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REPORT

on iro results ol ~ wission to supply technical assistance to the
Brazilian compay "Ligas de Alumfnio S.h." on cerienin agpeuctms of o
project for a T~oiory to manufacture aluminiun-silioon alloys and on the
technology of manufacturing such alloys.

I. INTROLUCTION

In September 1969, the Brazilian Government usked the Unitod Nationa
Irdustrial Develornent Organization (UNIDO) to provide technical assistanos
to the Prazilian company "Ligea de Alurminic S+A.", which wng building a
factory fur the production of eiuminiim-silicon alloys by the direct reduction

of aluiinosilicates.,

4s thig process for the manufaci.re of alwnirium-gilicon ~lloys is
at present ugcu on a large industrizl sczle only in the USSR, UNITO asled
the eppropiicie Sev.ot organizations to send Soviel oxperts Lo provide

"Ligas de Adunf{-io S.A." with technical assistance.

In the original projeci for the provision of technical assistance to
"Ligas do Alunfnio S.A." it was cenvigaged that the assistance should

be given in tvwo stagos,

The first siage was to consiux of a 15-day visit by an expert in
setallurgical plé-:ming to Belo Horizonte to discuss with the technioal
staff of the compeny the final plans for the conptruotion of the
factory and ihe produotion processos to be used in it, followed by a
Vvizit to tho Norwegian oompany "Eleotroksmisk 41/S" in Oslo to inspeot
and evaluate thn alectric are reduction furnace ordered Wy the Brozilian
vompany for it. 1. .07y,

The gecoas staze was to consizt of a three-month visit to tho iown of
Pirapora, with a visit to the city of Relo Horizente, by a motallurgical
expert specializing in the productioan of aluninium-silicon alloys,




in oraer to poovide assistance in the start-up of the electrothcrmio
redvcticn shop ar” the metallurgica) »afining sher in the Pirapora factory

until operations vere proceeding in & completely normal menner.

This second siage of the teschnical azsisiance wags to be cerriced out

appre:zinately G menths afier the first stage.

The precent report deals with the results of the technical asgsistanc>

gupiiicd to "Liges de Aluminio S.4." in the firel siege, which was

sarried out beiveon 30 Koverbor and 23 Lecendter 1970.

The representatives of "Ligas de Alunfnio S.A." reported thet the
eleotric urc reduction furnzce maaufacturcd by "Electrokenisk . A/S" had
alroeady arrived cn the construction cite in Pirapera, so that it was no
longer necessarv for theo expert to vieit Norvay as cnvisaged in the original

teclinical asgiciancs vroject.

The author »f this report wighes to crrresc his gratituds to ihe
folloiing peruong who fuok part in the (rganizaticn aad exscution of the

project and made rosnible the pucecessful completion of the writer's tazk:

Repregentatives of UJTDO in Vienna, Austria: lr. Ne.K. Qrigoriov,

K. Correa da Silva, Ir. 3. Aguilar-Dolancs, Ir, E.T. Balazs, lr. V.

Sorebryannikov, ¥r. it. Pichler and l'r. Tourou.

Ropresontatives of UJIDO in Rio de Jeneiro, Frazils Kr. E. Albertal,

Mr. Palkazar and lr. Romeo R, Bonini.

8taff of "Liras de Alumfnio S.A." in Ticle Uorrzoate, stato of Minas Gerecs,

Prazils Mr. Mario Renno Comez, Fr. Jose Patrusu de Souza, lir. Gustavo linkier,
Mr. Fdio Vivira de Azevedo, Mr, Evcraldo dos Santos, Kr. B.A. Zimbloria and
¥r. V.Ya. Kalkov,




II. THE PRESENT STATE OF TECHNIQUES FOR THE PRODUCTICHN OF ALUMINIUM-SILICCH
ALLOYS BY THE DIRECT REDUCTION OF ALUMINOSILICATES '

The main principles of these techniques were developed in 4the Soviet
Union in the 1930's and 1940's. Similar work was azlsc serried on in
Germany and France. Details of Geriman experienca in the production of
aluminium-silicon alloys by the elcotrothermic method during the Eccond
World War are generally known, but this method was devecloped putsoguently
on a large industrial scale mainly in the USSR.

The main objective of the work vhich has been carried on for many years

in the USSR on the development of the elocirothermic method of producing
aluminiwn-silicon alloys iss '

~ Broadening of the raw material bzse of the aluminium indveiry through
the ability to use new types of raw materials, especiully aluminogilicatusj

= The use of high-pover, high-output furnase equipment in the production
of eluminium-silicon alloys.

Various kaolins and high~-alumina concentratus of syanitic ores such as
oyanitos and sillimanites have been tcoted as initial raw materials for the
electrothermic muthod of producing aluminium-wilioon alioys. ‘The chemical
oomposition of these ores is given in Table 1 bsloi.

Table 1
Oomposition of some aluminosilicate ores and conoentraton testod o
raw matoriuls for the production of sluminium-silicon alloya

vorposition, v

Othor
2 l="'203 mz substancen

Raw material Al 203 S5i0

Beneficiatod kaolin 38.3 47.2 c.84 0,62 . 12.6
8illimanite concentrate 55.0 38,0 2.7 1.2 -
Cyanite oconcentrate no,1 57.8 38,6 0.9 0.9 -
Cyanite concenirate no.2 57.0 39,7 0.6 0.8 | -
Cyanitec concentrate no.) 52.2 40.5 0.7 0.5




Teble 2 zives the composition of nome corloneccous materiale used oo

reducing wgonts in the gduotion «. alumin: e waloyfe
Teble 2

Composition of some carbonaceour natericls t.sied in the production
of aluminium~gilicon alicy:z

[y

Cempositicn, 4 content in 1gh
linteris). WA et M0, 810, Fe 04 W0, Ced

Gas coal, type "G" 4025 24.0 79.15 29.4 36.2 10.3
Carbon concenirate, type "D" 3 5 46.0 76.8 16,9 T1.8 4.5
Curbon concentrate, type "SS" 5 24,6 01.0 21.2 52.8 8.0
Pztroleum coke C.75 8.4 91,6 11.0 22.0 13.1
Wood charcoal 2.3 22,3 78,9 2.5 14.3 120

Investigations inte the smeliing of uluriaium=silicon 2lloys were carriod
out on the laboratory and semi-indusirizl scale in single-phase, single-
electiods hearth contact furnaces with capaciivies of i0Ckw, §00ku wad GCOkW.
Indusirial-scaic investigations were carried oui in a eingle-phase, singie-
electrode hearth contact furnace with a capucity of 10,000kvi (e Mignet~Perroi
furnace), a two-electrode furnace with a capacity of 11,000kva, and throo-
tlectrode furnace vwith a cspacity of 16,50Chva.

The indusirial shop producing ciumercial aluninium-gilioon alloyn is
equippod with three-phase furnaces with & curucity of 16,500kva, wsing
aeo)f-buking alectrdes with o diametor of 1,200mn. 3eneficiated kaolin is
uaed us the rav matorial. A mixture of gas coal and petrolowm coke is used
a8 the reducing ageni :n the thermic snmeltin. ..ocess.  Sulphite liguor

io used for binding the chargs into briquettos.




The main operating oharacteristios of the 16,3%00kva 3-phase
furnaces vhen smelting aluminium-silioon alloys are showm in Teble 3.
Table 3

Main operating characteristics of 16,500kva 3~phase: furnaces
vhen smelting aluminium-silioon alloys

Operating characteristic Unit of Valwe

neasurement

1. Installod capacity of transformers kve 16,500

2. Owrrent strongih at electrodes kiloamps ' 60-63

3. Operating voltage R . 19.5-154

4. Effective phase voltage S ‘v . 5558

S. Output of refined alloy by the furnace tonnes/day 10-22

6. Bpecific consunption per tonne of refined dlavl. g
(a) Rociric power . vk 13,000~ 14,000
(v) Briquetted oharge . : tonnes 4.3-4.6
(o) BElectrodc paste kg 60-90

The primary alloy produoed in the furnsce is of approximatoly the
fellowing compo:itiont Al » 60-63 per cent; 8i = 35-17 per oemty
"Po = 1.5-2.0 per cent} Ti = 0.5-0.7 per cent.

T™he average content of non-metallic impurities (eilicon oarbide amd
oxides of aluminium and silicon) in the primary alloy is 10-13 per ceat.

In order to eliminate these non-metallic impurities Zrom the primery
alley, the alloy is refined with chloride and fluoride fXuxes containing
eryelite and chlorides and fluorides of sodium, potassium and valoiwm,
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The yield of refined slloy with ru'poot tc the amount of imitial orude’
alloy is 72-83 par cent (deponding on the smelting and refining oonditions).

The refined tlloy is used for the manufacture of silumin-type alloyns
W alloying with aluminium and aubnequon{ filtration of the iron and titaniwn
impurities out of the alloy ai a temperature close to the euteciio.

The produciion cost of aluminium-silicon allcys produced by the direot
reduction of aluminocilicates can be 5-10 per cent lower than that of alloys
produced by the synthotic method.

The existencs of large reserves of high-alumina aluminosilicate raw
materiuls snd the cver-inorcasing demand for aluminium-silicon alloys, which
are used in various branches of industry, have crcated uxtremely favourable
prospects for the further development of tho selectrothermic method of

maufaciuring aluminivm-silioon alloys in the USSR.

II1X. OENERAL INFORMATION ON THE FACTORY BEING BUILT BY
"LIGAS DE ALUMINIO S8.A."

The private Erasilian oompany "Ligss de Alumfnio 8.A." is building in the
town of Pirapora, in Minas Geraes state, Brasil, Y fu.ct&ry for the manufacture
of sluminium-silicun alloys by the direot reduction of aluminosiliocates,
this avoiding the stages of the production and electrolysis of alumina.
™he rav material for the p.roductioi of the alloys comes from the rich !
resorves of cyanites looated olose to ths factory: aluminosilicates of the
AL, Bioz'typo, sontaining an average of 55 per cent of AL.O, and 44 per cont
of uo,. with a maximum content ot 1.5 per ocent of impurities im the aysnite.

I$ 40 proposed tc use locally-produced wood charcoal as the reduweing
egont in the thermio smelting of the ore. '

Y




The projeci for the oconstivotion of this factory has received a great,
deal of assirtance from State funds and has besu approved hy the couneil of
BUDENE (the Levelopment Authority for the North-Dast of Braeil) for a number

of reasons of a social and sconomic nature, includings

(a) Tho contridution which ihe projeot vwill make %o tne development of
industiry in the north

(b) The substitution of imporis by domesticelly produced roods

(¢) The fuct that the project will provide umployment for 231 workers
from the locality and

(d) The casy availability of electrio power from the CANIC aystem

(from the Tres-Harim electric power siation).

The production process adopted i i1he project involves the follouing
sain operations: ’

1«  Receoplion and siorage of the raw materials: oyanite, wcod charooal
and ¢lay (binder).

2. Grinding of the wood charcoal and clay.

3. Pulverization, grinding and Tlotaticn of the cyanite ores.

4. Storaze in ailos of the ground wood charcoal and elay and the
flotation-enriched cranits concentreto.

5.  Mixing togethor of the cyeniic concentrats, the wocd charcoal and
the cl:y.

6. Prossing of the oharge into briquettes.

7. DPeying of the briquetiern.

8. Storcge of the finished briguettes.

9. Smelting of tho triguettes in am elsctric smelting furnace.

0. Production of the primery aluminium-silicon alley.

1ls Refining of the primary alloy in an industion furnace.

12, Soparatiion of the refined alleoy from the hypereutectic silioon
by filtration.

.
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13.  Production of aluminiwe-siliosn allay centaining 1) per sent of ,

. 84 (silumin). '

4. Alloying of the silumin with other metals §n an induction furncoe)
%o preduce special aluminium-siliocon alleys.

15. Beparation of filter residues ocontaining Al, #i amd iron for uee
in the deoxidation of stesl. '

™e sain output of ﬁu fastory will consist of spocial alvuiniwe-silioen
alleys for casting. The project also envisages the production of wetallio
sflioon in the same factory. After the first stage of the faotery has beem
brought into operation, the snnual output will be as follows: '

1. 3,100 tennes of special aluminiwm-silicon alloys
2. 1,900 tonnes of metallic silioem.

T™he final production capacity of the fastory will bes

1e 4,000 tonnes pur annum of special nwnwuum alleys
2 2,000 tennes por annum of metallic silicen.

The fellowing foreign firme are taking part in the plasaing of the
fastory, ita oonstrwotion, and the supply of equipment:

= "Benver", USA: development of methods and supply of oquipment t&
We producstion of ayanite cencsatrate by  the flotation precess;

"= “Kldekner Mumboldt Deuts*, Cologne, Federal Repudlic of Cermany!
dovelepment of metheds and supply of equipment for the produstion of & Wriquettisd
charge frem ayanite oencentrate and weod charoosls; :

- “Eleotrokenisk A/B", Osle, Norway: design and delivery of equipment
for & 10.5 ave capasity sleotric ore reduction furnacs;

= "Lunrgl", Prankfurt, Federal Republic of Germany: develepment of metheds
0l owpply of oquipment for the filtratien of the primery alley.




According to representatives of "Ligas de Alunfmio B.A.", project .
status on 5 Decembexr 1970 :a: a: followss

1.

2

3.

Tho final plans for the follcwing seotions wero not yet ready:

(a) ‘he cyanite flotaiion plant
(v) Thc raw materials preparation plant
(o) ‘'the briguetting piant

(8) the primary alloy filtration plant.

Construction vork on the faciory was at the following stage:

(#) Coustruction work had been completed on the lmildings for the

cyanite flototion plant, the raw materials preparation plaat,
and the briquetting plant, and the installation of squipment
in these sections had alroady baguns .
(b) Conciruction of the building for tho oleotric furnace soction
was continuning; .
(c) 7ke cquipmeni for the cleciric are reduction furnsce and the
induction furnace had arrived on the oconstruction site.

Btart-up of tho entorprise {iho ore reduction furnace) is scheduled
for May 1971.

Beoauses of the delsy in the plsnning conmtruction of a number of
seotions connected with the producticn of the aluninium-3ilicon alloy, it is

propused to stal up the ore reduction furnace and ume it in the initial

period for the produotion of ferro-silicon.

1V. BUBJECTS OF TECIINICAL DISCUSSIONS

The main subjecis of the technical discuwsions held with repreaontatives
of "Ligas de Alumfnio S.A." werc as {oliowss

1
2.
3.

The productiion process to be used.

The planning of the facicery.

The dosign of individual parts of the ore reductien furnece ond its
installation. :




- u -
4. Bome gpeoific femtures of the produotion process. B '
"Ligas 6o Alumfnic S.A." submitied the following doouments for
disoussiont )
1. Basio details of the produotio:.\ proosss to be used.
2. A plan of ihe factory.
3, A plan showing & general view of the ore redustion furasce and working
dravings for its arection.
4. Drawings of the induotion furnace.
A drawing shcwing & general view of the spparatus for the filtratien

5e

of the prinery alloys

The following were not submitted in t{ime for the disounsicns

1.

2.

3.

4.

Se

Date on processing tosts of the cyanite rav material, including
tests on roulding it into brigquettes with wood chsrooal and

smeliing tests.

Results of icsts on tho processing of the primery alley iato silumin
wy filtering out the hypereuteotic silicon.

Explanztory notes on the technological part of the project and

She dosign of the ore reduction furnsoe.

Asgembly crawings for the following plant soctionst flotation of
&mito. preparation of rav materialuy, briquetting of the charge and
filtration of the primary nloy; '
General speoifications of the produotion equipment.

Y. COMMENTS ON THE FACTORY PROJECT

After liléuuing the material svbmitted and hearing the additiemal
emplanations given by specialists from "Liges de Alunfnio 8.A.", the folleuing
essments may be made on the projest for estadblishing this factery?

- e Ao




1. The gyanite concentirate was adopted as the main raw material for .thc
production of aluwminiwm-silioon alloys without the neceasary procsasing
tcstl,. s0 that there sre as yet no reliablo datu on the procoss
parameters, the apecific consumption of raw material, the comsumption

of eleotrio power, oto. and it is not possidble to give a oonclusive
verdiot on the puitability of the equipment selected.

2. The system adoptod in the projcct for the produotion of aluminium-
ailioon alloys of the ailumin type by the mingle-stags or siep-uice
separation of the primary alloy fron the hypereutectioc ailicon by
filtration has not been verified by investigationa or industrial
sxperience on the part of "Ligas do Alunfnioc 8.A." or other firms.

This system has & nusber of disedvantages whioh are as followst

1. Inadequate yield of the basic product (ths silumin filtraie)s
2. e production of considerable quantities of by-products (siliceeus
filter residues) which are of oonsiderably less value than siluming
3. The difficulty of maintaining a constant temperature throughout
the whole volume of alloy to be filtered and the need ito prevent
blockage of the filter surface by large quantitios of orystals
of silicon and intermetallic oompounds,

3. The furnace selooted for smelting the primary aluminium-silioon alley
is a three-phase open-type electrio ore reiuction furnace with s
oapsoity of 10,500 kva, presaed carbon elootrodes with & gap of

1,000 mm, and s rotating bath. The furrace is supplied from three
single-phase transformers each with a oapasity of 2,750-3,500 kva.

The characicristios of ‘the transformers are as followat voltage oa
high-tenaion sidet 110-45 kv, voltage om low-tension aide: 89-170.) v,
ouwrrent on high-tension side: 254 s, ourrent on low-itension sidet
30,900 a. The inside diameter of the furnace dath varies from 4,900 mm
at the leval of the taphole t0 5,450 mm at the top. The depth of the
furnsos bath ia 2,500 sm.

——



In iim electrical and goometriocsl characieristics, the furnace is a
typical furnacc for the oielting of metailic silicon and can only be
used for ile smeliing of aluminium—silicon alloys after a nunber of
modifications in ike derign and constructiion of the lining to compnly

with the svecific regquaremerts of the procoss.

£, The distance docidcd upon in the projest from the taptole of the
orc reduction Turnace to the floor of the chop moana that ‘iae ctal
can only bve poured inio flat moulds, wherseas it is actually nore
advantagaous 1o pecur alvainium-gilicon alloys into ladlea for turther

irensport in the moiien state,

- The ‘uswfficicnt height (8.4 m) of the weym under the orane in

the casting bay of the furnase section may make it difficult io carry
out certain itechnelegical oporations in tha processing of the primary
alloy. ‘

6.  The pre;-:t p.ovides for the installation of a channellocs low-
frequency (€U cycles) induation furnace with a capanity of 375 W,
manufactured by the "ASEA" gompany of Sco P‘aulo, Rrawil, for tha
remeliing and relining of the primary alloy. Thig type of furnace is
urually uzcd for melting pure aluminium, and the firm hesm no daie

on the usa of such furnaces for the melting and refining of ulloye
similaxr in compositicn to the primary aluminium-silicon alloy. eor
deee the project give any calculations of ihs eleciriec eapacity
vhioh thio furnace chould have in the light of the specifie clvotriecal

resictance of the primary alloy.

" In view cf the fact that the primary aluminium-silicon alley noy
eontain a cousidera:le amount (up t0 10-15 por cont) of zlag ir the form of
oexides and carbvides of aluminium and silicon, <he properties of this alioy will
differ frcm those of pure aluminium, and this mey load to certain difficultics
in the oporation of the induction furaace.

o4
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On the basis of analysis of the documentery material submiited in ,
respect ~f the pi. oot and in the light of ~. grestions raived by “he
repregentatives of "Ligas de Aluminio S.A.", technical recommenuations are
given helow regurding certain special features of the technelogy aad the
design of the equipnent to be usei for the marufacture of aluminium-siliocon
alloys oy the d(irsct reduction method.

As "Ligas d¢ Alumfnio S.A." failed to subnit a number of project
doouments (listed in seotion IV of this report) when thic quesiion was
discumsed, these technical reoonmendations are of a preliminary naiure and
are subjeet to sedification aftor the receipt and siudy by the expert of the
aiseing documentis,

VI. TECHNICAL RECOMIENDATIONS

1. The >a. uateriale and their prevarcticn for gmelting

1. It would be advantageous io use pncunatic methods ol
trengporting the pulverized raw materials {cyaniie, wooi charcoal and ciwy)
instead of inc convegyors foresecn in the project.

2. In practice, briqueties for smelting intv aluminium-silicou alloye

use reducing a;ontc pulverired to a particle sive of less than 1 mm.

3. The form of the briquettes must be ruch 73 to ensurc good gas
permeadility of the charge at the charge hole of the ore reduction furnece.
In prectics, caticfactory results havs beon obtained by using brigueties of
ellipsoidal shape vith dimensions of 70:50:30 mm along their axes. The
briquettes are prossed at a prescure of 200-300 i:g/c:na.

4. The proportions of tﬁc raw materials in the charge are detormined
W ealoulations bascd on the chemical somposition of the raw materials and the

sompowition of the primary alloy which it is desired to obtain. Thus, fer
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examplo, in order to obtain a refined alloy containing GO per oent nl.uminign
and 3] por eent milicon, & churge mixture of thao following composition
would be used (percentazes Ly weight)s .

Cyanite ooncentrate o, 3t  50.3

Reducing agent: 3e.2
Keolin: _ 90 1
Aluminas 7. 8,:' ' '

The ocompositions of the cyanite concentrate, the kaolin and the reducing
agent have already been given in Tables 1 and 2 above.

S, In order to inprove the briquetting process, moisturec is added to
the oharge during mixing. The amount of moisture to ve added depcnds on the
" mature of the chaxrge materials and thoir finencsy of crinding. The uso of
_wood charooal calls for a larger emount of moisture than the use of cther
reduoing agents. In proctice, tho amount of moisturc added it 10-18 per cent
(‘Qonﬁn_‘ ;n the oompositicn of the chargs mixture and the propoertices of the
rew materials).

Me Wiquettes prcduced from sush & oharge mixiure must te dried to a
.nl“\nl M“t"of 0.5-1.0 per vent. The porosity of the dry briguettoe
is 30-30 per oemt, ani their orushing strongth is 100-200 kg/triquoite.

In prastiee, the temperatire of the drying agent is 200-300°C {deperding
on the type of reducinz agent used in the proccss). The drying time
depends on the moisture content of the undried brigquottes and is usually
¥=2 hours.

6. Decause of the unsatisfactory briquette-forming properiies of
ehatgs mixtures based on cyanite conoentrate and wood oharcosl (compared
with other charge components), the following moasures are to be
ressmended in erder 10 improve the quality cf the-briquuttea:
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- The use of compound binders (olay and sulphite liguor) in briquette
making; '

- Prelinminary grinding of the charge in &n vdge-runncr mill before it
is placed in the briquatting preas; '

- Replacemsnt of part of the wood charcosl with peiroleum ooko;

~ Oranulation of the oharga instead of briquetting.

7. It is cosontial to make provision, in the technological arrangements
for the proparation of the charge, for the possibility of returning 1 the [rocess part
-of the slag produced in the ore reduction (smelting).

2. Qre rcduction ‘cmelting)

1. The optimum dintanoe between the eleotrodes in the furnaco deponds
on the nature of the oharge and the composition of the alley whioh it ig
desired to produce, and it can only be determined hy experiences. The design
of the reduction furnaoe, which proevides for the pousibility of varying the
electrodo gap over the range 2,000-2,300 mm will make it possible to determine
the optimum pgap between the electrodes during tho start-up stage of
preduction.

2. The working voltoge for the smelting of sluninium-silioon alley
from a charge based on cyanite and wood charcoul will prcbably be vithin the
range 110-130 v, with a owrrent of 45,000-53,000 amps.

3. In order t. incrsase the electrio r_ei:iata,nce of the charge a;d 'h-m the
slootrioal conditions under which the furnace operates in ‘he manufucture
of aluminiun-silicon alloys, the height of the side oarbon lining
i the bath should be reduced to 400-500 mm above the sole level.

4o In order to avoid diffioulties in tapping motal from the furnace,
the length of tho taphole in the lining should be kapt dovn to 300-400 ma.

S. The rotation of the furnace bath cust be bsgun wi;.'h a slight
reverse. The opiimum parameters for beth rotation (angle and cpeei) ocan
e determined by oxperience during the start-up atage of production.

6. In order to be able to transport and process thu primsry aluminium-
silioon lllgy in the molten stato, provisipn muet be mode for it to be
poured into a ladle, instead of into moulde, as foreseen in ths projoot.

P




7. In the list of technologioal: o‘boutionn connccted with the
servicing of the ore reduotion furnace, provision should bo made for the
eperation of loading into the furnace correciive aiditives (lump quartzite and
1unp wood oharcosl) as well as lump slag from the smelting operation,

3. Refjning and filtration of the primary ulloy

1. Treatment of the primer- alloy with fluxes (refining) must ve
oarriod out sevoral times in sucocssion. The fluxes used in praotice are
various mixtures of oryolito with ohloride and fluorido compounds of sodium, .
potassium and caloium.

2. The amount of flux to be usod at ecaoh stige of tho processing of
the primary alloy varies dopending on the oontent of oxides and oartides in
the alloy. Oomorally speaking, however, the amount of flux uued is 2-10
por oent Wy weight of tho' alloy to be prooessed. The most advantagoous
way of introducing the fluxes into the alloy is in tho liquid form.

3. Im order to secure more complete extrastion into silumin
of the aluminium and silioon contained in the cyanite, processing of the
primary alley can advantageously be oarried out aoccording to the follewing
sshemet

- Treatment of the primary alloy with fluxess '
« Removal of slic from the alloy hy decantingi
- Blution of the refined aluminium-silicon clloy with aluminium until
a esmposition closs to the sutectiic composition (13 per cent 8i) i
v resshed; ' |
~ Piltration of thée diluted alloy to remove iron and titanium impurities.

The utilization in the ore reduotion (smelting) process of carbon
eleotredes m'd rav materials whioh are suffioiently free from iron and )
titenium will mako it possidle to simplify considersbly or evon oompletely
aveid the operation of filtering the @iluted alloy. Thiv operation mey also )
. e simplified or avoided when special aluminiwn-gilioon alloys with a high
tron osntent (0.7-1.0 por cent) are made frow the refined primary alloy.
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VII. CONCLUSIONS ~ . '

1«  The private Brarilian company "Ligas de :Alumfnio 8.!{.", with the
sssistance of foreign firms, is building a fqotox-y in the town of Pirapora,
Ninas Gorase state, Srosil, to produce aluminiim-pilicon ailoys from looal
oyanites by the direct rzduction of aluminosilicaies without oeing through
the stage of tha produotion and clectrolysis of nlumina... The ysroduction of
the faotory will consmist of spsoial eluminium-zilicon alloya (oontaining
4 11-13 per oent silicon), which are widely used in iho autoumcvile, irector,

aviation and other indusiries.

2  For the purposs of providing "Ligas do Alwafnio 8,A." with techninel
assistance, joint disoussions on seversl aspscts of the preojoct and the
fechnology of the factory to be built wore held botween the wcuther of tho
presont roport and represontatives of the oompany. The result of the
discussions was a scries of tochnical reoommendations made to "Ligas de
Alwfnio 8.A." by the author of this report, converning certain fostures
of the technology and design of the cquipment to Yo used in ithe production
of dmni\u.b-lilioon alloys bty the direct rednoiion proocese.

3. As "Ligas de Alumfnio §.A." did not submit in the oourse of she
" shove disuossions of the project & number of items of informetion which oro
of great importance in the svaluation of the projeot as & whole, the
teshnical recommendations made are of a preliminary nature and are subjeot
to modification after receipt and study Ly the expert of the vorious items
of information not previously available. -

4. A weak point of the projeot is the lsck of data raogarding
. provessing tests of the new type of raw material {oyanites) uhich is $o
bs wsed. This means that no final oonclusions oan bo draw: on tho parameters
. %o be expected in ihe production prooess, the specific oonsusption of raw
' saterials, oiher prooess materials and eleotric power, or the suitabilily
ad effestivness of the equipment selectsd.




5¢ The ocystem adopiod in the project for the production of pilumin .
Wy the filtration of the hypereutnaatic silicon from the prime.fy alloy has '
not been verified by investigations or industrial experience hy
"Ligas de¢ Alumfnio S.A." or by any other firms, and it requires furtnor
experimental verification. Aocording t.o +he datu at our disposal, suoh a
systom gives & rsduced yicld of the main product and involves some
teohnicsl diffioultios. In our opinion, it would be more advantageous to
use the system of prooessing the primary alloy by melting ii together with ,
aluainium ﬁd subsequently filtering out the ircn and titanium impuritiee.

VIII. PROPOSALS

e Im viow of the largs volumo of wori and the complicated nature
of the questions likely to arise in the stari~up and initial oporation of
the factery for the production of aluwinium-silicon alloys Irom this new
pe of ran material, it would be advantegeous to bring in rot jJust one expert
%e previde teohnical assitanoce for the start-up of the enterprise, as
.vilmd in the original projeot, but a group of erperis made up of
production engineers, scicntific workers and planning experts.

2. In order to achieve a rapid and eccnomic stert-up of +ha enterprics
and to determina the optimum charge compositions, the best hriquetiing
paremeters, the moat efficient electrical and process conditions for
emelting, and the most accurate figures for consumption of raw materialy,
other preceas materials and slectric power, it is cssential to carry out
investigations into the proceasing charaoteristica of the oyanite raw
asterial from the deposits in the steto of Minus Ceracs which it is
iatended t0 uss in the factory.

3o The growp of experts who are to tuke part in the second atege .
of the teohnionl assitance rrogramme and essist in the start-up and .
rRing-in of the new factory must be given a chanoo to familiarige

'
v
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Shewvelves vith all the infermation material concerning the projent fer
the estadlishment of the factery, inoluding tho material which was

20t submitted Ly the company when the projcot was disoussed during the
firet stage of the teohnical assistance prograrme.
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