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1. TECHNCLOGY OF THE BAYER PLANT

1. ABDUL EKADBR, J.A.M. et alii: Slectrowinning c¢f gallium: Studies with
concentrated soda solutions in the Bayer cycle. Trans. Soc. Adv.
Electrochem. Sci. Technol. Vol. 10. No. 4. 137, Oct-Dec. pp. 249-254.

A conc. solution from the Bayer process contgz. Ga 200-300, V 10-15,
Al 70-100, and NaOH 370-400 g/1. was aslactrolyzed using Ni-platad
mild steel strip as anode and Hg or a Hg-5% Na amalgam as the
cathode. The anods to cathode area ratio was 1:10. Ga collectad

in the dg pool. Yield improved with increase in c¢. d., but above
0.28 A/dma total Ga yield decreased. Under optimum conditions,

-~ 75% of the Ga in solution could be recoversd with an efficiency

of 5%.

2. ABRAMOV, V. Ya. et alii: Determination of the test sampling error in
alumina production based on flow contrvl data. Trudy VAMI, No. 88.
1974. pp. 100-104. /Russian/

A test sampling method was developed fcr in-plant jroduction

control of leaching of bau«ite sinter matarial. Roct-menasquare
deviations in chemical analysis data were determined at two plantsa.
Equations were derived for statistical parameters rslated to alumina
production. The average difference in the parameters was related to
the individual chemical variations in different sectors of production,
operation of the production units and time interval of testing. By
uging the test sampling method, an improvement in alumina extraction
yield of 2-3% was realized.

3. ABRAMOV, V. Ta.; DUDEO, T.A.: Study of the hydraulic resistance of a
polydisperse sinter cake in the process of leaching. Trudy VAMI, No. 88.
1974. pp. 83-87. /Russian/

A study was conducted on the pressure loss of a leaching solution
flowing through a slime sinter cake. The particle distribution and
average pasrticls aize of the slimes used in the study varied ovar
a wide range. The pressure drop was determined as a function of Re
number, flow rate, siime type and cake layesr thickness /Cozeni-
Karman equation/. The Cozeni-Karman constant for the above system
was determined to be 3.4. 8 ref.




ABRAMCY, V. fa.: PRBYFAM, 8. O.: Calcuiating continuous-flow LAACLLIOL

of aluminatae sintars. Cvainys Matally, No. 7. 176, op. 'm—wd. sdussian,
Mathematical 2cdeis for the 1i¢‘arant 3%agk38 oaocurriogL lurise ilaach-
ing of 3intars wara dateiminsd hased sn -~onstant aiatar paruic.e
8ize, tamperature and axtrTact.on il4quid zopcantration. Tha
chronological oprocess was i:vided in%c intarvala ‘o which =hae
valuesg of %the sx%ractad liguor ~oncin%ras.on apnd Lempearature wers
assumed to be conastant. The leacning procass of Aiza‘ in aach
intsrval was dascribed by a system of aquations for ﬁaterxal balancs,
sxtraction «instics, kinatica of A1235 logses with nydrogarnets an.
kinsetica of AlZO} logaes with sodium aluminium hydrosilicates. an
axamination of varcious data showad that the gynthesizaed mathematical
model was adequata for tha proceases accurring during laaching. The
model is recommended for prac%ical applications.

ABRAMOV, V. Ya. et alil: Technical-aconomic ana.yais of dif’arant
methoas for leaching bauxite cake. Cvatays Metaily, No. 1l. 1975. DP-
38-40. /Russian/
An analysis was made of fiva variations of 'aaching methods: leach-
ing the entire mass in a battary of diffusers; leaching by a combinsd
method using a battery of diffusers to treat the lar¢e-~aizad fractions:
leaching by the combined method using a vertical apparatus %to leach
the large-sized fractions; leaching by the combined method using the
percolation mothod; and combinsd leaching using a tubular systaen.
Ths results were used to select new aquipment and %o modermize axist-
ing gystems and to develop new trends in the development of equipment .

AKSELRUD, G. A. et ai:.: Kinetics of wasL:ng a solution with rsd amud.

Trudy VAMI, No. 81l. i(+7/lL. pp. 90-37. /Russian/
The purpose of the present study was to detarmine the kinetics of
the process of washing a 3olution with a fine rad mud layar, obtained
after leaching alumina-containing ainters. A laboratory setup was
used to obtain exparimental data on the weizht of soluble material
in solution as a function of treatment time. Treatment consisted of
filtering and decanting. It was eastablished that the theory of
diffusion leaching of a layar of porous particlss applies to the
washing of red mud. Constants in the diffusion equation for this
process were determinsd.

ALEKPSROV, A. I. et alii: Blaectrolytic separation of gallium from
alkaline solutions. Azernajdfanskij Himiceski; Zurnal, No. 3. 1975.
pPpP. 96-38. /Russian/

Gallium was separated from alka..n) aluminate solutions in Aizo5

production. The yiald of a ia rvference to the electrical current
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op A BK #i1CLI0US Jiow .o.ash. ias A0la%ions ®ag conglleraenlr Powa
shan “rom zailata 8oiun. na. fialds of 1.7-0% %a wers obtainaed w®han
the solution wasg pravious.y atirrad witn Hg. The latuer lad tu
formasion of a darx-gray iayer of alime oo the gurfacae of Hg, conslat-
ing of Ju, Ni, Pea and 3ome other slactroposdisiva a,+4mants caeamantatad
by He. Aftar ths Ha treatmsnt, a significant amount of impuritiss
remained {n the aolutlion.

Alkal!l recovary from aluminatas solutions used for plckling of aluminium
/alloys/ and for alumina production from ore. No. 431,106 /27 Dac.1371/.
/Soviet Patent/
Solutions of alkall metal aluminatas are treated with 3=5 molse
calcium carbide/l mole alumina in the solutioni the alkaline phase
/for example, sodium hydroxide/ is aseparated. Temparature is kept
at 70°C or less. Ths axtant of recovary is increased. Calcium carblde
/312 g/ /2-«+ cm pleces/ was reacted with alxall aluminate solution
/1 1/ containing l13.1 g/1 NaOH /free/, 247.7 &/1 NaOH /bound/ and
165.8 g/1 A1205 at not ovar SOOC for 25 hr. A solution of sodium
hydroxide /0.521/ was 3eparated and combined with washings. The
amount of acetylenae obtainad was 78.1 and 50.C g/l concentrate godium
hydroxide 0.80 1.

Alkaline aluminate solution from alumina processing. As. Uzb. Chemical
Institute. No. 507,526 /21 Juns 1974/. /Soviet Patent/
Alkaline solutions containing red mud formed during bauxite procesa-
ing by Bayar’s method is clarified using 400=500 g/ton of a low
molacular, cationic flocculant of formula, where R s 9-15°C aligl
group and Ar is a substituted derivative of bsnzena, naphthalene or
anthracenae. More intensive mud solids flocculat.on is achieved. Some
600 g/ton of mud of the above flocculant are used and after »0 ain
the laysr of clarified watar in a taest vessel ts 79% of the total.
With no flocculant it is 53%, and with other known flocculants it
is 70 and 63%.

Alumina poaparation from bauxite-alkall aluminate solution added in
rtions to lmprove separation of sludge. Aluminium Marnssium Slsct.
d. Re. Inst. No. 461,062 /2% Nov. 1971/. /Soviet patint/

Efficlsincy of the process is increased when the bauxits is treased
wi%h alkal! aluminate solution, not in bulk, but in portions added
in such a manner that at least 1 hr slapses between the addition of
the first and the last portion of baux.te. This increases the rate
of savaration of sludge from the solutlon and hedcs the rate of
decanting, by 16 <imes. Some 1C92.2 al of alkalli aluminate solution
/I/ coctainias 247 z/1 Na:O /as alkali/, 25 z/1 NazO /as carsonate/
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with a waager solution /17 and concqontratad an « A ~l49ar iaAayar
of 10.8 2@ n-ight waa formad aftar !5 min, ®whila 8 2ogptrol tn whilch
the bauxitae was added in A ainitle 3tap and lsachad Tor 10 ar producad

a clear layar of J.-5 cm ha.izht.

Aluminium solution purification. Paviodar Aluminium W¥orks. No. 408,387
/22 Aug. 1372/. /Sovist patent/

The title method, useful in Al tndustry, s based on removing sillica
from aluminate solutions by adding sodium-aluminosilicata /I/ and
title additives /obtainsd by leaching clinker to give unclarified
15-20 g/1 solutions/. The axpandi-ure of addit.ves is lowar ‘20-20
g/1/ due to creater activity. Additive from lnaching wasta contains
26.3% /1/, 20.%% Lron oxide hydrowarnet and ld.4% beca-ZCaOSLUz
/chemical composition /%/: 3iC . .75 Aleﬂg 19.25 Fa;,O5 13.0;

Ca0 24.4; NazO 5.8; calcinatio 39 1l.1/ 13 added as 15-30 /1

solution to aluminate 3nlution at atmospheric prassure 5 hr at 100°C
gives silica modulus ini%s in clearsd solution.

APOLINSKAJA, R. M.; BEREMIN, I. I.: Bffect of alkali and accelerators

on
No.

the technical characteristiccs of aluminocalcium sinters. Trudy VAMI,
8l. 1971. pp. 40-46. /Russian/

An experims;ntal study was mads of th4y affect of Nazo and accelarators
/NaCl, Can. CaCl,, atc./ on the charactaristics of CaO-AlEO3—3102
ainters. The alkall had a similar affect %n %hat of Cal. In some
cases, the AlEOI extraction yleld decreased with increasing Nazo
content; ln othear cases it increased. The affact was a functiocn of
sintering temperature and Alzox/sm2 ratio. Accalerators intensifiad
the 3intering process, loveriné sintering temperaturas by 25° o

s0° ¢. Depending on the accelsrator usad, thers was a naximum effect
at a given lavel, above which the A1205 extraction yisld diminiahed.

ARLJUK, B. I.: PRRKH, A. A.: Selection of fuel oil comoustion conditions

in

32-

alumina-production rotary kilns. Cvetnye Mstally, No. 3. 1476. pp.
35. /Russian/

Optimal conditions for combustion fuel oils in the rotary kilns for
alumina production and the ralationship for calculating the maximum
allowable siza uf fuel atomization under conditions of exclusion of
fuel deposition on the material ware determined. It was shown that
{n tha kilns with size S5 x 185 as comparaed wi%h ubose 3 x o0 and
3,6 ¥ 150 mm it 1s possible to incrsare deposition of oll drops on




the matartal which leada %o ovaraxpandtiture of fuel, sucilmation of
alkall from %ha ceka, raduced sxtract.~a of %he alumina and ~l.os8lng
of the acreen chain. To i(mprove the comoustion conditions of fual
{n kilne > 1 14% am it {3 racommendad .nat %he 18l prassure  Dha
incraaged to about ~C atm. “ ref.

la. ARLJUK, B. [.; HRREH, A. 4.t 3election of comoustion of 20al dusat ‘el
in rotary kilns. Cvetnye Metally, No. 10. 176, pp. 40-4.. /Russian/
A mathematical analysis (s mads of %he comvustion and heat transfar
in rotary kilns using coal dust fuel. The analyais was used to t:raat
experimental data accumulated at sevan diSfarent A1203 sintaring
plants. Coefficilents in the squations were determinsd from ths data,
and these, used in the squa:ions of combuation and heat tracsfar,
allow predictions of flame langth, %temparaturs, atc. within 1O-15%.

15. ABIJUK, B. [. et alil: Propertias of hydrated alkxali mwtal alumino-
silicates. Jurmal Prikladnoj Himii, Vol. 48. No. 5. 1375%. pp. 994-326.
/Russian/

The composition of precipitatea formed during 1wating at 1007 to
23¢"” C of aluminate solutions containing Na and K hydroxides,
sulfates, chlorides and cartonates changes with the temperaturs and
duration of treatmeut of the order zeolite to nosalite to cancrinite.
The rresence of sulfates, chlorides and carbonatss, and also of beta.
2Ca0.8102, causes the formation of lass-soluble aluminosilicate
hydrates, that i{s, of noselits and cancrinite, and thus also tha
separation of 8102 from the solution. The solubility of tne
precipitates in the aluminat®e solution from which the 8102 was
removed /containing Al O5 85, S10, 0.03-0.04, Na 50 75, KZO 39,
30,°4 and C1~ 0.2 g/1) 1s about 0.45 S10., g/l at 100°C of the form

4
close to zeolite and 0.1l 810, g/1 at 175" C of the cancrinite form.

16. ARLJUK, T. A.; TBLJATNIROV, G. V.: Crystallization of alumina from
aluminwn oxide hydrates, ditfering by preparation method. Cvetnyse
Metally, No. 1. 1976. pp. 43-45. /Russian/

Bayar method aluminum hydroxiue crystallizes into alpha Al,O,

faster and at 1225° to 1250° C, a tempsrature applicabls c; blant
calcining conditions and 75° to 100° C lower than the carbonation
hydroxide at 1300° to 15500 2. Thi= 13 due to the Baysr hydroxids
microstructure which is hexagonal stepped-lamellar aggregata, whils
the carbonation hydroxide is prismatic divergant aggregata, and also
containa some boshmite. The Baysr hydroxide contains only hydrargill-
ite. The less coarse and the lowaer the alikall content ths fastar

the crystallization rate for either method matarial.
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18. ASKZROV, A. 2. TOKAREV, B. D. et alli: Plotoflocculation clarifying

of muds from aluminats liquors. Cvatnye Mataliy, Ho. ». 1375, PL. +=d7,

/Russ.an/
An invest.zation was mada of %he pogsibility of isinyg flotorflocculae-
tion to ramove red mud from aluminate liquers in %ha Hayar sroceas
and for the removal of Suspenainng /white aud/ :n alumlna production
from aluminosilicatas. Polyvinyl alcohol and itg aldenyds darivativas
were used as sludge collactors. Whaen c.arifying under idsntical
conditions all the muds were takin 4P in tne foam with the samsg
efficiency. The mschanism of atsachment appears %o be intermediata
betwesan adhesion sticking of particles of flota%ion 3iza and the
adsorption of dissolved surfaca-activs components in thy ligquors.
9 ref.

19. AVGUSTINIK, A. I.; STRAKHOV, V. M.: Zinetics of alumina dissolutiog in
a feldspar melt. Izvastija Vysdih Udebnyh lavedenij, Himija i Hizmiceskaja
Tannologi ja, Vol. 19. No. 5. .76, pp. 728-730. /Russian/

The solution rate of alpha AJ.(_,O,R particlas in feldspar malta
increased from 4.0 x 10-5 at i}?OJ C to 8.3 x lO’ij Z/3q cm min

at 1450° C, correspondlng to an activation anargy of 70.1 kcal/mols.
Solution rates wers determinad 2y microscopic observation of spnerical

A.1205 particlas |n contact with the amalt.

20. Bauxite digestion b5y caustic alkal: with Loproved hsat tranafer in
tubular reactors. Vereinigte Aluminium Waerka AG. No. 2307,322 /17 Fab.
1973/. /German patent/

Bauxite suspsnsion at 10-200 atm, and 200° to 300° ¢ is passed

with velocity 0.5-7 am/ssec /orefarably 2-=5 m/3ec/ and espscially

with turbulent flow with Reynolds number 109, having a solids con-
tent 1-6 vol %, and an averags particls size 10-150 microns, through
a tube or tube bundles heated by countarcurrent ‘low /in a concentric
tube/ of hot digested suspension, 3team or other hsating. Par4 of

10




22.

23.

24.

the iilgeated liquor containinZz red 3iulxse i3 racyclad Shrough *%nhe
digaation %ubs and the heat tranafar coef?icisnt ¥ ia locraeasged

.Y 5~8% of frese fead opsration.

sauxite suspenslon for aluminum production fraad from =H>Arsa
particles by partial recycliog %o miil. Alutarv Aluminiumipar! Tar-
vazd Vallalas, No. DL 12C,365 /15 Oct. 1+475/. /G0P patant/

A bauxite suspension for Al production {8 prapara:d 5y passlong ne
guapension /between %he grinding astags and %the Jizao.ution stage/
through desilicizing tank/a/, 1-10% of the suspension natng /dis/
continuously withdrawn from %he lowar part of tha lesi.iclzing

tank /which is not provided with any stirring iavicas/ and returnad
to the grinding stage. The particle size rangs ts improved and

the dissolution of the bhauxite is facilitatad.

Baysr alumina extraction from Oauxits contalning zeothite. Mitsul
Mining and 3maelting Co. Ltd. No. 2435, 22% /1w Juna 1374/. /aerman
patant/

The extraction of Alzoe from a bauxita contalning Fe in the form
of geothite by the Baysr procaess, u8ing an aquaous caustic alkall

~
2]

golution is carried out at a temparatura of 100° in the presencs
of a reducing organic substance /I/, preferably a colorasd substancs,
agpscially bumine, in an amoun® of maximum 9 g/l aqueous algall
solution. The use of a higher extractiot tsmperature and /1/
improves tha axtraction and algo facilitates the sedimentation of

the red mud.

BAYSR, G.: An aconomic solution to gZat rid of rad amud. In: Symposium

on "Snvironmental protuction in tha aluminium and othar non-farrous
metal producing industrias”, Stonshouss, Glos. 1273. Tachpocopy utd.
pp. 12-20, 53=%.

Some racent possibilitisa for utilizing red zud are dealt with,
aspecially in nlants producing alumina by tbe Baysr process. Among
these are the production of cast lron or steesl from rad amud 59y a
direct two-stage reduction process: firat 9ricks are procassad

from red mud; then a vary active flocculation 1s ugad for purifica-

tion of pollutad iater.

BELIROV, B. 4. et alii: Automatic conrrol systsm for aluminate llqucr
carboalzation. ~vatnys Metally, No. 3. 137o. pD. 36-39. /Russian/

A self-adjusting system £or controlling the procass of carbonation
of aluminate solutions is dascribad. Ty use of the 3ystam in
controlling the carbonat-ion procaas raducaed the daviat:iona of %he
real valuss of coacantrations from The presat 00ed by two ~1maaJ

as comparad with %he manual contTol gyshAL.
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bauxlt48. ThAa 3urt .cd soncantrastion of ataccn a0 .00 1 oon rad aud
13 a functionn of (.3 2oncentration in L «TU8aG L1 juor and Ls oot
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gaatlon, a piriod correspondiary Mo tus retant.on Lome inoplant
digagtion 3yat ms. Yndsar plant dirgegn condi.ons and 3tarch cnaraas
70% of nhe atarcin cnargid 13 aasorvsad oy otad rad @ud, about U %o
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HER%ZA, L. V. et alill: Juantitative Jescription ot Los uspsnusancs

of Zibbsite solubility on ths sSolvaent concansration iod L9mrCeraturs

in the sodium oxide-aluminum oXide-wat:r sv.itsm. 'rTuay inst_Luha
Metallureii 1 Obocasisnija Akadem.i sauk ndazansko, 34w, Yoi. 2U. 1975,
pp. 82-30. /Rurssgian/

The taup:rasurse dapendsnc+ of gibbsita 30lubility /ya/ in the system
Na,O/N/-Al.0,/y/=d.,0, whare N, y, 7
2 < 3’ <

Il

givaen for 09 to 1002 2,

, 4Fe concsentrat.ons in z/l, i8

BERZH, V. [.; ZRASHOPCLSKY, %. D.: dethed for determining the optlpum
tamperaturs tor %ths decomposlsion 0! an aluminats .iyuor sased on A
mathematlical /xinytic/ modal. Trudy VAT, MNo. +1. 147>, op. 130-1734.
/Russian/
A x1in9tic modi. wag used %o 19%arm.nd OTLITum {9CcOomposSltlon  tempera-
tures for aluminum nydroxide from sodium alumlnate 3olutions. dasides
temp+srature, basic paramecers diterminiaz lscompasition 1o “hesy
solutions ars Aldol coatent, caustic modulus /molar ratio of caustic
alkall to Alsoﬂ/. loss modulus /‘weisht ratio of hydroxids lost to
1120% content 1n solution/, initiil and final tempueratures and process
duration. Based on computsr sol .tiou of interdepsandent process
aquations, 1t was found that optimum t4mteratures 1or lncreasing
t.me interva.s decreassd from 5%.5° 7 /(=10 ar/ to s’ C /40-o0 br/,
which ars somewhas lowsr shan the initial and tinal tsmparatursy

used undsr i{ndustrial coroltliORS.
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BERTJAKOVA, L. V.; POLJAEROV, 4. I. et alii: Study of aquecus sodium
aluminate solutions in a wide rangs of concantrations and %emperaturas,.
Izvestija Akademii Nauk Kazahskoj 35R, 3ar. Piziko-Matamaticeskaja,
Vol. 13. No. 2. 1975. pp. %3-42. /Russian/
The deperdenca of the proton spin lattice relaxation “ime oo thae
concentration and tempsraturs shows %Dat in the scolutions of Low
Nazo concentratior /100 g/1/ Al/OH/_“ ione are prasent, which
associate when the concentration of Nago incrsasas aud when alpha
is less than 3 /alpha is the ratio of molar concsntrations of Na20
and A1203/. When alpha is over 3 Ll/OH/—“ dominates over other
forms of aluminate anions up to the Naz concentration 200 g/l. Whaen
Nazo concentrations ars over 200 g/l, dehydration of the Ll/OH/-“
anion takes place.

BIXKLFELDT, K. et alii: Heat consumption in the production of aluminum
oxide. Brzmetall, Vol. 29. No. 3. 1976. pp. 120-125. /German/
Energy consumption in the production of alumina from bauxite by
the Bayer process is discussed. Important facto.s ‘n the ronsumption
ars the transport of bauxite, extraction, eva'oration aud calcination.
It is shown that the enargy consumption can vary comsiderably and
can bes influenced by the processing technique. Whereas the snargy
consumption for calcining, using the fluidized bed techniqus, cannot
be reduced significantly, extraction and evaporation are processing
stages which can be greatly affected as far as energy consumption
is concerned. The quality of oxide that is aimed at has a large
influence; 1t is to be hoped that under the pressures to 4conomize
in energy there will be an adjustmant of American and Buropean oxide
qualities.

BRIN, V. G.; BREMIN, I.I. : The thermodynamics of chlorinating alu-

minum ores. Trudy VAMI, No. 81. 1971. pp. 32-39. /Russian/
A thermodynamic analyasis was made of 30 diffarent chlorination
reactions of Al ores with various compouant reactants. The temperaturs
dependence of the standard isobaric-isothermal raaction potential 1is
presentsed for each reaction. It i3 shown that in the chlorination
of iron and titanium oxides without reducing agents present in the
temperature range 800°to 1300°K the reaction occurs at a vary alow
rate. Iron sulfides could be chlorinated without reducing agents
pressent. The presence of reducing agents in the chlorination of
oxides of Fe, Ti, Al and Si shifts the equilibrium to the product
side. If O i3 presant in the gas phase above the equilibrium level,
the chlorides are oxidizsd and the Cl can be ressneratad.



CATON®, D. L.; MATIJEVIC, 8.: Aluminum ©ydrous oxids so.ations. Pt.
<. Pretaration of uniform spharicai particlies by aydrolyais of a.umi-
num sac-butoxida. Journal of Colicld and Intarfaca Scisnce, Vol. 48.
No. 2. 1474, po. &il-2Cl.
Alumin:um hydrous oxids r~clioidal 1isperalons consisting of
spherical particies of nArrow aize distrinutlion wars prapared by
hydrolysis of Al ssc-uutoxids in aqueous 3ulfata solut.ons ®ollowad
by aging at a.ivatad temparatura. Solu*.ons songlaeting of %thagae
uniform particles form only under czordi%ions +hat are controilad
with respect to concsntration, pH, rata of heating and aging
temparature. The affects of various paramstars on the modal particls
siza, size distribution, relative stability and slectropnoretic
moblility of the soluble particle 13 discuased.

32. CHANDLRR, J. L.: Advances in %.e use of synthetic flocculants. In:
Light Matals 1376. Vol. 2. New York, l+76. Matallurgical Socisty ALMS,
pp. lo3~171.

High molecular weight synthatic flocculants aava advantages ovar
natural flocculants in th3 separation of red mud. Bacause a
synthatic flocculant solution i{s relatively unstable, a new system
developed makes and uses it qQuickly, delivering it to ths thickeners
by low-shear pumps. PFlocculant charge is feedback-controlled at
sach thickener individually, using photoselectrTic sensors which
follow and record turbidity changes rasulting from rake actionm in
the thickener. The turbidity record indicates the flocculant
requirement, which is manually controlled but can be computer
controlled. The saving in flocculant cost gives a gnod return on
equipment cost. Synthetic flocculation gives high mud compaction
with low mud volume and short mud retention time. In the Alcan
system, ccmpaction 18 optimized by using underflow line presaurs
measursement to control underflow rate. The result ;s higher washing
efficiency and lower soluble caustic loss.

313, CRIADO, b. et alii: Dilatometric charactaristics of calcium aluminates.
Boletin de la Socisdad Bspanola de Caramica y Vidro. Vol. 14. No. 3.
1975. pp. 271-273. /Spanish/
The dilatometric behavior of Ca4, CAQ, CBA' CA6 and CleAﬂ, where CzCal
and 4 = A1,0;, is studied on test rods fired at 1200° to 1600° C
far over 10 hr. Curves for thermal expansion are given. CA2 shows
the smallist thermal expanaion coefficient and CA6 the largest. The
variation of the coefficient is a function of the 11203 content.
X4,

OBNEO, S.: M:%hod and device for waste heat recovery and sand removal
in the Bayer process. No. 3,362,537 /4 Feo. 1371/ Official Gazetts,
4 dar. 1975. /U.3. paten:/



In the Baysr process for production of alumina by treating bauxite
sontaining monolydrated alumina with an aquaous 3olution of caustic
soda at high temperature and high pressurs tc form a slurry contaln-
ing sand, the slurry being subjected to multistags flashing for
lowsring both temperature and preasura and Zenaerating staam, the
slurry passing after the flaaning through a gserias of continuous

red mud thickeners in counterflow contact with wash water, and
recoverins alumins and caustic soda contained in the slurry from

the overflow liquid from the red mud taickeners, tha improvement
comprises the steps of introduclng overflow liquid from the red

sud thickener into a vessel, last stage flaahing the slurry Ln the
vessel, bringing the overflow liquid into counterflow contact with

the steam generated by the last-stage flashing of slurry within the
vessel and effecting heat excbange from the steam %o the overflow
liquid, forwarding heated overflow liquid back to the thickener and
using it as wash water for red mud, discharging slurry from the

vessel after flashing at a rate permitting settling of sand particles
in s lower seotion of sand vessel, separatsly removing sand and slurry
out of the vessel.

35. Dissolution of goethite contalning bauxite by Bayer method in presence
of sanganous ferrous, cobaltous or magnssium ions. Fémipari Kutaté In-
téset. No. DI 2558,411 /24 Deo. 1974/. /German patent/

Dissolution of goethite-conteining bauxite by the Bayer method
comprises treating of the bauxite with an aluminate lye containing
80-300 g 3120 /osustie//1 with addition of 2-6 wt % Ca compounds
calculated as CeO, optionally in the presence of 1-20 g NaCl/l and/or
1-8 g 80“2'/1 at 180°%0 300°C. The bauxite dissolution is carried
out in the presence of 0,3-2.0 wt % of Mn°* /prererably in ths form
of an oxide—hydroxide manganese ore or Mn impurities in the bauxite/
and/or re?* /preferably in the form of FeSO, . 7 H,0 or an Fe ore or
hz’ impurities in the bauxite, or partly reduced red mud/ and/or
Coz’ and/or Igz’ /preferably in the form of calcined magnesite
and/or dolomite/. The dissolution is carried out in a tubular reactor.
The goethite contained in the bauxite is converted to hemati%e more
rapidly and at lower temperatures than in the kaown process; the
separation of the red mud is faoilitated; the loss of caustic soda

is reducasd.

36. DOJLIVOV, S. P. et alii: Increasing the aluminum hydroxide concentTation.
Cvetnye Metally, No. 7. 1376. pp. 35-%6. /Russian/

In order %o inorease the precipitation of aluminum, hydroxide tests

wers made using synthetic high-@molecular polvmers of the cationic
type containing peridinium chloride, beta-, alpha- and gamma-
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plecolinlyw znioride, 2yta-pisclinic fractivn, julnolinium chlort le,
leapidiolum chlorids, jul.coldinium cnlorids and 13oquinoldinium
colorida as flocculanta. Of %he flocculants tistad <amme- and aipha-
picolinium chloride ware the most active. The <amma form L8 BOSt
affactive a% a consuaption equal %o J0C 2/%on AL/TH/,. Whao Lsiae
the alpha- or wamma-picoiinium cnloride 1in concentrating  Aidmioud
hydroxide *“hs sclids cootesnt in %ne :oncentrator svarfiow L: reduced

and the sedimantation aquipmsnt is$ opuratad at a astsr rate.

37. BRBLIN, N. I. et alii: Development of tha _tichnolovy of mu.tipls
troacment of bauxites. lzvest.ja Vyssih i/Ceonyn Zavedeni, Cvetnaja
Matallurgi ja, No. 6. 1975. pp. loe-l67. /Russtan/

A pilot lndustrial trial for a new method of prccessing red mud is
briefly discussed. After heating in a rotati.ns, kiln, the sintered
oud i3 mel'sd in an slectric furnace %o produce cast iron, alumipa
/leached from siag/ and cement. [t was concluded tha® %his two-3stap
process was highly faasible on a commarcial leval.

18. BREMIN, N. [. et alii: Dissolution of iron in alkaline and aluminate
liquors. Trudy VAMI, No. 3l. 1275. pp. 10-1%. /RQusaian/

Bxperiments were made on the leachins of stscially prepared sinter
of the following molal component ratios: Na|20//L1205 + ?9205/ = 0.9%
and CaO/SJ.O:2 = 1.35. It was determined that the amount of Fa dissolvea
into alkaline and aluminate solutions during bauxite leaching from
bata-NaFeoz i3 a maxiasuw after 1-2 br and increas.s with -~ising
alkalil concertrat.on and temperaturse. Alzmost no Fa from beta-—NaF902
dissolves in soda solutions. The amount of Fe 3ecretad Lnto the
aluminate solution from the sinter doss not dsepend on the Fe zontent
of the sinter.

39, BRELIIN, N. . et alii: Solubility of l\I&LCQx and '!a2oo in aluminate
liquors. Cvatnye Metaliy, No. ll. 1375.%p.-" . /Russian/

The soludbilities were studied ovar a wide rang3 of tamperatures and
concentrations. For sodium carbonate at a constant %emperaturs and
alkalinity, %he solubility increases as thu .a ,O concentration
decreases. For a constant Ja O concentration and alxalinity the 30~
lubility increases with lncroaslng tamparature. For a constant
temp-rature and SaZO concentration the solubility decreeses slightly
for a decreass in the alkalinity. The composition of the solid phase,
regardliss of the experimsntal conditions, i3 Na;_,CO‘5 . BZO' For
Na2‘\‘0u the solubility increasis with a decrease 1n ths Na20 concent-
ration, and with an increase in temperaturs, the increase being
greater with the greatsr Na.C concentration. It also increas<s with
an increase 1n the al.ul:.m.;y of tha solut.on. The composition of
the 30l1id phase dereands on %2¢ exDerimantal ~onditions.
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40. EREMIN, §. I. et alil: ™a 30lubility of sodium salss 2 aluminate
solutions and the composition of the aquilibrium solid ,"ases.
vaung Vyséih Ofebnyn Zavadenij, Cvetnaja Metallurgias, a. 3. 1375-
p. 8. /Russian/

T™e solubility of Na salts in aluminats sclutions aid the compoalition
of the aquilibrium solid phasee formed over a conceantratlopn range

of 100-35%0 g/l HlZO within the tsmpsrature Tangs 1250 to 5»()()O c
wers studisd. The caustic modulus of the solutions was atither 1.7
or 5.9. The equilibrium solid phases were found to be NAECOB.HQOJJ
and NalP - MZSO“. the uazso“ either as thenardite or Type 171, If
!32003 and hzso“ were simultaneously pressnt in thae aluminate
solutions, depending on their respective amounte, sither barkeite
or a solid solution of the berkeite phase of varying composition
was formed. The simultaneous incarsction of u.zco}. n;zso,‘ and Raf
in aluminate solutions resulted in a faster rate of formatiom of
the binary salt NnZSO“.llaF vhan that of barkeits.

al. SENST, D. F.: Aluminum oxide-water system at 25° C and 1 atmospbere
total essure in the 5-13 pH range. N~ues Jahrbuch fur Mineralogie
Ab ungen, Yol. 125. No. l. 1375. pp. 80-30. /Ge rman/

Some O.l1F AlClj solutions were treated with  ither NaOH or NH OH
at 25° C to precipitate aluminum hydroxides. The p was varied
between 5 and 13. The hydroxides were examined shortly after
precipitation and then after 24 hrs, 3 days and 6 months. Conditions
for forming gibbsite, boebmite, bayerite and nordstrandite wers
identified.

a2. Bxtract alumina from mixture-type bauxite. Jumitomo Chemioal Co.
Ltd. No. 75 020,040 /5 HNov. 1966/. /Japanese patent./

The Ll205 is extracted by first keeping the alkali solution and
mixture type bauxite at 160° to 180° C to dissolve the Al;05.3HZ0
and incraase the desilification of clay-type silica. Thsn the slurry,
an alkall solution and steam are injected into a piston flow-CYDe
aatoclave and treated at 200° to 250° C. This prevsnts formation
of alkali aluminosilicate scale.

43, Bxtraction of elumina from beuxite orss. Xeynolds detals Co. No.

3,966,874 /14 May 1975/. Official Gazette, 29 Jupe 1976. /U.S. patent/
An improved wet caustic process for the extraction of caustic soluble
alumina values from a bauxite containing, on & dry pasis, et least
1% by wt of goethite, calculated as /Pe0/CH, and at least 1% by wt
of a monohydrated alumina, calculatad as uzos.azo, comprises tne
staps of: forming a caustic slurry of the sguxite, in a prensating
zone, preheating the caustic slurry of Ddauxite in the aosence of a
nereafter defined Ca compound and 1o the liquid pbase %o a temparaturse

1M
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of at lsast 20C° Ci passinZ the preneated aslurcy %o a divestion
zone whereipn the slurry is maintained 1n the .iquid phase under
digestirg conditions of at ileast 22%0 T for a diZesting tide
sufficient to dissolve aubstantially all of the caustic 3oluble
aiumina from the bauxite, ~"here Deingk ais0 added Lo Loe didLastion
zone a Ca compound selected ‘rom the group consisting of Zaud,
Ca/GH/2 and CaCo,; and removipg ths resulting 3slurry from the
digestion zone and in a recovary zome recoverim’ the alumipa values
tharefrom.

4s, Bxtraction ¢f alumina from slurry of ore and aixali solution. Sumitomo
Chemical Co. Ltd. No. 75 054,099 /7 Nov. 1974/./Japaness patant/

Method for extracting alumina from ore 1s designed to prevent
deposition of scal3s on the inner walls of the slurry preheatser,
to effectively use the heat and %o make the maintenance of the
preheatar more simple. 4 slurry ias introduced .ntc a tubular preheat-
or and heated to a tamparature osar to ths extraction tJmparaturse.
The slurry is then introduced into a tank for <desulfurization,
preheatad it 1500 to 170° C and ted into an extractor aftar p»assing
through another preheatsr to axtract alumina conotained :n the slurry.
The slurry consists of an ore coantaining alum:pna and an alkall solution.
T™e amount of the alkall solution is sufficient to sxtract alumina
contained in %the ore.

45. FARKAS F. et alii: Bffact of the soda content on the conductivity of
aluminate liquors during conductomstric detsrmination. Magyar Kemiku~
sok Lapja, Vol. 30. No. 9. 1975. pp. 460-465. /Hungarian/

NaZCO3 addition %o aluminates increases the conductivity when Na20
concentration is 45 g/l or less but increases conductivity when
N|20 concentration is over 55 g/l. A scda-indepandeant point, depend-
ing on the Na20 concentration and on thd NaZO/A1203 ratio, can De
determined. These relasions waers used to establish an on~line
automatic analytical system for monitoring the composition of
aluminate liquors.

46. PEDJAEV, F. F. et alii: Flotution enrichmeat of bigh sulfur ocauxitas.

/ /

Izvestija Vyssih Ucednyn ZavedeniJ, Cvetnaja Metallurgija, No. 6. 1975.
pp. 17=-20. /Russian/
Sulfides wers removed from bauxite by flotation using soda, copper
sulfati, butyl xanthanate and pins oil. In this flotation medium it
was possible to obt. in an alumina product with 0.4=0.0% S. The alwrina
7ield from the product obtainsd after flotation ssparation of bauxite
containing 6% 3 was 95.8% and ‘rom bauxite consaining 2% S was 39.clh.
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47, PONSECA, M. C.: Considerationsa on the structural nature of the ailuminate
solutions. Pt. 2. Metallurgisas, Vol. 28. No. ll. 1976. pp-. 618-621.
/Rumanian/

The main theories referring to the aluminate solution structure
and their limit of applicablility in the industrial sxtraction
processes of alumina are pressutad analytically and synthetically.
The theory whicb explains the separation of the aluminium hydrozide
precipitate from golutione, by the forming of the zwitter-ion chains.

48. Gallium by liquid-liquid extraction from ore. Rhonse-Poulsnc 8. A. No.
2530,880 /12 July 1974/. /German patent/

Recovery of Ga by liquid-liquid extraction from strongly basic,
aqueous, Baysr process sodium aluminate solution is improved by
using an 8-10% solution of 7/5.5.7.7-tatrametbyl—l-octen—)—yl/-s—
-nydroxyquinoline /KeleXx 100/ in kerosina. The Ga yisld can be
further improved by addition of l1-decanol to the ocganic exgractant.
Gallium is recovered from the organic phase by excraction with a
strong HCl solution. Thus, 100 ml sodium aluminaze solution, contain-
ing NCZO 166 and L1203 8i.5 g and Ga 240 mg, was extractad with 100
al solution containing Kslex 100 8 and kerosins 32%. The organic
phase contained Ge 148 mg/1, A1203 and Na,0 1 g/l. The Ga content
of the aqueous phase was 92 mg/l corresponding to a 61,54 Ga yleld.
If tkhe extraction is done with a kerosine 90 and l-decanol 10%
solution as solvent for Kelex 100, 197 mg/] Ga, corresponding to
an 82% Ga recovery, can be obtained in a siogla stage extraction.
In two stages, the Ca yield can be increased to over 39%.

49. Gallium reccvery in Bayer aluminum process. Chuo Construction Co., Ltd.
No. 75 026,486 /21 Jan. 1969/. /Japanese patant/

The electrochemical extraction of Ga from a circulating alkaline
solution in the Bayer process i facilitated by applying a raduction
treatment to the circulating alkali solution to remove Vv, Fe, Cu,
Mo or the like, as insoluble metals. After guch treatment it is
poasible to directly electrolytically deposit Ga on a Cu cathode
from an alkaline solution which contains Na2CO5 18 g/1, S10, 0.3 g/1,
SO3 0.15 g/1, P205 0.8 g/1, V205 0.5, Ga203:0.08-0.2} g/°. and A3203.

50. GOLDMAN, M. M.: Conversion of roasted bhigh-iron bauxite to alumina by
the Bayer-sintering process. Trudy Instituta Metallurgii Obgascenija
Aksdemii Nauk Kasahskoj SSR, Yol. 50. 1975. pp. 23-25-. /Russian/
The optimum conditions for leaching calcined bauxites ars: 200° ¢
and concentration of circulating Nazo 200 g/l. Separation of the
magnatic fraction from the slime af%ar leaching of tha calcinad
pauxite is effective and involves low losses of valuatla components.
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51.

52.

54.

55.

This makes it possibla to treat hi,» 78, high-81 bauxites ef?icient-
1y by the Bayer prucess. Use of magnsiic apnealing increasies the
uniformity of the raw material.

GOLDMAN, M. M. et alii: Complexss of trivalent iroo in alkaline
aluminate solutions. Izvestija Vysfih Jéebnyh Zavedsnij, Cvetnaja
Metallurgija, No. 5. 1975. pp. 43-47. /Russian/
Ion complex reactions were studisd in Nazo-uaofhzo}-sxoe-aza
solutions at 100° C. Rlectron spsctroscopy, polarograpiy and EPR
techniques were used to detarmine the reaction of trivalent Fe with
alkaline sluminate solutions in the formation of complex ions of
dAifferent compositions.

GRIGORIEVA, D. I. et alil: Mechanism of soda regeneration from red
muds. Trudy VAKI, No. 91. 1975. pp. 47-53. /Russian/
A atudy was made of the lon exchangs material, sodium hydroalumino-
silicates, formed during the leaching of pauxitas, and of the
stability of the products of exchange in weakly alkaline and alkalins
solutions containing potassium oxide.

KAISHI, N. K.: Flimination of sodium from bayerite. Yoshihisa Otaka,
Mitsubishi Chemical Industriss Ltd. Nippon Xagaku Kaisni, No. 3. 1976.
pp. 1492-1494. /Japaness/
Tre Na content in bayerite was decreased from conventional about
0.7 to about 0.05%. ¢ process included the CO2 treatment of a
concentrated aqueous bayerite slurry about 5 hrs. at l70° C and
40 kg/sq cm in an autoclave. The product was not contaminated and
the concentrations of impurities other than Na wers negligible.
Above 180° ¢ baysrite changed to boshmite.

KANAMIROVA, A. A.; NIKOGOSJAN, B. V.: Bffsct of carbtonization depth on
the purity of extracted alupinum hydroxide. Cvetnye Metally, No. 8.
1976. pp. 44—48. /Russian/
A study was made on the process of total single-stage carbonization
without the use of seeding predominantly potassium aluminate liquors
of a composition close to thd composition of the aluminate liquors
used in the complex extraction of nepheline syenites.

KATSOBASHVILI, Ya. R. et alii: Aging of amorphous alumjinum hydroxide
prepared by the carbonation of an aluminate solution. Zurnal Prikladno]
Himii, Vol. 48. No. 11l. 1375. pp. 2357-23el. /Russian/
The preparation of aluminum hydroxide from solutiona containing
50-70 g A.l203/l by carbonation was studied at pd 10.5 and 11.5. The
precipitate obtained at ph 10.5 was an amorpnous hydrox:de which did
not crystallize after 4 ars. in the mother liguor.



59.

60.

EAZAKOV, V. G« PEVZNER, [. Z.: An exo0ergic anaiysis of a thermal

systen for autoclave leaching of bauxite. Trudy VAMI, Ne. BA. 1974.

pp. 21-34. /Russiac/
An ezoerglc analysis was made of heat and mass rransfer in the
autoclave lsaching of bauxita. In “his analysis, the bdalance of
ene rgy, mass and naximum possible work of “nhe substances interact-
ing in the autoclave battery are taken 1into account. Schamatic drew—
ings are showm of the autociave battery and the heat balance in each
local systen.

KHAZANOV, E. I. et alii: The \nfluence of titanium dioxide on phase
t-ansformations and kirstics of sintering of nephbelite and urtite with
limestone and soda. Izvestija Vysaibh Ucebnyh Zavedenij, Cvatnaja
Metallurgija, No. &. 1974. pp. 63-66. /Bussian/
A study was sads on the offects of 1102 and Fozo5 on the sintering
of nephelite and urtite bauxites, with and #ithout the presenoe

of limestone and soca. Both ores contained from 26 to 35% Al205.

As elther or bota the T102 and ?1205 content increasaed, the transforms-

tion temperaturs for liquid phase formation during sintering de-
creased.

KBIL, R. H.: A oew method of separating sodium carbonate from Bayer

liquors. Aluminpum Co. of Canada, Ltd. In: "Light Metals 1976". Vol.

2. New York, 1976. Metallurgical Society AIM3, pp. 89-98.
A new process has been develcped to maintain degirabls sodium
carbonate levels in the plant liquors. This procass involves cool-
ing of the BaJyer plant spent liquor to yield crystals of sodium
carbonate decanydrate which can be readily separated from the cold
liquor with s subsequent regeneration of caustic soda. Proceases
for the removal and control of sodium sulphate decahydrate and
sodium fluovanadate from gpent liquor have also been developed.

EONENEOV, T. Ya.: Potentiometric study of ,the composition of aluminum
xy complexes in alkaline solutions. Zurnal Prikladnoj Himii

ningrad/, Vol. 49. No. 10. 1976. pp. 2205-2208. /Russian/
Ths hydrolysis equilibrium of Al5’ was studied pH-metrically at
25° C and ionic strength 3 /NaClO,/. Formation of polymeric species
such as [A,l/OE/4_7n /QH/,/ng2/ 18 discussed in view of the dis-
crepancies between previous studies. The nature of the hydrolytic
apecies affects the yield of A120} rom alkaline dolutions.

KORCSMAROS, J.: The kinetics of bauxite digestion. Banyaszati &8 Koba-
szati Lapok, Kohaszat, Vol. 109. No. 5. 1976. pp. 41 3-419. /Hungarian/

The results are describaed of tests with wnich the validity of the
results of sarlier investications was cnackad. The digZestlod of the
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62.

63.

boehmite constituent of Hauxits can be accurataly defiped by the

saquation for the winetics of diffuaicn.

KORCSMARCS, J.: The ginstics of digeation of mipsre 4 countainlng
alumina. Bauyac-zatl 83 Kohaszati Lapo«, Xooaszat, Joul. 1Gd. No. 12
1375. pp. soo=-owe. /Hunkarian/
The mathematical ®modelling of reactions .n “ne 3aysr process in very
important for the preparition of computarizad process controi in
alumina production. The relavant regearch ‘2 alumina %tacnnology
lncludes reaction xinetics and phasa iavestigations of bauxite, rea

mud and other intermediary products.

EUROTKINA, T. N.; ILJUVI4YWA, G. V.1 Development of a process for .
sxtracting hydrated alumina from aluminate solutiong. lzveztija Vyssih
Ucabnyj Zavedanij, Cvetnaja i- %allurgija, No. 4. 197o. pp. «8-51.
/Russlan/
A mathod wag developed for .increasing %he rate of extraction Jf
Lydrated Alzo} from aluninate lLiguors by using a apacial flocculant
/contalning up %o 30% poiysaccharides and up to 30% aibumin/. Also,
optimum flocculant trsata.nt was datarmined for pulps of diffsrent
solids contents. The use of th4 new flocculants increased the
clarification rate of hydrate pulps 4-5 tizm<3s and lowered the solids
content in =hs run otl by <Z-> times.

LAJUNTR, A. I. at alii: Convarsion of sodium sulfate by a potassium
aluminate solution. lzvestija 7ysdih Uleonyn Zavadenij, Cvetnaja .Le-
tallurgija, No. 5. 1976. pp. 2o-30. /Ruasian/
A process was Jlevsloped for converting a mixturse of potassium and
sodium sulfates into pure potassium sulfate by conversion with s
potassium aluminate solution. The depundence of the displacement
of potassium in solution by 3odium from the sulfate mixture on %the
number of moles of KQO in zhe or{;inal potassium alum:nate solution/
/unit mole of N320 in the original sulfate mixture was atudisd. Also
gtudied were the seffacts of various process parameters.

LANDI, . P.; VACCARI, A.: Some technical and sconomic aspects of alumina

extraction from Boke bauxite. Alumatal Spa. In: Light Metals 1376. Vol.

2. New York, 1976. Metallurgical Socisaty AIME, pp. 5>88&.
While Boks bauxite offers many advantages as compared with monohydrate
bauxites, it requires certain precautions in use, due to its peculiar
chemical proparties. Two different dijestion conditions were used for
two existing production lines: digestion of 50% of thba ore at tne
relatively low temparature of 170° C ana at low liquour concentration
and dizestion of tne remaining 50% at a hizher temperature 7220° 2/

and higner concentrat.on.

65.

67.

ILBITRIZEN, M. G. et alii: Stabllity of godium hydroaluminosilicates

crystallized from alkali-aluminate golutiona. Izvestija Akademii Nauk

88SR, Neorg. Matar., Vol. !2. No. 8. 14760, pp. leb>-labt. /Russian/
With tha initial crystallization product in alkaline aluminatse
solutions of vrarying composition at 3850 Z, sodiump aluminosllicate
of the nose-i-type axists which i3 atavle in soluticn with a low
caustic ration in the absanca of salts.

LBITRIZEN, M. u.; VINOGRADOVA, T._Ib: Calculatesd density of sodium-
tagsgium aluminate solutions at 29 C. Trudy VAMI, No. 91. 1975. pp.

28-129. /Russian/
An equation i3 presented for the density of aluminate solutlioas,
contalning sulfates and carbonates, at 250 C. The deusity is compossd
of four additive densities, one being that of sodium aluminate gagoly-
tions containing no salts, the other three bveing corraction factors
taking account of K alkali content and the presaence of sullates and
carbonutes. It was determined expsrimentally that this aquation
predicts densities of aluminate solutions to an accuracy of 0.0l1%.

LJAPUROV, A. N.; DAVIDOV, I. V.: Conditions required for using air
aixing during tbe decorposition of sodium aluminate liquors in carbonat-
ors with top—entTy gaa intake. Trudy VAMI, No. 91. 1975. pp. 32-98.
/Russian/
A study wes made on optimizing the efficiency of an air mixer used
in precipitating sodium aluminate liquors in bauxite treatment whioh
had a significant effect on carbonation, that is, it determined the
alkali concentration in the gasification zona in the batch process
and the cauastic modulus in the continuous procesa. In the continuous
process with a top-entry gas intake, it is lmportant to determine
experimentally the rritical valus of the caustic mo tulus beiow
which low-grade aluminum hydroxide ia produced.

MAJSR, A. A. et alii: Bxtraction of alumina from Ayat bauxite. Cvetnys

Metally, No. 8. 1976. pp. 40-44. /Rusaian/
Pilot scale tests wers made on samples of Ayat bauxite and a mixture
of Ayat and Turgay bauxites. Pravious studiss had shown the Ayat
bauxite unsuitable for Baysr proceasing becauss of high Fe content
in the red mud. Results showsd that the difference betwean the
theoretical and actual extraction of AJ.2O5 increaged with incraeasing
silica modulus in Ayat bauxits.

MALTS, N. S.; ZINKEVICH, Zh. D.: Apolicability of the decomposition
kinetic asquation to beta-2Ca0.Si0, in sodium aluminata solutions. Trudy
VAMI, No. 31. 1975. pp. 22-29. /Rlissian/

0 A
iJ

The xine%ics of the decomposition of da%a-<JCald.310 . an <C Ln an




aluminate goluticn containing «u £/1 Na P wara aludiiad. The «inatic
data ara plotted concurrently with aeverai “hecrat.cal curves relat-
ing dachHmpostition parame=ars to %tima. Tha remwii%3 ‘ndicata Shat a

9. f-ratarding Bachanism accompanieg She lacomrosision reaction.

70. MARJANCSIX, L. 7. at alii: Dacomposattion »U farruwicoua hauxitas oy
iron sulfatse seolutions. Himija L Tennolosija, do. . L 'me op. dlu=10.

/Russian/

To find optimum conditions of leachiug 5¢ ferruginousd bauxitas 597

aqueous Pa}/SOu/g solutions wishout frae 1,30 , the legraa of Al .0,
[ “ “

extraction into solution and degres of Fa pracipitation wers atudiad
by gravimetry in ralation to the lsaching tamp.rature /100=220" c/,
duration of the process /15-180 min/ and E“e;,/SOQ/’5 dosage /8B0-200%
of stoichiomatric quantity/ and concintration /LUC~200 g/cu dm/.
Bauxite containing «2.1% Al O, /8.9 Al:ul :n thy form solublae in

acids/ and l4.0% Pe,0, wasg uasad.
e

71. MATYASL, J.: Mythod for processing bauxitaes. Alutarvy Aluminiumipar:

Tervez¢ VAllalat: Femipari Kutato Intezat: Almasfuzitol Timfolarvar,

No. 3,344,648 /7 July 1373/. Official Gazante, lo “ar. 1976. /U.3S.

patent/
A mathod for processing goethita-containing bauxite %o aluminum
hydrate according %o the Bayer taechnoloxy in which bauxite is digest-
ad 1n sodium hydroxides and the resulting material clarifisd to r©semovs
rad mud, with an increased yiala of aluminum thydrate and with decreasec
losses of sodium hydroxids.

72. MEDVBDEV, V. V.; LsVINA, T. 3.: Favorabla limits of lime3tone additions
during the leaching of diaspore bauxites. Trudy VAalI, No. a8. 13974, pp.
93-39. /Rucsian/

Optimum limite of limestone addisions during the autoclava lsaching

of diagpore bauxi%es with alkali-aluminate 3solutions wara Jde.arminsad.
Isotherma of the aikaline modulus and alumina modulus are presentad

ns functions of lime modulus at l4acning %amperatures ranging from

210° to 280° C. A maximum Alao‘ Aaxtraction occurad as a function of

CaQ content, with the maximum being d.splaced toward lowar CaQ contanta
a8 the leacning temperature increased. At a leaching tampsraturae of
260° C, the AlQO; extractad yield was a maximum /90.5-90.8%/ at a

range of CaQ content of Jmid, S Wt B

73. MRDOVBIBV, V. V.; MALTS, N. 3.: Regularitias of scals buildup durine ths
heating of bauxite slurrisg. Cvetaye Mitally, No. 7. L376. pp. 40=43.
/Russian/

Frow a study of the conditions and parametars of ooiler 8gcal9e depositicn
a qualitative analysis was made of -he chsemical anc phase comyosition

24
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78.

MEDVSDEY, V. V. et alli: Soma sharachariatics of %he digestion

bauxitas with a high farrous oride contint. Trudy 7aki, Ho.
pp. »l-oo. /Russian/

~33

of =he sca'a farminyg in “ha e 0”7 interval agd well as tLhe

Juantitative charactsr.gtics v acale formation uring “he neat.ng

of diaspors bauxite slurriss. The gcai+4 formation ratae [rom hHauxita

glurries increased with risiog ~empaeratur-3, reaching a aax.imum at

S R
LO&)—cL“J\ P

nf
1
FS

Al. 1375,

Pive diffarent bauxita samples, ranging in Faﬂoﬁ sontant from 123.7
[

to 26.1% and in FeO contant from 1.71 to 7.3%%, warse digestad 1D
alkaline liquors at tasmpecatures of 2650
laboratory ~opnditiona. The total NazO content of the llquor was 232
g/1. It was found that ferrous oxide in the form of chloritas may

+ha basic aourcas of contamination of aluminats aolutions

to 28‘)0 ¢ for l.5 hr under

ba ona of
during the digeation f Subrovsky bauxites.

Method of slactrolytically axtracting zallium from aluminate solutions.
British Aluminium Co. Ltd. io. 7,938 004 /10 July 1478/, Official
Gazatte, 20 Jan. 1976. /U.3. patint/

NEROSLAVSKAJA, L. L. et alii: Effact of ultrasonic vibrations on the
precipitation of hydrous sodium aluminum silicate from supsrsaturated
solutions. Trudy VAMI, No. 9l. 1975. pp. 82-86. /Russian/
An ultrasonic apparatus was constructed to avaluate the affect of
ultrasonics on pracipitation of hydrous sodium aluminum allicate
JHSAS/ from aluminatae solutions gaturated with 9‘102. The temperature

of stable nucleation of H3AS crystals ovar the ranga '760 to 520 c

decreased as a function of altrasonlc fraquency /22 %to 66 kH/ and

driven oscillator power /15-270 #/.

NI, L. P. at aliti: Crystallizatio% of cancrinite under low tempsrature
conditions >f the Bayer process. urnal Prikladnoj Him1iy, /Leningrad/,

Yol. 48. No. l0. 1975. pp. 2117-2121. /Russlan/

At 100° C hydrated sodium aluminosilicate of the cancrinite Lype is

formed under industrial conaltlions. This process may occur aither
during lsaching /in a solution containing 340 & Nago/l and ovsr 30 g
K,0/1/, or during silica ramoval and concantration /140 g Na2O/l/

in the presence of organic compounds.

NI, L. P. at alii: Influance of turbulent diffusico on thlickening of

glimes. Izvastija Vyssih Udesbnynh Zavedeniy, Cvatnaje Metallurgija, No.
4, 1976, pp. 42-47. /Russian/
thickaning was studiad analytically. The

™he kipnetics of alima
for the soild3 concantratlion alons the helight

distribution funcsion

of the thickanlng tank was jecarminad as a functlon of sima in a

2<
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NI,
for

zravitational flald undar coodlt ool st arnulaat i0f%as3ion. A
“hrmuia was tevaiopad S0 dscermmaining thd pracipllation 0 REE I

4y maans ~f "hae 4quan.onn Zivan, 1% 14 no3ginhla o calculata g
Cnle<0899 ani AVATHYe Sonfantration of nreciopitats foroa rontiouous

LULCKHO LU, pIrvesd.

L. Pei ACMANCV, L. 3.: Physical cnemisnry of nyiroalxal.ne ©shnods
alumina oroduct.on. Alma-ata, 175, Hauka, U1 pp. /Husslan/

The no. © .4 retarencae TOr an¥inArs and ragaarcn workers ansaged
in savaral ptages 5 aluming production, and 13 hased o0 Iussian
literature davotad mainly %o %he processing of low-alumina bauxites
and simllar ores. 3ubjects discusgaed are: raview of toa ax i193ting
hydroalkalines mathoda Yor procassing aluminogil.cata oreg; 3structurs
of low-module aluminate 3olutions; structure and propsrties of nigh-
module aluminatas; tha nature of 1:s530lved lmpurities .o ilumidate

solutions.

NURMAGAL‘BETCV, £h. M. at alii: The interactionn ol componsnts of sintar

glimes with alkaline and aluminate solutions. [zvestija Vysiih '!éebnyh

Zavedenij, Cvatna,ja utallurgija, Ho. <. l1+7/o. pp. J1-74. /Russ:an/

The reacuions of mono- and dicalclum fsrrit23, %heir mixtures and
mixturas with d.calcium silicate .o 3jolutions of sinter gslimasg

ware studiad. [he solid phases tormsad are idsencified ana cthelr
physical propartid. 1re sra-antad. "he avsence of dicalcium gilicate
in products of .ne traatuent of aluminate solutions and tne presence
of dicaleium farrits indicatad that the 3ilicate decomposed much
fastar than %hs farrinsa.

0'DONNTLL, N. 3.; WARTIN, J.: The commircial procassiasr of zoaethitic
bauxites trom Vestaern Jamaica. Kavare Jamalc4 Alumina, Ltd. .n: "Lignt
Matals L97»". Jol. <. New fork, Ll37/o. .onallurgical JSocieby ALLE, pp.
155-14

Operating axparisnces ubti.lzlng Jamaican bauxitas With essentially
all “he iron minerals beilng 1n the rtorm of aluwlno-goathlte Ar9
described. Consideraple sxper+t1se was developed both ln tha study

of those buuxitas and the translation of technical solutions into
operating practlce. [wo o5ptions are avallable for the processing

of geothitic bauxites troo Jamaica. fhe co3ts of operating at
conditions required to promote the convarsion of goethite %to hematita,
whereby an increased availab:ility of alumina occurs against less
stringens digzestion conditions aad increased bauxite %o alum.na
ratios shoula be compared.




82.

83.

8“.

85.

PAUKSR, V. I. &t alil: Procwssing of nign-stlicon bauxites. Mipnaralinogo
Syr'e, Vol. 25%. 1975. pp. 5=1%. /HRusgsian/
The bauxites contained organic impuritiasg, AL£O3 HO=-55, 5102 17-2C,
FGBO5 16 apnd 3 2-%%. In one process organic impurities and 3
ware’removed oy caiciping the 3-lu am Zraing at LO;OO Z for 1w min.
Then 3102 was removed by leacning with a solution of R TVRN Naéo/L
at 950 C for 1 br. A comcentrate contalning o9.o% Al‘_,O5 wag preparad
with the A1205/8102 ratlo 9-10. [n a sacond process a two~componsnt
aystaem of bauiite and calcita was heatad at 15500 C for lU min and
leached with a goda solution.

PESéERSKAJA, N. F. et alii: Mathematical description of the dissolution
kinetics of gibbsite in the leaching proceas Kazakhstan bauxites. Tr.
Inst. Matall. Obogashch., Akad. Nauk Kaz. SSR, Vol. 50. 1975. pp. 91-94.
/Russian/
The rate of dissolving gibbsite can be descrioed by a ditrfarential
equation in which the variables are the extraction of Al20%, the

concentration of the intermediate product, the time, the concentration
of Al,0; in the NaOH at saturation, the initial comcentration

of Alzog in the aluminate solution and the guantity of 11203 in
thes bauxite.

PETINA, A. P.; LEVINTER, M. %.: Bffect of pracipitation conditions on

the filterability of aluminum hydroxide. Izvestija Vys8ih Ucebnyh Zave-

denij, Himija, Himideskaja Tehnologija, Vol. 18. No. b. 1975. pp. 1000-

1002. /Russian/
The filterability of aluminum hydroxide was optimum when precipitat-
ed from an AL/NO;/; <olution at pH 7.5 and 50° ¢. at 40° C pH 7.5
the filtration rate was 0,38 cu m of solution/ /sq m-br/, correspond-
ing to 230 kg of A1203/ /8q m-hr/. Tests were conducted at 40° to
70° C with both Al/NO,/, neutralized with HH, OH and Naalo,
neutralized with HNO5 at pH 7.0-9.5.

PEVZNER, I. 2.; ROZEN, Ya. B.: The influencs of ionic force of solutiono
on the constant of gstability of alumino-silica complexes. Izvesgtija
Vysdib UXebnyh Zavedenij, Cvetnaja WMetallurglja, No. 4. 1975. pp. 158-
159. /Rugsian/
The state of silica in sluminate solutions was analyzed. The golublili‘y
of silica goses through a minimum as a function of the concentration
of aluminate lons in NaCH + NaCl + NaA102 golutions, and this affaect
is not completely understood. Two compating aluminosilicate complex-
ing reactions ware postulatad %o explain this effact, and constants
characterizing the stability of the complexss in these reactions
wera determinad Tor solutions at 650 cC.
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PLYGUNOV, A. S. at allil: 5tudy of the minsralogical composition of
bauxites from the Vysokopolsku deposiy and =heir slimes after sulfuric
acid leeching. Ukrainsei, Himidaski] lurnmal, Vol. <e. No. 5. 1376,
pp. 488-+443. /Russtan/
The purpose of *ha wWork was %o atudy the ~<hamical and wineral
compositon of Vysokopolsku bauxite and -he inscluole reaidue after
sulfuric acid leaching witn Z2u, =0, »0 and 0% asoiling sulfuric
acid solutionsa. The maximum recovary of aluminium and iron oxlides

was obtained by leaching with »U% 3ulfurilc acaid.

Precipitation of aluminium oxide having low sodium oxide content.

AMuminum Co. of Amsrica, No. 4,0l4,98% /22 Dac. 1979%/. utficial Gazet-

te, 29. Mar. 1977. /U.3. patent/
The process of producing an aluminum oxide having a sodium oxidas
contant after calcininy of less than O.1'% hy weixht comprises:
continuously precipitating aluminium oxide in a first %ank maintain-
ad et 55° to 80° C and an alumina-to-caustic ratio of 0,08 whila
adding feed liquor at an alumina-to-caustic ratio of 1.04 1into the
tank at a flow rate in litres/minute squal to approximataly C.043%
of the volume of the tank.

Process for recovering aluminum from alunite. Southwire Co.: National
Steel Corp.: Barth Sciances, Inc. No. 3,996,334 /2 Juna 1975/. Official
Gazette, 7 Dec. 19376. /U.S. patent/
A procass for recover:ng aluminum hydroxide from alunita ora
comprises: roasting the ore to remove water and leaching the roast:d
ore with an al«aline solvant or water to rsmove compounds of 35 and
alkali metals including potassium sulfate resulting in a residus
containing Al values and a solution containing potassium sulfate;

gseparating the residue and solution.

Production of basi: aluminum nitratae 3olution. Bayer AG. Jo. 3,333,221
/23 Apr. 1974/. Official usazette, <8 Sept. 1376. /U.S. patent/
A proceass for %he produtction of bagic aluminum nitrate solutions
by reacting metallic Al with nitric acid, comprises egtablishing
a body of metallic Al, supplying additiomal A4l to the boay, sSuppiy-
ing to the body countercurrent to the supply of the additional
aluminum nitric acid of a concentration of 5-30% by wt having basic
aluminum nitrate dissolved therein and a pH of about l-4.

PROKOPOV, N. S. et alii: The sintering of red mud mixtures. Cvetnye
Metally, No. 3. 1975. pp. 39-42. /Russian/
The sintering of red mud mixtures contain.ng variocus oxiaes, in-
cluding silica, Algu, and Fezoa. and ccmbustiblaes was studiad.
The mixtures warse oriquetted and sintsred at temperatures rangilg




trom 800° to 1200° C. The cooled sinter was ground and leached in

an NaOH soiution to sxtract Al ,0,. Increasiung sintering temperature
from 800° to 1200° C resulted in‘a gradual lncrease in Alzox recovery
from 6% to 87.7%. Improved recovery was obtained by compana;ting

for F;Ob sontent in the mixturs witn appropriate levela of soda and

limestons.

Recovery of sodium aluminate from high-silica sluminous materials.
Aluminum Co. of america, No. 3,398,327 /20 Oct. 1975/. Official razette,
21 Dec. 1976. /U.3. patent/

In a process for extraction of alumina from nighly silicecus aluminous-
bearing materials by caustic and lime digest of the materisla, the
improvements comprise: evaporating the digest solution until the
concentration of the solution reaches the composition N52A120“.2.$

H20.

RIRDL, I.: Measursment of the sollds content in the first two stages
of the washing of alumina-plant red mud. Banyaszati é8 Zohaszati Lapok,
KEobaszat, Vol. 108. No. 10. 1379. pp. 13. /Hungarian/

The methods for measuring the solids content in the red mud sludgse
wers studied as a function of the concentration of caustic Nazo
and of temperature. It was found that in the range of high sludge
concentration /ci grater than 350 g/l/ the solid content can bhe
measured by conductivity tests. FPlant tests have been carrisd out
with the Oscimho-transmittar for the continuous measurement of the

solids contant 1n the sludge fed to the red mud filter.

RIEDL, I.: Measuring the solids content in the firat two stages of wash-
ing of red mud 1n the alumina plant. Banyaszati és Xohaszatl Lapok,
Kohaszat, Vol. 108. No. 10. 1975. pp. 472-477. /Hungarian/

The methods for measuring %he solids content {n the red mud sludgse
were 3studied as a fuaction of the concentration of caustic NazO

and of tempsrature. It was found that in the range of high sludge
concentration /CL greater than 350 g/l/ the solid content can be
measursd by conductivity tests. Flant tests have beaen carried out
with the Oscimho-transmitter for the continuous measurement of the
solids content in the sludge fed to the red mud filter.

RUDASHEVSEKY, L. S.; MALTS, N. S.: Method for the mineral enzineering
evaluation of bauxites. Trudy VAMI, No. 91. 1975. pp. 5-3. /Rusaian/

A nomographic tecanique was devel.oped for detarmining the theoretic-
al loss of A1205 ard NaZO; in %he Bayer treatmant of bauxites.
T™is mennod makas 13 possioie 5o dradict tne a:ficlency nf the

leaching process .1 Camoviis S;;& “rom 7%auxXites of 7varying d2.44rd.l
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97.

98.

composition. 3xamples (u "na Jse 5f +ne nomographic technique arse
given. jelsch.on yf laacning <¢yclaeag to oHplimils yield and zininlze

Na .U

2 loss can D8 mAade by asing -De aomograth.
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SAPIEVY, A. . 4t ail1l: Study o! the «inatlcs of leachliny of alanly
ferruginous UAUX1I%AS DY Suiluric acid. lzves%ija ¥Yv3sin jéevnyn lave-
deni,;, Hidija, dimiieskaja Tennologija, JoL. .. uuw. L0. 1479, pp.
1955-15% . /Russian/

™™g xinatlcs of HESO“ veacoing of U.J6=0. ) aom marticles of bauxite

/AL O, «0.0, Fe 0, 4.4, FeQ J.<, 310 3.0, TL02 2.2, Mg0

[ . < i [
. - O (D .
0.5 wt %/ at 70° to 1CO” < in an agliatsd H 30, solution iandicat-
[
ed Snat the reasction wasg ginetic rathear than dirfusion-limited.

The rats of reaction was also affected 0y thae H230“ concentration.

SAKALOTO, K.: ZANAHARA, M. et alil: Az-lomaration of cryatalliine

particles of #ibosite during ~he precipltation 1o sodiam aluminate

solution. Nippon Limnt letal Zompany, utd. In: "Lignt Yarals 136",

New York. L+76. Vol. 2. .ecallurg.cai 30c.4aty AILR, ¢p. le9-loc.
Under certain .recipitatiorn condit:ons -ha Lncrease 1in Dart.c.e
size of «ibbsite 1n seeded Cregiant siumlnate liquors is largely
due to the agglomerationl pn3nomencn of <he seau particles and laas
due to the crystalline growtb. An attempt was made %to obtain &
sathematical Tmodel of the aggiomaration oroces3 tased on the inisial
rate of gibbsite precipi-ation and the numter of seed particles

pressnt in the liguio..

SCHEPZRS, B.: Optimizatlion of the alkaline di-estion of oauxitas of

dif‘ering mineralogical and chepmical composision. .rzmetall, Vol. 29.

No. 2. 1976. pp. wl-va. /German/
Rising prices n'cessitate an opt (=a7 on of tne alumina productlon
process. 3auxites from dif’erent deposits are Vvery different in
their chemical and aineralogical compositions. T™he influences of
the moet important parameters, such as extraction temperature, 1lye
~oncentration, time at digsestion -amrarcaturs, finenaess of zrinding
and aad.-ions of Al, Fe and 31 mine~1l9 S0 lmprove extraction are

discussed.

Separation of particles from procsss solutions. VAii Research and Con-
struction, No. 2360,874 /6 Dac. 1273/, /Ga'man patani/
During the treatment of alumina ores with caustic alkalis a complex
mixture of sodium and potassiunm sulfates and aluminosiliicatas is
formed, toether witn other alkali soluble componints in the ors.
The slurry so produced cac Je separated in%o coarsse and fine com-
ponents 0y separating the fractlions ino 2 nydrc separator and taking

she neavy fraction Vvia Ilxar o vacuun ¢:i%ar. This rotates anc




passes through a wash 2ycle befors discharge to dump. The fraction
st1ll contains 25% of the process solution ard this is washed out
by water in 1:1 ratio water/solids.

99. SMILES, D. 8.t Seaimentation and fiitration equillbriums. Separation
science, Vol. 1ll. No. 1. 1370. pp. l-lb.
A thiory for describing transient and static squilibrium profiles
is presented. The theory is restricted to materials whose particle-
sige distribution is such that sorting 1s absent. Bquilibrium
profilea were calculated for red—mud effluent. Bxperimental data
obtained with red mud are consistent with the theory.

100. SUZUKI, H. et alii: Therwmal properties of Hydrated alumina prepared

by the homogenous precipitation method. Nippon Kagaku Kalsni, No. 5.

1975. pp. 930-931. /Jepanese/
The thermal propertiss of hydrated alumina prepared Dy the nomogenaous
method wire compared with those of ordinary nydrated alumina. The
latter was a zZibbsite as determined by X~.ay powder diffractometry
and IDTA. After heat treatmaant of 900° C for a long period, the
surface area of L.].eo5 from hydrsted alumina precipitated by the
homogenous method did not decrease, wnile that from gibbsite decreas-
ed remarkably.

101. SUZUKI, T. et alii: Application of aluminum sludge. Pt. 1. Manufacture

of Aluminum Chloride. Nagoya-3hi Kogyo Keckyusho ZTenkyu Hokoku, Vol.

53. 1975. pp. 295-28. /Japanese/
A sludge obtainad as a waste from treatinsg the surface of Al metal
was used. It contained water 87.7-88.2% and Al2035 0.2=-7.2% and
silica and Fe as impurities. A large portion of the silica was
removed by evaporating the solution containing HCl to dryness and
filtering. The Fe was separated with a strongly basic anion exchange
resin.

102. TOKAREV, V. D. et ali:: Raising tne effec iveness of flotation floccula-

tion clarific.tion of solutions in alumina production. Cvetnye letally,

Ro. 1C. 1376. pp. B3o-34. /Russian/
The effects of molecular weight and acetalation of polyvinyl alcohol
/PVA/, a flotation flocculant, on its efficiancy in aluminate solutions
are described. Increasing the molecular waizht to 80,000 raised (s
effactiveness ip clarifyins aluminate solutions by 5-1C% and acidic
suspensions by SU~7Cw. A l5» acetalition of PVA is optimum in clarify-
ing Ai1/CHE/. and red muda aluminate golusions. Also, L% wag demonstrated

aXDerimentaiiy %LNa% an L.0o-0.070% toncentrat.on of Z7A 15 >ptimum

in zlarif7:ng 3dayer -rocezs 3usSceac.ins.
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Treatment to make bard calc:um aluminate readily crushable and itg
alumina componsInt leachable. uNo. 79,153,300 /4 June 1974/. /Japaness
patent /
Molten or solidified calcium aluminate is mixed with at least one
of NH“. aixkall, al«aline earth me-al aaliaaes and carbonates, heat-
od and olown with at least one of not air, O, COE. Cl, §, etc. apnd

coolad.

TURINSKY, 2. 4. et alit: Algorithms for consrolling the wet aiiling
operation of bauxite materials under condi-lions where information on
interfaring effects is lacking. Trudy 7AMI, No. 9l. 1375. pp. 135=139.
/Russian/
An algorithm was developed which could be used in automating wet
milling operations in alumina production. Basad on calculations
for the dose limit of recirculated sclution {in %he wat ailling
of bauxite, limita were decermined and ars pressnted for the per-
missible error in coantrolling several variaoles in tha process
/Alzo}/NazO ratio, Al205 and 8102 content in bauxite, etc./

WEBBR, J. et alii: Control of the red pud concentration in the alumina
wash~-line. Banyaszati es Konaszatl Lapok, Kohaszat, Vol. 108. io. 12.
1975. pp. 563-567. /Hungarian/
The electrical conductivity and vi3cosity of aud slurries have been
measured in the red mud washing line in an alumina Flant. Tests
with synthetic solutions heve shown that continuous conductivity
Beasurement can Be used to monitor “he solids content.

WBBBR, J. et alii: Ioves:tirations into the monitoring of the red mud
concentration in the washing lines of alumina plants. Banyaszati és
Kohaszati Lapok, Kohaszat, Vol. 108. HNo. 12. 1975. pp. 17. /Huncarian/
The electrical conductivity and viscosity of mud slurries have
been measured in the conditions of the red mud washing lipne in
the alumina plant. Tests with syntnetic solutions have shown Shat
continuous conductivity measurement wita Gha Oscimhometsr can oe
used to monitor the solids content.

WEBBER, J.: Some physical-chemical propertisas of sodium aluminate solutions.
Bényaszati es Kohaszati Lapok, EKohaszat. Vol. 109. No. 3. 1975, pp.
127-135. /Hungarian/

The density of sodium hydroxyde and sodium aluminate solutions used

in the production of alumina and the regression equations aexpress-

ing density changes ars discussed, a5 wall as the molar volume and

specific elactrical conductivity of the solutions, and the specific
electrical conductivity of slurries formed from sodium aluminate
solution and dry red mud.




108. YUKHAS, A.: Direction of duvelopments in alumina production by the
Beysr method. Trudy VAM., No. 88. 1374. pp. lal-le3. /Russian/
A historical review is made of developments in the Soviet Union
and ahroad in alumina production by the Bayer method. Approximately
95% of the wnrld production of alumina is currently made by the
Bayer process. The processing of lowsr-grade bauxites lis discussed.
Variants in the technology arvund the world are described.

109. 24480, J.; ORBAN, d.: Formation of calcium oxide and magne sium oxide
compounds in the treatment of calcitic-dolomitic bauxites by the Bayer
method. Miszaki Tudomanyok, Yol. 50. No. 1-2. 1975. pp. 233-251.
/Hungarian/

laZO—AJ.ZO3--010--&130-‘1‘1.02-81.02 gsolid-solid phase equilibriums were
determined in synthetic mixtures, bvauxites of the Halimba deposit

and red muds formed in the Bayer processing of the bauxites.

110. ZHEVNOVATYI, A. J. et alii: Finisbing filtration of aluminate liquors
through a granular bed. Trudy VAMI, No. 91. 1975. pp. 87-9l. /Russian/
A laboratory study was conducted on the filtration of aluminate
liqours through a granular bed of bauxite, muds, lime, coke, alunite
etc. to determine the feasibility of replacing sheet filters made
of fibers with granular beds. An aluminate solution /Nazo = 128
kg/cu m/ with 0.1 kg/cu @ fins red mud suspended in it was passed
through granular bed filters at 20° C to study the efficiency.
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2. TECHNOLOGY: NON-BAYBR PROCESSES FOR

BAUXITE-FSED

BtS DR BBRC, G.: New processes in alumina production. Revue de 1'Alu-
ainium, No. 443. Sept. 1975. pp. 337-40l. /Prench/

There exists an lfflucnbc of diffarent processes conceived by

research workers, howsver, it sSeeds MOS8t obvious to return
gradually to the two classical directions in chemistry: the 4ry
or the humid process and the alkaline or the acid ons.

Gallium and alumipum from bauxite ores. WESTWOOD, W. et alii. Payne,
Johnson, Matthey and Co. Ltc. No. 2,5%0,719 /10 July 1974/. /German

patent/

Bauxite is dissolved in NaOH solution under S atm pressure at
240° C. Pure A120} is separated by cooling and reduction of

pressure. The mother liquor is then heated

under 20-50 atm pressure

of O—enriched air at 150° to 350° C, then Ga is precipitated by
cementation on Al chips or wire. The Ga-fres aluminate solutions

may be recycled.

GROJTHEIM, K. et alii: The Ailcoa and Toth processes of alumipum
production: outline and comparison. 6. Internationale Leichtmetall-
tagung, Leoben/Wien 1975, 1975. pp- 206-208. /German/

The production of Al from AlCl5 by the Alcoa and Toth processes
is discussed. The prncesses are compared, and the reaction stages

exanined from an economic point of view.

GRZYMBK, J.: Self-disintegration method for the complex manufacture
of aluminum oxide and portland cement. "Light Mdetals 1976". Vol. 2.

1976. Metallurgical Socisty AIMB, New York, pp

. 29-39.

The method described consists in burning in a rotary cement kiln
aluminoferrous raw material aixed with limestone. The sintered mass
separated from 12 Ca0.? ‘1205 contains calcium orthbosilicate which
disintegrates into fine powder of some microns grain size. Alumina
contained in this powder 1is sxtracted by means of aqueous soda

solutions dissolving calcium aluminates in

the sintered and dis-

integrated mass. The postextraction slime of calcium orthosilicate
is mixed with limestone to producs portland cement. After de-
4ilication of the solution, the godium metaaluminate decomposed

into aluminum hydroxide and sodium bicarbonate. After the aluminun
hydroxide is filtrated and desilicated it
technical zrade alumipa.

{s calcined to obtain
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JEFFBS, J. H. B.s VASANTACREE, V.: 3econd progress report oD recsnt
advances Lo extraction ma-allurgy? pyrometallurgy. anarnational
Matallurgical Reviews, Vol. >1. 3ept- 1i70. PP 128-141.
Physico—cnemical 4ata relavant %O pyromenallurzy are reviewad
and expertmencal -acnniques described. The significance of
pollution and of fuel cogts i8 discussed with partlcular raferencs
to the Cu and Al industrias.

Me thod for the ptoduction of alppa alumina monohydrata- Grace and

Co. No. 3.919,403 /17 July 1972/ Official Gazestte, 11 Nov. 1975-

/4d.8. patent/
A process tor producing alpha alumina monohydrate having a pore
volume of 0.65 to 0.85 cc/g, & pore diam of 95 to 125 A. and 8
surface area of 200 to 300 sq a/g comprisest forming an agqueous
solution of aluminum gulfate; adding smmonia to ralse the pl of
the solution to about 2.7-3%.9% admixing 8 compound which will
yield ammonia oD thermal decomposition in an amount sufficient
to raise the admixture to 8 pl of about 4,5-6.0 afver decomposition
of the compound; heating admixture vo thermally decompo@e ammonia
yielding compound and nomogenously prqcipicating pasic aluminum
sulfates adding a basioc compound selected frOB the gZTOUpP consist-
ing of sodium hydroxido. potaasium uydroxidc. ammonium uydroxido
or sodium aluminate %o the admixture, theraby increasing the pH
to about 9.0-10.5 and forming alpha alumina monohydrataesi and re-
covering alpha alumina monohydrate.

MILLBR, J.3} IRGENS, A.:? Alusina production by the Pedarsen process —

Poesibis alternative 1D Yugoslavia? Rud. Metal. ZD.. 1374-1975. No.

2-3. PP 163=-172. /Slovenian/
Over the pariod of 1928 to 1969, the Padersen process for the
production of alumina was used in HoyangerT, Norway, with an annual
produccion of about 17,00C swonsa. Recently some preliminary studies
of a modern gersion of she Pedersen process with an anpual pro-
duction of 200,000 tons were made. Based upod practical exparience
in running a Pedersen process and an availaole analssis of bauxite
from !ugoalavia, material palances over various sections in thae
process arse outlined with a short theory and descriptiod of the
process and a prcesntation of the ravw materials. ™e layout of a
modern Pedersel process is described. T™he co9t estimate of running

a smelting test in Norway 1is {ncluded to estimate the quality of
the calcium-aluminate slag formed. This test would also include

neat and materials na.ances for the sSmelild’ ,action.

M
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PEACY, J. 3.; DAVENPORT, ¥. 3.: Comparison among 3jome new methodas in
aluminium production . Journal »f Matala, July 1374. pp- 25=-28.

Production of alumina from ores. freaport

Four methods of aluminium production are commanted, which seen

gusceptible to replace tha Bayar-Hal .-Heroult proceses, nesding

nigh ilnvaatment, £1iving i1istle seconomy ia aenergy and lemanding

costly equipment to restrict pol.iution.

Minarais ~o. Jo. 3,361,030

/12 Aug. 1374/. Officlal uazeite, 1 cune l376. /U.J. patent/

Pure aluminum oxide. Hyman Al. Lowenstein and Arsaur M.

4 process comprisest reacting ap Al-containiog ore with hydro-
fluoric acid, fluosilicic acid or s mixture of hydrofluoric and

fluosilicic acid, at a O=10% stoichiometric excess of acid and at

a temperature of about 122° to 212° F, to form a slurry containing

aluminum fluoride in its liquid pbase; separating the liquid phase
the solid phase of the slurry:

contalning the aluminum fluoride frow
to ¢r stallization %o produce

subjecting the separated liquid phase
crystals of hydrated alumipum fluoride; ssparating the crystals from
the g¢rystallization mother liguor; d-ying and dehydrating the
geparate crystals, at a teapperaturse of about 200° =o 1400° F to
produce aluminum fluoride; pyrohydrolyzing the aluminum fluoride,

at a temperature of about 1500° %o 25000 P to produce alumina acd
hydrofluoric acid; absorbing the hydrofluoric acid produced 1in a
firat portion of the separated crystallization gother liquor, and
recycling the P-enriched mother liquor, #asning the separated
crystals produced and the separatad 3solid phase of the slurry with
water, and recycling the water of the process; and washing the se-

solid phase of the slurTy with a sacond portion of the

parated
and recycling the mother

separated crystallization mother liquor,
liquor to the first stsep of the process.

Lowenatel.n,

No. 2440,329 /31 Aug. 137%/. /German patant/

concontrataed 6230“ in

An Al-containing mineral 13 treatad w#1th
~he mineral and the acid

a two-stage procass: first, a mixturse of
is heated %o 190° to 250°C to convert the Al %o 1.12/30“/5 and to
drive of? the 320; then C is added to the mixture which is heated
to 700° to 800° C to remove the stou as 802 and 503. The 802 and
SO3 are being absorbed and worked up to 3230“ which 1s recycled.
The resaction product is ground to a fine powder, diseolved in an
golution and filtered to remove impurities. Upon seed-

aqueous NaCH
183 pracipitated, filtered, washed

ing of the filtrate the Al/OH/5
and dried at 105%C. Calcination at 1200°C resul%ts in a pure Alzo,.



121. SHELTON, 2. A. J.: 3acond progress report on reacent advancss in ex-
traction metallurgy: chloride process metallurgy. Iantarna‘.:nal
Metallurgical Reviews, Vol. 21. Sept. 1976. pp. la4l-147.

Developments in cholride proceas metallurgy are reviaewsa with

rafearence to the TORCO process for the extraction of >u, the

racovery of Sn from low-grade concentrates, the upgrading of

ilmenite, the treatmen. of Pb-Zn concentrates and 3lags, and the
beneficiation of chrouite. Processes smploying chlorination for
the recovery of U, N. and Zr are consildared, and methods for
extracting metals from chlorides are described with particular
reference to the Toth process for Al.
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3. MORNC LOGT THR PR OE ST ; OF NON-HATLITIT RAW MATRULALS

ABD SLKARIM, O. [. &t alii: Pacovary ol qlumina trom neapnellina
by ‘itsgolvini, 1n ac.l. Sprachisani tir sarimid, yiag, Boustotfae, Vol.
1065, wew Lo/lee L#750 ppe deb-s it /G rman/
Synthatic naphi:lind and aluite wara producead from Jda -0,, 91U
[ . (=
and Al;bs and 3ubjacted Lo microscoplc and X-ray analysi3 mannhiods.
£
Thalr ralation witnhin the ternary gystamsg wAaiy di1acussed. AldOS
was ramoved from the nepnaline by Low-concantration aclds but ln-
organic acids 11l qo* attack aluvitae. dith nigh concantrationsd in-

organlc acids alugina recovary {rom ne;n4.lne wag lecraanad.

Alumina and alkall from aaphsline production using lime-gulfur-chromium
fusion method r.ving nonhygroscoplc CaKAa. Aluminium, Lagnasium Flectr.
Ind. Re. Inst. No. 4,400 /el Jan. | +74/. /soviat patant/

The title products are prepared trom napns lios /low ra/ and rad

slime /high Fe/, which involvasg hiyitins with lime or limestons in

the presence of 5 and Cr compounds. Tha farrite-aluminate componente

of the resultant cake are stabilized, and product yields improved,

by using KZO:/FedOS + S0, + Cru,/ in 0.3-1.1 ratio while cake DyETOS-

copicity is reducad by Keeping 305:A1205 - U.05%-U. <.

Alumina preparation DY carbona%tlng aluminate solutions from nephelines
using a constant nautralization rata and rempearaturs drop. Irkutsk
Aluminium Works, No. 506,570 /<O Fab. 1375/. /Soviet patent/

Al/OH/, I8 made from aluminate solutions, ex nepnaline treatment

by carbonation witn Na CO, solution. "ha procass 18 accelerated

[~
and solutions of medium $1-contant can bae employed, by carbonating
at a constant peutralication rata of b-lc¢ &/1 NaJCOS/br, while the
[
. e .
process temperatura 1S simultanesously lowared from BU to 700 c.

Both Na ,CO, and COA are used in the carbonation process.
L= g

Alupinum ana aluminum ox1ds. Jarzy dynia. Chemik, Vol. ¢9. No. 7. 1976.
pp. 23L-233. /pPolisn/

A plant for the preparatlion of Al(;,uS trom clay 18 discussed. The
clay is calcined with limesgtons and %ha Alﬁ' ig extractad [roam

the calcinations protuct. Tne regidue i3 usged 1o conjunction with
other raw materials tor manutacturing cement. 8y this method 4.> -

- 5.0 tons of CaCy, are saved 1D ~ha cement plant/ton of Al-O, manu-

facturad and the productivity nf tha cement .llo 18 increased 20-30%.
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ARAVAMUTHAN, V. at alil: Laboratory sca.a 3tudisas omn the aexuracsion
of aluminum oxide suitavle 'or sha productlon 3f nign-wrade fusaed
alumipa from Neyvell fly asu aund 3ivaganga ~lay. I[n: "Proc. semin.
Blectrocham., l# th", Karalgudi, ‘ndia. 1474, Zant. Slaectrochem. Hes.
Inat. pp. lai-lan.

High-grade Aigjﬂ was axtractad rom Neayvail fly asn and naat-treat-

ad Sivaganga clay by isaching at »0? 7 wisth mineral acida Like
HNOa, pracipitation of hydroxideas »f Al and Fe with liguor NHi
and subsequant treatment ¥ith 204 4a0H to obtain sodtum aluminate
followed by separation of the nydroxides or by using /NH“/éSOu
in a cycllc process. AiZOB and Fa oxide are finally praparnd bty
heating the hydroxides at 800° C for 1 br. The Al 0, has )6=39%
and above grade of purity and is suitable for the production of

high-grade fused Ale} by electrothbarmal procedures.

ARLJUK, B. [. et alii: Bffect of the concantration of ths aluminate
liquor on the leacning process of napnelite sinters. Cvatnys ratally,

No. 2. 1976. p. ll. /Russian/
Alumina recovery increased 5-4j during digaestion of Achinsk alumina
combine cakae with a decraase of tha caustic modulus, aipnak from
1.6 to l.3%=l.4, for gsolutions contalning 15 g/1 3sodium carbonata,
while a furthar alpnak decrease nad only a slignt sffact. Recovery
alsce increased by l-3» as ths alkall carbonates content lncreasad

from _ to 15-¢5 g/l.

ARLJUK, B. I. et alli: Rffect of the concentration of the aluminate
solution on the process of digesting nepheline cakea. Cvetnye Xetally,

No. 2. 1976. pp. 4347. /Russian/

Alumina recovery incrsasad 3.4% during digestion of Achinsk alumina

combine cake with a daecrease of the caustic modulus, alpnak from
1.6 to l.3-1.4 for soclutions containing 15 g/1 sodium carbonate,
while a further alpha, decreage ha¢ noly a slight effact. Recovary
aleo increased by l-3% as the alkall carbonitd contant lncreasad

from 5 to 15-25 g/1.

ARLJUK, B. I. at alii: Studl of sha rheological propartias of alumina
mixtures. Trudy VAMI, No. 38. 1974. po. 25—, /Russian/

and flow resistance of bauxite pulps ware de tarmined
in sinter-

The viscosity
as a function of moisture contant. it is advanotagseous,
ing these pulps, to malntain tae lowest possible molisture content

in a rotatinog kiln to minimizae fual costgs. A corrslation was mada

betwean rheological propertias and tae technolosgy of treating the

raw materials in rotating kilns.

ARLJUK, /. I. 8% alil: Tasning da.ilse 2ud o0 sarnusgael fllsars.

Cvetnys ¥aetally, No. iC. 1373, n. 2. /Russian/
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Thickenasr-{il.ars hava a8l ngad in the alumina tntastry for ieach-
ing nephelite 3105473 {n ordar to sapirata thda ballita /naphalita/
mud from the aluminate lijuor. At the Achinak Alumina Zomplax,
carougel filtera with a filtration qurtaca of 50 sq m ware usad

to filtar and wash ths mud.

BAKR, M. Y.; MONEM, N. M. A.: sxtraction of alumina trom Kgyptian
nepheline-gyanitae. Pt. 11. sinteriny and Leaching. Silikat Journal,

15. No. <. L¥/6. pp. ob—bb.

The lime-goda sinter procass is desgcrived for the production of
high-grade Alao5 from Begyptian nepheline-syenite ignaous rock.
Sintering is conducted at 1100° ¢ for 1.5 nr with CaO/SiOd ratio
2.0 and NadO/AldOR ratio 1.2. Lesching is done with dilute N82CO5
golut ion at 70O C for 20 min with mecnanical stirring.

BANDART, G. D.: Alumina without bauxite. Ravuae de 1'Aluminium, No.
437, Fab. 1979. pp. H7-bo. /Fraoch/

The econoric and tacnnical Justification for the devalopment of
axtraction procegses tor Al oraes other than bauxite 1is considered.
Increasing demand may rasult in exhaustion of bauxite reserves 1in
40-50 years. Non-bauxite processes which have been operated are
enumerated. The gradual development of new sources and processes

may be accelarated by unjustified increases in bauxite prices.

BAUDART, G. A.: Aluminium in France. Ravua da 1’Aluminium, No. 437.
Feb. 1975, pp. 67-69. /Franch/

Aluminium Pechinaey and Alcan will participate 1n equal parts 1n
the construction and exploitation of a pilot plant near Margeille
for producing 2O tons daily of high quality aluminum basad on thae

H’...process davelopad by Aluminium Pechiney ooe 78ar3 ago .

BAUDART, G. A.: Alumina without bauxits. Revuae de 1'Aluminium, No.
437, Feb. 1975. pp. ol-o4. /PFrench/

The clagsic bauxite deposits are by no means inexhaustible and
the affective rises in the price of bauxitae are of such magnituds
that a reviewal of the ovarall problam becomses necessary in it-
self. Already now recen% tacinolopical devalopmurts of processes
such as tne H procass ind the comparative 3sconomlc studiss to
which they have been submifttea avidence that in raspact of a
cartain numbar of new projscts, %he decision *ips in favour of

the new routas using other nres 1nsteaaa nf nDauxite.
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BAUDART, G. A.; Alumin:um 10 Bulgaria. xevuae da l'Aluminium, No. 437.

1975, pp. w7=-09. /Franch/

According to tha Bulgarian ministar nf mining, one of the priority
tasks ought to be the production of nil from ovituminous deposits,
estimatad to about < milliard tons. Thse residuss of these daposits
contain after oil extraction aoout 2(0% alumina and ars intended
to be utilizead as oprime material for %the alumlnium tndussry.
Another raw material to be used is oulgarite /5 mililon tons/,
containing besides aluminium also potassium /xalium/, vanadium,
gallium and iron. In addit:on, the aluminium industry can also
utilize the ash of lignites produced in heating power stations.

BAUDART, G. A.: Aluminium in the rfederal Republic of Germany. nevue
de 1'Aluminium, No. 437. Fab. 1975. pp. n7-b49. /French/

The VAW /Vereinigung daer Aluminiumwirtschaft/ ia studying - similar
to other aluminium producers - possibilities for replacing bauvxite
by clays; tha Federal Reputlic of Germany disposes of axploitaple
clay~-deposits suited tor aluminium proauction. However, accord-

ing to Dr. Bielreldt, ons of the leadin: persopalitiss of VAW,
aluminium production from other dasic materials than bauxite, Will

only gain momant in the 1980-s8.

BERSHTEIN, fa. A.; SHLMORGUNBNKO, N. S.: Froblams of manufacturing
alumina from non bauxitic oras in the world aluminum industry. Trudy

VAMI, No. 81. 1371. pp. 148-170. /Russian/

The proceasins of low grade oraes to produce Al is raviewed. 3ta-
tistics on world-wide production of Al are presented and discussed.

Sevaral new processes for producing alumina trom low-grade ores

are reviewed: nitric and sulfuric acid leaching /Soviet developments/,
the production of alumina from Mexican alunite ores, and a new Polish

method for the simultaneous production of cement and alumipa.

BLI3S, . .J.: don-bauxite 3sourcsas nr alumina: a survey of Canadian
potential. Canadian Mining and xatallvrgical Bullatin, Vol. o9. .Jo.
774, Oct. 19746. pp. 75-85.

&

Of the three igneous rocks that nave bean used as a source o-
alumina, only anorthosi’e 1s coaslderea as a potantlal sourcs
in Canada. The Al content would be extracted 0y a sinter process,

which currently requiras a raw waterlal wisa a minimum of <87

A1.0,. Thus, aoout + tons of anortaosise and 10 to 12 tons ot
<

iimsstona are neadaed to producea ond ton oI aiumina.

.. J.sruntion of stoichlomesT™y 1o natural alunitasg. rudy
2l. 1-271l. rp. Llo-c?. /Russiany




Variaticns betwean axpsctad and actuul stolchilouatric chemlcal

cowpondnts /H J, da v, Aiy\l5 . uoﬁ, 10
— “

<

e Fa O, and X/ 1n
&~ [ i [
natural 4qlunites are Jditcussed. Calculat.ons of Yarious cnemical

8pecles of ditferynt aiunivte ore Sami lay ware LiaUde; Lhesa contaln-

ad 4c.9-45%.1% alunite. I wag fouund that the alunite 1u tue ore

samples contained V. 520 A U /instead of Ll.ooe ny stolcuiometry/,

D270 Na U /instyad of C.ow,u/ aud de e KU Jiugtaad of 1l.odve/.
[ i“

This alkaline Jdaficlency can dake «luwina extraction une . .nomical.

CAVIN, D. C.t Study of iron and aluminum recovery from powsr plant fly
ash. Apr. 1974. Ames Lat. 1J1 p.

A study of Fe and Al recovary from powar plant fly ash was per-
formed to characterize a particular fly aah as a potantial 3ourcae
of Fe ana Al. Lagnitic separation of the Fea-rich particles provid-
ed a tly ssh fraction amenable to turthar ke extraction processsas.
Sulfuric acid leacuing of %he whola sample ot fly ash as we.l as
the tines /-200 mesh/ showed a decrease in Al axtractibility at
increasing acid strengths.

CHOU, K. S. et alii: Lime-sinter process for production of alumina
from fly ash. In: "Fourth International Asr Utilization Symposium'
1975. Ames Lavoratory, 1J p.

A substantial background of literature on methods of extracting
alumina from aluminous-siliceous raw materials Shows that alumina
may te released by addition of calcium oxide /liwe/ in a high-
temperature treatment to produce a ginter or slag from wnich alumina
i3 extrac%ed using a sodium carvonata golution, the silica being
converted t~ dicalcium silicate. The calcium oxide has a stronyger
affinity for silica than dovs alumina, thus leading to relsase of

the alumina for extraction.

CHULL HYUNG CHO, et alii: Lanufacture of alumina from the ragidue
yielded during the trestment of alunlte with ammonia. Hwahak Konghax,

13. No. 3. 1)7%. pp. ll.

Potash-ammonia fertilizer /deuq./NH“/QSO“/ 13 prepared from the
uncalcined alunite trsated with NH,OH. The residus contatining a
largs amount of alumina and treated by an alkali solution nay be
regarded as a source of nish-purity alumina. The residus contains
alumina 45-50, silicats 25-3%0, and moisture and Fe lU-1Yk.

COHBN, J.; MERCIBR, H.: Acid treatwsnt of non-bauXitic ores for tne
production of aluminum -- he H plus process. A.aaid.s; ies alnes, Vol.

wo. 2. 1979, pp. 4Y9~50.  /Franch/

+ .
The H™ process consists of successive treatwents of 5ShLe Ores with

concsntraca nJSp“ and iCl, saeparation of impurities, crystaczlization

-



of sulpnate ana chaoriia and nraatesnn ol nhe guilfate and zuniortds
o yieid nlEbD-purity Al ,o_- "ha steps .0 ©he process as appl.ed
oM.

to carponiferrous schist and :lay Aars axplained by scnematic

diagrams.
144, COHBN, J.; wBRCIuk, d.: Acid nreatasn. ot Son-Ddaux.tic orsg for thbe
production of a.uminiua -— tne d plus process. *,paieas les wines, R

5. 1970. pp. “49-s0. /Pracch/

After liscussine the Jlistrioutiod and limits of world oauxita
reserves, other possibls ores of Al are considered. The H* process
developed by Aluminium Pechiney is described which, after successive
treatmdnt with sulfuric and hydrochlorlc acids oo schists and clay
gives an alumina of a olgper purity than rhat of nhe Bayer proceas.
An experimsntal unit capable of traating from 70 to LlGU tons of
ore/day 18 to start operating o nay-Jupe 1376, to produce 1> to

20 tons calcined alumina/day.

149, CCHEN, J.; MBRCIGSR, H.: Recovary of alumina from pon-tauxite alumipum-
-bearing raw materials. Aluminium Pecbhiney. Lo "Light ketals 1976".
Vol. 2. Jew York, li7o. ‘wg taLlurgical Jociety ALME, pp. 3-18.

A procsess described permits the rscovery of alumipna from pon-bauxite
oras. The HY process allows the racovery ot alumina contained in

the silicoalumlinous or«s guch as clays, shales and cnal shalss By
selective dissolution of alvmina 1o 3 concentrated HQSO“ golution
which avoids the preliminary roastiap, of the ore and conversion

of aluminum sulphate 1n0to chlorids and afflicisnt purification of
alumina in the form of aluminum chloride naexanydrata.

l146. Complex processing of alunite. Aluminium, magnasiuh. Flect. lnd. Re.
Inst. No. 484,18Y /do Sept. 1478/ /50viet patant/

A method for complex processing of alunite 10tO Aizus, H;SO“, KZSO“,
consisting of heatln and raduction of alunita Uy elamental 3,
lsaching of reducsd alunite with a mother liquor, removal of Si,
avaporativa concantration of tne aluminate solutlon and conversion
of sulfatas salts with a solution of AOH 18 diffarent because of

the simplicity of th= procasoc. koiten 3 is used at 1407 %o 180° ¢

and the raduced aluntse is leached in .ne pot 8state.

147, AOWSTANTIIBSCY, 1. an. @G alil: tossiollity of recoverins ne aiuminuL
10 coal asne3d. Sul. io.t. golincn. ineorgne jLeuTrnlu-ue . " oucurestl,
Jol. 37. due i L. phe e =l /Rumaiulan/

’he i.<5uind J4sed as Y le. o0 tuBaLiAn ~nermcdlactric paant3 00TAlL-

2

Laf 100Ul <k ash 134743 < ° uv S0l /8al oI LAUCKENLC T93.dUe,

LOoQLa.alng Slo , #Ue T=Due oy A . Ltea=3ien, T8 . = Lies, oav
“ - .
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OEMBNTHVA, S. we 9L alii: st 90t ol

and

Set= e 4 and Tlu Je 3w tie. Tha naLimul Al us racovery, o,
— < A

3L

wag obtained axpiri@aneailys 9y naatin, e ash at o o, for 15

@oln. with a U o Naor/1l golution at A ia 1Al .U, Tatlo = LU
& .

&

Lne pruportions of godium oxide

14
£ Licsh=8lliicon gluminum ores.

H

calclum oxida on Sad 310L80LLe

Himija 1 Teaunolo¥iji, Kiev, Ho. 1. 1 4/0. ppe = e /Rugsian/

Jith urti.a frow -he Kiya ohaityrss leposit the racovery ot Al is
increassd and %tnhs sinter {s more porous il tha ratio of al«alil and
alkaline earth oxi.iau Lo acidic oxidas 18 adjusted to U.99=30.40

by the addition ot CaQ tor partial dlodingd ot Al“Ob as a calcium
aluminate. Alzo, the juality of procass of the portland cement is

tmprovad.

Digging tor alumina procagigg . fnemical fJeak, Jol. li&. No. lu. ©
Mar. l974. p. 40

Alumipum proaucars ars gvaluating new procassds tnat can exploit
regerves of Al-beariug patarials other than pauxita. Tha processes
include extracting 43.1‘:,u5 frouw shales and clays, nitric acid treat-
ing of clays sucb as alunits and Jdawsonite, alunite processing by
a modifisd Bayer approach and treatinsg clay with H2SOQ and sub-
sequsently with HC1 /H-plus proces./. The H-plus approach waill
procass clays with as little as lo=cue A_l‘.:uﬁ.

GINZBERG, D. . et alil: 3gparation or potassiuu sulfate Juring the
complex treatmsaot of nephelines. Himibeskaja Promydlennost’, No. 5.
1976. pp. €29-<50- /Russaian/

Twc procedures “or two-staye soda separation are compared, one
with and the other without intaerstage separatiou of Kaso“ from
golutions. For Kh,is()“:ila;Coj welght ratio /W7 0.029 the former
procedure was morse etfactive and for & = .09 the latter was more

eftactiva. For L = O.ub both procadures wers ggually aftactive.

GOODBOY, £. P.: Iavastisation of 4 sintar proces.. for extraction of

Al
Voi

05 from coal waates. Alumloum ~o. of Awerlica. lo: "Laght uetals 1976.
.?2. dew fork 1376. v ilallargical Soclety AILE, pp. 19-<8.

gintar react.oa cnamistry for extraction ot uaoj from high asb
coal waste from a coal bene:!iciation plant i3 discussad. Wneo 5 18
presant, conventional lime sinter chamistry doss not apply. Ingtead,
ACaO°5A1205'$()5 forms rapidly and leachas readily. Tha major factor
causing loss of Al Uy sextraction is formation of 4Cao'u205‘F9205
which has a relatively alow laaching rate.

GUNJITS KAJA, d. U.: Approx.ipate matnsmatical model tor the agLtatiive
lsaching of fimely Zround 0epuLellng sintar. v.so. L'vov. rolisekn. Insu.,
Vol. 95. 1379 pp. Lwo=lo/. /Ukrainlan/
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The kinetics of sodium aluminate leacaing from nepheline siaters

with particle sizes 1.0, 0., J.25 and O.04 mm was iavestizgataed
at 40-90° C. The Bxperimental results agreae with the predictions
of a theoretical model which assumes that internal dirfusion 18
the rate-determining atep in the leachnlns proceas.

HABLO, L. W. et alil: Kinetics of tnermal decomposition of synthetic

alunites. Ukrainski] Himiceskij Zurnal, Vol. 4c. No. 9. 1376. pp. 494

499. /Ruseian/
A thermogravimetric atudy was done on the kinetics of thermal de-
composition of az[ue,so“/u/oa/lz_], where R is §a*, K* or NH].
These syunthetic alunites were mads in autoclaves from Al2/SO“/5
solutions in which Rb 82&‘;0“&1‘,/30“/5 = 1l:5 and 11203‘:805 = 0.75.
Values of activation ensrgles and ths kinetlic parameter for the
dehydration stage of decomposition are tabulatad, based on different
calculation methods.

HA-GOL, KIM, et alil: A atudy om dehydration of Paegam alunita. Hwahak

Ewa Hwahak Kongop, Vol. 18. No. 5. 1975. pp. 237-241. /Korean/
Dehydration properties of Pasgam alunite produced in North Korea
are stud.;A from the kinetic aspect to produce slumina, sulfuric
acid and potush fertilizer. The dehydration rate of Paegam alunite
18 80-90% at 520° to S40° C for 2550 min, and at 540 to 560 C for
15-20 min.

HER CHUL LEE, et alii: Heterogeneous reaction of calcinated alunite

powder with ammonium buffer solution. Taehan Hwahak Hoecdi, Vol. 19.

No. 5. 1975. pp. 381-385. /Eoreen/
uumn.m/soa/zuzoz’, 150-250 Tyler anesh size, waa calcined at
580° C and the calcined sample /surface area 5100 sqcm/g/ waa used
to study the kinetics and reaction mechaniam of the extraction re-
action of £ and Al with an ammonium buffer solution, pH = 8.0. The
kinetics of the reaction follow Jander’s equation. The rate con-
stants increase with the amount of solid and tamperature of the
reaction system.

IBNCIU, M. et alii: Experimental research concerning the processing
of indigenous bituminous schists with hydrochloric acid in order to
obtain aluminum oxide. Pt. 1. Hsviata de Chimie, Vol. 27. No. o. 1976.
pp. 4G4—498. /Rumanian/
A ma+thematical exprass:on derived Zor sne dissoilution £inetics of
the Dltum.nous SCD13T3 10 diiute HCl proved tpa: the rate Jdepended
on cemperaturs, tne 1.fIidusion of snd reagenc, thd partic.s 3ize
and the 7orm of the par%ticies, Wo.c2 was confirmea eiparimental.y.
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Thermogravimetric anal,sis of the schista, consisting of the

aluminosilicates kaolinite, halloysite and montmorillonite, proved
that the higheet Ale5 recovery would be obtained by calcination
at 650° to 750° C for 2.95-5 hr.

IENCIU, L. et aliiz BExperimental research oo the processing of in-
digenous bituminous schists with hydrochloric acid for aluminum oxide
production. Pt. 2. Rrevista de Chimis, Vol. 27. No. 8. 197%. pp. L4~
667. /Rumanian/

A_1205 was extracted with HCl from calcined oil-shale. The best
yields were obtained by calcination at 650O C for 5 hr and ex-

traction with 20w HC1 for 5 hrs. at 98° C.

KAMPHAUSEN, D.: Alternatives to the production of alumipum oxide from

bauxite -- the example of the USSR. «atall, Vol. 3l. No. l. Jan, 1977

pp. 92-95. /Gerwan/
Processes for obtaining A120j from nepheline or alunite arse briefly
outlined. These processes should cause uwo environmental pollution
such as the red mud produced 1n extraction from bauxite. In the
processing of nepaelins, besides Aldoj. Portland cement, soda,
potasb and Ga are obtained. The process can be varied to produce
grades of L1205 suitaole for grinding and polishing purposes. In
the processing of alunite the end products are essentially A1205,
K2SO“, V205 and Ga.

KHAKILOV, S. A.; KOSTBNKO, A. S.: Bffect of cartain impurities on the
dehydration of alunites. dimija i Tennologija, Kiev, No. 4. 1975. pp.
10-12. /Russian/
The rate of dehydration of alunite and alupite concentrations
/73%/ in the presence of additives, such as kaolin, hydrated iromn
oxidea and 8;02. at 100 to 1000° C was measured by using thermo-
gravimetric analysis and DFA. The mixture of alunite concentration
nine parts and kaolin one part nad the maximum dehydration rats.

KHOROTYAW, V. A. et alii: Productlon of calcium uwetasilicate hydrate.
In: "Mater. Konf. wolodykh Ucn. Spets., Akad. Jauk Aru. SSR”. Yerevan,
USSR, 197c. Akad. Nauk. Arm. SSR. pp. 49-56. /Russian/

In the production of alumina by complex alkaline treatment of
nepheline sysnite ores, Cao.8102.820 is obtained as a by-product.
Other products are sodium zetasilicate, calcium metasilicave, erevan-
ite, atc. The CaO.SiOd.HQO was obtalned by caustification of alkall

-

silicate Solutions witn lime at 30° <.

KORNEBV, V. I.: Complex processins of nepneline sludge. In: "Sompleksn.
Iapol'z.Syr'ya Texnnol. Vyaznushcalkh VYeshcnestv", Lenminsrad, 1373.
Teknnol. inst. Lensoveta, pp. >-lu. /Russian/
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Recent methcds of utilizing nepheline siudge /wastes from A.lﬁOj
production,/ zonsist mainly ln ite use as a constlituent in mixtures
for prouucing portland cement or mixed uinders. A brief review is
Ziven of tne poasivle use of these wastes; manufacture of re-
fractories and glass, the foundry industry for casting, the
production of sorbenta for purifying effluents fiom trace amounts
of metal ions, agriculture for amining acld soils, hydrated sili-
cates and SIO0, production, fillers in the plastics, paints, paper
etc., road building, and as a constituent of asphalt-concrets, as
well as for the production of special materials of silicate brick
type.

EOZHBVNIKOV, G. il.: Cheaper decomposition of alumina-containing ores.

No. 458,511 /17 July 1964/. /Soviat patent/
The ore is hydrochemically treated to give sodium-aluminate which
/after drying/ is then reduced by Al“C5 by the scheme: 9 /N°20'A120}/
+ AL,Cy = 18 Ya » 11 AL,0; + 5 CO at 1100 to 1300°C under 1—40 am
Hg pressure. The Na metal is condensed and ready for use /yield
350 kg Na/ton ors/. The alumina is reduced with C to give Al.

LAINER, A. I. et alii: 3Study of the process of calcined and rsduced
alunite dust in counterflow streams. [zvestija 7ysdih Ulebnyh Zavedenij,
Cvetnaja Metallurgija, No. 6. 1975. pps 51-53. /Russian/
Particle motion and the chsnge of coacentration of particles in
a colliding gas stream containing alunite duri were studied. In
this agglomeration technique, two axisymmetrical dust-laden streams
ars wet with a liquid /usually water/ and forced to collide so
that the particles agglomerate. Dust from calcinaed furnaces
agglomerated more effac%ively than dust from reducing furnaces.

Leaching of ors under pulsatine condition. Aluminum, hagnesium, Zlectr.
Ind. Re. Inst. No. 500,184 /2. kay 1974/. /Sovist patent/
Alunite is leached at 20° to 40° C for 10-30 min i1n a vertical ors
stream with simultaneous transverse pulsation.

London ketal Forum, Oct. 1975. kgtal Bulletin, No. 6037. 31. Oct.1975.

pp. 25-26.
Pichiney, in a joint program with Alcan, 1S constructing a pilot
plant niar warselillss to test sne technical ana economic feasibility
of its H-Plus Process for producing A.].2O3 from nupn-bAauxite raw
macerials /such as clays and shales/ using {i-SC, and #Cl. The plant
will produce <0 sons/day and be 1n ope:atlonnxn ly70. 3y 1275
sufficient data are expected 0 assess accurataly the feasidility
11 a full-scala inaustrial aprclicasion. Thd Aizc; quallsy wiil be

z9nerally nisher tuan for the saysr DIrnCcYss.
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MBLNICHBNKO, A. 5. et ulii: Thermodynamic anulysis of Peactxons in

the nophalinﬁ-calcium oxide syiatam. *arnal Vsesojuzno-o Himlceskovo

Obcestva, Vol. c¢l. No. 2. 1y/6. pp. <2v=-227. /lussinn/
Thermod.namic ~~lculations ware ~arformad for lo possible reactions
occur~inT in thy s73%em nepneling /Na ,0.A1,0,.2510,/ /1I/ + Ca0 at
600° to 2000° & assuming standard anuhalyj. ent“opy and heat
capacity of I to be -s143.2 veal/moly, 98.0 ¢al/mula-darras and
60.9 cal/mole~da,rer, r-snactivelv. At cvar 1100 K, only the
reactions producins Za0.Al Oj and Na20.2SiO2 are thirmodynamically
possible.

Method of traeating alunite ores. 3outhwirs Co., Il.tional Stiel Coro.

and Farth JGcisncis Inc. Ho. 3,330,426 /21 Uar. 174/, Official Gazette,

17 Jun. 1379, /U.3. patent/
A muthod for recoverin.; aluminum hyiroxide from wre ccntaining
alunite comprises the s*teps of: ro:stins the ore to ramove the
water of hydration, l4uachim; the roasted nre with a weak base at
a pH of from about 8-12 to digaolve sulfate and alkali metals,
separating the liquid and s0lid portions of the slurry resulting,
the liquid portion containing dicuolved sulfate and alkali matals,
direstineg thu solid portion with ~n ayueous mixturs of alkali metal
hydroxides.

MONASHROQV, V. V. et alii: Hdeat consumption of nspheline charges. Trudy
Vseso uznogo Nauéno-Proektnofo Instituta Alyumino larnievo] Wlektrodnoi
Promyslennosti, Vol. 85. 1975 pp. 102-106. /Russian/
The results are prasanted of experizental det:rmination of heat
consumption of basic nacheline charecos at 100° to 15000 C. The
data on heat consumption were determined by the relative wethod
of constant heat flow based on th4 use of a diathermic shell. This
shell was calibrated by usin~ materials possessing similar hueat
consumption~temparature reactions as ths nepheline charges, that
is MgO, Al 05, Ca0 and Ca0 + CaC05 mixtures. A sraphical method
of evaluation of the uXparimuntal dat: was proposed.

NIKOGOSYAN, R. B. et alii: lephaline transformations during treatment
with a sodxum hydroxxde solution containing various amounts of silica.
In: Konfer:ncija !‘olodyh Ufannih Spacialista Akademii Nauk Armiansko §
SSR, Jerevan, UooR 1973. Akad. Nauk Arm. SSR. pp. 7-15. /Russian/
Nepheline containing 3iC, 42.3, Al Ol 32.00b, F320 1.8o, MnO 0.27
Ca0 0.7%, M0 0.328, Na20 l4.5, K O .0 and P U J.28% was treated
at 240° € for 1 hr with a 20% NaOH solut:on. "bu liquid solid ratio
was S5:l. Part of the minural ramainsd solid. The other solid phasse

was a basic sodalite, Na,U.Al1,0,.25i0,0.5Ha0H.H.0.
2 2 Vi < 2



170. Norway: altermative to alumina? #ining Journal, Vol. 288, No. 72%88.
25. Mar. 1977. p. 226.
A new company, Anortal, has been sstablished by Ardal og Sunnddal
Verk and Blkem Spigsrverxet to Lnvestigate development nf anorthosite
reserves at Aurland/Voss in West Norway.

171. NOWAE, Z.: Iron and alumina extraction from power plant fly ash in
Poland. In: "Third Internatioral 4sh Utilization Symposium”, Pltts-
burgh, 1973. pp. 224-230.

In Poland a power plant fly ash is regarded as a source of raw
material for industrial production of artificial magnetite and
alumina oxide. Methods of extraction of both the minerals are
described and flowshaets shown. Characteristics of thes nmagnatite
product are given. The actual magnetite production is entirely
used for dense msdium preparation in coal clsaning processes.
Por alumina oxide extraction two Polish methods are being dis-
cussed.

172. OPREA, P. et alii: Sintering in reducing medium of alumipa-containing
batches. Cercet. Metal., Bucharest, No. 16. 1975. Inst. Cercet. Metal.
pp. 449-461. /Rumanian/

Mixtures of A.l205. 3102, Mg0O, PO, F020) and TiOz. simulating the
composition of Anina shala used in Al production, were sintaered
at 1250° C to form water—soluble Na,il,0,. The yleld of 41504
extracted from the sintered oxides decreased lipearly from 30 %o
65% with increasing F020) content 10% or leas.

173. OZIBMIR, S.: The production of alumina from alunite by the Labutin
method. Madencilik, Vol. 15. No. 6. 1975. pp. 25-30. /Turkish/
A review is given on chemistry and technolog> u. alumina production
from alunites by the Laoutin method.

174, Processing of alunite in a fluidized bed. Aluminium Magnesium Blect.
Ind. Re. Inst. No. 478, 783 /29 kay 1973/. /Sy viat patent/

The title process is carrid out by calciiing, reduction with trapp-
ing of the alunite dust in a gset.ling area and clarification. For
increasing the extraction of alumina and for decrsnsing the fuel
consumption durinz reduction of alunite, the preclarifica<ion i3
carriad out by addition of 4-10% excess air based on alunitae. Then
25-50% of rotal air i3 fed 50 %re settling ar7a and 50=-75% i3 fed
to the upper part of the fluidized naed.

175. Redox treatment of aiunite Or4e. S0UutCwlrd Zo., sational 3taeel Core.
and 3arth Sciences, .oc. .c. 3,390,425 /21 dar. 1374/. Official Gazette,
17 cune 1975. /U.5. patent/
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A mathod for recovaring aluminium hydioxide and other valuable
constituents from ore containing alunite comprises the 8teps of:

roasting the ore to remove water of hydration, rcasting the de-
hydrated ore resultinic in a reducing atmosphere %o removs sulfate,
roasting the reduced ors .n an oxidizing atmospnera to convert
sulfides %o sulfur oxides, leaching *“he oxidized ore with solvant
to remove K and sulfate.

SCHOENBORN, N.: Survey on thy processes for recovering alumina from
clays. Hermsdorfer Tecnnischa ditteilunren. Vol. 15. No. 42, 1975,
PP. 1369-1373. /German/
A general review is given with speclal attention being pald to
the aikali gintering disintesration technology of clays which
combines the manufacture of cemant and alumina with a wide range
of quality.

Search to bypass bauxite in alumina production. #orld »ining, Vol.

27. No. 3. 1974. p. 45.
The Soviet Union is producing A120) from alunite in an industrial-
scale operation at Korovobad in the Azerbaijan Republic. The
crushed clay mineral is roasted and then processed hydrometallurgic-
ally to yield A1205 and KZSO“ for fertilizer as well ag V and
Ga by-products. Another material being used for A1205 production
in the Soviet Union s nep.eline syenite. The U.S. is also investigat-
ing non-bauxite A1205 scurces. Aluminum Co. of America is investigat-
ing a process using anorthosite, and the alunite route i3s being
investi~satad by National Steel Corp., Southwire Co. and Earth
Scisences Inec.

SHAH, R. A. et alii: Bxtraction of alumina from Ziarat laterite by
alkaline leaching. Pakistan Journal of Scientific and Industrial Re-
ssarch, Vol. 18. No. 1/2. 1976. LPe 65=a8.
A.1205 for Al production was extracted from ores LY using NaOH.
Bffects of NaOH concentration temperature, time and solid-1liquid
ratio were 1hvestigatad. Maximum yield was achieved at 120° c,
45% NaOH, and 100 g solida/l. sxtraction was rapid initially and
thin slowad because of formation of an insoluble complex.

SAKHTARHTINSKII, G. B.j SA.SD-ZADE, K. I+ Reduction of aluni-e ore
by hydrosen sulfids. Doklady Akademii Nauk Azerbajdlanskoj 3SR, Vol.
31. No. 12. 137s. Pp. 2J-¢6. /Russian/

The racuction of alunica crae /KNaSC“.Alz/SO“/,.2A1205/ by HZS at
306° %o 500° ¢ and 5C, /:ia AL./50,/,/ / H.S ration 1/1-1/10 was

studied. st ¥as more ac%ive for alunite ore ryduction than H.



The optimum reaction %emparature {or tha HQS reduction was 40,0°
to 490° C. Passivation /occuring -t approximataly 500”7 7/ of the
resulting AIECS t3 aliminased, which makis possible {ts -otal ex-
traction 1uriné ~ha subsequent hyirnclemizal procassing o7 the

raducad alunita ore,.

80. Shale Cil and Mineral Recovary. Superior Oii Zo. No. 74 002,572 /23

Apr.

1474/. /South Africa patant/

Mined oil shalse containing nabcolits and dawsonite i8 crushed to

a small size and fed into a preheater whare controlled heating
decomposea the nahcolite to NQZCO5 which 13 separated out and the
0oil shals and dawsonite are retortad at a low controlled -emperaturs
to recuver hydrocarbon products. The pyrolyzed spant shale Trom

the retort is then subjectsd %o a weak caustic leach of controllad
composition to recover Al and Nazcoj. Aluminum {3 precipltated out
of %he lsach liquor in the form of Al/OH/S. which is calcined to
AlZO}’

181. SHANTON, W. T. et alil: Pilot-scale production of hydrated alumins,
magnesium amwonium phospnate and sodium sulfate {rom Christmas Island
C rock. 1974. Dep. 5ci. Ind. Res., Chem. Div., 13 p /Report No. C. D.
2192/

The rock is di-segted with Na’'t to yield a solution of sodium
phosphate and aluminate. The NaSPOQ is cr-stallized by coollng
and hydrated alumina is preparsd from tha cooled solution. 3y
trsatine tha NajPOQ with HQSO“ and NHj. &z amionium phosphate

and Nazsoq are prarparaed.

182. Silicon recoval from 1l«<alin; aluminc:ta 3nlutions. A. [. Alexseev, No.
506,577 /1B dov. 1971/. /Soviat patent/

In manufacturing Aladl from neph-lines, aikilins aluminate

solutions muss bae £~,ad from 3oluble S1 by addition of sodium ;
calcium silicata. lemnval of solublas 3i 13 reanderad mor9 complete

by using anhydrous sodium-calcium 3ilicats of composition

3320.330.3102.
g/1 $10, ware treated with 10C-2CC +/1 NaZC.2CaO.ZSiCZ.HZC as
175° 7 f5c 1 hr, %ha S10 conten% “sll only to 1.0 /1. Whan =he

roground 41 O.2aC.10- was sindl.rlec o emploved, tne 3.0~ contant
2 .

Then aluminata solutlnns zontainin: initially 2.795

€Ll %o 2.3 /1, au l@rrovezant LY asoun ive tim:s tha orisinal.

STt 3iaultaneus ST T L4X STACesaLn - oY 3.u3lt3 WL5D 09704.01C9. ALUDIDLUG,

~d4K€093.431, Hltc

PNy
eu 300/
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Ths process 18 cTartiel out o {n Swo taraliel hrancles Ly obta.ning
an aluminate sclatl» a {n %he nephaling uvranct, desilicoenizing %,
cantrifaging 1t and gubsequently calcining tha Al/CH/,. Also, tha
aluminata solition of “ha aluni.e oranch 1s iasiliconizad. For
atariifyin: “ne protaess and facreaing ha sroc.iic matertal flow

in tacnnois~tcal limlns, the *J-«04 aluminate solution of the alu-
nite branch i3 avaporatad until the concantration of cauatic

NaZO i3 160-170 =/l and siaul*angouuly centrifu-ad with “he aluminate

golution of *h4 nephiilne hranc:..

SUIRNOV, M. N. et alii: bMetnods of complex processing of some varisties
of aluminosilicate and othar rocks as promisine raw materinl for the
production of alumina, al«ali products, ani! cem.nt. [n: Protlemy le-
felinskoro Syrja, 1375. Akid. dauk SS3R Nauchn. Sov. Rudoobtraz. pp.
50-52. /Russian/

Three mathods are given for processing of nepheline syenites.

S¥ITH, J. ¥.; YOUNG, N. B.: Dawgonite. lts geochsmistry, tharmal

behavior and extraction from Green River Oil shalis. Q. Colo. Sch.

Mines, Vol. 19. No. 3. 1975. pp. bi=a3,
Dawsonite /NaAl/OH/dCOZ/ and nordstrandits /Al/OH/j/ occur in the
Green River Formation oil shala of the Ficsance Creek basin in
Colorado. It i3 a potential source of Alzoj. The most suitable
“empirature for neatin;; oil shala for botia o0il ana Aleo5 racovery
is 450° P. Aoout 4% of the acid-sxtractable A1205 v¥as raecovered
by ixtracting the heatad shale with 0.5 Nazcob.

éHORGUNENKO, No. S. et alii: Complax tr:atmint of alunites. Rud. Letal.

Zb., No. 2-3. 1974. pp. 189-194. /Slovenian/
A metnod is proposed for ths processin; of Zagliksk deposit alunite
ore by reduction and alkaline leaching to yield alumina containing

. over 99.4% Algoﬁ, KaSOQ contalnine over 517% Kzo. HZSOQ. 3Y. 3% pure
V203. and metallic Ga. The milled alunite i3 dried and reduced at
5407 C in a fluisized bed. Th. flu9 (ases containing about 30% SO2
are used for manufacture of HZSOQ. The reduced alunite is leached
at 850 C to yleld an alunite solution with a causatic modulus of
1.8-1.3 containing 100-120 ¢ 31205/1. The S’LO8 {3 removed and
Al/OH/i precipitated and calclned. Tha mother liquor i3 evaporated
and returnad as a recycls liguor. Ths Alej yisld 13 about I0%.

SMORGUNSNKO, N. 3.: Cowplaex procassing of nephelines. Rud. detal. Zb.
No. 2-3. 1974. pp. 179-1z7. /Slovenlan/
Flowsheets are gZiven for the commercial production of Al,u, from
nepheline ores and napheline-syenite rocxs. Nephsline ore pdixed
with limestone 13 sinterwd under tang format:on of al«all aluminates
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and dicalcium si1licats. The sianter is [9achad and 31llca {8 rewmov-
ad from the aluminats solation first 527 heat:ng in an autoclavae
/%o Al;ox/3103 =z 3%0-400/ and then %hrough the addition »f lime.
The rqs&kcxng alumina con%alns 1ess “han J.0U%% Jiu.-.

“

éMORGUNENKO. N. 3. 8t al.i: Tomplex orncassine »f naeonelinic ¢o0CeDL~
rates and ores for obtaining alumina, soda, potash and cemsant. froblemy
Nefelinskogo Syr'ja, 137%. pp. «8-5C. /Russian/
A wat charge prepared from a finely ground aepheline concentration
or ore and limestone, and having mols ratios Reo:A1205 = 1.0 and
CanzSiO2 = 2.0, i8 sin%tered in a rotary furnace at 1280° C. After
cooling, the sinter {3 leached in a ball mill to obtain the alumin-
ate solution which i3 zeparated from the sludre, dasiliicatsd and
convarted to Al/GH/S. "he wastad gludge is used 1n a charge for
a cawant plant. Ths carnonate solutions area used to manufacturs
potash and dense 3oda.

éHORGUHENKO, J. S.: The technology of the complex treatmsnt of hizh-
silica raw materials by sintarins with limestona to produce alumina
and cemans. Rud. llatal. Zb. No. 2-3. 1374./1375. pp. 173-178. /Slo-
venian/
A technology of alkaline treatment of alumosilicates was developad.
The principal flowsheet consista of charge blending, sintering,
¢ooiinsg and self-disintegration of sinter, leaching by agitat.ion,
carbonization of the aluminate solution, dewatering of aluminum
hydroxide and calcination. Insoluole mud from leaching is used as
raw matarial for the cement industry. Initially the influence of
impurities on 3inter proparties was 3tudidd.

SRIBNER, N. .: Yeaguring the strength of nepneline-lime granules

during drying. Trudy VAMI, No. 31. 1975. pp. 75~3l. /Russian/
Ths strength of nepheline-lime zranules was studiad as a func%ion
of drying conditions and composition. The strength Lncreased with
decreasing moisture content, particle size and porosity. At a moisture
lavel of 12-14% the granules were plastic.

SRIBNER, N. 4. et alii: Physical and machanical properties of nepheline-
lime chargss during sintaring. Trudy VAMI, No. 3l. 1975. pp. 67-74.
/Rugsian/

The granulometric distribution and properties of siater wizain a

a rotating kiln during sinteriug ware de<ermined Tor zZraaulatsed

neche.1ne-lime cnarges. Jp %o %tne iaitiation »f lecaroonasion,

the 3tremgth anc 9.as%ic wodu.ds of tpese crhar-~Tes Tecalngdl Ton3tnAant.



SUTYRIN, Ju. B.: Acid me‘lods for processing products of beneficiation
of high-ailicon alumlnum-containinp; raw material. Mineralnos 3yr"s,
25. 1975, pp. 27-32. /Rusgaian/

The acid leaching of boehmite-kaolinits ore at hivher temparatures
was studiaed. Laaching with 40% HNOS 1o 100% axcess at 140° to

180° C removed H4-95% ot the Alaos. The product contained 1-1.5%
Fea with the 1&,1805/Feaaoj ratlo 300-500tl. The amount of 8102 ax-
tracted was 0.0l to O.1 g/l. A flow diayram {3 presented for treat
ing alumino-silicate raw matearials with HN.,.

b

SUTYRIN, Ju. E. et alii: Decompositon of alumina-containing minerals
by nitric acid at high temperatures. Izvestija Vysdih U&ebnyh ZavedeniJ,
Cvetna ja ¥etallurgija, No. 4. 1976. pp. 58-4l. /Russian/

The nitric acid decomposition of kaolinite, boshmite and gibbajite
minerals during autoclavae stripping was studiad and an X-ray phase
analysis of minerals in the residues of acld decomposaitior was
conducted. The purpose of the study was to determine the cause

of incomplete conversion of uaoj into solution during stripping
of uncalcinad raw materials.

SUTYRIN, Ju. E.; MASALOVICH, N. S.: E‘Xperiment-planning study of
conditions for nitric acid leaching of a boahmite-kaolinitae product.
Mineralnoe Syr"e, No. 25. 1975, pps 33-38. /Russian/

The boehmite-kaolinite raw matarial contained A1205 47.9, SJ.O‘2

22.5 and Faao5 7.6% with the minerals kaolinite, boehmita, #Zibbsite,
diaspore and hydromica. The raw material was preheated for its
conversion into acid-soluble form of metakaolinite and gamma-:uao
The product was leached in an autoclave with 40% HNOj at 120° to
600° ¢ for 1 br. Frow the eXperiment-planning 3tudy the best con-
ditions for leaching wera 40% HNO5 at 180° ¢ vor 2.5 hr with 95%
consunption of the acid. The yield of :5._1205 containing less than
1% F9205 was J4-95,

3

SUTYRIN, Ju. E.: ;electiva transfer of aluminum into solution during

acid extraction.
891-893, /Russian/

urnal Prikladnoj Himii, Vol. 48. No. 4. 1975, pp.

To determine thae optimal conditions for selactive transfer of Al
into solution a kaoline-boehmite clay containing 111205 50. 80,

SJ.O2 17.60, F‘9205 8.06 and TiO2 2.70% was roasted for 2 hr at 600° ¢
crushed, and traated in a Ti autoclave with 85-100% of the stoichio-
metric amount of 2C, 30 and 40% }{NO5 for 2 hr at 180° C. The optimum
degree of aextraction was achleved by lwaching with 90% of the
8toicniometric amount of 30% H.NO5 for 2 hr at 180° C.
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SYCHEV, ¥. M.: Complex digastion of mepnulise mud. Cvetnys Matally,

No.

8. 197%. p. . /Russian/

The hook Jdiascuszses %ns total atilization of narhelits mud — one
of the products of thae complex dizestion of nepnalite ores and

concentrates -— and naw fislda of application. A3 a complex raw
material, nephelite mud is discussad only on paxaa lCb-119 which

present the results of a hydrochemical procasas for mud disgestlon.

THOMPSON, D. L.: Alumina and by-products from !tah alunite -- the
Alumet Project. In: "World Mining and Metals Technology”. Vol. 2.
New York, 1976. ¥ining and Merallurgical Socisty of Japan - AIME,

PP-

681-684.

The Alumet Co., a partnershlp of National Oteel Corp., the 3outh-
wire Co. and Sarth 3ciences, Inc., i3 in %he final phase of 1its
feasibility study for an Alunite plant. To ne located 1in South-
western Utah, it could ba the first commercial-acale operation
in the Westerm hemisphera to recover alumina from an sre other
than bauxite. Sulfuric acid and sulfate of potash are by-products
of the procass. Alumina production level will be 3et at 500,000
tons/year. A commerc.al decigicn i3 expected bafore the end of
1976.

USHAROV, Ju. A. et alii: Dehydration of highly alkaline charges in
alumina production. Cvetnye Metally, No. 1l. 1970. pp. 33=35. /Russian/

The viscoelastic propertiss of alumina charges of nepheline base
ware de-ermined as a functlion of composition and conditicn of
the drying system. Viscosity and limiting shuar stress were
determined as functions of liquid phasa composition and molsture
contant. Small additions of Nazo increased initial viscosity By
as much asg three times for a conztant moisturs lavel /30%/.

YIDENOV, D. et alil: Itudy of the conditions for heat trestment of
alunite from the Surmitsa Village Resion. Himigja 1 Industrtja, Sofla,

Vol.

48. No. 5. 1476. pp. 199-2C1. /Bulgarian/

The optimum tempsratura 7or the H:SOQ or H:_,SO“—HESO5 pretreatment
methods is 600° to 650° C. The alunits contalns 510, 56.8-57.6,
803 12.6=-13%.3, AlEO5 14.8-17.3, Ca0 1.58-2.12, FeEO5 2.3%=3, KEO
5.18-3.6, Na,0 d.45-0.48%. By using H530,, the axtraction of Al
does not vary significantly with cnangZlor process time or temperaturs.
The concan%tration of tha HzSO“ golution does siznif.cantiy affac®
the extract.on. The dehydirition was most af.1cient in a vibrating

Pluidized-bad furnacs.
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4. THE ALUMINA INDU3STRY CF THE WORLD

Alumina and aluminium in Japan. Revue e 1"Aluminium, No. w43, 3ept..
1975. ¢p. 331-393, /Frencu/
The Japanese MITI Company has decited to decrease its investmanta
for installations in the alumina and aluminium industry, as well
a8 for alumintum-procassing from the 1974/197% lavel by 10% in
1375/13)76. While tha total of investments for alumina and primary
aluminium production will practically not chansze, the total of

invegtments for the aluminium-procenging 1nuustry will dimintsh
by almoat 359%.

Alumina in Surinam. Revue de 1'Aluminium, No. 455. Oct. 1976. PP,
439-440. /Frencn/
The company Ardal! og Sunndal Verk initiated negotiationas with
the respasctive authorities in resard to construct an alumina
and iron plant with a capacity of 200 000 tons of alumina and
190 000 tona of iron.

Aluminium in Brazil and Japan. Revue ds 1'Aluminium, No. 456. Nov.
1976. pp. 909-507. /French/
The Brazilian government requested the Japanese government to
put at their disposal 30% of the 386 million dollars needed for
ALUNORTE for establishing an alumina plant of 800 00 tona/y
capacity. Mitahubishi Aluminium hasg reaceantly comrleted its new
plant for welded tubes at Pujti.

Alumininm i{n Greece and Yugoslavia. Revue de 1’Aluminium, No. 45].

May 1376. pp. 215-217. /Freach/
The "Bauxite of Parnassus" cowpany has recently si<nad an agreemsnt
with the Greek governmen: on an alumina.plant to be built. The
si1te of the plant is foresean at the Corinthus Bay, its capacity

should reach o0O OUC tons psr year with the production to start
in 14380,

Aluminium in Ireland. Revue da i .luminium. No. s44. dar. 1276. pp.
115~117. /French/
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™e ALCAN Aluminium Company and 1%3 cartners ASV and ;ranges
dacided %o adjourn the 3tart 3f construction for an alumina pliant
with a projactad 800 0OC rong/yaar napacity at the Augnhinish

teland, dus to the mediocrs igamand for aiuminium.

Alupinium in Jamaica. Revue de 1'Aluminium, No. 451. May 1376. pp-
215-217. /French/
™ ® ALPART cowmpany explolting an alumina plant of 1,180 000 tons
per year is owned %o 36.5% by Kaisar, 36.5% by Reynolds and 27%
by Anacondai it 18 actually operating by only 65% of its capaclty.

Aluminium in Norway and Yugoslavia. Revue de 1'Aluminium, No. 455.

Oct. 1976. pp. 339-440. /Preanch/
Norask Hydro in Norway has applied for permission to increasse 1ta
capacity from 75 00U t/year at the Earmoy plant %o 185 000 /7.
The company hopes to start axtension work not later than in 1978.
Bnergoinveat in Yugoalavia has the intention to deliver the total
production of 1ts new alumina plant at Zvornik of 600 000 t/y to
the USSR for a pariod of 10 years.

BAUDART, G. A.: Aluminium in Jamaica. Revue de l’Aluminium, No. 437.
Feb. 1375. pp. 67-69. /PFranch/
Five Japanese firme joined in the corporation Reverse Jamaica
AMumina Limited in order %o realize tne extansion of the alumina
plant at Revere. The projected capaclty {s 520 000 tons yearly.
The expansion coats are egtimated to 100 million dollars.

Development and prospects of the Venezuelan alum’nium induatry. Revue
de 1'Aluminium, No. 456. Nov. 1976. pp. 496-497. /French/
The Venazuselan Government has atarted an extenaive project: the
construction at Cludad Quayana of an alumina plant of 1 million
ton annual capacity, representing a capital cost of # 540 million.
It would seem according to certain sourcses that Venezuala has
4 500 000 toms of proved bauxite researves and 100 million tons of
unexplored resarves. It does not seem as Lf thease reserves werae
{nexhaustible and unless new discoveries are mada the Governmaent
will most likely be concerned to preserve them %o a certain extent.

HUGUSNEY, M.: Aluminium in ~he United 3tates. Revue de 1'Aluminium,
No. 436. Jan. 1375. pp. l3-14. /Pranch/

Zaiger introcuced a new production procags 1o 1%3 alumiza dlant
of Gramercy for recycling red oud wnich up %O the pre3ent Lims
was discnarged into sne ¥issB13sS.tpil the trocassg consiats of

(4l
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spreading the red mud on a sand bed of about 80U hectares sugirdled

by a 7 m high embankment unisr which dralnage tubes are placed.

By these tubes filtered alkellnse-water is collicted and retransa-
portad to the plant for neutralization. The construction of the re-
cycling plant lasted .> years and the coats reachaed lo mtlilon dollars.

HUGU".NJY, M.: The liorwegian aluminium inaustry; new trands. Revue de
1'Aluminium, No. & 4. Aug/3ept. 1:7n. pp. 330-393. /Fregeh/
Ths Norweclan aluminium producsars secured their alumina supplies
until now through barter deals. At present they have long-term
import agresmsnts with such foreign suppliers as ALCAN, AILCOA,
Alusuisse, tartin Varietta.

McLEOD, P.: An outline of the Australian aluminium industry. Metal,

Australia, Vol. B. No. 5. Jan. 1476. pp. 105=106.
The history of the Australian Al industry is reviewed orieflly
and tha nature of the Australian bauxite deposits is outlined.
Tha production of Alz’u5 {3 discussed with special referaence to
the individual steps necessary to obtain A.leO5 from bauxite. The
reactions involved in the smalting of the A1205 are discussed in
relation to th. oparation of ths elactrolytic reduction furnaces.
Finally the raw materials required to sustain an Al extraction
industry are reviewed briefly.

MISSUNNIER, H.: Aluminium trends in 1374. Revue do 1'Aluminium, No.
439, Apr. 1979%. pp. 187-188. /French/
At the end of 1974 the productive capacities ir hydrated aluminium
/as by weight of alumina content/ representa” about 28.1 million
tons yearly, 1.4 millions /+ 5.2/ of tons wore than at the
beginr ing of the said year. The production rose first of all in
Australia, Yugoslavia and India.

NIONCEL, J.: ALCCA, first in the world as producer of aluminiunm.

Revue de 1’Aluminium, Jo. 454, fab. 1377. pp. 57-ol. /Freucn/
Surinam and Australia are the two maln bauxits sources of ALCOA.
In Guinea the very rich and vast deposits at Boks ars producing
bauxite since 1973; ALCOA owns 13.8% of ths Guinean Bauxita
Company. In Costa Rica, ALCCA has started preliminary work with
the view of exploiting deposits for supplyiny a future alumina
plant. Two new alumina plants started thelr oparation in 1l .72:
one in Jamaica with an initial capacity of 48BC CCC tons yearly
to be expandad to 500 CCC t/y by 1477, an other in Australia at
Pinjarre with an initial capacity of ¢7C JCC &/y to be 1increassd




ll4.

gradually to 2 millions of tons/y by 1776. ALCOA has a total
capacity of 6.8 mlililon tons yearly snd is producing more alumina
than it utilizes in i{ts electrolyseis plantsi however, as Taiger,
the company 18 devsloping its production of special aluminae for

refractories and other uses.

NIONCEL, J.: Aluminium in Brazil. Revue de 1'Aluminium. No. 443. Sapt.

1975. pp. 391-393. /French/

The cost estimation for the Belem project bas been assagsed anew,

the new figures being as follows:
Alumina plant /capacity 1,300 000 ¢/y/
Aluminium plant /640 000 t/y/
Hydroelectrical installations
Long-term working capital

Infrastructure
Toval

g 633 millions
A 1465 millions
# 781 wmillions
g 134 millions
8 36g militons
A 3385 millions

™




5. SPECIFICS OF BEQUIPLENT IN THE ALULINA INDU3STRY

215. Aluminate solution carbonization plant. Aluminium, bLlagnesium Elect.
Ind. Re. Inst. No. 498,025 /3 June 1)74/. /Soviet patent/
To prevent the possibility of stopping for cleaning any group
of carbonization unite without stoppage of the entire plant
processing the aluminate solutions by carbonization with flue
gases from sinterins or calcinating furnaces in hydrometallurgical

industry, the last carbonization umit in every top group is
equipped with two transporting airlifts connecting it with first
carbonization units of the tailing group, as well as with a
stirring airlift. The transporting airlifts are sectional and
contsin lifting mechanism.

216. BARAKKA, I.; NE!ETH, B.: Instrumentation and automation of an alumina
plant washing line. Banyaszati es Kohaszati Lapok, Konaszat, Vol. 107.
No. 7. 1974. pp. 12. /Hungarian/
The instrumentstion and automstion of the alumina washing line
at the Almasfuzitd Works are described. Mud removal is controlled
by a novel method of measuring the transition zons.

217. BARARKA, I. et aliis Off-line computerized process control in alumina

production. Banyaszati ées Kohaszati Lapok, Kohuszat, Vol. 109. No. 1ll.

1976. pp. 518-521. /Hungarian/
The model developed for the off-lins process control of the Almas-
fuzité Alumina Vorks is presented. It contains a program applicable
to the DDRA 1024 computer or the Hungarian computer TPA/i.
Bxperimental operation of the program system has yielded results
whick indicate that 1ts introduction will lead to significant
economic benefits.

218. BERKH, V. I.; KRASNOPOLSKY, k. D.: A structure of algorithm of a
cascade control system for the alkaline mode of thd process of carbona-
tion of an aluminate solution. Trudy VAMI, No. 88. 1974. pp. 132-137.
/Russian/
A cascade control system was deviced for carvtonation of alumi-~ate
solutions in alumina production. The system included automated
pH control and feedback. A schematic dissram of the aystem is

shown. Bquations were derived for the algorithm and for the
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matarial balance in tha carbonation beattery. This control asystem
was introduced into & plant in 1370 and has been used since then.

CHERNYKH, S. I.: Modarnization of circular mills for dry milling of

alunite in the Kirovabadsky aluminum plant. Cvetnye Metally, No. 3.

1975. pp. 79-80. /Russian/
A study was conducted on the distribution of alunite along the
drum of a milling machinae to improve the deeign. Distribution
profiles of alunite ore of varying coarseness, ranging from 90 to
1000 microns, are presented. As a result of the study, the drum
was redesigned to promote proper distribution of mattar during
milling. The new design resulted in improved efficiency of 13.8
tons/hr.

COUSINBAU, B. L.; LUMSIEN, J. R.: Development of a self-aluicing

reasure leaf filter. In: "Liﬁ Metals 1976". Vol. 2. New York,

976. Mstallurgical Society ., pp. 175-183.
Tests of various sluicing and reslurrying spray arrangenents led
to the design of a self-sluicing press which used the shell of an
existing Kelly press with its main axis vertical. Modifications
to leaf spacing, spray rotational speed, spray slot width, feed
pressure and pre-coat control, allowed effective performance for
all of the 800 hours canvas life. Advantages are: reduced operat-
ing and maintenance manpowe:, clean environment, and reduced mainte-
nance cost. The use of first wash overflow for sluicing has reduced
cauatic soda and canvas consumption.

DOMANSKY, I. V. et alii: Circulation speed of the suspension in a
prccipitator with air mixing. Trudy VAMI, No. 91. 1975. pp. 99-104.
/Russian/
An experimantal method was used to determine the suspension rate
as a function of air speed, suspension concentration and air tube
diameter. Work was done on a unit of standard design used in alumina
plants for mixing various suspensions. The rate of suspsnsion in-
creased parabolically as a function of air spesd, but decreased
as a function of decreasing tube diame ter and increasing suspension
concentration.

BEKIMOV, V. A.; KHODOROV, E. I.: Study of the dagres of temperature
unifomicy of material on the exposed surface layer in a rotating
giln. Trudy VAMI, Jo. 88. 1974. pp. 58-71. /Russian/
Model experiments wers conducted 1n a lacoratory kiln to study
heat transfir in the exposed surface layer of particuiate materiai
heatad 1n a rotating kiln. The dropping particles in the eXposed
layer come in contact Wi%h a hot gas stream and then are tumbled
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into bo:itom layers of material, thereby transferring heat within
the mass. A theoretical equation gives the average change in
temperature of the sxposed surfsce laysr as a function of time

and physical constants of the material. On the basis of experiments
conducted in a model kiln, using nepheline particles of different
coarveness, the tempsrature increase of the surface layer gets
bigger as the heating temperature increases and as the rate of
rotation decreasas. Values 5f constants in the theoretical
equation for temperature chanzs in the surface layers were
determined.

BRRMIN, I. I. et alii: Intensifica%ion of autoclave processes in the
aroductlon'of alumina. Izvestija Vys5ih Uéebnyb Zavedenij. Cvetnaja
etallurgija, No. 4. 1975. pp. l7=-23. /Russian/

Advances in autoclave technology and squipment are discussed in
relation to the leaching of bauxites for alumina production.
Cross-sectional views of two new types of autoclaves, equipped
with heaters and mixers, are shown. Also shown are schematic
diagrams of single- and two-etage autoclave leaching processes.
Higher temperaturss /in the range 205-280° ¢/ greatly accelerate
the conventional leaching processes. Coviet work is reviewed in
which temperatures up to 560o C are used in autoclaves with tubular
reactors. Tha operation of a high-temperature tubular reactor is
described, and beat transfer coefficiants are presented for this
reactor.

PAIN, I. M. et alii: Automated control system for thickening and
control filtration during the digestion of hydrate slurries. Trudy
Vsaeso juznogo Nauéno-Isa{edovatolnogo Proektnogo Instituta Aljumino
Magnievoj Blektr. Promyslennosti, No. 88. 1974. p. 9. /Russian/
The automated system developed with consideration of the basic
problem of control realizes two interrelated algorithms: control
of the thickening process and matching the productivity of the

different pieces of equipment.

FPAIN, I. M. et alli: Automation of a control system for processes

of thickening and filtration control in the preccessing of hydrated

pulps. Trudy VALI, No. 88. pp. 125-131. /Russian/
Tachniques of asutomating pulp processing in alumina production
were developed. Automation algorithms were written for controlling
the thickening and filtration of hydrated pulps. A schematic draw-
ing of the carbonation battery used in the pulp processing is
shown. Pilot trials were conducted in the automated carbonation
battery, and production data are presented, showing the change
in pulp density as a function of tima. It is concluded that a
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saving of 32 0CO ru
the carbonation bat

FINKBELSHTEBYN, L. I. et

high-capacity rotary ki

No. 5. 1376. pp. 40-42.
A saries of refract
periclase, chrome-a
{n the sintering 20

bles can rasult from applying automation %o
tery in alumina plants.

alii: Selaction and adopticDd of linipgzs for

los in alumina productlion. Cvatnye Metally,
/Russtian/

ories, multi-grog, filler of crushed porcelain,

agnesite and nagnesite-chromite were teated

pe of a rotary kiln. None gave satisfactory

service life for linings in this area. Satiafsctory properties

were obtained from
of acidic and neutr
row in a ratio from
ing in the various

a combined lining consisting of a combination

al refractories alternating in rows or in a
0.9 to 1 to 3 to l. The stability of the lin-
kilns reached 180 days resulting in reduced

refractory costs and relining operations.

Industrial gas burner has outlet nozzle and moveable swirler. No.

228,159 /23 July 1970/.

The burmer cam be u
clinker, kermesite

industry for sinter
parameters regulati

/Soviet patent/

sed in revolving furnaces employed for cement
and refraotory material roasting and in 4l
ing end calcination. To increase the flame

on range, the swirler is combined with a

throttle situated along the periphery and forming an annular gap

with the noztle wal
in the extreme righ

1s. Gas is supplied to brunner. When throttle is
t position an ennular gap, which stabillizes

the flame, is formed between nozzle and throttle. In this position

praotically all the

gas stream is concentrated inside the tbhrottle

and as it passes through gwirler is given maximum swirl. When the

throttls is in the
passes the swirler
specified by the no

extreme left position, tha main gas strean
and emerges through the nozzle at a veloclity
z22le cross-ssction.

KARFPIDOB, A. F.; ILINICH, V. N.: Designing airlifts for alumina

production. Cvetnye Mat

ally, No. 7. July 1376. pp. 43-47. /Russian/

Methods were studied for calculating the optimum dimensions and

operating modes for
compressed air cons
ported. By selaectin

airlift conveyors that would assure & ainimal
umption per unit volume of slurry being trans-
g differant combinations yielding a Aimensionless

expression, good agreemc<nt was found between & mathematical mode.l
developed and available exparimental daza. From the equations

obtained 1t was pos
meter at the given
at the optimal conVv

assigned pumr procu

sible to desermine the optimal conveyor iia-
slurry flow raza, the spec.fic air consumption
eycr dilamster ana ~he optimal liameser &t the
cTivityT.

O
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229. KAZAKOV, V. 5. at alii: Criteris of thermodynamic afficiency of local
thermal networks in the production of alumina. Prudy VAMI, No. 38.
1374, pp. 1%.0. /Russian/

A theorstical analysis was made of :the tharmodynamics of localized
heat transfer in heat axchangers u94d in autoclava leaching of
bauXitas. An aquation wasg derived for calculating the aX0ergic
afficiincy of a local hsat tr.nsfer 8ystsm and uaed {n deriving
other thermodynamic functions. Schematic drawinzs of a heat
exchanser, mixer and 8vaporator ugeéd in aluwina production are
shown. All these systems were related %o the analysis of excergic
efficiency. 16 raef.

230. KHODOROV, B. I.; KOROLKOV, A. V.: Anulysis of thermal processes
occurring in aultichamber furnaces during the asintering of alumina
mixtures. Trudy VALI, No. 8l. 1.7]. pp. 1ll2-119. /Russian/

An analysis was made of hwat transfsr QCCurring 1n a new sinter-
ing procuyss usad in the production of alumina. A four-stags furnace
that i3 the basis of -he new process conaists of the foliowing
stases: granulation, presheating, slotering and cooling. Heat
transfer calculations were made for aach stage, and the results

are praessnted for fuel consumption, tempersture of the sintared
particles and gas temperatures in the furnace as a function of
8XCe88 air i1n thi sintering chamber. Che specific heat expenditure
in the production of bauxite sintar in the four-eta. e furnace is
1180 kcal/kg. This i1s 12-13% less than required in a rotating kila.

231. KHODOROV, B. I. et alii: Study of *he resijence tims of material on

the exposed surfacs layer in a rotating kiln. Trudy vALI, o. 88.

1974. pp. 48-57. /Russian/
A theoretical snalysis was zade of the masa transfer in the exposed
surface layer of sintar material hsated in a rota-ing «iln. Fhoto-
graphs show cross-gsectional viaws of a rotating cylinder and the
flow of loose material contained within it. Jelationships between
the giometry of particle flow and the diameter of the rotating
kiln and angular velocity are presented in graphs. The drop accelera-
tion of particles in the expesed surface layer increased as the
amount of filling of material increased and as the parametir n
/D/g/lle increased, where n is tha rotational velocity, rpa, D
is the kiln diameter, m, and Z 18 the gravitational conatant,
m/sacz. The tim3s of contact between exposed material surface and
gas flow within the kiln decreased with lncreasing drop acceleration.

232. KUZO, I. V. et alif: Permissible deviations in the axis of rotation
of a rutary kiln. Cvetnye Xetally, No. 8. Aug. 1470, pp. 48-43.
/Ruseian/

54




The altsarnating sign loads and atresses in the cross-aaction of
a rotary kilo cause fatigue in thae atael resulting in dacreassd
strength. The maximum permissibis daviation of the rotational
axis from the linear was determined for savaral eteals. It wase
concluded that the permissibie Zeviation snould be assigned
saparataly for eachb unit pasad on the «iln desiun, the snell
material and the operating condiv.ons.

233. LEYTEYZEN, M. G. st alitt Outline cf the equipmant and technology

for digesting North Onsga bauxites. Cvetnys Metally, No. &. Apr.

1975. pp- 8. /Ruesian/
Yarious methods of processing northern Cnezhsky bauxites ware
evaluated. The mineral content of thess orss 1s as follows /ot %/1
boshmite 11.0-56.C, gibbsite 10.0-3C.C, kaolini-e 20.0-47.0,
hemutite 3.0-18.0, anatase + rutile 2.5-3.C, calcite 0.0-0.5,
gypsum 0.0~-10.0, analcite 0.0-0.3, pyrite 0.0-2.0, Cr winerals
0.0-2.0, chlorite 0.0-2.0, mica 0.0-5.0. Three diffarsnt processes
were analyzed on the basis of capital costs and sfficiency. These
were the Bayer, Bayer-sintering and sintering processass. The need
for calcined soda was eliminated 1n processing these ores.

234. MATULA, L. et alii: Design of red mud settling equlpment. Banyaszati
4s Koblszati Lapok. Kobaszat, Vol. 109. Jo. 5. 1376. pp. 228-234.
/Hungarian/

A mathematical model and metbod of calculation, based on the

data supplied by a modsrn radiation absorption test method, can

be used for designing settling and washing equipment for alumina
factories and also for developing algorithms for process control
by computer. The development of the measuring technique and of

the mathematical model was primarily discussed and the application
for design purposes was msntioned.

235. MAYER-¥ENGELIN, P : Problams of conveyance 1n the axtraction of
eluminum oxide. Brzmetall, 7ol. 29. No. o. 1976. pp. 262-270. ‘German/
The report summarizes expsrience that has been gatherad in the
transport of alkaline media 1o the slumina workas of the Verseinigte

Aluminium-Jerke AG. Typical problesams of conveyance ara described
by means of a review of the Bayer process. Determination of the
tubs resiitance coafficisents during -ba operation of the planc

is reportsd .n connaection with the daai<n of conduiS and cumps
/effacs of erosion 9y the alumipum nyarcx.da convayad,. EXper.ments
with va.ves, rotary pumps and cl.Zn-pressure piston diapghragm pumps
are explainsed anc ways of Lmproving pume 1i7a and raduciag -sepalr

c0S%3 are snown.
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MERCI3R, H.: Alumina production. Details of laboratory expsriments

in a pilot plant and its industrial realization. Industrie Mipérale,

Metallurgie, No. <&/74. Oct. 1974. pp. 1l<5-128. /Franch/
The construction of a new ajlumina plant is bdased mostly on
expeariences gained in numerous existing plants and doses not
necessarily involve pliot plant scale srudisa. e procesas
described can be defined as a big-scals laboratory experiment,
the characteristics of which are analogue to the utilized treat-
ment.

NEMETH, B. et alii: Analog and digital computers in alumina production.
Banyaszati és Kohaszat! Lapok, Kohaszat, Vol. 109. No. 10. 1)376. pp.
467-470. /Hungarian/

The conditions required for computer control in alumina works

are studisd and the control aystems using ana.og and digital

computers realized at the Almasfuzitd Vorxa are described. 18 ref.

NEMETH, B3.: The chanxes which have occurred since 1470 in the
instrumentation and automation of the Almasfuzité alumina plant. Ba-
nyaszati és Kohaszati Lapok, nohaszat, Vol. 10b. No. 10. 1375. pp.
477-480, /Rungarian/
The changes in the instrumintation and automation of the Alunas—
fuzitd alumina plant are described as well as the principles of
the new solutions, opsrational experience and the results achieved
to date in the preparations for computer control of the processing.
18 ref.

PCHELOV, V. k. et alli: Calcination of aluminum hydroxidse in cyclone-

-type units. latallurgzia { Koksohimija, Vol. 45. 1975. pp. 68-71.

/Russian/
A mathod of preparing A1205 by calcining Al/OH/j in a fluidized
bed was developed. Fine particles were calcined in the cyclone
part of a reactor and larger ones in the ascending current of a
beat carrier. Preliminary mixing of the gzs and air .n burners
and their intense mixing in the cyclone part of the reactor en-
sured high temperature levels and courss of the recrystallization
process as wall as increased active surface of the product
characterized oy the content of alpha-Alzob. When the velocity of
the reaction phase is 5-10 m/sec in the cyclone, the required
process occurs within several seconds. At 1256° to 1400° C, a
fine~-grainad alpha-Llaob is obtainsd with a m:an grain size of
10-40 microns.

RYBKIN, V. D. et alii: Mathematical descirption of the thermal regime
of calcination in rotary kilns. Teorilescie Osnovy Himiéeskoj Tennology,
Vol. 9. No. 6. 147%. pp. 930-933. /Russian/




A mathematical description was given >f the thermal process .:

calcination of the A.‘LZJ5 Aydrate resulting in the evaporation of
moiature /at 115-117° 2/ and recryatailization of gamma—AlQQl
{into alpha—AiEOS. This 13 consiatsnt with the motion of <he .
matarial from the cold end %o the 20t sud of the rotary k..n
ired by gases that movaed across ~nhe matarial. Jiffarential
squationn represented the tharmal regizse of the furnace at %the
two investigated zones. Calculations based on these aquations

weire iln good agreement with exparimental data.

241. SBKULOVIC, V.; VRACAR, R.t Investigations on apparative solutions
of bauxite leaching in a pipe reactor at high temparatures. Rud.
Metal. Zb., No. 2-3. 1974-1975. pp. 261-269. /Slovenian/

The application of a pipe reactor ‘na-ead of a series of autoclaves
makes possible a more intensive mixing of pulp, a more bauxite par-
ticles in the reactor, higher temperaturas, and thus an improvad
leaching rate and better profitabiliti7 of the BSayser alumina process.
Investigations into apparative solutions of bauxite leaching in
two pipe reactor types wure made: <hae first pipe reactor had
combined heating /secondary pulp-leached pulp-electric enargy/
and the second one was heated by diphile. The pulp is charged
by two paralldsl two-stage membrane-piston pumps. The critical
flow-rate causing no precipitation of particles was calculated
according to an equation. The heat balances of the procass are
given in a flowsheet and the dimensions of the reactor wers
determined according to an equation where the over-all heat
transfer coefficient i3 determinad. In the pipe reactor using
diphile the pulp is heated by diphile vapor at 332° C and 4 atm
pressure while the leacned pulp heats up the liquid diphile Zrom
70° to 250° C ia the heat exchanger as the pulp ccols down %o
150° C. Heat balances in the process are ziven. After the heat
transfer coefficients have beaen calculated the reactor dimensions
can be determined. [n the pipe reactor with combined heating 50%
of the total necessary en¢rgy was supplisd by electric heating
and in the pips reactor with diphile 45% of ths total necessary
energy was supplied by fthe combustion of heavy oil.

242. WBTZEL, B.: Disk filter performance improved by equipmsent redesigznm.
Piltration and 3eparation, VYol. (.. Jo. 4. Mar. 1376. pp. 270~-271,
275.

3y 43ing 30 segments instead of 12, capacity was .ncreased 5y
.0%. The improvemen- :>f cake liscnargs 5% or .488 aga.nst tne
pravious 75% .ncreased capacity 97 255. Tue %0 the 2i<neT dpdad

of oparation cerm.-:9d 77 -he new :193.s7n lu4 0 %og vary favoraols



o8

cake discharge characteristics, capacity was increased a furtaoer

55%. By reduclng down-time, capacity was further increased by 20%.
All this adds up to a doubling of the capacity of the fllters
compared with their forerunnsrs. The filtration iu the Bayer
process and the filtration of gypsum from H5PO“ are given as
example.
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6. ENVIRONMENTAL ASFECTS OF THE ALUMINA INLUSTRY

Calcination of aluminum hydroxide. Aluminium, Macnesium, 3.s.° Ind.
Re. Inat. No. 497,236 /24 Dec. 1973/. /Soviet patent/
Process is carried out in a countercurrent stream with flue gases,
the dust being trapped and returnad to the cycls. For increasing
the productivity of the procass, l0-40% of the trapped dust i3
added to the cocurrent stream with flue #ases and the remaining
dust i3 added with the Al/OH/i.

DAVIES, V. B.: Bxperience gained by unloading red mud intc the sea.
Revus de l'Aluminium, No. 443. Sept. 1975. pp. VI. /French/
A description of the site of he alumina plants of the British
Aluminium Company at Newport, lonmoutshire, is given emphasizing
their influence of the maethods used by thenm of getting rid of
red amud.

BLPERIN, I. T. et alii: Aspects of ‘“he trapping of alunite dust in
countercurrent dust catchers. In: "Protsessy Parenosa Tepla Massy
Sushke Razlichnykh lMater." Minsk, 1974. Akad. Nauk B. SSR, Inst.
Teplo-kar_.oobmena, pp. 210-214. /Russian/
Finely dispesrsed dust emitted from fluidized bed for alunite /1/
calcination was more readily trapped than dust emitted from furnacs
for I reduction. The wattability of both kinds of dust and the
variation of I dust composition with the degres of its trapping
were examined by analyzlng the preci.pitated dust for Al203, Nazo,
K20 and 8102. Tha percentags of SiO2 increased with decreasing
the degree of trapping, whils that of Al205 decraasad. The A1205
parcentage and A1205:51Q2 ratio in dust fror raduction furnace
decreased more sharply with decrsesing trapping efficlency than
that from fluidized bsd furanace. Multicompcnent technological dust
is bast segregatad by multistage countercurrant dust collectors.

GAVRILOVA, V. A.: Bvaluation of -she hygZienic aspacts of new tachnologles
for continuous leaching of vauxite sinter. Trudy JAMI, Ho. 31. 13971.
pp. lU9-111l. /Russian/
An Bygi3nic 4va.iuation wWas pads of savaral asrects of a new
contloucus leachnlng process for axsracting sodium aluminate from

ginter in the froduction of 3iumina. Sevaral recommendations were
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mada Lo lmiravae 'he procads from g hyeisns atandjolut. Thaess

included the racongtruction of thae vautilati.n dydtsm, <overlng
tanks, insulating the tubing and 1mproving thy ALlr sarculation

in the leascnins ol ilae.

Hardenine wagta-vatar gludess uoiny a compogite cR@eLt and calcium
lignosulfonate mix. Aurlta Industrial To. Ltd. Noo 7S QAR LTS /27 July

137%/. /Japanasse patant/

Sludge frowm wasts Watsr-hreating plants, aetal-rafilning processes,
stc. 13 mixad with a hydrsulic hardening ifunt undsr heating and
dehydrated after stitfanirg. For example, 100 parts red mud contslin-
ing 4ls water, froz an Al rafining plant was mixsd with 7 parts

of a %:2 hirh-aarly atraugth camant-Fortland cam-nt mixture and

1% /based on the cemsnt/, calcium lignosultonate in a mixsr. The
mixturs was acltated for 5 awn whils heasting by injsacting 3team,
poured into a mould when 1ts hardness reachad %, and compressed

at 350 ki7/sq cm. Thda resulting hardsned product had nhardpnesgs 19.

HCDOROV, . I. st alii: A srudy of Jduat entrainmsnt on a model rotat-
ing kiln. Trudy /AL I, Mdo. »d. 1474, pp. 7J-32. /Russian/
An experimuntal gtidy was made of nhe Jensration and entrainment
of dust during the opuration of a model rotating kiln. The materials
siudraed were bauxita 3inter, sand, magnesia ore and iron ors.
Particle 514 and ~scmetry paramsters ars presaentsd as a function
of kiln diawmans: ind rotational velocity. An ampirical formula
wag devaloped rslatin, the dust concentration in the exit Zases
to the operational variables. The affaect of 2as flow valocity on
dust concsntrition depsndsd on the narticle size Jdistricution of

the material processed.

HVASTUHIN, Ju. I. 9% alil: ®ftlcisncy of scruovers after the granulator
and fluid.. d-usd xi1ln 1n the production of coagulants. Himija i
Tahnolorija, Kiav, No. ». 1474, pp. 40-4c. /Russian/
4 system composed of loyls scrubber, as washsr aud polypropylene
f1ltar was suzresgted for wet puritication of rassg after the
granulator and tluiiized-bad kiln 1n the procassing of kaolin
and alunite. The content of Sn5 and dust was determined 1n waste
gaseg using the scruubing apparatus gapara“ely or in combination.
T 8 gng temparaturs and pra.:.ure were maasurad at the input and
outlat of aach apparatus. The afficisncy of SO§ ramoval was about

50% with aithsr the wuUoyla scrubver or gag washer or their combination.

This efficlency increased to do.. whaen th4ase apparatus waerse combinsed
with ths polyprouiylune filver. The afficiency of dust removal 1n-

crgused from the Doyle scrubner //O%/, with the Jag wasner /ACo/
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and the.r ¢or..nat.on /47%/ %o the simultapsuus use I al. “hLrde

"

/39%/. Large particias of dust 1-..25 mm,/ were found in %he <rap
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of %“he Doyie acrupbar in amounts »* <C.., Anersas .o Lie
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amount was cnly o

LAINBR, A. 7. at alli: A study o! tne procaess »f alunlte lusat re-
covery in counterflow alr streams. -vatnyae Metally, Jo. 4. 1375, o
42-45, /Rugsian/

The mean of racovaring alunite dust .o counterflow air atreams

was devaloped. The recovery system involvaes the consolidaticn

of dust from countercurrent air streams by & water spray. 4
schematic diagram of an sxperimental recovery system is shown.
Water spray is injected ioto bohh countercurrent 3treamg wnich
collide ip a precipitatiog chamber. The dust {s recovared in the
bottom of the chamber. Experimental 1a-a 3now ftha .nfiusnce on
dust recovary of the amount of watar .n;9ctad i1nto each air stream,
dust conceun.ration in the alr strsams and velocity and %temperaturse
of the all 3treans.

MOODIB, S. P.; HANIEN, R.: Disposal of solia wastes from an alumina
refinery. In: "Treatment, Recycle and Disposal of Vastes™, Australia,
1975. Institution of Chemical Bngineers, pp. Tz2-T25.

An alumina refinery must dispose of about 3/4 of a %on of solid
wastes for every ton of alumina produced. About 3C% of this is
tailings called "red mud", with lesser parcentaZe of red sand

and ash. The raed mud had an avarage composition of FQEO} 31.5%,
T102 ?.0%, 3102 l4.5%%, AlZO} 25.5% and NaZO 7.5%, 3fiorvts have

been made to use the red mud by reclaiming ifts mingral content,
using it as an additive in clay products for producing bricks and
lizht-weight building materials andu miscellaneous applications.

In the reclamat.on of red mud, efforts were made to 3aparate it
into A1205 and F320§ and reclaim thesa. Zomse substantial work was
reported on process smelcing by the Russians. The Japanese lave
been able tc separata the red zud 1ato the basic oxides #ith limited
success. Using red mud as an additive for clay products, some high-
-grade, light-weight ceramic parts bave been producaed. Typical
miscellansous uses for rad gud were ligted as flocculating agents
for waste water treatmert and for soil stabilization and condition-
ing.

Separation of rad zud from waste water. {urica Water Inaustries, Ltd.

75 096,460 /27 Jdec. L973/. /Jananess patent/

Red mud 1s separated froam the waste wazer 2y [locculatlion wita

N

poly/la acrylate/ and catlonic polymer flocculents. The over-al.



effects of the polymer and the cationic polymer flocculsent mixture
on the floc settling rate and suspended sollids removal are more
effactiva whan compared to those using the polymer or the cationic
flocculent alons. Thus, 1b0 g bauxite /coutaining 120 g M/Oﬂ/j/
was treated with 1 1 14.4% NaGH, neated for 1 nr at 130° to 150° C,
and then cooled to 35° C. The red mud siudge thus produced was
first mixed with 25 ppm poly/Na acrylate/ /molecular weight about
9.4 X 106, viscosity at 30°C in 2N NaOH = 4.1/ /reagent A/ and
then with S ppm poly/ / bata-/methacryloyloxy/ethyl Jtrimethyl-
ammonium cb.lorid97 viscosity at 500 C in N NaNO5 = 4,1/ /reazent
B/ at 95° C. The mixture at 95° C had a floc settling rate of

7.8 m/br and contained 150 mg suspended solids/1ly however, in the
control liquor, where no reagents werse added, the floc settling
rate was 800 mg/l. When 5 ppm reagent A or 25 ppm reagent B was
added, the floc settling rate was 8.3 or O0.81 m/hr, respectively,
and the suspended solids concentration was 260 or 110 mg/l,
respectivaely.

253. VOGT, M. F.; STEZIN, D. L.: Dewatering large volume aqueous slurries;
sand bed filtration of bauxite residue. In: "Light Metals 1976". Vol.
2. New York, 1976. Metallurgical Society AIMB, pp. 17-132.

Dewatsring techniques werse investirated for the problem of land
disposal of bsuxite residue at Eaiser's two lLouisiana alumina
plants. Development of suitable processes was particularly important
because of South Louiaiana weather conditions, whers an excess of
rainfall over evaporation is typical. A sand bed filtration system
was selected and is now in operation at the Kaiser Gramercy Works.
This process 18 shown to reduce red mud slurry volumes from onse
third to onae fourth of the ipitial volume. Given the slurry
characteristics and system design, the lmpounded mass will, upon
reaching its maximum consolidatlon, show little tendency to repulp.
Iniications 8o far are that the lmpoundment area, upon gtaviliza-
tion at the surface, may be reusad for farming /aftar replacing
topsoil/ or mining of the mud for other uses. The application of
this process to othear slurries composaed of fine solids which gattle
glowly to a low solids content are discussed.

7e




7. BC NOMIC AND TOMMERCIAL ASPBCTS

254 . Almasafiizitd expansion. Mining Jourmal, Vol. 287. No. 7374. 17 Dec.
i976. p. 481.
Expansions are underway at the Almasfuzitd alumina plant in
Westsrn Hungary to expand output from around 300,000 tona/year
to 325,000 tonsa/year.

255. Alumina for Venezuela. Mining Journal, Vol. 286. No. 7342. 7 May
1976. p. 368.

Venezuela has sntered into agresmenta to purchase & 150 aillion
worth of alumina over the next five-ysar period. According %o
reports from Puerto Ordaz, Alcasa will buy one million tons
alumina from Jamaica and Surinam to cover requirements for the
company's smeltsr being eatablished at Matanzas, near Puarto
Ordaz.

256. Alwest redefined. Mining Jourr.al, Vol. 287. No. 7374. 17 Dec. 1376.
p. 475.
The reformulated plan involves the sstimated investment of & 650
million in an 800,0C0-1,C000,000 tona/year alumina rafinery.

257. India. Zmpnagis on alumina. ¥ining Journal, Vol. 287. No. 73%1. 3 July
1976. p. 27.
The zovernmsnt 1is presently considering plans to establish an
alumina refinery near Vishakapatnam in Andhra Pradesh which will
use the port's faciliti:s. An sesxport-orientated refinery was
originally plannad in Madhya Pradesh.

298. New era for Spain. Aluminium expansion. Mining Jourmal, Vol. 287. ¥No.
735l. 9 July 1976. pp. <cl-22.
Production of aluminium continuss to expand, rising 57 3.9% last
year to 210,0CC tons. Thers werse only two producaers - BNDASA -
/123,CC0C tnona/ and ALUGASA. Io 1375 iaports of this uatarial rose
b7 12% to <-¢,2C0 %ons cos<ting 4 »7 mil.ilon.

25a. New pnage for Nestarn Augtra.ila. JinlafL Journal, J0.. cd7/. No. 73cs.
B ez, 1376, pp. <73=<d7s.
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In 1976 dollar values, & 4,000 million has been inveated in the
past lo years in Weatern Australia’s sharp increases in alumine
production capacity. Alcoa lntends Jolning Alwest %o atart during
this financial year the bullding of the world'a biggest alumina
refinery.

Philippine slumina. Mining Journal, Vol. 284. No. 7296. 20 Jum. 197S.
479

A multinational consortium plans to start slumina output on

Mindanao Island, Philippines, early in the next decade. Pregent
plans envisage the establishment of a joint ventuire, currently
known as West Pacific Alumina Corp., by the end of this yeoar.
Capitalisation and equity is currently being discussed by Comalco,
Continc Riotinto of Australia, Holland Aluminium NV, Kobe Steel,
Mitsubiahi Chemical Industries, Nippon Light Metal, Kaiser Aluminium
and Reynolds Metals Corp.
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8. PROPERTIES OF ALUMINA

BRMAK, V. L. ev alii: Mechanism for specific surface stabilization
of aluminium oxide at 10C0-1200° C by the addition of alkali metal
oxides. Trudy, Gosudarstvennogo Instituta Prikladnoj Himii, No. 68.
1973. p. 7. /Russian/
The stabilization of the specific surface arsa of AJ.ZO3 at 1100° to
1200° ¢ by addition of alkali metal oxides M20 is due to the in-
hibition of a alpha--A.120x phase formation by the MZO’ The additives
penstrate into the AlZOB'crystallina—lattice rearrangemant. The
specific surface area was measured by Hg porometry and the crys-
talline structurs was determined by X-ray diffraction. The M20
were LiZO. Nazo. Kzo. Rb20 and Cszo.

LBIPOLD, W. et alii: Possibilities of particle size characterization

of aluminas. Berichte der Deutschen Keramischen Gesellschaft, Vol. 52.

No. 8. 1975. pp. 263-268. /German/
The title subject was studied by Andreasen’s /1971/ theory of
sedimentation and micrographic particle-size distribution and
determination of specific surface areas by gas permeation and
gas adsorption. These methods proved useful for the evaluation
but the results were not quite comparable as they did not give
the true grain-size distribution or the mean particle size. This
was partly due to the shape of the particles and partly to the
presence of aggregates in the aluminas.

MITRA, 3. K. at alii: Study on the slag corrosion of high-alumina
bricks. In: [ Proc. Seminar / High-Alumina Refractories, Calcutta,
May 1973. [1976/ pp. B86~=94.
The corrosion of commercial refractories containing A.1203 45=560%
by slag in reheating or o. h. furnaces was studied. The effactsa
of A.1203 content and physical properties of the refractory,
furnace atmosphers, and nature of the slag on the rave of corrosion
are discussed.

PAURSR, V. I. at alii: Increasing the affaectivenes:s of sinteriag 02
high-iron red mud. Mineralroe Sys"e, No. 25. 1375. pp. la4=26.
/Russian/

T™he hish-Fe red zud containad Al,J; 22.4o, ?e201 22.5, S8iC, 1S8.3%,
a0 1.5, Tild, 5.5, 5C; 1.5l and da-C 13.0%. The maximum extracsion
of AlEO1 and NaEO of 37.7 and 34.%4, resgactivaly, was found mnen
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the system was hald a* 1300° C for 5 min. Calcite and 3oda wers
added to the system for the case of higher Peeo5 contents. The
presence of petroleum coke in the system /l.6%/ for raeducing
FQ2O5 into PeO or Fe in an Ar atmosphere improved the le05 and
NAZO extraction to %6.3-93.2 and o.Jw, respectivaiy, when .ne
system was held at 11500 ¢ for 30 min. Also, extractlon of NaBC
and A.12O5 increased in systems haviug a reducing atmosphare and

no solid reductants.

PHAN-XUAN, D.: Thermodynamics and thermokinetica of alumina solutione
in cryolytic mixtures. Theses presanted at the Universitsé de Provenca,
Vol. l. pp. VIII. /Prench/
The experiment with alpha- and gamma- aluminium solutions was
effected by using microcalorimetry at bigh temperatures.

ROY, D. et alii: Some aspects of use of high-alumina bricks in olast
furnaces in India. In: [ Proc. Seminar / High-Alumina Refractories,
Calcutta, uay 1973. [ 1976/ pp. 120-137.
An alalysis of the use of nign-uao5 bricks in Indian blast
furnaces is followed by an attempt to outline the various modi-
fications carried out a3 well as envisaged in the near future in

the blast furnaces in India.

SUNDARAM, P. S. et alii: High-alumina refractories: application,

service performance, and future requirement. In: [/ Proc. Seminar_7/

High-Alumina Refractories, Calcutta. kay 1373. [ 13767 pp. 138-lub.
The use of bign-AleO} refractory bricks in e.g. the sinter plant,
blast furnace, rotary kiiln, and reheating furnacss of the Rouckela
Steel Plant, India, 13 described. Bricks various spacifications
were employed; their performance i3 discugsed.

VARNER, J. R.; 3STOLZ, R.: Strengthening of alumina. Sacond Inter-
national Confarence on wachanical Behavior of Matarials, 1976. pp.
1761-1765.
Polycrystalline AlaO5 has bean thermally straengthenad by quench-
ing from high temp+riture uslng & 08W proceas which eliminates
failure due to tharmal shock during processing. Specimspns are
soaked at the optizal temparaturs of 150 and 1700” 2 for squara
and round rods, respsctively, then dropped dirsctly invo the oil-
eamulsion quenching medium.
WARGALLA, G.: Utilization of red mud for the production of cemint
and expanded clay. Kevue de 1°'Aluminium, No. 443, Sapt. 1979. pp. VI.
/Prench/
Dus to its high bematite contents red mud 18 an interestiag
product for brinsing about sinteriaxl. Among others, wnan product-
ing cemsnt, its main constituants function as reculators for ths
crystallinae, hydraulic phases.








