 

200 000 'l'l'Y: ______ _ 

NUMBER 
TO'!' OP oP 

'l'EC.:lfN ICi\L Di\1'i\ 

6 

3 

2 

3 

6 

6 

3 

2 

:2 

2 

2 

3 3 Q=120 m3/h 

As per the supplier 

2 A=0.8 m2 

2 0 6.3 m dia-6.3 m height 
V=200 m3, flilt bottom 
mech. aqitation 

2 

5 

5 

Q=200 m3/h 

1\=100 m2 , roller discharge 1 

-.J 
w 

Cap: 25 t/h 

2 1 l\H per the supplier 

Q=130 m3/h1 p~so bar 

0 5 m dia-4 m height 
V=BO m3 , flat bottom 

Q=180 rr. 3/h 

0 10 m dia-6 m height 
V=500 m3 , flat bottom 

Q=180 m3/h 

0 2 m dia-5 m height 
barometric type 

0 4 m diaj4 m height 
V= 50 m , flilt bottom 

Q=160 m3/h 



27. V<H.:uum pump 

2B. Air blower 

2;). Sui:ip l:i1nk 

30. Su:".'.I) pump 

31 • ECT crcir.e 

AREA 

EQUIPMENT 

32. ~ocil H.P. Water pump 

co:-:T:<OL FILTRATION, ALUMINl\TE 
LI·, t')!<. C01LI~.:_~ 

1. ?res3 filters 

2. Rep•.ilpers 

3. Filtrate tank 

4. Fi! trate pump 

5. Li~e slurry preparing tank 

6. Li~e slurry pump 

7. Precoat preparing tank 

8. Precoat pump 

ALUMINA PLJ\NT EQUIPMEN1' LIST 

NUMBER 
TO'!' OP SP 

3 

2 

4 

4 

1 

3 

3 

2 

2 

2 

2 

2 

2 

2 

2 

2 0 

0 

2 0 

100 000 Tl'Y 

TECllNIC/\L DATA 

Q=4000 m3/h, p=300 l!gnun 

Q=lOOO m3/h, p=0.3 barg 

2 m dia-2 m depth 
V=6.3 m3 , mech.agitation 

Q=30 m3/h 

Cap: 5 t 

Q=6 m3/h; p=140 bar 

l\=125 m2 

0.6 m width-6 m length 

6.3 m dia-6.3 m height 
V=200 m3, flat bottom, 
mech. agitation 

Q=250 ml/h 

3.15 m dia-3.15 m height 
V=25 ml, flat bottom, 
mech. agitation 

Q=15 m3/h 

3.15 m dia-3.15 m height 
V==25 rn 3 , flat bottom, 
mcch. aq.itution 

3 
Q=100 m /'1 

200 000 'l'PY. ______ _ 

NUMUER 
'l'O'l' OP flP 

'l'ECllN !CAL DA'fA 

3 

2 

4 

4 

3 

3 

2 

2 

2 

2 

Q.:10000 m3/h, p=380 ll<Jlllln 

Q=2500 m3/h, p = 0.3 barq 

2 m dia32 m depth 
V==6.3 m , mcch.aqitation 

Q=30 m3/h 

Cap: 5 t 

Q=6 m3/h; p=140 bar 

A=-250 111
2 

0.6 m width-6 m length 

2 o 10 m d:a-6 m hci9ht 
V=SOO m3, flat bottom, 
side aqitation 

2 1 1 Q=SOO m3/h 

2 

2 

2 

O 4 m dia-4 m height 
V=SO m3, flat bottom, 
mcch. agitation 

Q=30 m3/h 

2 0 4 m dia-4 m h0inht 
V=SO m3, flat bottom 
mcch. agitation 

Q=200 m3/h 

-.J 
.t~ 



AREA 

EQUir·:·tL:NT 

~. ~3s=e rrc~oat t;1nk 

1C. ~ast~ prccuat puLlp 

', ,:.~u~.:t:.ic ~:!!"'J: 

12.Cat:stic circulating pump 

13. ~l~~e l1eat exchanqcr 

1~. Cc~leJ alum:nate liquor tank 

15. C0oled alt::-:iinate liquor pump 
t:· s~e.:! ::>1'..!rr·/i:1:-r 

1 G. <'!·-::.:.: '·!-'i tat ion feed pump 

1 - • E:'': :~!)..:n t 1 iquor tank 

13. Hot spent liquor p'..!:-:ip to 
c·:a::.;oo!·c1 ti on 

19. E.J~ s;.:0:: t liquor purp to 
c:J.ri: ic~ltic:~ 

2 J. Su:-1;) -.:ank 

21 • St::-:lp pU:-'.\t> 

~' ') ::C\,T CLlr~e 

ALUMINA PLJ\NT EQUIPMENT r,IST 

NUMBER 
TOT OP SP 

0 

2 

0 

0 

3 2 

0 

3 2 

2 

0 

2 

2 

2 

2 

100 ooo •rpy 

TECHNICAL DJ\TA 

l.15 m <lin-l.15 m height 
V=25 m3, fl.ut l.iuttum . 
mcch. aoitation 

Q=15 mJ/h 

3.15 m dia-3.15 m height 
v~2s ml, flat bottom, 
mech. agitation 

Q=50 m3/h 

J\=400 m2 

6.3 m dia-6.3 m height 
V=200 ml, flat bottom 

Q=BO m3/h 

Q=150 m3/h 

6.3 m d!a-6.3 m height 
V=200 m3 , flat bottom 

Q=200 m3/h 

Q=25 m3/h 

2 m dia-2 m depth 
V=6.3 m3, mech.agitation 

Q=30 m3/h 

Cap: 1 t 

200 000 '!'PY 

NUMBER 
TO'l' OP '6P 

'J'I::Cl!N IC/\L Dl\'l'l\ 

0 4 m d .i.il-4 m hc.iqh t 
V=50 rn 3 , flat bottom, 
mcch. nqitation 

2 1 1 Q=30 m3/h 

5 

3 

2 

2 

2 

2 

2 

4 

O 4 m dia-4 m height 
V=50 mJ, flat bottom, 
mech. agitation 

O Q=100 ml/h 

l\=400 m2 

O 10 m dia-6 m height 
V=500 m) fl«t bottom 

2 1 Q=160 m3/h 

Q=300 ml/h 

0 10 m dia-6 m height 
V=SOO m3 , flat bottom 

Q=400 m3/h 

Q=50 ml/h 

2 m dia-2 m depth 
v~6.3 m3 , mech.aqitation 

Q=ll) m3/h 

Cap: 1 t 

-.I 
V1 



1\!l.EA 

EQUll'MENT 

_;·~.:_:~(:'1 PI !c~-=~~-~_:1, m"[)_!~l\Tr: ClJ\S:-; I FI CATION 

! ~·e:.::i:>i t.:i tor 

2 .. Interst~:o tra~sfcr pump 

> Interstaqc cooler .; . 

~. Co 11 i:1:: ·.,·.1 ter tank 

5. Ccol ir.q w.:itc?:" pump 

G. 7r.:i:1s:er pt:i~p 

~ rrecipitator discharge pump .. 
:3. C-:-..:stic: hc.:i.tcr 

~- C.:iusti~ circulating pu~p 

1 O ? ~- i:, ... ry ~hi c:k.e:ncr (i·. 'l'. ) 

11. P.T. unc!cr~low pump 

1 ~. ProJuct hy,1r<1te storage tank 

13. P:coduct hy<lr.:l to charqe pump 

1 -1. Sec:c.,nJi: ry th i ckonor (S. T.) 

ALUMINA PLANT EQUIPMENT LIST 

100 000 TPY 7.00 000 'l'PY. _______ _ 

NUMUI::R 
TOT OP SP 

17 15 2 

2 1 1 

2 1 1 

1 1 0 

2 1 0 

2 1 1 

2 1 1 

1 1 0 

, 1 0 

2 1 1 

4 , 3 

1 , 0 

2 , , 
2 1 1 

'l'EC!INICJ\L DJ\TJ\ 

8 m dia-23 m height 
V""lOOC m3 , cone bC1ttom, 
air .:1qi tat ion 

Q=300 rn1/i. 

J\=70 m2, spiral heat 
cxc:hall•Jcr type 

3.15 m tlia-3.15 m height 
V=25 m3, fl~t bottom 

Q=60 m3/h 

Q=300 m3/h 

Q=300 m:;/h 
') 

1\=200 ~-, design pr=10 bar 
uhcll and tube type 

Q=100 m3/h 

6 m dia-15 M s.s. 
60° cone bottom 

Q=30 m3/h 

6 m din-15 m s.s, 
60° cone bottom 

Q=JC m3/h 

12 m uia-4 m s.s. 
G0° cone bottom 

NUMUF:R 
'l'O'l' 0 P ~ l' 

17 15 2 

2 1 1 

2 1 1 

1 1 0 

2 1 1 

2 1 1 

2 1 1 , 1 0 

, 1 0 

3 2 1 

6 2 4 

2 2 0 

2 , , 
3 ? 1 

'l'ECllN ICJ\L DJ\TJ\ 

10 m dia-33 m height 
V _., 2000 m 3 , COlll! hot tom, 
n:i.r aqitatinn 

<,~•,SflO m3/h 

J\=130 m2 , spiral heat 
cxcli;mr.icr Lyl'u 

3.15 m din-3.15 m hciqht 
V=25 m3 , fl.it bott<.1111 

Q=120 m3/h 
-.J 

"' 
Q=SBO m3/h 

~?"5!!0 m3/h 

J\=400 m2 , design pr•10 bar 
nh<,] l a11cl tuhc type 

Q..,;wo m3/h 

6 m dia-15 m s.H. 
60° cone bottom 

Q"-JO m3/h 

6 m ~ta-15 m s.s. 
60° c:nnc hottom 

Q0 GO m3/h 

12 m clln-4 m s.R, 
(,Q 0 cnno bottom 



ALUMINA PLJ\NT EQUII'MEN'l' J,IS'l' 

AREA 100 000 TPY 200 000 'l'PY 
EQUll'MENT NUMUER NUMUER 

TOT c:· SP 'J'l::C:llN !CAL DA'l'A 
'l'1)'1' 0 l' .a p 

'J'ECllN ICAI, DA'rl\ 

-
1 5. ~ 'T' 

.::> .... un,1·'r flow p•J:'lp 4 1 3 Q=6U m3/h 6 2 I\ Q·~r-.o m3 /h 

1 \; . Tertiary thickener (T.T.) 2 1 I JO m dia-1\ m e.s, 3 2 1 30 m dia-4 m s.s. 
c:ovcrcd, 1 : 3 ~: l 0110 liot tom, cnvc~rc1l, 1: J !'ilope bottom, 
cab lo t:orq11<.~ 1·;iku C'lblc torq11e rake: 

17. .,.., ~ ur.clcr !'low pum~ 4 1 3 o=,10 m3 /h G 2 4 Q=l\O m3/h ...... 
1 '· ~> .. r~:1t 1 i quor t,1 •1k 2 2 0 6.3 m clia-G.3 m h0iqht 2 2 0 10 m dia-6 m height 

V<"!OO m3, f L 1 t bn l.l 0111 V•SOO m1 , flat lJOt:tom 

~ ~) . 3p0nt liquor pu~p 2 1 1 Q=250 m3/h 2 1 1 Q~-450 m3 /h 

... \.j,. .. ~::.: ... ~·-:.::~~ 5 - - 2 m dia-2 m depth 5 - - 2 m <lia-2 m depth 
V•=6,3 m3 ; mcc:h. nqitat.ion '1=6.3 m3 1 mcc.:h. aqitation -..J 

-..J 

21. .3".;:·.p pU."'\p 5 - - Q=30 m3/h 5 - - Q=30 m3/h 

~: ~ '''-'.:1 tor 1 - - C~1p: 1 t 1 - - Cap: 1 t 

:i'!!)?.l\7£ FIL'!'RJ\TION 
:·:~'\! :\: ~: !·.~·::-: -,,:i\ L -----
, . P~n filter for product hydrate 1 , 0 l\=15 m2 , 1 0 A=30 m 

2 

filtr.:ltion, . , lnC-, filtrate 
r.:::~ci\•.::rs 

~1sh water and filtrate tank 4 4 0 3.15 m dia-3.15 m hciqht 4 4 0 4 m dia-4 m height 
v~25 m3 , fl~t ~olt~m v~so m3 , flat b~ttom 

3. :\·~sh water and filtrate pump 8 4 4 Q=-30 m3/h 8 4 I\ Q=60 r 3 /h 
') " ... ~~cuu~ drum filter for S.T. seed 2 2 0 /\"'50 m·· 4 4 () /\"-50 mk 

!- i l tr ... 1 ti ~n, inc..:l. filt.r.1tc 
rec0ivcr:; 

5. S.T. s0cJ slurry tank 2 2 0 3.15 m ilLi-3.15 m hoil/ht 2 2 0 I\ m dL1-I\ rn hciqht 
v .:"; lllJ' r'L1t. j,ut lt•m, v 1.10 Ill I' f I.ii I Jlll I 11111 I 

Ille'• ·h. • l<' .i l. t ti (J ll 111<.!C:h. ill J l I..! I. i Oil 



J\H.EJ\ 

EQUIPMENT 

"· S.T. sec:! slurry charge pump 

.. va~uu~ <lru~ filter for T.T. seed 
:il•-r:tJ<,n, incl. filtril'Le receivers 

~. !'.T. seed slurry tank 

9. T.T. seed slurry charge pump 

10. First filtrates ta~k 

11.rirst filtrates ?Ump 

1~. 3e~o~d :iltrates tank 

13. Se~o:td filtrates pill!'.p 

1..:. Conjenser 

15. !lot well tank 

16. Cooling water pump 

1-:- • \' -"1'-=l:'..!.:1 pU."'.'!' 

13. Air blo-.,·er 

:9. Lime milk preparing tank 

~o. Li~e milk pump 

J\LUMlNJ\ PLJ\N'l' EQUIPMENT LIST 

100 ooo •rpy --------
NUMBER 

'J'O'r 01' SP 

4 

2 

2 

4 

2 

2 

2 

2 

2 

2 

2 

2 2 

2 0 

2 0 

:> 2 

0 

0 

0 

0 

2 0 

'l'ECllNIC/\L 0/\1'1\ 

~\"60 m3 /h 
., 

A <~5 m .. 

J,15 m dia-l.15 m height 3 . 
V=25 m , flat bottom, 
mcch. aqi t.ul:i.o:i 

Q=<IO ml/h 

3,15 m dia-l.15 m height 
V=25 ml, fl<lt bottom . 

~)=HO mJ /h 

3. 1 5 
\.'=25 

~\-: 3 5 

m dia-l.15 m height 
ml, flat bottom 

3 
m /h 

1,4 m ctia-4 m height 
b<irometric type 

2 m cli n-2 m height 3 . 
V=~.3 m , flat bottom 

3 
Q=lOO m /h 

~),,8000 r.i3 /h, p=l80 llqmm 

Q=2000 m3/h, p=0,5 barg 

3.15 rn clia-l.15 m height 
V=25 m3 , flat bottom,. 
rnech •• 1qit.uti:m 

Q=10 mJ/h 

;.oo ooo 'l'PY 

NUM'JER 
'l'ECllN IC/\L D/\'r/\ -·--'I'O'l' O l' 81' 

4 

2 

2 

4 

2 

2 

,, 

2 

3 

l 

2 

2 

2 2 ~)=120 m3/h 
') 

2 o J\:.~r;o m·· 

2 O ~ m ctln-4 m hoiqht 
V=-,r;O m·i, flaL bottom, 
med,, .iqil<1tio11 

2 2 Q'-'HO m3/h 

2 

2 

2 

0 4 m dia-4 m hciqht 
V=~iO m-~, fL1t. L>ot:t:nm 

0 

~J= 1 (,Q m3 /h 

I\ m <ii<.1-4 m hoiqht 
V=50 m3 , flat. b<•ltom 

V=70 rn 1/h 

0 :'! m <liil-5 m hoiqht 
l><u-omo l r .i c: typo 

0 3. 1 !"1 m cl i.a-:! m hoi<Jht 
V=16 m3, fL1t. bot.tom 

0 

r,1°:200 m3/h 

'l . Q=BOOO rn /h, p=3AO llqmm 

<,?:.:2000 m3 /h, p:-oO. 5 barq 

3.15 m diu-3.13 m hoiqht 
V<~5 m

3
, fLll. l1nttnm, 

11101 ·Ji. o1q i l .it. ion 

~1"·20 m
1 /h 

-..J 
00 



AREA 

EQUIPMENT 

~1. Causticisinr. tanK 

22.C~usticis0i filtrat~ pump 

23. Settler 

2~. Settler overflow tan\ 

25. Settler overflow pump 

~u. Settler un~erflow pump 

27. St::cn t,1:ik 

~a. Smnp pump 

~9. E':)T cr:lne 

C.:\LCI~~:\TIO~, ALmUNA STORAGE 
,"'._~:~ LC':'\D!::G 

. Calc!nin? kiln (incl. hydrate I• 

rrehe:itcr, al~mina cooler, dust 
:.:c,l lc:.:tor, fe~d, discharqc and 
otl:~r auxiliary equipment) 

2. =colin~ w~ter tank 

3. Coolin:: water pu:-ir .. 

. 
~\l~:::1i:1,l tr..i:isportinq system to silo .... 

1\LUMINJ\ F-LJ\Nl' EQUIPMENT LIS'l' 

100 000 'l'PY ;wo 000 'l'l'Y 

NUMBER 
TOT OP SP 

2 

3 

3 

1 

, 
4 

1 

1 

1 

2 

1 

0 

0 

0 

0 

0 

0 

0 

2 

0 

'l'l::CllNICAL D/\TA 

4 m dia-4 m height 
V=SO m3 , flnt h~ttom, 
mcdi. aqilation 

~°)"'!lo m3 /Ii 

8 ri <lia-4m s.s. 
covcrct), cnblc torque rake 

4 m dia-4 m height 
v~~o m1, flat Lottom 

Q=40 m3/h 

Q=10 mJ/h 

2 m dia-2 m depth 
V=C.) m3 , mech, agitation 

Q=JO m3/h 

Cap: 1 t 

Cap: 325 t/day 
1\l 203. fluid type 

2 m clia-2 m he] qht ., 
Va(i.3 m·', fli1t bottom 

~1coJO 1113/h 

Cup: 14 t/h 

----·--------
NUMIJl,:J< 

'l'O'l' OP o l' TU'llNlC/\L D/\T/\ 

2 

3 

3 

1 

1 

4 

1 

, 

, 
2 

1 

0 

0 

5 m ili.i-5 rn he.lqht 
V=1UO m1 , fl.it bottom 
rncch. il<Jitation 

Q"lOO m3/h 

0 12 m <lia-4 m s,s, 
covurc~, cable torque rake 

0 5 m diil-5 m heiqht· 
V,,,10\11w1 , (Lit hut-tom 

0 (!=80 m3 /h 

~)=20 m3/h 

2 m clia32 m depth 
V=6,] m , mcch. "'litation 

Q=30 m3/h 

Cup: 1 t 

0 C.:ip: 650 t/tlc1y 
Al:/'J• fluid type 

0 2 m dia-2 m hoiqht 
Va6,3 rn 3 , flat bottom 

2 Q'-(,o mJ/h 

0 Cap: 2U t/h 

'1 
Ii) 



1\HEJ\ 

EQUIPMENT 

:. Alu~ina silo (incl. air slides 
:it botto~) 

G .. '>ilo .:iis:.::1arge a::cl railtanker 
10,1,~in·r f;.r:ilitics 

E\'At''.::l?ATIO~~, CAll.O:TIC HA!~DLING 

1. S\"'1porutor unit (incl. pumps, 
=o~crol system and other 
:iuxili:iry equip~ent) 

2. Spcmt liquor tank 

3. StroP.g liquor tank 

4. Stron~ liquor pu~p 

5. Test tank 

6. Test t~nk liqucr pump 

7. ~~sh water tank 

8. Alk. condensate tank 

9. Alk. condensate pu:i-p to red-mud 
ii l tr;1t inn 

ALUMINA PLANT EQUIPMEN1' LIST 

NUMBER 
TO'l' OP SP 

2 

2 

2 

2 

2 

0 

0 

0 

2 0 

0 

2 0 

0 

0 

100 000 1'l'Y 

'l'l::Cl!NICl\L DJ\1'A 

Cap: 3000 t 

Cap: CO t/h 

Cap: 70 t/h evaporated 
wat:el, counter-current, 
falling film type 

10 m <lia-6 m hciqht 
V=500 m3 , flat bottom, 
side aqitation 

10 m dia-6 m height 
V=500 111 3 , flnt bottom, 
side <1qitati.on 

Q=30 m3/h 

6.3 m dia-6.3 m height 
V<~OO m3, f1;1t bottom, 
mc<.:h. uCJ i tat.ion 

Qo:160 m3/h 

6.3 m dia-6.3 m height 
V=200 M3 , flnt bottom, 
mcch. aqitation 

G.3 m dia-C,,J rn heiqht 
V=200 m ~, flat bottom 

Q=80 m3/h 

200 000 '!'PY 

NUMDER 
'l'ECllN lC/\L 01\'l'/\ 

TO'l' 01' £P 

1 1 0 Cap: GOOD t 

1 1 0 Cap: 120 t/h 

1 1 0 Cap: 160 t/h evaporated 
w.itcr, counter-current, 
falU 11q film Lypc CD 

0 
2 2 0 11.3 rn d.i<t-10.5 m hciqht 

V=lOOO m3, fl.al bottom, 
sido aq.i.tation 

1 1 0 11.3 m dia-10,5 m height 
V,..,1000 111 3 , flilt bottom, 
s idc aq i ta tic')n 

2 1 1 ~>.,(10 m3 /h 

2 2 0 10 m dia-6 m height 
V"'500 m3 , fl..it lJottom, 

sid1! aqi t<1tion 

2 1 1 v~,320 rn 3/h 

1 1 0 10 m dia-6 10 hr'qht 
v,-,,500 m3, flat bottom, 
side cl'Jit,1tion 

1 1 0 10 m di.1-6 m hciCJht 
V=500 m3, f l ,, t bot tom 

2 1 1 Q-; 1 80 rn 3 /h 



ALUMlNA PLANT EQUIPMENT LIST 

AREA 100 000 TPY 200 000 '!'PY -
EQUIPMENT NUMBER 

'l'ECHNICAL DATA NUMBER 
'l'ECllN IC/\L D/\'1'1\ TOT OP SP 'l'O'l' 0 P 6 I' 

10, Alk condensate pur.ip to hydrate 2 1 1 Q=35 m3/h 2 1 1 Q"'70 111
3/h 

filtr.:itinn .:in1l oxalate removal 

11 • Hot \·:c 11 tank 1 1 () 4 m dia-~ m height 1 1 0 5 m dla-4 m hciqht 
v~so 1113, f J cl L bot tom Vc-:BO m3, flat bottom . ..., Booster pur.ip ~ 1 ' I~• Q=50 rr,3/h 2 1 1 Q=100 m3/h 

13, Cle.:i:1inq water pump 1 - - Q==40 l".
3/h 1 - - Q=80 m3/h 

1~. Caustic unloading and 2 - - Q=100 m3/h 2 - - c)-=200 m3 /h 
t:r,1r:sfcrins pump 

15. Ca~stic storage tank 2 2 0 11,3 m dia-10.5 m heiqht 2 2 0 16 m ara-10 m height 
V=lOOO m3, fl.al bottom 0 20GU m3, flat bottom 00 

16. ~ake-up caustic pump 2 1 1 Q='/ m3 /h -
2 1 1 Q=l 5 m·'/h 

1 ..... A~id receiving tank 1 1 0 5 m dia-5 m height , 1 0 5 m dia-5 m heiqht 
V=100 m3 , flat bottom 3 V=100 m , fl.at bottom 

18. Acid trans:er pump 1 , 0 Qc:10 m3 /h 1 1 0 
j 

Q=lO m /h 

19. Diluted acid tank 1 1 0 5 m <lia-5 m height 1 1 0 5 m <lta-5 m height 
V=100 m3 , flat bottom V=100 m3 , flat bottom 

20. Diluted acid pump 1 1 0 Q=60 m3/h 1 1 0 Q=120 m3/h 

21 • :·!:)bi le acid tank and pur.ip 1 - - As per the supplier 1 - - As per the supplier 

22. St.:!""p ta:1k 3 - - 2 m di.:i-2 m depth 3 - - 2 m ctia-2 m depth 
V=6.3 m3 ; mcch. agitation v~G.3 m3 ; mcch. agitation 

2 3. S:.:..'1p pump 3 - - Q=30 m3/h 1 - - Q=30 m3/h 

2-l. EQT C!"ane 1 - - Cap: 2 t 1 - - Cap: 3 t 



l\REA 

EQUIP!-1ENT 

~ · '~·!: ·;.·::::.:;1y> 3Tt'\1'ION 

1. Tur boc:c ~!)r·:! s sor (incl. electric 
!"">t:or, ,;e.:irbux, coolers, lubricating 
systen and control equipment) 

... ,\ir str-ainer 

:i. Air dryer (for instrument air) 

... ,; i r tilnk (for instru~ent air) 

::>. !~C..'!' cr.:-a:~c 

S:'~~,\~-: !30ILE:R PLANT 

~·0:-.plete industrial steam boiler plant 

1. Stear.i boiler 

~,~AT~~ COO!...!~G, s::::t\:\GE TREJ\T~1ENT 

1. ~·.~.l ~er 
. 

i1: :.ake pl!::-.;) 
... C·.)olin:J t::)\,·er 

l. Ci !·cu!:: ti r.:j pump 

·L Cooled war.er pu~? 

5. ~:arm water transfer pump 

o. Se~age treau~ent facilities (incl. 
sc~~qe purificati0n basin, settler, 
se\,-.1qc r~1~!> and 0t her auxiliary 
c~r:.!i:,:::t:'n~} 

ALUMINA PLJ\NT EQUIPMENT I,IST 

NUMBER 
TOT OP SP 

2 1 1 

2 1 1 

2 1 1 

3 3 0 

1 - -

3 2 1 

2 , 1 

1 1 0 

3 2 1 

3 2 1 

3 2 , 
1 1 0 

100 000 'l'l'V 

TECHNICAL Dl\T/\ 

Cup: 4000 m3/h; 
p =7 b.:irq 

Cap: 4000 m3/h 

Cap: 3 
200 m /h 

V=5 m3, p=7 barg 

Cap: 8 t 

Cap: 20 t/h steam 
p=16 b,1r; t = 210°c 

Q=100 m3/h 

Cup: 1500 m3/h 

Q=750 m3/h 

Q=750 m3/h 

Q=650 m3/h 

Cap:10 m->/h 

NUMUER 
'1'0'1' OP .OP 

3 2 1 

3 2 1 

2 , 1 

3 3 0 

1 - -

3 2 , 

2 1 1 

1 1 0 

6 tl 2 

6 4 2 

6 4 2 

1 1 0 

200 000 1';..P...:.¥ ______ _ 

'l'ECllN ICl\L Dl\'l'l\ 

Cap: 4000 m3/h; p=7 burq 

Cup: 4000 m3/h 

C;ip: 2 !iO m·~ /h 

V=·7 m3, p=7 h.:1rc1 

Cap: 10 t 

00 
t.J 

Cap: 45 t/h steam 
I'' 1r, b.ir; t "' 210°c 

Q=200 m3/h 

C.1p: :moo m3 /h 

Q,..,750 mJ/h 

~1=750 m3/h 

Q=-(i~O m3/h 

C.ip: 10 m3/h 



EQUIPMENT LIS'l' 

(WORKSHOP, MOTOR VEllICLJ::S J\ND I.J\l30R/\TORY) 

EQUIPMENT 

WORKSHOP 

1. \'ert.ical boring and turning machine 

2. Engine lathe 

3. Uni 11ersal instrument lathe 

4. Turret lathe 

s. Horizontal drilling-milling m~chine 

6. Universal milling machine 

7. Vertical milling machine 

8. P3rallel planing machine 

9. Sh.:i.F1ng mac-hine 

10. Hydraulic slotting machine 

lt. Multiple profil1n9 machin~ 

12. Universal cylindrical grindinq machine 

13. Universal tool 9r1nc.lln9 machine 

14. Ra~ial drillinq mac~ine 

lS. Upr19ht drilling machine 

16. Portable radial dtillinq machine 

l 7. Framed saw 

18. ttydraulic press 

19. ll}·draulic horizontal combinat\on die 

20. \'ulc.mizer s"t 

21. Laying out bench 

22. M..nu3l operated pipe bending machine 

23. Hand pwnp for hydraulic teat 

24. Smith's earth., twin 

2S. ,\i r fo., .ng ha nmer 

26. Carbide speeder 

:n. Coil er 

28. Impre9nat ing unit (vacuum) 

29. Control device of rotary 

30. '1' .. ble drillinq machine 

31. Table grinding machine 

32. P~destal qrinding machine 

NUMBER 

l 

) 

2 

l 

l 

2 

l 

l 

1 

1 

l 

2 

l 

l 

l 

2 

2 

1 

1 

1 

3 

2 

2 

1 

l 

1 

1 

1 

1 

4 

3 

2 

TECHNICAL DATA 

I, 4'>u nun 1!1a x IH><; mm 

t. SC•- 400 r:·m ti 1.1 >< '•, • "-'0-1 , 500 rr~n 

250-200 11\/11 d1a x nOO-lSO mm 

400 mm d1a x 40 mm 

100 rrun d 1 a - 1. 1 <0 x 1 , 2 ~0 INll 

·I00-2!'>0 r.un x l,f,5n - 1,000 """' 
}',O mm x l ,ooo nun 

800 mm x ) ,O<X) mm 

7:o nun x 4~l~ mm 

H00 mm di. .J x ll0-~00 mm 

500 mm x l ,5t>O mm 

75 mm di.J x 2,000 mm 

)0 nun di .1 

25 mm dia 

2 70 mm x 2 50 mm 

for l,4•iO mm wl<lht uclts 

I , 6f.10 11Un x l , ooo mm 

up to SO INll d 1.1 p qw 

2 , 000 ITUn - l , 000 111111 



• 

(WORKSHOP, MOTOR VEllIC.LI::S /\ND L/\llOH/\'rOHY) 

EQUIPMENT 

JJ. Welding ma~hine 

l~. Portable welding machine 

lS. Overhead crane 

36. Overhead crane 

37. Semi-g;mtry crane 

38. Vice benches, supporting grates, cases 

!-lvTOR VEliICLE 

l. Autocr.ine 

2. Autocrane 

l. Truck 

4. Dumper 

s. Electric truck with platform 

6. Electric truck with platform 

7. Electric truck with turnable fork 

(I. Electric truck with fork 

9. Truck trailer 

10. Truck trailer 

LABORATORY FOR PROCESS CONTROL 

l. Bauxite analyser us tng the neutron acti vat i.on 
principle for the <1uick dclcrr.11n;ltion of 111 20

3 
and Si02 

2. X-r.sy liffractometer equipment with vacuum spectrograph 

J. Atomic absorption spectrophotometer 

4. Alumtna thermoquant unit (measuring on the thermometric 
prlnclple for quick series-analyses of aluminate liquor) 

S. Spectrophotometer 

6. Photoelectric equipment for determining grain-size 
distribution. 

7. \'1br.it1ng machine for sieves 

8. Set of •~eves for determining grain-size distribution 

NUMBER 

) 

!! 

l 

l 

l 

l 

l 

) 

l 

2 

:! 

2 

l 

2 

2 

l 

l 

l 

l 

l 

l 

2 

4 

Cdp. • 6 t 

C.1p ... ol t 

C~p. • 20/5 t 

Citp . . 10 t 

Cap. .. 6. l t 

Cap. • l. 5 t 

Cap, • 6 '" 
3 

Cdp. • 2 t 

c.1p. .. l t 

C11p. • 2 t 

Cap. • 2 t 

Cap. . l t 

C.ip. • 2 t 

minus 60 microns 

plus 60 microns 

TECHNICAL DATA 

I a 
.l 



E~?UIPMENT LIST 

(WORKSHOP, MOTOR VEHICLES 1\ND LJ\BORJ\TORY) 

EQUIPMENT 

9. Fine-crush1nq equipment 

10. Lal>or . .llor}' fine-crusher equipment 

ll. Fine-91 inJ1n9 (powderinql equipment with steel lining 

a. with two places 

b. with s1x places 

12. Centn fuq._. (steel) 

ll. Of).'1nq oven 

14. Ignition furnace 

lS. Analytical scale 

16. Analytl.;:al ,1uick scale 

17. Physical balance 

18. ru- • .iet.•rswith pl.ltini11m normal calomcl resp. F- and 
Cl--1un sensitive electrodes 

19. L.t.boratory bomb di9ester loith oll bath 

20. Sorptometer for th<> determination of surface area 
ll't:RXIN-ELNER 2120) 

21. Dewar vessel 

NU1-18ER 

1 

l 

l 

l 

l 

s 

2 

4 

3 

2 

2 

1 

2 

TECHNICAL DATA 

Cap. • l 7S kq/h 
Input 9rain-stze: 50 nun 
Product grain-size: 2 mm 
c.1p. • l kg/h 

Product size: minus 60 microns 

Cap. • l kg/h total 

Cap, • 10-20 q/each 

6 x 400 - Soo ml units 

Controll~ble in temperature range of 
+ 25 OC lQ J50 OC 

Controll11ble up to l ,200 °c 
Max.luad1 200 q, 
s~ns~tivity: O.l mg 

M~x.loat.11 500 q, 
Snnsitivity: O.l mg 

Max. 1011d: !> kq 

6 bombR of 2•,o ml nr loo ml ''·'Pc'J':l t y, 
t""'P"r.:ituzu cont1"l up to 260 C 

f.urt.12e arua Cilfl be t.l"ter·min2d from 11bout. 
O.l m /q up to dbout l,:.>00 m /g 

VI 
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Conclusior.s and Recommendations 

- The technological tests and subseqiJent calculations have shm·m tt1at 

the better qualities ("good" quality represented by sample CPT-.i and 

"submarginal" quality represented by sample CPT-2) of the OSTUACAtl 

bauxitic laterite can be processed to alumina according to the Bayer 

process with acceptable specific consumption figure. 

- The "low quality" material (represented by sample CPT-3) can also be 

processed, however only after ber3ficiation. 

The actual cost of production will be only calculated in the Pre-feasi

bility Study to be prepared by the Consejo de Recursos Minerales, how

ever it can be stated even in the present stage that the whole project 

will stand or fall by the question whether sufficient amounts of "good" 

quality material can be found for a 20 year supply of a 100,000 tpy mi

nimum ::J.ze alumina plant. This would be require 6 million tons of "pro

bable" good quality ore (Jry basis), at least half of it fa] ling into 

"proven" category. Should the ans\'1er to this question "yes" the use of 

"submarginal" and "beneficiated low qality" material could make possi

ble to construct the alumina plant for a more economical size of about 

200,000 tpy. 

- It is recommended that the Consejo de Recursos Minerales prepare the 

Pre-feasibility Study based partly on the data included in the present 

Report, partly on the other written materials enumerated in the Intro

duction prepared by the Hungarian experts. This Study would show whether 

any of the varriants taken into consideration could be financially viable 

undt!r Mexican el"".rmomic cor11Jition. 

- The prosrr.r:tior1 and survcyir1ri of the hauxit.r! area arr. urqct tasks a~j 

prr:::;P.ntly only a franr.t.inn of the required ;1rnuunt nf ti<J11xi te corr<! 0 ;pur1rls 

to the proven and prnt1H:Jl1~ r:aleunrw:. anrl th1! totJ] ;1rP:i l~i not ex~1lnrr!rl 

r.1,r:n nn a rccnnn:ii:,';anr:c lt!\id. Thi:. \':Ould reqciire c:r:ril.rnir rn;1p~> (;:it lr.w·_;t. 

l:),fll)ll; ut tt1P. pr1H!1.1r:ti1.r! arr.:i'.'; ;:ir11l nf ttH'I!' vir:rnil.y. Thr! 11';1: of h1ut1 

c;ip 1r:1 tv 11!r:li:mi1r!il r:rir·r!-r1!"1 l lir1q r!q111pmr·r1l arc nr~1~1!t~rl. 
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- Benef iciation experiments carried out up to now, are not regarded as 

completed ones. They should be continued in the ALUTERV-FKI laboratory 

to learn which layer(s) of the laterite profile can be beneficiated 

with more efficiercy than the composite samples. For this, individaual 

samples are needed. 

In order to improve the economy of the alumina industy it is suggested 

to investigate the question of aluminium sulfate manufacturing. Even 

though the present contract (UO/UC/Mex/86/203) does not cover this 

topic, it has to be mentioned, that a!uminiurn sulfate is manufactured 

in Hungarv (and over most of the world) on an alumina hydrate basis; 

the manufacturing process is widely known. It is important to raise 

this question, the more so, since if the quantity of the Mexican bauxite 

reserves were not sufficient to cover the reqLirements of an alumina 

industry, it would be necessary to investgate the possibility of 

manufacturing aluminium sulfate directly from bauxite from the points 

of view of the technology and the economy as well. According to our 

informations such a technology has already developed is the GDR, at 

least at a laboratory level. The requirement of working out this topic 

has to be formulated in a separate contract. 

- For the future, the ALUTERV-FKI intents to continue its colaboration 

with the Consejo de Recurses Minerales in the same frame as it was 

done up to now, further ALUTERV-FKI is ready to receive Mexican expert(s) 

to introduce him (them) to the alumina industy and demonstrate the mo~t 

significant technological and benefici3tion tests were carried out for 

this Study. 




