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1.        TECHNOLOGY OF THE   BAYSR  FLAN? 

ABDUL LAUER,   J.A.M.     at  alili   Slectrowinning tf  gallium:     Studies with 
concentrated  soda  solutions   Lo  the Bayer   cycle.   Trana.   Soc.   Adv. 
Blactrocham.   Sci.   Technol.   Vol.   10.   No.   <•.   1 ??'/>.   Oct   Dec.      pp.   249-2c.>4. 

A cone   solution from  the   Bayer process sont,?.  Ga ¿00-500,     V  10-15, 
Al  70-100,   and SaOH  370-400 g/1.   vas  «lactrolyzed using Ni-plated 

mild steal  strip aa acoda  and Eg or a Hg-5% Na    amalgam  aa  the 
cathode.   The   anode   to  cathode   area  ratio was     1:10.   Ga collected 
in the  dg  pool.   Yield  improved with  increase   in     c.  d. ,   but  above 

0.28 A/dm       total  Ga  yield decreased.   Under  optimum  conditions, 

'•-/  75% of the Ga  in solution could be recovered with an efficiency 
of 5%. 

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

A test sampling method was developed for in-piant  production 

control of  leaching of bauxitb   sinter material.   Roct-menasquare 

deviations  in chemical analysis data  vera determined at  two  plants. 
Equations were derived for statistical  parameters related 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 
using the  test  sampling method,  an  improvement  in alumina extraction 
yield of 2-3% »as  realized. 

ABILAMOV,   V.   Ya. ;   DUMO,   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  particle  size  of the  slimes used in  the  study varied over 
a wide  range.   The  pressure  drop was determined as a function of Re 

number,   flow rate,   slime   type  and cake layer thickness /Cozeni- 
Karman equation/.   The  Cozenl-Karman constant  for the above  system 

determined to  be   3.4.  8 ref. 



IBRAlâOl,   7.   U. ;      R3TFAM,   S.    D. :   :.Uculating   -ocUnnoua-flow   iisoain* 
aL   aiuninaïd   sintars.   Cvatnya   Metaliy,   No.   ?.   i ,7b.   pp.    <*—*o.   /;<usa¿an/ 

Mathematical   sodala   for  tua   liffarant   stag-ja  .;c:urring   iuri.-a;   Cach- 
ing  of   aintars  wara   dut^Tim-iii   i)ased  on  constant   .natir   parties 

alza,   temperature   and   axtract^on   liquid   -one-in trat Ion.    T'ha 
chronological     procaas  »8 3   iivided   .ato   intervals   la  which   the 
valuaa  of  tue   extractad   liquor  tone mtrat ion  and   temperatura  were 
assumed   to   ba   constant.   Tha   leacnmg  procasa  of   Al^Of     In  saco 

interval  was   described   by  a   ayatam  of   aquations   for ¡natanal   balança, 

extraction  <lodtlc3,   ¡cinetica  of  A120?   loases with  kydrogaraeta  an,, 

kinetics of  Al2°3     loaaos  with  sodium aluminium  hydroailicates.   An 
axaminatlon  of  varioua  data   ahawad  that   tha   synthesized mathematical 
modal  «as adequata  for  tha   processes  occurring during  iaaching.   The 
modal   la  ra command ad   for  practical   applicai lona. 

ABfiAl'OV,   V.   Ta.   at  alii:   Technical-economic   analysis   of  different 
methods  for  leaching  bauxite  cake.   Cvatnye  Katally,   No.   11.   1^?S.   no. 
38-40.   /Buasian/ ^ 

An analyais waa made   of  five   variations  of  Caching me'-T.odS!   laach- 
ing tüa  entire  masa   in a  battary of diffusera:   laaching  by  a combinad 

mathod uaing a battary of diffusera to  treat  tua   ìarje-aized fractional 
laaching by  the  combined mathod using a  vertical  apparatua  to  laach 

tha   large-sized fractions;   leaching by the  combined mathod using tha 
percolation mathod;   and  combined  laaching  using a  tubular  system. 

Tha   results •are  usad  to  select  new aquipmant  and  to modernize  exist- 
ing ayatema and to develop new trends  in the development  of equipment. 

AKSBLRUD,   G.   A.   et al ;. ;   Kinetics of wasting a  solution with  rad mud. 
Trudy VAMI,  No.   81.   1-7L.   pp.   90-97.   /Russian/ 

The  purpose   of  thd   praaent   study waa  to  determina   tha  ¡cinetica  of 

the  process  of washing a  30lution with a  fine   rad mud  layer,   obtained 
after leaching alumina-containing ainters.   A laboratory setup    waa 
uaad to  obtain experimental  data  on  thd  weight  of  soluble  material 

in solution  aa a  function of   treatment  time.   Treatment  conalstad of 
filtering and decanting.   It  was established  that  the   theory of 
diffusion leaching of a layar of porous particles applies  to the 
washing of red mud.   Constanta  in tha diffusion aquation for this 
process were  determinad. 

ALSBP5R0V,   A.   I.   et alii:   Electrolytic   separation of  gallium  from 
alkaline  solutions.   Azerbajdianaltio  äiaiceskij   Zumal,  So.   3.     1975- 
pp.   96-98.     /Husaian/ 

Gallium was  separated  from  alleai mi   alumínate  solutions   in  Ai 
2U3 

production.   Tha  yield of   ia   ia reference  to   the  elactrical  current 



on   a   rig   a i.'i t; x. ryue    ^-..ui 

than   from   gallata   aoiu' Ïield3   of   i.ts—<*-%    ia   ware   oûtained  whan 

the   solution waa   previous.?   stirred  with  tig.    Th«   lattar   led   to 

formation  of  a  dartc-ucray   layer  of   slime   on   the   surface   of   Hg,   consist 

ing   of   !u.   Ni,   ?a   and   some   other  electropositive   ai-»mants  cementated 

by   Hg.   Axtar  th«   Hg  treatment,   a   aignif leant   amount   of   impurities 

remained   In  tha   solution. 

8. 

10. 

Alitali   racovary from  alumínate  solutions  usad  for  pic tiling  of   aluminium 
/alloya/  and for alumina  production  from  ora.   Sto -   ^Jl.lOb  /27   Decidi/- 
/Soviet   Patent/ 

Solutions  of alleali matai  aluminateg  are   traatad with  >-5 mola 

calcium  carblde/1  mola   alumina   in  tha   solution»   the   alkaline   phase 

/for  example,   sodium hydroxide/   is  separated.   Temperature   la  kept 

at   70°C  or  lasa.   Tha  extant  of   recovery  is   increased.   Calcium  carbide 

/}12  g/  /2—• cm   pieces/  was  reacted with  aliali  aluminata   solution 

/l   1/  containing   115.1   g/1 NaOH  /free/,   2*7.7  g/1  SaOH  /bound/  and 

165.8 g/1  LL20^  at  not   over 50°C  for 25 or.   A  solution of   sodium 

hydroxide  /0.521/  was  separated  and combined  with waahings.      The 

amount of acetylene obtainnd was 78.1  and 60.0 g/1 concentrate  sodium 

hydroxide 0.80  1. 

Alkaline  alumínate   solution from  alumina processing.   As.  Uzb.   Chemical 
Institute.   No.   507,526 /21  Juna   197V-     /Soviet  Patent/ 

Alkaline   solutions containing  red mud formed during bauxite   process- 

in« by Bayer's method is clarified using 400-500 g/ton    of  a    low 

molecular,  cationic  flocculant of formula,  where  H is 9-15  C alfcyl 

group and Ar is  a  substituted derivative of  benzene,  naphthalene or 

anthracene.   More   Intensive ¡nud  solids  flocculation  is achieved.   Some 

600  g/ton of mud of the   above   flocculant  are   used and after  60 min 

the   layer of clarified water  In  a  test  vessel   is  75% of  tha   total. 

With no  flocculant   it   is  55*.   and with other known flocculants  it 

la  70 and 68%. 

Alum 
port 

ina  preparation  from  bauxite-alkali  aluminate   solution added  in 
ions  to   improve   separation of   sludge.   Aluminium  läa^nasium   .»lect. 

íñd.   Ha.   Inst.   Mo.   <*61,062  /25 Nov.   1971/-     /Soviet  patent/ 

Efficiency of the   procesa  is   increased when  the  bauxite   is   treated 

with alkali aluminate   solution,   not   in bulk,   but  In portions  added 

in  such a manner  that at  least   1 hr elapses  between the  addition of 

the  first and  the   last   portion  of bauxite.   This  increases the  rata 

of  saoaration of  sludge  from   the  solution and hanca  the  rate  of 

decanting,   by  16   times. ;ome IC«.2  ml  of alkali  alumínate   solution 

/I/  containing  2<*7  g/1  Ha,û  /as  aliali/,  25  g/1 Na20  /as  caroonaca/ 



ard   li:   iç/1.   Al ,0^     ware   wanned   to   IC    ;   and   aaven   !>. *   g   port lona   ;t 

dry   bauxite   contamini;   i1.-^  A.Ì-.C,     ani   ^.-li   31L,     added   at   Ì   or 
intervals   followed   by   two   ^. *^:;   g   portions   if   tna   .inaa   material, 
tha   pulp  «.apt   it   i J *'''   !   for   «othnr  ¿   tir   /tota*   '..as   l:ì  ar/,    iiiutad 
with   a   weaker   solution   /I/   =in..i   --ronc->nt r?i t-»-l  at    '0   "..    A   ci aar   layar 

of   10,8   cm   a-. lght   man   formad   after   1 .   mm,   while   a   control   in   whicn 
the   bauxite   fas  added   in  a   .lincia    itep   and   Machad   í vr   10  ar   produced 

a  clear   layar  of  O.-JS  cm   hai ^he- 

ll.        Aluminium   solution  purification.   Paviodar   Aluminium   florlcs.   No.   <*o8,887 
/22  Aug.   1972/.   /Soviet   patent/ 

The   title  method,   useful   Lu  Ai   Industry,   la baaed  on  removing   silica 
fro«  aluminata  solutions  by adding  sodium-aluminosilicata  /I/  and 
title   additives  /obtained  by  leaching clinker  to  giva   unciarifled 
IS—20 g/1   solutions/.   The   expenditure   of   additives   is   lower   ,'20-50 
g/1/  due   to  greater activity.   Additive   from   iaacmng waata   contains 

26. 1% /I/,   20.^%  iron oxide  hydro»,amet   and  ld.*% bata-^CaOSUJu 
/chemical  composition / V :   310        '."'¡   Al^O,,     IS.2;   Pa~,0j     1'?.6; 

CaO  2^.4j   Na20  5-Ö;   calcinati;...        as   11.1/  la  added  as   IS-50   «/I 
solution  to  alumínate   aolution   at  atmospheric  pressure   5 hr  at   Ì00   C 

gives       silica modulus   inits   la cleared  solution. 

12.        AP0LINSKAJA,   H.   M. ;   SREMlfl,   I.   I.:   Sffact   of  alkali   and  accelerators 
on  tha   technical  characteristic-  of  aluminocalcium   suiter3.   Trudy VAUI, 
So.   81.   1971.   pp.   ívO-46.   /Russian/ 

in  experimintal  3tudy was made  of  tha   affect of  Ha^O and accelerators 
/NaCl,  CaPp,   CaClp,   etc./  on the   characteristics  of CaO-Al20?-5102 

sinters.   The   aiicaii  had  a   similar  affect  to  that  of CaO.   In  3ome 
cases,   the   Al-,0,     extraction yield decreased with  increasing  Na-jû 
content;   in other casas  it   increased.   Tha   affact  was  a  function of 
sintering temperature  and  Al-jO^/SlO-,  ratio.  Accelerators  Intensified 

- *• o 
the   sintering process,   lowering sintering temperaturas by 2S     to 
50°  C.     Depending  on  tha   accelerator U3ed,  there  was  a maximum  affact 
at  a  given  level,   above  which  tha   U^x     extraction yield  diminished. 

1}.        AÄUTJK,   B.   I.j   FKRKH,   A.   A.:   3alection of  fuel oil   comoustlon  conditions 
in alumina-production rotary kilns.   Cvetnye  Matally,  No.   3.   1976.   pp- 
32-35-   /bastan/ 

Optimal conditions  for combustion fuel  oils la the  rotary kilns for 
alumina production and the  relationship for calculating the  maximum 

allowable  size of fuel atomizatlon under conditions of exclusion of 
fuel deposition on the material were determinad.   It was shown   that 
In tha  kilns with size  S x  ldS as compared with  uhose   } i óO     and 
3.6  x  130 mm  It   is possible  to  increase   deposition of oil drops on 



tha   ma sa rial   which   liada   to   ovaraxpand iture   of   f:;eì.   SUD Unat loo   )f 
aitali   from   tha   ceka,   reduced  aitracti-a   of   tha   alumina   and   closing 

of   She   screen   chain.   To   improva   Sha   combustion  conditions  of   fual 
Ln   niina   S  i   18S mm   it   is      recommended   that   the   fjai   prisnur«     Da 
increased  to   about     0  atea,    'i   raf. 

14.        AHLJOT,   B.   I.}   HKRKH,   A.   A. t   Selection  of   comoustion  of  coal   lust   fuel 
Lu  rotary kllna.     Cvetnye  Metaliy,   No.   10.   i -»7b.   pp.   40-42.   /Rusalan/ 

A mathematical   analysis   is  ¡nada   of   the   comoustion  and  haat   transfar 
Ln  rotary kiina  using coal   duet   fual.   Tha   analysis «as  used  to   treat 

experimental    lata  accumulated at   aaven different   Al-,0^     sintering 
planta.   Coefficiente  in the  aquations  ware  datennLQHd  from  tha   data, 
and  thaaa,  usad  in  the  equazione  of  combuation  and haat  transfer, 

allow predictiona of  flame   langth,   temperatura,   etc.   within  10-15%. 

15-       AHLJUK,   B.   I.   at   alii:   Prop*;rtiaa of   hydrated  aliali   rnntai   alamino- 
allicataa.   Zumal   PriicladnoJ   Himii,   Vol.   <+8.   No.   5-   1975.   pp.   994-^*96. 
/Ruasian/ 

The   oomposJtion of  precipitates  formad   luring  laating  at   100°   to 
230*"   C of alumínate  aolutiona containing Na and  K  hydroxides, 

sulfatas,  chlorides  and carbonatas  changas with  the   temperature  and 

duration of treatment of tha  order zeolite   to nosalita   to cancrinite. 
The  presence   of sulfatea,   chlorldea and carbonates,  and also  of bata 

2Ca0.3i02«  causas the  formation of  leas-aolubla   aluminosllicate 
hydrates,   that   ia,  of nosalita  and cancrinite,   and thus also  the 

separation of   SiOp  from  tha   solution.   Tha   solubility of   the 
précipitâtes   Ln the  aluminatn solution from which  tha  310-, was 

removed /containing AlpO,     85,  Si02 0.05-0.Od,   Na20 75,  X2°  ^'• 
SO^2-* and Cl"  0.2  g/l/ la  about  0.45  SIO^  g/1  at   100*C of  tha   form 

close   to  zeolite  and O.ii   Siö-, g/1   at   175*   C of   tha  cancrinite   form. 

16. AÜLJTJK, T. A.: TELJATNEKOV, G. 7.: Crystallization of alumina from 
aluminum oxide hydrates, differing by preparation method. Cvetnye 
Matally,   fío.   1.   1976.   pp.   43-45.   /Russian/ 

Bayer method    aluminum   hydroxide  crystallizes   into  alpha  A130^ 
faster and at   1225°  to  1250° G,     a   temperatura   applicable  to   plant 

calcining conditions and 75°  Co  100°  G  lower than  the  carbonai i on 
hydroxide  at-   13000 to  1550°   ?.   This   is due   to tha   Bayer hydroxide 
microatructur«  which  is hexagonal   stepped-lamellar aggregata,   whila 

tha   carbonai ion hydroxide   ia  priamatlc  divergent   aggregata,   and also 

containa some   boahmita.   The   Bayer hydroxide  contains only hydrargiil- 

lta.     The   leas  coarse   and  the   lower  the   alitali  content  tha   faster 
the   crystallization  rata   for aithar method matana!. 



19. 

20. 

.?.        AfiCNZC?-,    IL.:   M, thoda   for   .Dïainiw   the   ai^ritha   .n   tne   37s^,x 
¿or-iontroi.ia«   chemicH-meta. l^ica 1   production   Jîiv r   -^i^- 

A  method   of   leveioping   «n   ,l,orithm   f ,r   :on¡p-jVip   :>ntro.    ,f   a   toaDÍ6X 

production   acusma   i3   prsMnt8,i.    in   ar,^    ;„„   the      losses   causad   -u 

instability,,   l:i   i.r,ctl7   ; ropera .ona.   to   tn,   38aa   j.^rs   i«vlat.oDJ 

of  parameters  from   the   nominai   values,    "h,   ,oatr,;   itrs^gy  ha3   v, 

stabilize   th.   quality   >f   ta.,   munn^hr,^   i.av.ag  a   product, m   mit 

at   the   Load   corresponding   to   the   desired   tot,,i   production.   A   í.OCí 

diagram  of   ta»   control   schema   n   uvon.    ?ha   uthod   »as   verified   in 

developing  an  automatic   control   3y3tam   for   ;n«rge   preparation   in   an 
Ai.2^     plant. 

18'        îfflf'/'   Z-\   TOKArarv.   3-   ü-   •*  «111:   notoflocculation clarifying 
ÂJÏtîlaS•  UumiQat9   ^°•.   Cvetnye   Signally,   río.   o.   W¿     ppf^L ̂ 7 

An   investigation was made   of   the   possibility of   J31n^  fiotof lobula- 

tion   to   remove   red mud   from   alumínate   liquors   in   the   Bayer  process 

and  for   the   removal   of   suspensions   /white   mud/   m  aiuoLna   production 

from  aluminosilicatas.   Polyvinyl  alcohol  and   ita  pldanyda   derivatives 

wars  used as  sludga  coliactors.   »hau  clarifying  andar  identical 

conditions  all  the  muds  ware   tajwn  up   in   tne   foam  with the   sama 

afficiency.   The  mechanism  of  attachment  appears  to  be   intermediate 

between adhesion sticking of  particles  of  flotation  alza   and  the 

adsorption of dissolved  surface-active  components   in  tfaj   liq'tors. 

AVGUSTINIX,   A.   I.;   STRAXHOV,   7     tí. : .Kitties  of  alumina   dissolution   in 

Tennologija,   Vol.   19.   no.   o.   1 !?b.   pp.   72Ü-730.   /Russian/ i/ 

The   solution  rate  of alpha  kl¿0^     parricida   in  feldspar malts 

increased from  <*.ò  x   10~'     at'  1590J  C  to  8. ?  «  iO-^ g/sq  cm mm 

at  1450    C,   corresponding  to  an activation  energy of  70.1   tccal/mole. 

Solution   ratas  were   determined  by microscopic   observation  of   spnerical 
Aijûj     partidas   in contact  with tha   aalt. 

Bauxite  digestion  by caustic  alitali with   improved haat   transfer  in 
iunï/      "actor3-   Vereinigte   Aluminium  »aritj   AG.   lío.   2307,922  /17  Feb 
I7/?/.   /German  patent/ 

Bauxite   suspension    at   10-200 atm,   and 200°  to   }00°  C  is  passed 

with velocity 0.5-7 ¡n/sec  /preferably 2-5 m/sac/  and  especially 

with turbulant  flow    with Reynolds number 105,  having a solids   con- 

tant  1-6  vol %,   and an  average  particle   size   10-150 microns,   through 

a  tuba   or  tuba   bundles  heated  by countarcurrant  flow /in a  concentric 

tube/ of  hot  digested suspension,   staam  or other haating.   Part     of 

10 



the   digested   liquor  containing   rad  sludge   ID   recycled   through  the 
digestion   tubs   and   the   heat   transfer  coefficient   K   la   increased 

ty  s—6% of   fra«   feed  operation. 

21. kainite   suspension   for   aluminum!    production   freed   from   z large     ^ 
particles  by   partial   recycling  to  mill.   Aluterv  Aluminiumipari   .er- 
ralo   Vállalas,   No.   DL   l¿0,do?   /I1?  Oct.   1 ^'V .      /GÜ?   patent/ 

A bauxite   suspension  for   Al   production   la   prepare !   by   pasara«   síi« 
suspension  /between   the grinding   stage   and   the   diia^utlon  stag*/ 

through dasilicizlng tank/a/,   1-10* of   the   suspension  oeing  /dia/ 
continuously withdrawn  from   the   lower   part   of  the   iaai.icizing 
tank /which  is  not  provided with any  stirring desloas/  and  returned 

to  the   grinding  stage.   The   particle   slzo   range   ia     improved  and 

the  dissolution of   the  bauxite   Is  facilitated. 

22. Baver alumina  extraction  from   bauxite   containing  geothite.   Mitsui 
Mining and  Smelting Co.   Ltd.   No.   2<*55,   2¿5   /!**   Juna   1)7V.   /'-»arman 
patent/ 

The  extraction  of  A120^     from  a  bauxite   containing     Fe   in  the   form 

of geothite  by  the   Bayer  process,   using  an  aqueous  caustic  al «tal i 
solution  is carried out  at  a  temperature   of   300°  C   in  the  presence 
of a reducing organic  substance   /I/,   preferably  a  colored substance, 

especially humine,   in an  amount  of maximum   5  g/1  aqueous aliali 
solution.   The   use  of a higher extraction  temperature   and /I/ 
improves   the   extraction and also  facilitates  the   sedimentation of 

the   red mud. 

23. BAÏBE,  d. :   An economic   solution to  get   rid of  red mud.   In:   Symposium 
on environmental   protection  in tha  aluminium and other non-ferrous 
metal  producing  industrias",   Stondhouse,   Glos.   W73-   .acnnocopy  utd. 
pp.   12-20,   53-56. 

3ome  recent  possibilities   for utilizing  red jud are   dealt  with, 
especially  in  niants  producing alumina   by   the   Bayer  process.   Among 

these  are   the   production  of cast   iron  or  steel   from   red mud  by  a 
direct  two-stage   reduction  process:   first   bricks  are   processed 
from  red mud;   then a very  active   flocculation  is  used for  purifica- 

tion of   polluted i-ater. 

24 BBLIXOV.   S.   A.   et  alili   Automatic  control   system  for aluminata   liquor 
carboaiiation.   Cvetnye   Metally,  No.   3.   1*70.   pp.   36-39.   /Hussian/ 

A self-adjusting  system  for controlling  the   process  of carbonation 

of aluminate   solutions  is  described.   Thd   use  of  the   lystem   m 
controlling  the  carbonation process  reduced  the  deviations  of  the 

real  values  of  concentrations  fron  '.ha   preset     onö3   by  two   times 

as compared with the  aanuai  control   system. 



HSLL,    "i.    '.'. :    7he    rir'it.^i,     f    ¡tarer,   ^HV«* ''ir   : ^ aar   . I ¡u : r   -ir 
-.-..i í.     i-- rion      .     J« . . ,   A.iffiiaum       ,,.    if   «¿ran ci.    I:;:   '7.1 .-nt   V^-.H.J 
1^7^",   '}'•> 1.   ¿.    Nu»   Tor"   !•"-..   Veta.' iríi.:i.    ji.c.iíy   AlJ.T,,    pj .     -J-I^. 

7b«   friction   of   .¡tnrr!.   ;narfv;d   to    Heists   :f   rurir.ace   =inii   Ar tar. sa a 

nauxltsn   »tii..-r¡    ii   v" ií T*ìI '.   '. ••   • r¡n   :••) M . -. : ri -   r-t-i    "ole   ->X i:m 

i3ssr,*u^7    : j;;:/.ar/.   i;    t.   a   .-:.a:.*><     ,f   ^. o   to      .  ;    •/ ì.V    if    .oaxi'.i 

aft<r   ATuc'i    1',     leo : eane a ,    ir. ;,..: ¡ t . f.**   ',;„i,1   •)«•• ai:    -uH   rar.'"?   an 

excess   Lj   Ui3f'   ised.    71i *   pò in*;   it   *t,;'_r,   tii.i    lacrease   starts   la 

in   the   ranpi   of     tar" h   caar^as   jsad   m   : li;r.:,   * ..- - •* n *. ;ns,   the se 

bauxitis.    Tria   mi*!' .cu   :oncan t rat ; un   oí'    i*o;-":,   a;   ..rn   1   m   rid tiud 

la   a   function   of   i'.:!  concentration   In   tr. •   ¿r^'iu   . i juor  ana   13   not 

'.pprwciatily   affected   oy   isoluola   orupimc   .:• m,our.lj   »üicn   exist   in 

Bayer  p<.ant   liquor^.   When  starch   la   c'jir^ad   to   the   litest   with  tht. 

bauxite,   optimum   Hiisoroti.in   occurs   iftar   -0   to   <JL   minutas   of  di- 

gestion,   a   pirio.l   corre3por.<ilût'   to   t^i   r't-¡nt.oii   t.aa   .n   ; Lan!. 

di^estion   syat   os.   ondar   plant   litest   conti. t ...ns    md   stare:,   ¡aar^os 

70%  oí   tua   atarea   criar gia   is   aasorbed   pp   tan   r-i   und,   about   Le*   to 

1^/»  if   '.ha   adsorbed   starch   la   desorbad    iirmg   aalen**   red   nud   in 

r°d  nud  settlers,   and  auout    - .,  u   JusorDmi   uy   wasninj". 

¿6.       EBR-iZA,   L.   7.        at   alii:   Quantitation   description   oí   tùa   aepenuence 
of   gibbsite   solubility  on  the   solvent   concentration   .»mi   tarnen ratura 
in   the   sodium   oxide-aluminum     oxide-water   syataa.    .'ruay   Inst .tuta 
Metallurgia   i   Obogascanija  AkadaoKi  .>aui  rvazanoHoj   3Jct,   Vol.   pu.   i°75- 
pp.   8d-30.   /Rursian/ 

The   tamp.; ratura   dependence   of  gibb3ita   solubility  /y, /   in   tua   system 

Na2û/U/-Al~,ûji/y/-ri.,û,   whare   N,   y,   yi  are   concentrât .ons   in  g/1,   is 

givflu  for  o0°   to   100°  C. 

2?.       BSRXH,   '/.   I.;   SIUSN0P0L3K7,   5.    D. :     bathed   for determining   the   optimum 
temperatura   for   S tie   decomposition of   an  acuminata   .lquor  aase i  on  a 
mathematical   /'«ino tic/  roocial.   Trudy   VAJ.'I,   Mo.    '1.   1-«VP.   op.    1.50-IS. 
/Russian/ 

A  itine tic  mod i 1   wag  used   to    iat.imii.na   actinium    lecomposition    tempera- 
tures   for  aluminum   nydroxide   from   sodium   alumínate   solutions.   Besides 

temperature,   baaic   parameters  da term miai*   lacomposition   m   thasa 

solutions   are   Ai ,0,   contant,   caustic   modulus  /molar  ratio   of  caustic 

alitali   to  AJ.-.0,/,     loas modulus /weight   ratio  of  hydroxide   lost  to 
•-   j 

Al-,0,   contant   in  solution/,   initiU  and   final   tampa rature s  and  proceas 
<-   ? 

duration.   Based  on computer  sol.tion of   interdepandent   process 

equations,   it  was  found  that  optimum  temperatures  tor  increasing 

t.ma   intervals  decreased  from  5J.le°  -   /Ü-10 nr/  to  ^°  C   /^o-oO hx/, 

which are   somewhat   lower  than  tua   initial   and   final   temperatures 

used under   industriai  cocü t-ons. 



28.        HBHTJAKOVA,   L.   V.;   POLJAKQV,   A.   I.   et   alii.'   Study  of  aqueous   sodium 
alumínate   solutions   in  a wide   range  of  concentrâtiona and  temperaturas. 
Izvestija  Akademii  Naufc Kaiahskoj   3SR,   3er.   FiziKo-MatamaticesfcaJa , 
7ol.   13-   So.   2.    I973.   pp.   33-42.   /Russian/ 

The   dependence   of   tha   proton  spin  lattice   raiajcation  *,ima   on   the 
concentration  and   temperatura   shows   that   Ln  tha   solutions  of   low 
E&2® concentration  /100 g/1/    AI/OH/4   Iona ara  present,  which 
asaociata  whan  tha   concentration of  Nao0  increases and whan  alpha 
is leas  than   3  /alpha  ia   tha   ratio  of  molar concentrations  of  NapO 
and AlpO,/.   Whan alpha  la  ovar  3 Al/OH/-*^     doralnataa ovar other 
forms  of aluminate   anions  up to  tha   Nap  concentration 200  g/1.   Whan 

—4 NapO concentrations ara  ovar 200 g/1,   dehydration of the A1/0H/ 
anion tatas placa. 

29«       BUf LFBLDT,  K.  at aiiit   Heat consumption  In tha  production of   aluminum 
oxide.   Srzmatall,   7ol.   29-   No.   3-   1976.   pp.   120-125-   /German/ 

Energy consumption ln tha   production of alumina from bauxite  by 
the  Bayer process  is discussed.   Important  facto.-s  ,'n tha ' onaumption 
are the transport  of bauxite,   extraction,   evaporation auid calcination. 
It is shown that  the  anargy consumption can vary considerably and 
can be   influenced by the  processing technique.   Whereas the  anargy 
consumption for calcining,  using the  fluidized bad technique,   cannot 
be reduced significantly,  extraction and evaporation are  processing 
stages which can be  greatly affected as far as energy consumption 
is concerned.   Tha   quality of oxide  that  is aimed at has a large 
influence;   it  is to  be hoped that under tha pressures to economize 
in energy there will be  an «djustm-ant of American and European oxide 
qualities. 

30.       BRTÏÏ,  7.   G. i ERBMIN,   I.I.   :     The  thermodynamics of chlorinating alu- 
minum ores.    Trudy 7AMI,  No.  81.   1971.     pp.   32-39.   /Russian/ 

A thermodynamic analysis was made of   30 different chlorination 
reactions of  Al ores with various component  raactanta.   Tha  temperature 
dependence  of the   standard isobaric-isothermal  reaction potential   is 
presented for each  reaction.   It  is  shown that  in the chlorination 
of iron and titanium oxides without  reducing agents present   Ln  the 
temperature   range  800°to  1300°K the   reaction occurs at  a  vary alow 
rate.   Iron sulfides could be chlorinated without reducing agents 
present.   Tha   presence of reducing agents  in the  chlorination of 
oxides of Fe,  Ti,   Al and Si shifts  the  equilibrium to  the  product 
side.   If 0 is present  in the  ga3 phase  above  the  equilibrium level, 
the  chlorides are   oxidirad and the  CI  can be  regenerated. 
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51.        CATÓN"1?,   D.   I,.;   MATIJSVIC,   S. :   Ai um inum     rydroua  oxide   solutions.   Pt. 
2.   Preparation  of  uniform   spherical   particles  by hydrolysis   of   alluni- 
amo     sec-butoxide.   Journal   of   Colloid   and   Interface   Scianca,   Voi.   ±ti. 
No.   2.   1 •»'.''<*.   pp.   cJ *1-XC1. 

Aluminium   hydrous   oxiia   <-oiloidal   disparatóos   consisting   of 

spherical   partidas  of   narrow  alz«   distriüution war«?   prepared  by 

hydrolysis   of   Ai   sec-butoxide   in  aquaouo   sulfata   solutions   followed 
by  aging   at   el.vatad   temperature.   Solutions  son a ist Lag  of   these 
uniform   particles   fona   only  'ondar  conditions  that  ara   controlled 
with  respect   to  concentration,   pH,   rata   of  heating and  aging 

temperature.   ?¡v   affacta  of  various  parameters  on  the   nodal   partiels 
size,   alza   distribution,   relative   stability and  alectrophoratie 
mobility of   tha   soluble   partióla   is  discussed. 

32.       CHANDLra,   J.   L.!   Advances  in  tua   usa   of  synthetic   flocculanta.    Lns 
Light  Metals   1976.   Vol.   ¿.   Naw  lorie,   1^7h.   Metallurgical   Gociaty  AIMS, 
pp.   165-171. 

High molecular weight  synthetic  flocculanta have  advantages  over 
natural   flocculanta  in  cha   separation of  red mud.   Because   a 

synthetic   flocculant   solution  is  relatively unstable,   a  new  system 
developed aiate s and  uses  it  quickly,   delivering  it  to  tha   thickeners 

by low-shear pumps.   Flocculaat charge   is  feedback-controlled at 
each thickener  individually,   using photoelectric  sensors which 

follow and record turbidity changes resulting from rate  action in 
the  thickener.   The   turbidity record  iadicates tha  flocculaat 
requiremeat,  which is maaually controlled but can be  computer 

coatrolled.   The   saving  in  flocculant  cost  gives a gnod  return on 
equipment  coat.   Synthetic   flocculation  gives high mud  compaction 
with low mud volume  and  short  mud  retention time.   In  tha   Alean 

system,   compaction  la  optimized by usiag  underflow line   pressura 

measurement   to control  underflow rate.   The   result  JS higher washing 
efficiency and  lower  soluble  caustic  loss. 

3J.       CRIADO,   S.   at  alii:   Dilatometrie  characteristics of calcium  aluminatas. 
Boletín de   la  Sociedad ¡Sapañola  de  Ceramica  y  Vidro.   Vol.   14.   No.   J. 
1975-   pp.   271-273-   /Spaniah/ 

The  dilatometrie  behavior of CA,   C^,  C,A,   CA¿  and C,-,!^,   where  C=CaO 
and    A = A120,,   is  studied on  test  rods  fired at 1200°  to  1600° C 
for over 10 or.   Curres for thermal expansloo are given.   CA- shows 
the   amall ist  thermal expansion coefficient and CAg tha   largest.  The 
variation of tha  coefficient   is a function of the  AlpO,  content. 

5^-       DSNKO,   S.:  Method and device  for waste  heat   recovery and saad removal 
in the   Bayer process.   No.   3,369,537    /4 Feo.   1971/ Official Gazette, 
4 Uar.   1975.   /U.S.   patent/ 
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In tila   Bajar  procesa  for   production of  alumina   by treating  bauxite 
containing monoojdratad alumina with an aqueous  solution of  caustic 
soda at  high  temperatura   and hi»çh pressure   tc   form a  slurry contain- 
ing sand,   the   slurry being  subjected  to multistage  flashing for 
lowering both  temperature   and pressure   and  ^eaerating  ataam,   the 
slurry passing after tha   flashing through a  serlas of continuous 
rad mud thickeners  in counterflow contact  with wash water,   and 
recoverinr alumina  and caustic  soda contained   in tha slurry from 
tha overflow liquid from  the  red mud talcfcenars,   the   improvement 
comprises tna  steps of Introducing overflow  liquid from tha  rad 
mod thlckensr Into a vessai,   last  stage   flaaning tha  slurry in tna 
nasal,  bringing tha overflow liquid into counterflow contact with 
toa  stas* gsnaratad by tna  laat-staga  flashing  of slurry within tha 
vassal and affecting hast  exchange from  the   steam to tha  overflow 
liquid,  forwarding heated overflow liquid back to  the  thickener and 
using it as wash water for red sud, discharging slurry from the 
vessel aftar flashing at  a rate permitting  settling of sand    particles 
in a lowsr ssotion of sand vessel,  separately removing sand and slurry 

out of tha vassal. 

35. Dissolution of goethlta containing bauxite by Bayer method in prsMnce 
of aanganous ferrous, oobaltous or magnesium Ions. Femlpari tutato in- 
téset.  Ho.  DT 2558,411 /24 Dao.   197V-    /Gsraan patent/ 

Dissolution of gosthite-contpining bauxite  by the Bayer method 
oompriaas treating of tha bauxite with an alumínate lye containing 
80-300 g BajO /oaumtic/A    »lïh addition of 2-6 wt % Ca compounds 
calculated as CaO,  optionally in tha praaance  of 1-20 g KaCl/1 and/or 
1-8 g 30 2~A «t 180*to  300° C.  Tha bauxite  dissolution is carried 
out In tha  prasanca of 0,3-2.0 wt % of Kn2*    /preferably in tha form 
of an oxids-hydroxlde manganèse ore or Mn impurities in the bauxite/ 
and/or fa2* /preferably in tha  form of FeS04  .  7 H20 or an Fe ora  or 
Fa2* impurities in tha bauxite, or partly reduced red mud/ and/or 
Co2*    and/or mg2* /preferably in tha form of calcined magnesite 
and/or dolomite/.   Tha dissolution is carried out  in a tubular reactor. 
Tha  goethite  contained in the bauxite   is converted to hematite more 
rapidly and at lowar temperature a than in the  known process;  the 
separation of tha red mud is facilitated»  tha  loss of caustic soda 

is reduced. 

36        D0JLÏ70V    3.   P.   et alii s   Increasing the  aluminum hydroxide concentration. 
Cretnye kit tally. *>.   7-   1976.  pp.   35-56-   /Russian/ 

In ordsr to  incraasa tha  precipitation of aluminum, hydroxide t.sts 
ware made uaing synthetic high-aolecular pollers of tha catiomc 
type containing peridinium chloride,  beta-,   alpha-    and gamma- 
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picolmi'im  cnlorlde,   b-it^-picol mie   fraction,    }u mulini um   chlorìie, 

Itipidiaium   chlorìd-j,   qui^oldinium   caloridí   an.J   isoquinoldiniia 

chloride   as     fiocculanta.   Of   thu   flocculenta   tisted   canini«-   and   aioha- 

picolinium  chloride   ware   tas  most   activo.    ?ha   «camma   form   ia  most 

effective   at   a   consumption  «quai   to   ¿"X   </ton   Ai/l'H/,.   Vhan   isiae 

the  alpha-  or  »ranima-pico lim um  chloride   in  concentrât IQä     aiuminum 

hydroxide   k,ha   solids   contact   Ln   *,na   :onc< ntrator  overflow   13     reduced 

and  the   sedim^ntat ion  equipment   is   operated  at   a   faster   rata. 

57-        BH5LÜII,  N.   I.   et   aliis   Development  oÇ   the /achnology  of  au^tlple 
treatment   of  bauxites.    Izvest.ja   Vyssih   Uceonyn   7,avedeni„   Oetnaja 
Metallurgia,   No.   6.    197%   pp.   Ibt>-lb7.   /Russian/ 

A pilot  industrial   trial  for a  oew method  of  processing  red mud  is 

briefly discussed.   After heating  in  a  rotating    kiln,   the   sintered 

mud ia nal'Hd   In  an  electric   furnace   to   produce  cast   iron,   alumina 

/leached from   slag/  and cement.   It  was  concluded  that   this  two-step 

process was  highly   feasible  on a commercial   leveL. 

58.        BREUÜ,  H.   I.   et  alii:   Dissolution of   iron   in  alcalina   and  alumínate 
liquors.  Trudy '/AMI,   Mo.   n.   1975-   pp.   10-1%   /Husaian/ 

Experiments war«  made  on the  leaching  of   specially  preparad  sinter 

of the  following molai component   ratios:   Na-,0//Al3U,   •  Fe-,0./  s O.95 

and eau/Sic^  =   *"* ^'   ^ was <l9CenD1D8d  that  the amount  of  Fe  diasolvea 
into alkaline   and alumínate  solutions  during bauxite   leaching from 

beta-NaFeO^  is  a  maximum after  1-2  hx and   increases with  rising 

alkali concentrât ion  and temperature.   Almost  no  Fe   from  beta-Na?eG? 

dissolves  in  soda   solutions.   The  amount   of  Fe  secretad  into   the 

alumínate  solution  from tho  sinter doss  not  dapend on  the   Fe   content 

of the  sinter. 

59- BHELîIN,  S.   I.   «t  aliis   Solubility of  Na-,C0,  and  fla^JC 
liquors.  Cvetnye   Me tally,  So.   11.   l:>75.£p. '   ?• " 

in  alumínate 
/Hussian/ 

The  solubilities  were   studied over  a  wide   rang*  of  temperatures  and 

concentrations.   For  sodium carbonate   at  a  constant   temperature   and 

alkalinity,   the   solubility  increases  as   th.n  lia ,0 concentration 

decreases.   Por  a  constant  ¿a.,0 concentration and alkalinity  the  so- 

lubility  increases  with increasing  temperature.   For a  constant 

temperature    and Na^O concentration  the   solubility decreases slightly 

for a decrease   in the  alkalinity.   The  composition of  the   solid phase, 

regartLUsa of  the   experimental conditions,   is Na-,C0,   .   H~0.    For 

TUB2^0u the  solubility increases with a decrease  in tha  tfa~û    concent- 

ration,  and with an  increase   in temperature,   tha   increase  being 

greater with  the   greater Na-,0 concentration.   It  also   increases with 

an increase   in   tha   alKalinity of  tha   solution.   The   composition  of 

tha  solid  phase   depends on the  experiaontal  conditions. 
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40. 

*1. 

*2. 

»3- 

p.   8.   /Huaataii/ 
Th.   nubility of Ha  salta   IB .iu.ln.t.   solutions  aud   th.  exposition 
•f   th.   .aulUbrlu.  -olid  phaa.a  fo».d o~r a conc.atr.tioo  rjag. 
of     100-3^0 s/1 8a20 «itain  ta.  t.operatar«  ran«.   123     to   500    . 
„.„   atudl.d.   Th. caustic «odnlua of th.   solutions «a .1th. r 1.7 
or  3.5.  *. .ouUibri«. «olid pha..s wr.  found to b.  Ila^.H^lU* 
«d    SI * tooSO^.  to.   üa230, alto« aa    th. nardi c  or Typ.   ....   If 
-CO, and Ia¡»% ••«   .i-nlfn.o«.iy praaant   In the   aluminat. 
.oIutLn.. d.p.ndin« on th.lr ~.pactira «cunts,   .ithar b.r . t. 

or . .olid Elution of tha  barfc.lt. po." of "^ J^1"0» 
wa. focal.  Tha  si.ultan.ou.  Lnt.raction of I^CO,.   S«2S04 and Ha* 
in alu-lnat. solution, rasult.d in a fa.t.r rat. of  formation of 

to.  binary salt N«2304.Hai than that of b.rtalt.. 

So«,  0.U HCl, solution, -ara  tra.ted -1th .ithar S.OH or NH.OH 
at  25° C to pricipifta  lu-lnu.    hydroxid...  Th.   pfl -a. rari.d 
h.««..n 5 and 13.  Tha  hydrozida. -ara «ualMd anortly «ft.r b.twn 5 and 1?.   am  nyu^ ^^  Condition. 
pr.cipit.tlon and than aitar 2* hr.,  5 w» 
for fornix* fibb.it..  bcn.it«. bayarit. and uoroatrandit. -ar. 

ldantiflad. 

Mutine alanln. fro. .Utura-typa banslt«.  3u»ito.o Cha.ical Co. 
STSo^Stoto /T HOT.   1966/.   /J.P^M patant./ 

T*.  U20, 1. acetad by first kaapln« th. alkali  .olutlon and 
.ixtur,2 U b.«,ita  at   160» to 180° C to dis.o ~   ^        3^0 
and incraasa tha d..Uific.tion of clay-typ. .Uio..   Than th.  slurry, 
an dicali Elution and -t.« ara  instad into a piston fio-- yp. 
aatocl.Ta and tra.t.d at  200°  to 250° C.  This pr.~nt. formation 

of alkali alu.ino.ilio.ta  »cala. 

rsrST/5 ä-^^^SÜ^»«."^^"^* A:¿W/ 
'   „ Upro~d ... o.u.tlc prcc... for tt. „tr.c«loo of «u.Uc -U»U 

.iuMln. «1».. fro. . b«i«. confai«, on • dr, Ml.. •« 1«" 
ÏÏT, « of «MUÍ».  Micul.t.d .. /T.0/0H.  «d ..   1..«  » ÜT" 

ToZ, pr.o..ti« «b. .««1. »^ •* —»• " - ""7..•, 



of  at   least   ¿00°  Ci   passing  the   praüaatad   slurry  to  a  digestion 
zona   wherein  the   9lurr7   is  ¡naintalnea   in   ti.e   liquid  pùas«   under 
digesting  conditions   of   at   least   22^°  C   for  a  digesting   time 
sufficient   to  dissolve   substantially  all   oí'   the   caustic   soluble 
alumina   from   Sua   bauxite,     hare   being  aiso  added  '.o   caa   digestion 
zone   a  Ca  compound  selected   from   the   ¡croup  consistían;  of   Caû, 
Ca/OH/p     and CaCo,;   and   removing  th<*   resulting  slurry  from   the 
digestion  son«  and   in  a   recovar?  ione   recovering  the   alumina  valuaa 
therefrom. 

*4.       Ixtraction cf alumina  from   slurry of  ore  and  aliali   solution.   Sumitomo 
Chemical  Co.   Ltd.   No.   75  05*, 099 II Nov.   197*/. /Japanese   patent/ 

Method  for extracting  alumina  from  ora   is  designed to  prevent 
deposition of  scales  on   the   inner walla  of  the   slurry  prabaater, 
to  affactively use   the   heat  and  no make   the  ¡naiatuoance   of  the 
preheatar more   simple.   *  slurry  is   introduced  into  a   tubular  preheat- 
ar and  heated  to a  temperatura  near  to   th-i  extraction  temperature. 
The   slurry is  then  introduced  into  a  tanlt  for  lesulfuriîation, 
preheatdd  at  1J0°  to   170°  C  and lad  into  an  extractor after  passing 
through another preheatir to extract  alumina contained  in the   slurry. 
The   slurry consists of  an ore containing  alumina and an alitali solution- 
Thu  amount of the  aitali  solution  Is  sufficient  to extract  alumina 
contained in the ore. 

45.       FAflKAS F.   et alii!  Sff<?ct   of the  3oda content  on  the conductivity of 
alumínate  liquors during conductometnc determination.  Magyar Kamiicu- 
sok Lapja,  Vol.   30.   No.   9-   1975-   PP-   *b0-*b5-   /Hungarian/ 

Ra-jCO,  addition to  aluminates  increase»  the  conductivity when Na20 
concentration is *5 g/1   or lass but  increases conductivity whan 
Nap0 concentration  is  over 55 g/1-   * scda-indeoendent  point,   depend- 
ing on the  Na20 concentration and on  thd   Na20/Al20^  ratio,   can be 
determined.   These  relations were  used  to  establish an on-lma 
automatic analytical  system for monitoring  the  composition of 
alumínate  liquors. 

46. FSDJAEV,   F.   F.  et alii:   Flotation enrichment  of high sulfur oauxites. 
IsTsstiJa Vyssih Ucsbnjb  ZavedeniJ,  Cvetnaja Metallurg!ja.  No.   6.   1975- 
pp.   17-20.   /Russian/ 

Sulfides were  removed from bauxite  by flotation using soda,   coppar 
sulfata,   butyl xanthanate  and pino  oil.   In this flotation medium  it 
was  possible  to  obt   in  an  alumina  product  with 0.4-0.oft 5.   The  aluirina 
yield from the  product  obtained    after  flotation separation of bauxite 
containing 6% 3 was 95-0% and from bauxite  containing 25> S was 99. ¿Í». 



,7.        FONSECA,  M.   C,   Conaid.rationa  ja  ^   .t«ctur.l  n^ur,  of   jj^u-ii-t. 
solutions.   Pt.   2.   Metallurgia,   /ol.   28.   do.   11.   i9/b.   PP- 
/Rumanian/ 

The main theoriea  referring  to   the  alucínate   solution  atructure 
and their  limit  of applicability   in «ha   industrial  extraction 
procaaa.a of alumina ara   preaanted analytically and synthetically- 
The  theory which explains  tha   aaparation of  the  aluminium  hydrozlde 
precipitate   fro-  solution«,   by  tha   fon.ln« of  tha   zwitter-ion chaina. 

*8 Gallium by liquid-liquid extraction  from ore.   Rhone-Poulenc   3.   A.   No. 
2530,880 /12 July 197«/.   /Garaan patent/ 

Recovery of Ga by liquid-liquid extraction from strongly  basic, 
aqueous,   Bay.r proc.aa  sodium alumínate solution is  improved by 
using an 8-10% aolution of 7/5,5,7,7-tetramethyl-l-octen-3-yi/-8- 
-hydroxyquinolina  /Kelex   100/   In  erosine.   The  Ga yiaid  can  be 
further Improved by addition of  1-decanol  to  the  organic  extractant. 
Gallium is recovered from  the  organic  phase  by extraction with a 
rtrons HCl solution.  Thus,   100 ml aodium aluminas  aolution,  "ntain- 
ins HS.0   166    and U20, 81. ^ g and Ga 2*0 mg,  was extracted with 100 
«1 solution containing Kelex  100 8 and Kerosin*  92%.   Tha     organic 
pte.. confinad  On 148   «g/1,   Al^ and S«20 1 g/1.   Tha   Ga  content 
of tha aquaous phase was 92 -8/1 correaponding to .61,5* <* yield. 
If tha extraction is dons   with . karosine ?0 and 1-decanol   10% 
solution as solvent for Kelex 100,  197 «g/1   Ga,  correaponding    to 
an 82% G. recovery, can ba  obtained in a singla  stage   extraction. 
In two stages,  tha G. yiald can be  increased to over 99%. 

49.       Gallium recovery in Bayer aluminum process.  Ghuo Construction Co.,  Ltd. 
Ho.  75 026,486 /21  Jan.   1969/-   /Japanese  patent/ 

Tha  alactrochemical extraction of Ga fro» a circulating  alkaline 
solution in tha  Bayer process  is facilitated by applying a  reduction 
treatment to the circulating alkali  solution to remove   V,   Fe,  Cu, 
Mo or tha  like,  as insoluble metals.   After such treatment   it   is 
oossibl. to directly electrolytically deposit Ga on a Gu cathode 
from an alkalina  solution which contains Ra2C03 18 g/1,   3i02 0.) g/i, 
303 0.15 6/1.  P205 0.8  g/1.   V205 0.5.  Ga203.0.08-0.23  sA   and As^. 

The  optimum conditions for laaching    calcined bauxites  are:   200    C 
and concentration of circulating Na£0 200 g/1.   Separation of the 
»agnatic  fraction fro»  the   slime aft« laaching of th.   calcinad 
bauxite   is effective  and  involves  low losses of  ».lumols   components. 

50. 
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This makes   it   posaibl-i   to  treat   hi.:"   'a,   hign-81   bauxites   efficient- 

ly   by  the   Bayer  procaaa.   üae   of  magnarle   annaaling  increases   the 

uniformity  of  the   raw material. 

SI.       GOLLMAN,   M.   M.   at   alii:   Complexée  of  trivalent   Iron  In alkal ina 
alumínate  solutions.   Izveatija  /yssih Ucabnyn  ZavedaniJ,   Cvatnaja 
Matallurgija,  No.   5-   1975-   pp.   *3-47-   /Russian/ 

Ion  complex  reactions  war«  atudiad  Ln  Na2O-Al20j-F«2û3-SiO2~H20 

solutions at   100°  C.   Blectron  apactroacopy,   polarography  and EPH 
techniques were  uaad  to determine   the   reaction of trivalent   ?a  with 

alkaline alumínate   aolutiona  in tha   formation of complex  ions of 

different compositions. 

52 GRIGORISVA,   D.   I.   at  alii!  Mechanism of   aoda   régénération  from  red 
nuda.   Trudy VAMI,  No.   91-   1975-   pp.  <*7-53-   /Russian/ 

• atudy waa made  of  tua  ion exchange   mate rial i,   sodium hydroalumino- 

ailicataa,  formed during the  leaching of  oauxitas,  and of   the 
stability of tha  producta of exchange   Ln weakly alkaline   and alkaline 

solutions containing potassium oxide. 

53. KAISHI.  N.  E. :  Slimination of sodium from  bayerita.   Toshihisa  Otaka, 
Mitsubishi Chemical   Industrias Ltd.  Nippon iagaku Eaishi,  No.   9-   1976- 
pp.   1492-1494.   /Japanese/ 

The  Na content   in bayerita was decreased from conventional  about 

0.7 to about 0.05*.   Tha  process  included  tha C02 treatment  of a 

concentrated aqueous bayerite  slurry about  5 ars.  at 170    G and 
40 kg/sq cm in an autoclave.   Tha  product was not contaminated and 

the  concentrations of  impurities othar than Ma ware negligible. 

Above 180° C bayerite  changed to boehmite. 

54. EANAMISOVA,   A.   A. ;   NIÏ0G0SJAN,   B.   V. t   Effect   of carbonization depth on 
the   purity of extracted aluminum hydroxide.   Cvetnye Metal^y,   No.   a. 
1976.   pp.  44-48.   /Russian/ 

a atudy was made  on  the  proceas of total  single-stage  carbonization 

without the use  of seeding predominantly potaasium alumínate  liquors 
of a composition close to tha  composition of the alumínate   liquors 

usad in tha  complex extraction of naphellne syenites. 

55        KATSOBASHVUI,  Ta.   H.   et alii»  Aging of amorphous aluminum hydroxide 
spared by the  carbonation of an alumínate   solution.   Zumal  PrikladnoJ 
HÜBii,  Vol.  48.   No.   11.   1975.   pp.   2357-2361.   /Ruaaian/ 

The    preparation of aluminum hydroxide  from solutions containing 

50-70 g Al-jO,/l  by carbonation was   studied at pH 10.5 and  11.5-   Tha 
precipitate  obtained at pH 10.5 »as  an amorpnous hydroxide  which did 

not crystallina  after <* hrs.   in the  mother liquor. 



56.       KAZAKOV,   7.   G.,   FSVZ5SB,   I.   Z. .An   «"^^X^IÎ?  °îc!  S!•?*. 
ayste.   for autooUw   laachua« of  bautte,   rruaj   îAMX, 
pp.   21-54.   /Busalan/ 

t      1- —« «.Ha   nf  h««t   «nd masa  transfer  la the An  a-ioergic analysis was mad*  or  oasi  aim 
autoclav.   leaching of  bauxite.    In  this  analyse,   th*   baiane,  of 
enargy    «ass and auutiau»  possible  »or*  of  tna   substances   interact- 
if  In'tna  autoclave  battery ar«  takaa  into  account.   Schematic  dr.- 
ia«.  ara   ano« of  the   autoclava   battary and  the  heat  balança   in each 

local  systea. 

Matallurglja. 5o.   4.   1974.   pp.  65-66.     /Russian/ 

1 study -a. -«da on tna  effact. of 110, and  F,^ on the  slntaring 
of naph-lita and urtit.  b.uilt.i, .1th and without  tna    prssanca 
of  liwstone «id sooa.   Both orsa containad from 26 to  55* AlgJj. 
A. althar or both th-  T102 and F.205 contant   incra.sad,  th-  truifo» 
«loa ta.par.tura for liquid pna.«  formation during sintering    da- 

or« asad. 

*   S£;¿ ïi~U- Sï-S SL^^Ä^Ä JÎ5S-ÎV.Î. 
2^5Írioríri976.  ytallurglcl 3ociaty ADL>,      pp.   89-98. 

A na- proeaaa has b.an davelcped to maintain desirabU  sodium 
carbonata  laral. in tna  plant  liquors.  This procass invocas cool- 
in« of tna Bajar plant spant  liquor to yiald crystals of sodio» 
£¿Ll. dXorat. .Mo. can ba raadlly saparatad fro« th. cold 
liquor -1th a  subsaquant  ragsnaration of caustic   soda.   Processes 
for tna   re-oval and contre! of sodium sulpnat. dacahydrata and 
sodio. fluoridate fro. spant  liquor bara  also  ba.n developed. 

^SSrad/fîoî8 Ì?.  Ä  î?76.  PP-   ^^2°8'   ^^ 

Ths nydrolyai. aquilibriu. of Al> -aa studied pH—trldlj at 
»• Hnl ionic strangth 5 /-«04/.   »««« •* Po^-ic  spacx.a 
such a.    rAl/0H/4.7a    /OH/2/a±2/  is discussad in via- oft*, d a- 
crap«xcias bat-a.n pravious  atudlas.   Tha  natura  of  the  hydrolytic 
.pacías äff.«« th- yiald of Al^ fro» alalina   solutions. 

The   rasults ara described of  tests -ith which tha   validity of tas 
ra-ults of earlier investirons -as enacted.   Tna  digastion of   .ha 



61. 

62. 

63. 

boehmite   constituent   of  oauxita   can   b*»   accurati Ij   iefinsd   by   tha 

aquation  for   tha   Kinetics  of   iiffusion. 

ÏORCSMÀRCS,   J-:   The   iinstica  of  digestion  of  Bln-jrc   i   containing 
alumina.   Bauyafzati   as  ïohaszati   Lapo«,   Kooaszat,   AJí.   ÌCà.   '.lo.   12. 
197' pp. .?o¿.   /tunearían/ 

Tha  mathematical  modelling  of  reactions   m   '-ne   3ayer  process   in  very 

Important   for   tha   preparation  of  camputariiad  procasa   control   In 
alumina   production,   Tha     re levant   r<*3aai-ch   la  alumina   trtcnnology 
includa«  reaction  iinatics  and  phasa   investigations  of  bauxite,   rea 

mud  and  other   intermediary  products. 

rtlKOTKDiA,   T.   N. ¡   ILJUVISVA,  G.   V. i   Development  of  a  process  for 
extracting hydratad alumina  from  alumináis   solutions.   Izveztija  Vysáih 
Ucabnyj   Zavedenij,  Cvetnaja *• tallurgija,   No.   4.   197o.   pp.   <*8~51. 
/Ru3 9lan/ 

A mathod was   davalopad  for   mc-Msiní   tha   rata   of   extraction   of 

t. rirated  Al^O,   from  aluminada   Liquors   by  using  a   special   flocculant 
/cuQCainini  up  to   JOS polysaccharides  and  up to   30* albumin/.   Also, 
optimum  flocculant   traa-.ni, nt  »as  datartuned for  pulps  of  diffsrent 
solida  contents.   The  use  of  th<*  naw  floccuiants   increased tha 

clarification   rata   of hydrate  pulps  **—5  tim^s  and  lowered tha   solida 

contant   in  tùa   run  off  öy 2-5  times. 

LAJUIT7R,   A.   I.   at   alii:   Conversion of   sodium  sulfata   by a  potassium 
aluainata   solution.   Izvastija  Vysáih Uéeonyh Zavademj,  Cvetnaja  L-e- 
tallurgija,  No.   5«   1976.   pp.   26-JO.   /Russian/ 

A process «as  davalopad for converting a mixture  of potassium and 
sodium  sulfatas  into  pure   potassium  sulfata  by  conversion with  a 
potassium aluainata   solution.   Tha  dépendance of  tha displacement 

of potassium   in solution by sodium  from  tha  sulfata mixture on tha 
number of molas  of  IL,Q  in   :he  ori-inai  potassium  alumínate  solution/ 
/unit  mole  of   Na^O  in tha  original   sulfata  mixture  was  studiad.   Also 
studied wer«   tha  affects  of various  process  parameters. 

6^.       LANDI,   V.   ?. ;   VACCA-RI,   A. :  3ome   technical  and economic  aspects of  alumina 
extraction from   Bolee   bauxite.   Alumatal  Spa.   In:  Light Metals 1976.   Vol. 
2.   ¡few York,   1976.   Metallurgical  Society  AIMS,   pp.   55-88. 

•bile   Boke  bauxite  offers many advantages as compared with monohydrate 

bauxites,   it   requires certain precautions  in us«,  due  to  its peculiar 

chemical proparties.   Two different  digestion conditions wars  usad for 
two existing  production lines: digestion of 50* of tha  ore  at  tna 
relatively low temperature  of 170° C and at  low liquour concentration 

and digestion of  tna  remaining 50* at  a higher temperature  /220    Z/ 

and higner concentration. 

65.        LBIT5I2FÎI,   M.   G.   at  alii:   Stability  of   sodium   üydroaluminoailicates 
crystallized  from  ai Itali-a lumina ta   solutions.    Izvastlja  Aüadamü   Nauk 
3SSH,   fJaorg.   Slater.,   Vol.   12.   So.   8.   1 *7h.   pp.   l^W+b1-».   /Russian/ 

With  tha   initial  crystallization  product   Lo   allea lina  alumínate 
solutions  of   varying  composition  at   22e/    C,   sodium  alum Lnosii icata 
of  the   nose^j-type   exists  which   is   staola   in   solution with  a   low 

caustic   ration   in  tha  absence  of  salts. 

67- 

66. 

LBITBIZBN, M. G 
potassium alumínate solutions at 25 
128-129. /Russian/ 

VIN0GRAÛ0VA, T. I.: Calculated daaaity of sodiua- 
0 ". Trudy '/AMI, No. <U. 1975 pp. 

An equation  is  presented for  tha  density of  aluminata  solutions, 

containing sulfatas  and carbonates,   at  25     C   Tha   density  is  composed 

of four additive  densities,   ona  being that  of  sodium aluminate    solu- 
tions  containing no  salts,   tha  othar  threa   being  correction  factors 

taking account  of  K alleali  contant  and  tha   presence  of  sulfatas   and 
carbonates.   It was  determinad experimentally  that   this equation 

predicts densities of aluminate  solutions   to an accuracy of 0.01*. 

LJAPONOV,   A.   ». «   DAVIDOV,   I.   V. i  Conditions  required  for using air 
mixing during tba  decomposition of sodium aluainata   liquors  in carbonat- 
ors with top-entry gaa  intake.   Trudy VAMI,  Ho.   91.   1975-   pp.  92-98- 
/Russian/ 

A study was made on optimizing tha   efficiency of  an air mixer used 
in precipitating sodium aluminata  liquors  in bauxite  treatment which 
had a significant effect on carbonation,   that  is,   it determinad the 

alleali concentración  in the gasification  zona   in  tha  batch process 
and the  caustic modulus  in the continuous  process.   In the continuous 

proceas with a top-entry gas  intake,   it  is  important to determine 
experimentally the  critical value  of  the   caustic  momlus below 

which  low-grade aluminum hydroxide   is  produced. 

HAJSR,  A.   A.   et  alliî  Extraction of alumina  from Ayat  bauxite.   Cvetnye 
Metally,  No.  8.   1976.   pp.   4CM*4.   /Russian/ 

Pilot  scale  tests were made on samples of  Ayat  bauxite  and a mixture 

of Ayat and Turgay bauxites.   Previous studies had shown  the  Ayat 

bauxite  unsuitable  for Bayer processing because  of high Fe content 
in the  red mud.   Results showed that   the difference  between the 
theoretical  and actual extraction of A120.   Increased with increasing 

silica modulus  in Ayat  bauxite. 

69.       HALTS,   N.   S. ¡   ZDÍKBVICH,   Zh.   D. :   ADDIIC** i ilty of  the  decomposition 
kinetic  equation to beta-2CaO. S10-,   in  sodium  alumínate  solutions.   Trudy 
VAMI,  Mo.   ^1.   1375-   pp.   22-29.   /RÖasian/ 

The   kinetics  of  the  dacomD03ition  of  oeta-2Ca0.3iO .  at .0 in   sn 



alumínate   solution   containiniç   -*u   g/1   Na   P  urfl   studied,    rhe   iinetic 
data   ara   plotted   concurrent; y  with   asv'irni   ititom.oHi   :urvi3   relat- 
ing  dec >mposl t ion   parame ta rn   to   time.    ?he   r«Tjltn   indicata   that     a 
saif-re tardine  mechanism   accompanies   the    leeonio:u t ion   raactiia. 

70. SÍARJANCSIX ,   L.    V.   et   al 1 ^ :   Dac omposl t ion   ir"   ferr'ifc-innu.i   bauxites   oy 
iron   sulfate   solutions.   Himija   i   Tanno Ici,; a,   '.¡<>.   t„,   ; -'V,.   pp.   ¿«do. 
/Ru33iau/ 

To   find  optimum  conditi jns  of   laachiug   of   ferruginous   bauxites   ty 
aquaou3   Pe-,/50.,/,   solutions  without   free   H ,30   ,   the   iagrea    it   Al-,0, 

extraction   into  solution  and degree   of   Fa   precipitation  were   ntudled 
by gravimatry   in   relation   to   the   leaching   tamp-irature   /100-2 50°  CY, 
duration  of   the   procesa   /15-180 min/  and   Fa-,/30./,  dosage   /8O-20O% 
of  stoichiometric   quantity/   and  cone jntrat Ion   /1()C-HX)  g/ou   im/. 
3auxita   containing  ^2.1^  Al.Oj   /l,H.'%  Al,ut   in   vh 1   fona   3oluble   m 
acids/   and   1^.6,'b   Fa-,0^  «as  used. 

71. SíATYÁri,   J.:   M-jthod   for processing  bauxites.   Aluterv  A.1 uminiumipari 
Tervazó  Vállaiat :   Fem i pa ri   Kutato   Intezet:   Aimasfuzitüi   Pirnf ¡latrar, 
So.   3,944,ó4tì  /?  July   Ì975/-   Official   Gazette,   la  liar.   ll>76.   /U.J. 
patent/ 

A method  for  processing  goethita-containing bauxite   to  aluminum 
hydrata  according   to  the   Bayer  technology  in which bauxite   is digest- 
ed  in  sodium  hydroxide   and  the   resulting  material  clarified to  remove 

red mud,  with an  increased yield of  aluminum  hydrate   and with decreased 
losses of  sodium  hydroxide. 

72. MBDVBDE7, 7. 7.; LSVINA, T. 3.: Favorable limits of limestone additions 
during the leaching of diaspora bauxites. Trudy 7 ¿ill, No. 08. 1974. pp- 
95-99-   /Rursian/ 

Optimum   limita  of   limestone   additions   during   the  autoclave   leaching 
of  diaspora   bauxites with  alkali-aluminate   solutions   were   determinad. 
Isotherms of   the   alitai ina  modulus  and  alumina  modulus  are   presented 
us  functions  of   lime  modulus  at   leaching  temperatures   ranging  from 

210°  to  280°  C.   A maximum  Al-,0^  extraction occured as  a  function  of 
CaO contant,   with  the maximum  being displaced  toward   lower Caû contenta 

as  the   laacning  temperatura   increased.   At  a  leaching   temperature   of 
260° C,   the   A100,.   extractad yield was  a  maximum /90.5-90.8%/ at  a 

range of CaO content  of   3-4.5 wt %. 

73. MBDVBDEV,   7.   7.;   MALTS,  N.   3.:   Regularities  of  scale  buildup during  the 
heating of  bauxite   slurries.   Cvetnye  iáitally,   No.   7.   1)76.   pp.   40—43. 
/Russian/ 

From  a  study  of  tne  conditions  and  parameters of  ooiiar  scale  deposition 
a  qualitative  analysis  was made  of   the   chemical  and  pnase   composition 
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of   the   sca.'.e   forming   :n   the   1 W>C°   G   interval   as  »ell   aa   the 
Quantität IT«   characteristics   »f   3cale   formation   .urm*   --tie   neat in« 
of  diaspore   bauxite   slurries.   The   acaie   formation  rate   from   bauxite 
slurries   increased   with  nain«   temperature,   reaching   a  ni ax .mum   at 

^4 MBDVTSDBV,   V.   J.   et   alii:   Some  characteristics  of   the  digestion   of 
bauxites  with a   high   ferroua  oxide   content.   Trudy   /Ai.,   .lo.    n.    . >7o- 
pp.   ó 1-tib.   /Russian/ 

Five  different   bauxite   samplea,   ranging   m  Fe.û^   :ontant   from   i?.7 

to  26.1% and   in   FeO contant  from   1.71   to   7.)5%,   *«re   digested   in 
alkaline   liquors   at  temperatures  of  253°   to  283° C  for   1.5  ar  under 

laboratory conditions.   The  total  Na20 content  of  the   liquor waa  252 
g/1.   It »as  found   that  ferrous  oxide   in  the   form of  chloritea  may 
be   one   of  the   basic   «.ourcea of   contamination oí   aiuminat.)   solutions 

during  the  digeation    f Subrovsky  bauxites. 

75.       I^o,,    of .}«tr.l,«lcäl7.««r.«^.lU« J« «1-^fJ  »iï"0•' British Aluminium  Go.   Ltd.   Jo.    ,,->:>},ou<+     / i^ ""^ 
Gazette,  20  Jan.   1976.   /U.S.   pat mt/ 

EïïSonî.   Trudy  VAMI.  No.  91.   197*.   pp.   82-86.   /Russian/ 

An ultrasonic   apparatus «as constructed  to  evaluate   the  effect  of 
ultrasonica  on  precipitation of  hydrous   sodium  aluminum  silicate 

/HSA3/  from  alumínate  solutions  saturated with  9i02.   The   temperature 

of  stable  nucleation of USAS  crystals  over the   range   7b     to   52     C 
decreased as  a   function of ultrasonic   frequency /22  to  66  kH/  and 

driven oscillator  power /15-270 W/. 

*T r P et alii- Crystallization of cancrinite under low temperature 
condíuoV./tnÍ^yTr process. LrnaJ*•£ff»i >"""• '*»»W > 
Vol.   48.   No.   10.   1975.   PP.   2117-2121.   /Russian/ 

At  100° G  hydrated  sodium aluminoailicate  of  the  cancrinite   type   is 

formed under  industrial conditions.   This  process may  occur  either 
during  leaching   /in a  solution containing  3*0  g Na.0/1  and  over  50 g 

K,0/1/,   or during  silica removal  and  concentration /140  g  Na20/1/ 

in the  presence   of organic  compounds. 

NT    L    P    et  alii:   Influence  of   turbulent  diffusion on thickening  of 
Simes. VeaSja   Vyssih Ucebnyh  Zavedenij,  Cvatnaja Metallurgia.   No. 
4.   1976.   pp.   42-^7.   /Russian/ 

-he   kinetics   of   slime  thiccening »as  studied  analytically.   Th* 
distribution   function  for  th*   so.ids  concentration  alon,   the   heigh 

of  the   thickening  tank was  determined   as  a  fonction  of   time   in 

77. 

78. 
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gravitât .'ns 1    f le L'i   ¿n>:ir   -m i ¡ '. . -nu   of   -.urnu 1 mt    ¿illusion,    A 

î'. ira ni*   »a«    levai :>pad   f - r   le -.a ."ni ¡ aia^   '.lia   precipitation   limits. 

;-|y   iiitn.i    ''f   'ha   squ,i'.. -nri   given,    it   IM   rosslVie   to   calculate   '.ha 

1 ri ic ina s fl   au. ;   ave "at-'e   ^ir.nn^ri'.iin    >f   -.ira e 11; i ta i't   for   a   rontinuous 

thicKdning   ;n CîJ-1. 

r*-». 

dO. 

NI, L. F. ; riCl.XliCV , L. i. : Fhy u : a Ì inemistry oî hydro a 1 ¿a i .roe methods 
for   alumiia   oroauc t ion.   Alma-Ata,    1 '?-,.   îiauKa,    v>i   pp.   /Huasian/ 

The   DO-      ' .,   -i   rst'Mronco   for  engineers   ana   restaren  »ornara   engaged 

in   several   ní¡aan..¡   if   alumina        production,      and   -.3   based   on   Russian 

literature   devoted mainly   to   the   processing   of   Low-alumina   bauxites 

and   similar  orea-   3ubjacta  discussed  are:   review of   tna   existing 

hydroalkaline   methods   for  pmcssaiDnç  aluminosilxtate   ores;   structure 

of   low-module   alumínate   solutions;   structure   and  properties   of  rugñ- 

modula   alum in.i te3 ;   the   nature   of   !..¡solved   impurities   in   alumínate 

solutions. 

HURMAGAÏ.ÎBETOV, Kh. N. er, alii: The interaction of components nf_ sinter 
slimes with alkaiine and alumínate solutions. Izvestija Vyssih 'fcebnyh 
Zavedenij,   Cv8Cna„.i     ¡ tal iur^ija,   No.   c.   1 "7o.   pp.   71-7^.   /Ruas:an/ 

'The   reactions  of mono-   and  dicale lum   ferrites,   their mixtures  and 

mixtures  with  d^calcium  silicata   .a   solutions   of  sinter  slimes 

wara   studied.    The   solid  phases   formed  are   identified  ana   their 

physical   propertie.,   are   presentad,   "ha   absence   of  dicalcium   silicata 

In   products  of   '.ne   treatment   of   alumínate   solutions   and  tne   prasenca 

of  dicale lum   f-jrnte   indicated   that   the   3ilicata   decomposed much 

faster   than   the   tarrite. 

ai. o 
ba 

• DONITI LL,   N.    3. ;   .'.'JUïTliJ,   '•'/.:   The   commercial   processine-   of goathitic 
auxites  from   .Vestern Jamaica.   Ravere   Jamaica   Alumina,   Ltd.   In:   "Light 

Metals   197o".   7ol.   ¿.   .^aw   Tone,   1-t?0.   :..•< tallurgicai   Society  AI.'.S,   pp. 

Operating  experiences   utilizing  Jamaican  oauxitea  with essentially 

all   the   iron minerals   oeing   in   the   form   of  aluuiino-goethite   are 

described.   Considerala   expertise   was  developed both   in  the   study 

of   those   bauxites and   the   translation  of   technical   solutions   into 

operating     practice.    Two  options ara   available  for  the  processing 

of geothitic  bauxites   from  Jamaica.   The  costs  of operating  at 

conditions required to   promote   the  conversion  of goethita   to   hematite 

whereby  an  increased  availability of  alumina  occurs  against   lass 

atringant   digestion conditions  and  increased  bauxite   to  alumina 

ratios  should  be  compared. 

¿6 



8¿.        PAUX5R,   V.    I.   at   alii:   Processing  of  nign-ai licon  bauxites.   Minerainogo 
Syr'e.'vol.   25-   l^lb-   op.   S-1%   /Russian/ 

The   bauxites  contained  organic   impuntila,   Al^O,,     pO-^S,   SiO-j   17-20, 

Pe-jO,     5-b   and  3  ¿-5%.    In  one   procean   organic   impurities   and     5 

were   removed  oy   caie in in*   the   5-lu  mm   traina   at   10;.>0'    Z   for   o a in. 

Than  310-,  was   removed   by   leachine;  with  a   solution  of   1 ''0   í   Na^O/l 

at  95°   C   for   1   tir.   A  concentrate  containing b9-o% AJ.^0^    was   prepared 

with  the   Al2ü5/3i02  ratio   9-10.   In  a   second  procasa  a   two-component 

system   of   bauxite   and  calcite   was  heated  at   iy?0°  G   for  10  min and 

leached  with  a   soda  solution. 

8J.       PBSOïïRSKAJA,   N.   F.   at  alii:  Mathematical   description of  tha  dissolution 
kinetics of  gibbsite   in the   leaching process  Kazakhstan bauxitea.   Tr. 
Inst.   Uatall.   Obogashch.,   Akad.   Nauk £az.   SSB,   Vol.   50.   1975.   pp.   91-9*. 
/Russian/ 

The   rata   of  dissolving  gibbsite  can  be  descrioed  by a differential 

aquation   in which  tha  variables are   the   extraction of  A1205,   the 

concentration  of  tiw   intermediate  product,   the   time,   tha  concentration 
of Al-,0,   in the  HaOH at  saturation,   the   initial concentration 

2   ? 
of AlpO,   in tha  aluminata   solution and the quantity of ^-2  J> in 

tha bauxite- 

a*.       PETINA,   A.   P.;   LEVIHTSR,   U.   *. :   Effect   of  precipitation conditions on 
the filtarability of aluminum hydroxide. Izvestija Vysaih Ucebnyh ^ave- 
denij, Himija, Himiceskaja Tannologija, Vol. 18. No. b. 1975- PP- 1000- 
1002.   /Russian/ 

Tha filtarability of aluminum hydroxide  was optimum whan precipitat- 

ed from an Al/N0?/3    solution at pH  7-5 and 50° C.   At 40°  C  pH 7-5 

the filtration rata was 0,38 cu ID of  solution/ /sq m-hr/,   correspond- 

ing  to  2}0 kg of  AlpO,/    /sq m-hr/.   Tests were  conducted at  40    to 

70° C with both  A1/N0,/,     neutralized with NH^OH and NaA102 

neutralized with HN0?  at  pH  7.0-9-5- 

85 PEVZNER,   I.   Z.;   ROZEN,  Ya.   B. :   The  influence   of  ionic  force  of   solution 
on  the  constant  of  stability of  alumino-ailica complexes.   Izvestija 
Vyaáih Uaabnyh  ZavedeniJ,   Cvetnaja Metallurgija,   No.   4.   1975-   PP-   15°- 
159-   /Russian/ 

The   state   of   silica  in alumínate  solutions was  analyzed.   The  solubili'* 

of silica  goes  through a minimum  as  a  function of  the  concentration 

of aluminate   ions  in NaOH  • NaCl  +  NaA102  solutions,   and  this affect 

is not   completely understood.   Two  competing aluminosilicate  complex- 

ing reactions  ware  postulated to  explain  this  affect,   and  constants 

characterizing  the  stability of  the   complexas   in  these   reactions 
, .    --o   n were  determined tor solutions au  05     0. 



86.        PLYGITNOV,   A.   S.   it   alii:    Study  of   cha   mina ra logical   composition     of 
bauxites  from   the   Vysokopolsku   deposit   and   their   alimes  after  sulfuric 
acid   leaching.   Ukxa m sui,;   Himicaaitij   ..uraal,   Vol.   •*£..   No.   b.   1976. 
pp.   udtì-44 5.      /Ru .sa i an/ 

"The   purpose   of   the   worn   «as   to   study   tua   chemical   and   mineral 

compositon  of   Vysolcopolalru   bauxite   and   ttia   insoluole   residue   after 
sulfuric   acid   leaching with  ¿u,   *0,   'H)   and   '30%   soiling   sulfuric 
acid  solutions.    Fha   maximum   recovery  of   aluminium and   iron  oxides 

was obtained   by   leaching with oO%   sulfuric  acid. 

8?.        Precipitation of   aluminium  oxide   having  lo*   sodium   oxide   content. 
Aluminum Co.   of   America,   No.   4,014,9a1?  /2¿   Dae.   19W»   Official   Gazet- 
te,   29-   Mar.   197?.   /U.S.   patent/ 

The  process  of   producing an aluminum oxide  having a  aodlum  oxide 

content   after  calcinine; of   less   than 0. T.fc  by  weight  comprises: 
continuously   precipitating  aluminium ox ma   in   i   first   tan* maintain- 
ed at   ^5°   to   80°  C  and an  alumina-to-cauatic   ratio  of   O.btì while 

adding  feed  liquor at  an alumina-to-caustic   ratio of   1.04  into  the 
tank ac   a  flow  rate   in  litres/minute  equal  to   approximately 0.043% 

of  the   volume   of   the   tanic. 

88. Process for  recovering  aluminum  from  alunite.   Southwire  Co.:  National 
Steel  Corp.:   Earth  Sciences,   Inc.   No.   5,996,334  /2  June   1975/.   Official 
Gazette,   7  Dec.   197b.   /U.S.   patent/ 

A. process  for  recovering aluminum  hydroxide   from alunite  ore 
comprises!   roasting   the  oro   to  remove  water and  leaching  the   roast id 
ore with an  alkaline   solvent  or water  to   remove  compounds of  3 and 

alitali  metals   including potassium  sulfate   resulting  in a  residue 

containing Al   values  and a   solution containing  potassium  sulfate; 

separating the   residue  and  solution. 

89. Production  of  basi:   aluminum nitrate   solution.   Bayer AG.   Jo.   5,^3,¿21 
/23   Apr.   1974/.   Official   Gazette,   2ö   Sept.    1976.   /U.S.   patent/ 

A  process  for   the   produtction of  basic   aluminum  nitrate   solutions 

by reacting metallic  Al with nitric  acid,   comprises establishing 
a  body of metallic  Al,  supplying  additional   Al   to  the   body,   supply- 
ing to   the  body countercurrent   to   the   3upply  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   1-4. 

90. PH0K0P0V,  N.   S.   at   alii:   The   sintering of  red mud mixtures.   Cvetnye 
lie tally,  No.   9.   1^75.   pp.   39-^2.   /Russian/ 

The  sintering  of  red mud mixtures  containing  various  oxiaes,   in- 

cluding  silica,   A1-,U,    and  Fe^Oi,   ¿nà combustibles was  studied. 
The mixtures  were   oriquetted and   sintered at     temperatures  ranging 
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from  800°  to   1200°   C.   The   cooled   sinter  was  ground and  leached  1Q 

an NaOH  solution   to  extract  il¿0,.   Increasing   sintering  temperature 
from  300°  to   1200°  C  resultad   In a  gradual   increase   in  il20,  recovery 

from  63  to  87.7%.    Improved  recovery »«3  obtained by  compensating 
for  SO,  content   in   the mixture   »itti  appropriât«   lavala  of   soda  and 

limestone. 

91. Recovery of  sodium alumínate  from  high-eilica  aluminous mataríais. 
Aluminum  Co.   of   America,  No.   3.998,92?  /20  Oct.   1975/-   Official   iazette, 
21  Dae.   1976.   /U.3.   patent/ 

LQ a  process  for  extraction of  alumina  from highly siliceous alumlnoui 

bearing mataríais  by caustic and  lime  digest  of the materials,  the 

improvements comprise:  evaporating the  digest   solution until the 
concentration of   the   solution  reaches  the  composition Na2Al204.2.5 

H20. 

92. RESDL,   I.i   Measurement  of  che   solids  content   in  the   first  two  stages 
of  the  washing  of  alumina-plant  red mud.   Bányaszati  és ¡Lohaszati   Lapok, 
Kohaszat,   Vol.   108.   No.   10.   1975-   pp.   13-     /Hungarian/ 

The  methods  for measuring the  solids content   in the  red mud sludge 

were   studied as a  function of  the  concentration of caustic Na20 

and of temperature.   It was found that   in the   range of high sludge 

concentration /ct  gratar than   350 g/1/  the  solid content  can be 
measured by conductivity  teats.   Plant   tests have  been carried out 
with the Oacimho-transmictar for  the  continuous measurement  of tha 

solida content   in  the  sludge  fed to  the   red mud filter. 

93. RIBDL,   I.:  Measuring  the  solids content  in  tha  first  two stages of wash- 
ing of red mud  in the   alumina plant.   Banyaazati  as lohaszati  Lapok, 
Kohaszat,   Vol.   108.   No.   10.   1975.   pp.   *72-*77.   /Hungarian/ 

The  methods  for measuring tha   solids content     in the  red mud sludge 
were   studied  as  a   function of   tha   concentration of caustic  Na20 

and of  temperature.   It  was  found  that   in  the   ranga  of high  sludge 
concentration  /ci   greater  than   350 g/1/  the   solid contant  can be 
measured  by  conductivity  teats.   Plant   tests  have  been carried out 
with the  Oscimho-transmittar for tha  continuous measurement  of the 

solida contant   in the  sludge  fad to  the   red mud filter. 

94. HUDASHBVSKT,   L.   S. ;   MALTS,   N.   S. :   Method  for  the   mineral  engineering 
evaluation of   bauxites.   Trudy '/AMI,   No.   91.   1975-   pp.   5-9-   /Russian/ 

A nomographic   teennique  was developed  for determining tha   theoretic- 

al  loss  of   AlpO,     and Na2C.     in  sha   Bayer  treatment  of  bauxites. 

This  me-.aod makcaa   it  possieda   zo  pradict   tue   atficiancy of  th* 
laacüing  procesa   in  removing  3i:¿  from   oauxites  of  varying aundra^ 

2Q 



composition,   ïxamples   ^   '-ha   J"   >f   ^*   nomographic   technique   ara 

given.   .Sal-ction   if   la acrun*     cycles   to   ipcHi:*   yiald  ^  «tniaii« 

Ma  u,     losa    can   3«   maaa   oy   jsing   ïD«   nomograph- 

QS -UPTKV     A.   .-,.   at   aim   Study oí   cha   sinetics  of   leaching   of  nighiy 
'• f^glnoûs   o,UIií.»   .7   sulfuric   .cid.   i^ija   Vys.lfl   Jcaooyn   £ra- 

denij,   Hiaija,   rUimóasKaja    Patinólo*!ja .   /o..    . ».   •<«-   *u.   i   ,o.   PP 

1555-i')5b.    /Busman/ 

-a   anaucn  of   H¿30u   leacmng  of  Ü.C6-G., ¡Dm   partidas  of  öauxlte 

/Al.C,      -O.o.      P,'0,      ^.d.      Fa0  2.¿.     -íiüt     d.=>,   Tlü^     2.2.   Mgü 

O.^wt   V   at  70°   to   1C0°  C   In  an  agitated    H¿30^     solution indicat- 

ad  tnat   the   «action   was  íinatic   rather   than  ¿iffuslon-li-ltad. 

Tua   rata  of  raaction was also affected  oy  tha   H^     concantratloa. 

Q6 SAKAMOTO,   K. ;   IAHAÜARA,   U.   «t  al U :   Ag-lomerstion  of  crystallina 
%*        ntrtidea  of   ílboaxta   dur in«  tùa   precipitation   in   sodium  alum na,a 

Solution.   Nippon  Li*it   Had   Company     Ltd     Ln:     Hf^* ]Xl£       ' 
Ha« York.    H76.   Voi.   ¿.   ...a tai lurgical   aoe.ety  A.I-*,   FP-    l**  "><• 

Undar  certain   „reeipitation  conditions     tne   increase   in  partida 

size  of  gibösite   in  seeded     cregnanr.  acuminata   liquors  la  largely 

dua  to   tha  aggiorna ration pnanomenon oí   tha   seeu  partidas and laaa 

dua  to   the  crystallina   growth.   An attan.pt  »as  made   to  obtain a 

mathematical  aodal   of   tha  agglomeration  procesa  Oasad on tha   initial 

rata  of  glbbsita   precipitation and   tha  nuocer  of   seed  particles 

present   in tha   liq-ioj.. 

97 SCHBF7RS,   B. !  Optimization of   tha  alKalme   di-estion  of   oauxitaa    of 
9 dif?aring mineralogica!   and cheaical  composition,    -.rawtal.,   /ol.   29- 

No.   2.   1976.   pp.  oi-oo.   /German/ 

Rising  prices n-ceasitate   an  optimisât.on  of   tha   alumina  production 

procesa.   Bauxites   from  different  deposits  ara   vary  different   in 
their chemical  and  aine «logical  compositions.   The   influences of 

the moat   important   parameters,   such aa  extraction  temperature,   lys 
concentration,   tima   at  dig.jst.on  temperatura,   fineness of  grinding 

and auditions  of   Al.   Fe  and  Si  mine -i is  to   improve   extraction ara 

discussed. 

48 Saturation  of  particlaa  from  proems  solutions.   VA* I   Research and Con- 
9 Hraïion,   No.   2360.87*   /6  Dec   1*75/.   'f*n*  patent/ 

During  tha   treatment   of alumina  oras with caust.ic   aiialis  a complex 

mlature  of  sodium  and  potassium  sulfatas  and  aluminosiiicatas  is 

formed,   together witn other  aliali  soluble  comoon.nts  in tha  ore. 
Tha  slurry so  produced can  aa  separated  into   coarse   and fine  com- 
ponents  oy  separating  tha   fractions  in  a  hydro   separator and taking 

the     heavy  fraction  via anar  to  vacuo*  filtar.   This  rotates and 

X> 



passes  through  a   wash  cyclo  befor«  discharge   Co  dump.   The  fraction 

still  contains   ¿^% of  tha   process   solution  and   tùia  Is washed  out 

by water   In 1:1   ratio  »ater/aolids. 

99.        SMILES,   D.   S. :   Sedimentation and  filtration  equilibriums.   Separation 
scianca.   Vol.   11.   No.   1.   l->?o.   pp.   1-lb. 

A thiory  for describing  transient  and  static  equilibrium  profilas 

la  presentad.   Tne   theory  is  rastrictad  to  mataríais whose  partlcle- 

slze  diatrlbution   is such that  sorting  la  absant.   Equilibrium 
profllaa wara  calculated  for  red-mud affluant.   Sxperimental  data 

obtained with  rad  mud  ara  consistant  with  tha   theory. 

100. SUZUKI,  H. wt alii:   Thermal  propartiaa of Hydrated alumina prapaxad 
by  tha  homogenous  precipitation method.   Hippon  Kagalru  Kalani,  No.   5- 
1975.   pp.   930-951-   /Japana9a/ 

Tha   thermal  properties of hydrated alumina  prapaxad by  tha homogeneous 

•ethod »ire compared with  thoso of ordinary hydratad alumina.   The 
lattar waa a gibbaite  aa determined by X-»ay powder diffracttometry 

and  DTA.   After  heat   treatment  of  900°  C  for a  long  period,   the 
surface  area of   AIjO,    from hydrated alumina precipitated by  the 
homogenous method  did not  decrease,  while   that  from gibbsite  decreas- 

ed remarkably. 

101. SUZUKI,  T.   at alii:   Application of aluminum  3ludge.   Pt.   1.   Manufacture 
of Aluminum Chloride.   Nagoya-3hi Kogyo Kanfcyuaho  Ksnkju Hokoku,   Vol. 
53-   1975.   pp.   25-26.     /Japaneae/ 

A sludge obtained aa a waate  from  treating  the   aurface of Al metal 

waa used.   It contained water 87.7-08.2% and Al2°3    <°-2-7'2* and 

allica and Fa  as   lmpuritie8.   A larga  portion of  the   silica waa 

ramo Ted by evaporating the  solution containing HCl  to dryness and 
filtering.  Tha   Pe  was separated with a  strongly  basic  anion exchange 

resin. 

1U2. TOKAHSV, /. Û. at alii: Raíame tua effec iveness of flotation floccula- 
tion clarifie.tion of solutions in alumina production. Cvetnye fatally, 
No.   10.   1976.   pp.   3o-jö.   /Russian/ 

The  effects of  molecular weight and  acetalation of polyvinyl  alcohol 
/PVA/,   a  flotation  flocculant,   on   its  efficiency  in alumínate   solutions 

are  described-    Incriasinr  the  molecular weight   to  80,000 raised  its 
effectiveness   in  clarifying  aluminita   solutions  by  3-10% and  acidic 

suspensions  by   S0-7C/*.   A  IS* acetalation  of  FVA  Í3  optimum  in  clarify- 
ing  Al/CH/,  and   red mua alumínate   aolu-.ions.   A_Lso,   it  was demonstrated 

experimentally   tnat  an   1. G 3-0. G73 '«  concentrât .on  of  rVA  13   optimum 

In  clarifying   áajar  process   juapenc.cns. 



i03'        3T!^m,int  C0 mak9  ^rd  calciUŒ  alumínate   readily  cruahaole   and  its 
• lufflins  component   laachabU.   Mo.   75.1i?5,dOO  /<*  June   197V.   /Jaoanese pa e e nt / 

Molten or  solidified  calcium alucínate   is  mixed wita  at   least  one 
of  NH4,   aliali,   a L nal In«   aartn metal   oalues  and  carSonatea,   neat- 
ed and  olown with  at   least  one  of  not  air,   0,   C02,   CI,   :,'.   ,tc.   and 
cooled. 

104.       TUHINSKY,   2.   a.   et  alii:   Algorithms  for controlling  the  wet  silling 
?P!r"10? 0f  öatutlt.  materials  unuer conditions  »here   information *n 
/Hu.alan/08 *ff8Ct:9  iS  la"in«-   T•d7 ''AMI,   No.   91.   1975.   pp.   133-159. 

An algorithm «as dava loped which could be  used in automating wet 
•Uling operations   in  alumina  production.   Based on calculations 
for  the  doae   limit  of  recirculated solution  in  the  wat  milling 
of  bauxite,   limits  were   determined and  are   praaanted  for  the   per- 
missible  error  in  controlling several  vanaolea  in  the   process 
/Al203/Na20     ratio,   A12C>5     and  3i02 concent   in  bauxite,   etc./ 

105-       *JJÜR»  J-   •t«iii-'  Control  of   the   rea mud concentration  in  the  alumina 
TS*     Í£"'«?S5SZat/¿  9S  Kona*zati   Upok,   Kohaszat,   Vol.   108.   Ho.   12. •I7/5.   pp.   rxo-pby.     /Hungarian/ 

Tua  electrical conductivity and viscosity of mud slurries have  been 
measured in the  red mud washing  line  in an alumina plant,   rests 
with synthetic  solutions hfve  shown  that  continuous conductivity 
measurement can be  used to monitor the  solids content. 

106*       ¡JUS?:/",."  aiii'   ^«s^at-ons  into  the  monitoring of   the  red mud 
EES«Í??  :°D  ta ïhl wa8nia*   liûea «i  alumina  plants.   Bányaszati  es 
Kohaszati Lapok,  Kohaszat,   /ol.   106.   Ho.   12.   1975-   pp.   17? /Hungarian/ 

The  electrical conductivity and    viscosity of mud slurries have 
been measured in  the  conditions of  the   red mud washing  line   in 
the  alumina  plant.   Teats  with syntnetic   solutions have   shown  that 
continuous conductivity measurement witn the   ûscimhometar can  oe 
used to monitor the   solids content. 

107.       ¡JJJJ;J;*  ??m°   P^9i*a^h8°ical Properties of sodium alumínate  solutions. 
Mnyászatl es Kohaszati  Lapolc,   Kohaszat.   /ol.   109.   No.   3.   1976.   pp. 
127-13?.   /Hungarian/ vv 

The density of sodium hydroxyda and sodium alumínate   solutions used 
in the production of alumina and  the  regression equations express- 
ing density changes are discussed,  as well  as the molar volume and 
specific electrical  conductivity of the   solutions,   and  the   specific 
electrical conductivity of  slurries formed from  sodium aluminate 
solution and dry red mud. 



109- 

A historical   review  la made  of developmanta  in  tha   Soviet Union 
and abroad  in alumina  production  by  tha   Bayer method.   Approximately 

95% of  tha  world production of  alumina   ia currently  made  by the 
Bayer proceaa.   Tha   processing of  lower-grade    bauxites ia diacusaed. 

Varianta  in the   technology around tha   world ara  da acribad. 

-Mu-jn     i   •   OHRAN    iá. i   Formation of calcium oxide  and magnaaium oxide 
o^ii'Ä^xUtSTof calcitic-dolomitic  bauxites by the  Bayer 
MÏhoaTMUaaaJci Tudomanyo*.  Vol.   50.  No.   1-2.  1975-   pp.   235-251. 
/Hungarian/ 

Ha 0-AlpO,-CaO-fcl«0-Ti02-S102 aolld-aolld phaae  equllibriuaa war« 

daterminad in aynthatic aixturea, bauaitea of the   Halimba deposit 

and rad nuda formed in the  Bayer proceaaing of  tha   bauxitea. 

1 laboratory study was conducted on  the  filtration  of aluminata 
liqouxs  through a granular bed of bauxite, muda,   lime,  coica,  alunite 

ate.  to determine  tha    feasibility of replacing shaat filters mada 

of fibara with granular bada.  An aluminate solution /Ba20 = 128 
kg/cu m/ with 0.1 kg/cu a fina  rad mud suspended in it waa paaaad 

through    granular bad filters at 20° C to study tha  efficiency. 
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2.       TBCHHOLÛGTi   NON-BATBR  PB0CB3SBS  FOR  BAITXITB-FOTD 

ni HÉS  DB HBRC,  G. t   New proceases   in alumina production.   Revue   de   l'Alu- 
minium, Ho.  443.   Sept.   1975.   pp.   597-401.   /French/ 

Thar«  «lata an affluence  of Uff«rant  proceases concalvad by 

research workers, however.   It seems moat obvious to ratura 
gradually to  the two classical diractioaa In chemistry»  the dry 

or tha humid procaaa and tna  alkaline or tha acid ona. 

us Gallium and aluminum from bauxite oraa.     WESTWOOD,   ».   at  alii.   Payne, 
1 SUaZ^tSaT^ Co.   Ltd.   Ro.  2,530,719 /10 July 1974/.   /German 

patant/ 

Bauxite ia dissolved in NaOH solution under 5 ata praasura at 

240° C   Pura  Al-O,    la aaparatad by cooling and    reduction of 
praasura.   Tna mother liquor ia than haatad ondar 20-50 at» pressura 

of O-anrichad air at 150°  to 350° C,  than da ia precipitated by 

cementation on Al chipa or wire.  The Ga-free  alumínate  solutions 

•ay be recycled. 

im        punrrmtTU    £    at alii:  The  Alcoa and Toth processes of aluminum 
U3*       SSSìSii ôuïîiî-  ¿id comparison.  6.   Int.rnationale Leichtmetall- 

S«un«,Lsïoen/Wian 1975,  1975-   pp.  206-208.   /German/ 

The  production of Al from AlClj by tha  Alcoa and Toth proceases 
ia discussad.   Tha  processes are  compared,  and  the  reaction stages 

examined from an economic  point    of view. 

OTZmre, J.« Self-disintegration method for tha complex ••*«£«uf 
of aluminum oxide and portland cement. "Light Jatala 1976 . Vol. 2. 
1976.  Metallurgical Society AIMS,  Sew fork,   pp.   29-39- 

The method daacribed consists in burning in a   rotary cement  kiln 

alUBlnofarrou. raw material mixed with limeatone.  Tna  aintared mass 
separated from 12 Ca0.7 *1205 contains calcium orthoailicate which 

disintegrates into fina  powder of aom« microns  grain size.   Alumina 

contained in this powder is extracted by seans of aqueous soda 

solutions dissolving calcium aluminatea In the   ainterad and dis- 
integrated mass.   The  postextraction slime of calcium orthosilicate 

is mixed with limestone   to  produce  portland cement.   After de- 
dication of the  aolution,  the  sodium mataaluminate  decomposed 

into aluminum hydroxide  and sodium bicarbonate.   After tha  aluminun 

hydroxide   is filtrated and desilicated it  is calcined to obtain 

technical grade alumina. 

>4 
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115. 

116. 

T    u     •   •   VASASTJISSBB.  V. »   3«eondÄ     ¿Lmational .HOTS,   J-   H.   B-.  ^       aliurgJJ   Pyw«6t.lUrg7¿ 
admcía   LB  f^actloa  vol.   ¿1.   3«pt.   i*7b.   PP- 
Metallurgical  R«vt«ws, ar,   r,»l««id 

,      .   ilÄta   r, lavant   to  pyrom^allur.a ar 
physico-chemical  'lata acrlb,d.   Th.   significane«  of 

- ..P.-«;- ;•;,::::: r.~.........—>— "<— 
pollution and of   ^   C09C 

to  the  Cu  and  11   industrias. 

/5.3.   P.»«/ .onoh/dr«. b.»U« • P°" 
» proc... for    produce alp- £- „ u, â.   «, . 
„la., of 0.65 w 0.85 cc/5. . >"" , ton>1ng .. «qu.ou. 

Mrf.o. «.. of 300 to ,00 », -^Coa,. .. "". «" - °< 
„«.I« of U-U- -""'I .'^^ . co.po.3d which 'HI 
tb. »lotion to .bout 2.7-5.5. t ,uftlol.nt 
rl.w _«U on «.r-1 d.co.po. It « 1» a(t8r d.COBpo.iUo. 
,. r.1» t». -u»» » . pa of • uj d>co>poi. MOBl. 

of Ch. co-pound, »«I« .*•"'-    pr.clpn.tl« »»io  1-"- 
Riding co-pound «d ^^.^J fr«. th. *•P °°Mlst- 

^ ot „dio. hjdroxld..  pot...lo J^ locr...lni th. P» 

to .»out 9.0-10.5 «»1 for.1« .IP" 
oov.rlng IP». '1-1" •oboWdr.t.. 

.       n.mln. production »T «"• p,dîS"l9?l"'ô- 
'•  SLü.i.,ati?nft!i.iio «SSM»» «• -»l-a- sr¿ »s-m. /si»--/ aeD proc... tor tu 

0„r th. p. riod of 1926 to "*»•'".  „,,„„, 1th U —«1 

production of .1U.10. '""'l^Z.Tl,   o.. pr.U.l»~T .«"•• 

U-..1- of -- v7-°°h
o rd ;,.: pro'... .»h - «—>• >~- . 

of . .od.m «r.1« of "J»  **"        ¿^ upon p„ctl=.l «**.-. 
motion of 200.000 toa. «r. -*•• , ^.^ of „uxlt. 

in running . **."•» """" .!*      ,,.r «rlou. «otlon. m th. 
fro. Tu^.l.vU. ».«n.1    »l«-« '        ^ d.acrlptlon of th. 
proc... •» outline -1th . .ho« £•£ „.  L„out of . 

Uc.» - » P-—«- ; ^;ib::.   „. oost ..tl..t.  of ninni« 
,„d.rn P.d.r»n proo.ss ^^  ^ ^^ „f 

. ».Iti« t.et  in Hor..J  f lnc^.a t,„ „uld ,1»  includ. 

tb. o.l=lu.-lo»ln««  si»« f°•   ; 'm.1 = lD-   motion. 
M.« «d ..t.rlal. «I««« -°r 



ufi PSACY     J.    i.í   DATCNPOR?,   ».    J. i   Coepariaon  amoog   som«   new a>«'t:^da   ^ 
aüaTniu.  production  .   Journal  of    Mátala,   July  1>7«.   pp.   ¿Vä. 

Pour method* of aluminium production ar. coaraeoted, »hlch seem 
susceptible to replace the Bayer-Hal.-Herouit proceas, adding 
auch investment, giving little economy in snergy "d iemanding 
costly equipment   to  restrict  pollution. 

119.       Production of  alumina   from  ores.   Fra a port  Minerals ,:°; ^;  )• lbl '0*° 
/12 Aug.   1)74/.   Official   iaze.te,   1   -un«   1-í/b.   /J.o.   patent/ 

A  proceaa  comprises!   reacting an  Al-containing  ore  with hydro- 
fluorto  acid,   fluoailiclc  acid  or a mature  of  hydrofluoric  and 
fluoaillcic  acid,   at  a  0-10» stoichiometric  excess of  acid and  at 
a temperature of about  122° to  212°  F,   to for. a slurry containing 
alualnum  fluoride   In  ita  liquid phase;   separating the   liquid phase 
containing  the aluminum    fluoride  from  the  3olid phase  of the   slurry. 
subjecting  the  separated  liquid     phase  to  er stailization  to   produce 
crystals of hydrated aluminum  fluoride;   separating the  crystals  fro« 
the  crystallization mother  liquor;  drying and dehydratingane 
separate  crystals,   at.  a  temperature  of  about  ¿00°  to   1400     F  to 
produce  alualnua  fluoride;  pyrohydrolyzlng  the  aluminum fluoride, 
at  a  temperature of about  1300°   to 2^00°  F to produce  alumina and 
hydrofluoric acid;  absorbing the  hydrofluoric  acid produced  m a 
first portion of  the   separated crystallization «other  liquor,   and 
recycling  the F-sarlched mother  liquor,  wasning the   separated 
crystals  produced and  the  separated solid phase  of  the  slurry with 
water,  and recycling the water  of  the  process;  and »ashing the  se- 
parated     solid phase  of  the   slurry with a  second  portion of   the 
separated crystallization mother  liquor,  and recycling the mother 

liquor to   the  first  step of the   process- 

120.       Pure  alualnua oxide.   Eyaan U.   I^wenstein and Arthur JJ.   Lowenstein, 
So.   2440, }29  /31  Aug.   H7V.   /German patent/ 

An  Al-containing mineral   Is  treated with concentrated  ü2304   in 
a   two-stage  orocess:   first,   a  mixture  of  the  mineral  and  the   acid 
la heated to 190° to 250°C to  convert  the  Al  to A^/SO^ and to 
drive of* the H20»  then C 1. added to  the aiature which ia heated 
to  700°  to 800° C to remore the  H2S0U a. S02 «id S0y   The  S02 «id 
30    are being absorbed and worked up to H23C4 which 1. recycled. 
The  reaction product  la ground to a fine powder,  dissolved in an 
aqueous RaOH solution and filtered to reaove   lapurlti.a.  upon •••d- 
ing of the filtrate  the  Al/OH/j  Is precipitated,  filtered,  washed 
and dried at  105°C   Calcination at  1200°G results  in a pure  klfy 
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121.       SH3LT0N,   H.   i.   J. ;  Second  procreas  report  on  recent   advancaa  in  ex- 
traction metallurgy:   chloride   procaas  metallurgy.   Interna '..-mal 
Metallurgical  Reviews,   7ol.   ¿1.   Sept.   1976.   pp.   141-147. 

Developments   in cholride   procesa  metallurgy are     reviewea with 
reference   to   the  TORCO  proceas   for  tua  extraction of   :.J,   the 
recovery of  3n from  low-grade  concentrates,   the   upgrading of 
llaaaice,   the  treataan,  of  Pb-Zn  concentrates  and  alaga,  and  the 
benaficiatlon of chro/aita.   Processes employing  chlorlnation  for 
ths   recovery of U,  Nx and  Zr are  considered,  and methods for 
extracting metals from chlorides are  described with particular 
reference  to  the  Toth process for Al. 



,. WW U>,T:    "HS   Í-OS .U. .   wF   M N-^rxiTIC   HA*   >.'A "K''1AL3 

1¿2.        ABD KLKABIM.   0.    I.      et   al U :   P.oov,ry   o,    .l-iam,   tro.   „e-.n. 1 ina 
by  dissolvi«,   m  ac . i.   nprec^oi.   tir   -.arimi*,    -ns,   A,IS-, 

Synthetic   n.pMUn,   and   albita   «are   pr-luc„l   from   Na^'O,.   Jl^ 
and   11 .f.   and   subjected  to  microscopic   and   X-ray  analyse ^ods. 

Th.lr   relation  within   the   ternary   systems   *a,  discussed.   A1¿0, 
waa   amoved   from   tue   Depiline   by   iow-oonoentrat, ion   acids  bur.   In- 

organic   acida    lid   not   ,tu«   albica.    Vith   M*h   :oaouUrat ion*   in- 

organic   acids  alumina   recovery   tro.   n^tmin,  «a   iecraa.ad. 

123. 

124. 

1¿5- 

Alumina  and  .U.ll   from  neblina   P^ction^nl^ll^^ulf^chromiu. 

The   title   products  ara   prepared   from  napa. Una   /low   re/   and   red 
slime   /high  Fe/,   «hich   involves  h,,tin,  «ith   li»,   or  limestone   in 
the   presence   of     3 and  Cr  compounds.   The   farnte-aluminate   component, 

of   the   resultant  calce   are   stabilised,   and  product   yields  improved, 
if  n./P«   0     •SO     •  CrO./   in 0.4-1.1   ratio  while   calce   hyçroe- by  using  K^Ot/re^u^   •  auf   •   '"^' 

copicity   is  reduced  by  ieaDinç iSO^Al^Uj  •-   ü.u>G.¿. 

Alumina  preparation  by carotin,  alumínate p-l--n3  from chelines 

U/OH/        13  »ade   from   alumínate   solutions,   a,  napnelin.   treatment 
by  «rooantion  with  Na  CO,   solution,    ~ha   procesa   is  accelerated 
and   solutions   of medium  Si-content   can  be   employed,   ny  catenating 

at   a  constant   neutral nation   rata   of  o-U   «/I  Sa.CO,/^.   while^e 
process   temperatura   is   simultaneously   lowered  from  do     to   ,0     „. 

Both  N.¿C0,  and CO,   are   used   m   th-   carbonation   process. 

i      io„m  nv,i«     Je^zv Gdynia.   Chemin,   Vol.   ¿9-   No.   7-   197b. Aluminum  and aluminum  oxide.   Ja.zy   jajuxa 
pp. 251-255. /Wlisn/ 

A plant for the preparation of Al.u, from clay in discussed. The 

clay is calcined with Houston* and tha Ai >• is extracted 

the calcinations pro tuet. Tha residue is used in conjunction with 

other raw materials for manufacturing cement. 3y trus method «O - 

. so tons of CaCO, ara saved in tha cement plant/ton of ^^manu- 

facturad and the conductivity of the cement ..Un is increased 20-50*. 
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1¿6.        ARA'/AMUTHAN,   '/.   it   alii:   Laüon.t.ory   scale   studlea  oa   the   extrac-.ion 
oí  aluminum  oxide   aiuole   -r   .he   production   of  nigh-grade     fused 
alumina   from  Neyveii   fly  asti  ind   áivaganga   -lay.     Inii     íT0C-,^"tDL° 1 a 
Blectrochem.,   1¿   th'\   ¡laraUudi,   India.   1^.    ;9nt.    blectrochem.    Rea. 
Inst,   pp.   l'+i-l'+b. 

High-grade   Ai¿0^ was   «triced   from  Neyvell   Hy   ^  ^d  mat-treat- 

ed   Sivaganga   clay by   leaching  at   oO'J  1  »iïù mineral  acida   Ilice 

HMO,,   precipitation  of  Hydroxide 3  -f   Ai   and  Fe   with  liquor  NH} 

and  subsequent   treatment  »ita  20*   NaOH r.o   obtain   sodium  alumínate 

followed  by  separation of   tue   nydroxidea  or by  using  /m^/¿30^ 
lu  a  cyclic   process.   ¿U2Q5 and   Fe   oxide   are  finally  prepared  by 

heating  the  hydroxides at'bOO0  C   for   1  br.   The   XI¿0 tj    has 9&-99* 
and   above  grade  of  purity and  la  ¡suitable   for the   production  of 

high-grade  fuaed kl2°i by 9iactroCûarmal   Procedures. 

127.       ARLJÜX,   B.   I.   et  alii!   Effect   of  cha   concentration of   the   alumínate 
liquor  on  the   leaching  proceas  of   nepnelita   sinters,   cvetnye  *etaw, 
No.   2.   1976.   p.   11.   /Russian/ 

Alumina  recovery  increased  5-4/0 during digestion  of  Achinsk  alumina 

combine   caica  with  a  decrease  of   the  caustic modulus,   alpha^  from 
l.o  to  l.J-1.4,   for  solutions  containing   IS» g/1   sodium carbonate, 

while  a  further alpna^ dacreaae   had only  a  slignt  effect.   Recovery 
al30   increased by  1-5* aa  the   alleali  carbonate   content   increased 

from  ; to  15-25 g/1- 

IP«        ABLJUK     B    I.   et  alii:   ffffect of the  concentration of the  alumínate 
128'       îSSion on  in.   pîocla.  of digesting  nepheline  cakea.   Cvetnye  if tally. 

No.   2.   1976.   pp.   45-47.    /Russian/ 

Alumina  recovery  increased  5-4% during digestion  of  Achinsk  alumina 

combine  cata  with a  decrease   of   the     caustic modulus,   alpha^  from 

1.Ó  to  1.5-1.4    for solutions containing  15 g/1   sodium carbonata, 
while  a  further alpha^ decrease   had  inly  a slight  effect.   Recovery 
al?o   increased by  1-5% as  the   alitali  caxbooata   content  increased 

from  5  to   15-25 g/1- 

129.       ARLJUK,   B.   I.   et  alii:   Studi  of  the   rheological  properties of  alumina 
mixtures.   Trudy VAiil,   No.   68.   1^7».   pp.   ^?-   /Russian/ 

The viscosity and flow resistance of bauxite pulps were determined 

as a function of moisture contant. It is advantageous, in sinter- 

ing these pulps, to maintain the loweat possible moisture content 
in a rotating kiln to minimize fuel costs. A correlation was made 

between rheological properties and the technolo^ of treating the 

raw materials  in  rotating «cilns. 

uf 1UJUK,    /.   I-   it   alii:    Vasning  Delii=e   3ud   on carousel   filters. 
Cvetnye   ä£etally.   No.   1C.   1?75-   ?•   "?•     /'+JS3ian/ 



Thlckener-fiUers   hav,   üeea   used   m   t,h,   alumina   industry   for   cach- 

ing   nephellta    ïinr.ers   In   order   to   s,pimt,   the   n,llit,4   /nophe 11W 

mud   from   the   alumínate   ll-.uor.   At    the  Achinsk   Alumina   Complex, 

carousel   fi Harn   witn   a   filtrat:on   mirtace   of   •>«>   sq   m   ware   used 

to filter   and  wash   thM   mud. 

m RAK-R    v      Y   •   MONKM.   N.   M.   A.:   Hxtraction  of   alumina   from   Kgyptian 
151>        ^nellne^e^ V,.   H-   entering   and   Uachin,.   illikat   Journal, 

Vol.   15-    No.   ¿.    l*'/b.   pp.   o't-bt-j. 

The   lime-soda  sinter   procesa   la   described  for   the   production  of 
high-grade   JLUO,     from  Egyptian   nepheline-syenite   igneous  rock. 

Sintering   is conducted  at   1100°   C   for  1.5  hr  with  Caü/3i0¿  ratio 

¿.0   and Ha¿0/JU¿0,     ratio   l.¿.   Leaching   is  done  with  dilute  Na^ 

solution  at   70°   C  for  ¿0 mm with  mechanical   atirring. 

132.        BMJDABT,   G.   D. :   Alumina  without   bauxite.   Revue   de   l'Aluminium,   No. 
437.   Feb.   IT/5-   pp.    l/7-t>o.   /French/ 

The   economic   and   technical   justification  for   the   development   of 
extraction  processes   for  Al  ores   other   than  bauxite   is  considered. 

Increasing  demand may  result  in  exhaustion of  bauxite   reserves   in 
40-50 years.   Non-bauxite   processes which have   been  operated ara 

enumerated.   The   gradual  development  of   new  sources   and  proceases 

,ay   be  accelerated by  unjustified   increases   in bauxite   prices. m 

133.        BAUDAfiT,   G.   A.:   Aluminium   in   France.    Revue   de   l'Aluminium,   No.   4J7- 
Feb.   1975.   PP-   67-t>9.   /French/ 

Aluminium   Pechiney and   Airan will   participate   in   equal   narts   in 
the   construction and   exploitation of  a  pilot   plant  near Marseille 

for   producing   ¿0  tons  daily  of   nigh  quality   aluminum   based on   the 

II*...procesa  developed   by   Aluminium  Pechiney  one     .years ago. 

I34.        BAUDA-RT,  G.   A.:   Alumina  without  bauxite.   Revue   de   l'Aluminium,   No. 
457.   Fab.   1975.   pp.   t>l-t>4.       /French/ 

The   classic  bauxite   deposits are   by no  mean3   inexhaustible   and 

the   effective   ri383   in  the   price   of  bauxite   are   of   such magnitude 

that a   reviewal   of   the     overall     problem  becomes  necessary  in   it- 
self.   Already  now  recent   tec:ino logical   developments  of   processes 

such as   tne  H*   process   ind   the   comparative   economic   studies   to 

which they have  bean   submitted   evidence   that   in   respect  of  a 

certain  number  of  new  projects,    the   decision   ^íps   in   favour  of 

the   new   routes   using  other  ores   instead  of   nauxite. 



13í?. BAUDART, 
Fab 

A.;   Aluminium   i.n  Bulgaria.   Revue   de   1 * Aluminium,   No.   ^57- 
1^7^.   pp.   b7-o9-      /French/ 

According   to   the   Bulgarian minianer  of   mining,   one  of   She   priant? 

tasks  ought   to   De   the   production  of   oil   from  oiturainous   deposits, 

estimated   to  aoout   4  milliard  tons.   Tha   residues of   these   deposita 

contain  after  oil   extraction aoout   ¿0%  alumina  and  are      intended 

to   be   utilized  aa     prime  material   for   the   aluminium   industry- 

Another  raw material   to  be  used   is   oulgante   lb million  tona/, 

containing besides  aluminium also   potaaaium  /¿alium/,   vanadium, 

gallium  and  iron.   In  addition,   the  aluminium  industry can  alao 

utilize   the  aah of   lignites produced   in heating power  station«. 

136. 

137. 

138. 

BAÜDART     G.   A.!   Aluminium   in  the  Federal   Republic  of Germany.   Revue 
da   l'Aluminium,   No.   «>>7.   Feb.   197Í?.   pp.   o7-b9-     /French/ 

The   VAW /Vereinigung  der Aluminiumwirtschaft/  is  studying  -   similar 

to  other  aluminium  producers -  possibilities  tor replacing   bauxite 

by clays;   tha   Federal   Republic  of  Germany  disposes of  exploitaole 

clay-depoaits  suited  for aluminium  production.  However,   accord- 

lug  to  Dr.   Bielfeldt,   one    of  the   le adln.;  personal it le a  of   VAfl, 
aluminium  production  from other basic  materials than bauxite,   will 

only gain moment   in   the   198O-8. 

HBRSHTEIN,   Ya.   A.;   SHI.'.ORU'JÏÏBHK0,  N.   3.:   Problems of manufacturing 
alumina  from  non  bauxitic  ores  in  the  world aluminum  industry.   Trudy 
7AMI,   No.   81.   1371.   pp.   148-170.  /Russian/ 

The   processing  of   low  grade ores   to   produce  Al  is  reviewed.   Sta- 
tistics  on tforld-wide   production  of   Al  are   presented  and discussed. 

Several  new  processes  for producing  alumina from  low-grade   ores 

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

method  for  the   simultaneous production  of  cement  and   alumina. 

BLI33     U.   .<'. :   lion-bauxite   sources of  alumina:   a  survey  of  Canadian 
potential.   Canadian  Mining and detail.-rgical   Bullet.a,   /oL.   o^.   -<c. 
774.   Oct.   197o.   pp.   7^-a'?. 

Of  the   three   igneous  rocks that   have   been  used aa a  source   of 

alumina,   only  anorthosite  is considered  as  a  potential   source 
in Canada.   The   Al  content would be   extracted by a  linter  process, 

which currently  requires a raw material  witn a minimum  of     ¿.&.1 

A10Ü7.   Thus,   aoout   ^   tons of anortnosite   and  10 to  l¿   tons   of 

limestone   are   needed   to   produce   ona   ton  of  alumina. 

I1-.        3YXCV,   A.   Z. 
/Ai.il,   'Jo.   di. 

Disruption   of   stoicmometry   in  natural  alunites.    Trudy 
ij,;i.   r-D.    i->-¿;.   /Russian/ 



140. 

Variati, na   between  expected  and   actual   atoiehio;uatrie   che&lcai 

componanta     /H,0,   Wa   o,   Ai ,C      ,   „ú       oiü   ,    Pa   ,\   and   ri  0/     in 
<- <-   •> J t- <- <_ 

naturai   alunites   ars   ducusaad.   Calculations   of   vuriuus   chemical 

species   of   aitferant   alunita   or-«   sables   *ere   Dale ;   these   contain- 

ed  <4¿o-^5.1X  alunita.    It   wan   !\mnd   that   the   alunita   in   tna   ore 

auaplaa   contained   '/.$<.'..„  h^O     /matead   of   i i .. >, .„   by   stoicnium« try/ , 

0.27-0  Na^.u  /instead   of   O.HW   and        /.,-)%   R^û   /instead   of   li.u*/. 

TL is  alkaline   deficitncy  can  make   alumina   extraction  una „uomical. 

CAVLN,   D.   C.i   Studçy  of   iron  and  aluminum   recovery   from   power  plant   flv 
aah.   Apr.   1974.   Aiaaa  Lab.   121   p. J 

A  study  of   Fa   and  Al   recovary  from   power  plant   fly  aah was   per- 

formed   to  characterize   a   particular   fly  ash  as   a   potential   aource 

of  Fe   ana  Al.   ¡..agnatic   separation  of   the   Fa-rich   particlea   provid- 

ed a   fly  sgh   fraction  amenable   to   further   Ka   extraction   processes. 

Sulfuric   acid   leaching of   the  whole   sample   of   fly   aan  aa  weil   aa 

the   fines  /-200 mesh/   showed a  decrease   in  Ai   axtractibilìty   at 
increasing acid  strengths. 

141. CHOU, K. 3. et alii: Lime-sinter procesa for production of alumina 
from fly ash. In: "Fourth international Aar Utilization Symposium" 
1975-   Ames  Laboratory,   1-) p. 

A  substantial   background  of   literature   on methods  of  extracting 

alumina   from  aluminoua-siliceous  raw materials   shows  that  alumina 

may  be   released  by addition of calcium  oxide   /lime/  in a high- 

temperature   treatment   to  produce  a  sinter or  slag  from which  alumina 

is  extracted  using a   sodium  carbonate   solution,   the  silica  being 

converted   t~   dicalcium  silicate.   The   calcium   oxide  has a  stronger 

affinity  for  silica  than do<js  alumina, thus   leading  to  release   of 
the   alumina   for  extraction. 

142. CHULL HYUNG  CHO,   et   alii:   manufacture   of   alumina   from   the   residue 
yielded during   the   treatment  of   alunite   with  ammonia.   Hwahak  KontthaK 
Vol.   1.5.   No.   5.   U7b-   pp.   11. ' 

Potash-ammonia   fertilizer /K^SO^./WH^SO^/   is   prepared  from   the 

uncaicined  alunite   traated  with  liH^OH.   The   residue   containing  a 

large   amount   of  alumina  and   treated   by  an   altcali   solution may   be 

regarded  as  a   source   of  high-purity  alumina.    The   residue  contains 

alumina   4^0,   silicata   2^-30,   and moisture   and   Fe   lo-l^ 7/0. 

143.       COHEN,   J.;   MERCTER,   H.:   Acid  treatment   of  non-bauxitic   oraa   for   the 
production  of   aluminum  --   ine   H  plus   process.   A^oiaiaj   dea i.ines,   Vol. 
182.   no.   ;>.   1^7'J.   pp.   tM-^u.     /French/ 

The  H     process   consists  of  successive   treatments   of  the   oras  with 

concentrate   H^SC^  ana  HCl,   separation  of   impurities,   crystaxlization 
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I*1?' 

,   .„,-,.-.•.   r-    it"    -he   sulfate   and  chiorlde 
of   sulphate   ano   emonie   -inJ    •"',u'"1"    )L     M* ,       , 

,..,   4i     -•        "h«   3t«L3   vQ   tha   process   as   applied •;o  yield  hi»rn-purity   AJ. ,^„-     ne  »Lepa 
to   carboniferous   schist   and   clay  ara   explained  by  schematic 

diagrams. 

production  of   aluminium  --   tna   ri   ^lua   process. 
b.   ij7ü.   pp-   *9-;ó.   /French/ 

Aft«  discussing   the   ixstnoution  and   U.its  of  .orld  oauii« 
larvas,   ochar  possible   ores  of  a   ara   considerad.   T»e  H*  process 

developed  by  Aluminium   Pechiney  is  described .hich,  after  suecas  ve 

treatmant  «ith  sulfuric  and hydrochloric  acids on schists and clay 

glves  an alunna  of   a   ninnar  purity   than   'hat  of   the   Bayer  procesa. 

An experimental   unit     capable  of  treaty   from  70  to   1.0  tona  o 
ore/day     ,s   to   start   operating  in ^y-Juna   1*76.   to  produce   1,  to 

20  tona  calcined  alumina/day. 

coH». J-; «Ren*, a.. «--^^^S;.^ ^ría^is1^^- 
rlar^,a^Ï0r,:

a^,7¿?^-^-r^aT^celaty  m..   PP-   >-"• 
i process described permits tha  recovery of alumina fro, non-bauxite 

ores.   The   H*  process  allows  tha  recovery  of  alunna  contain d  in 

the   .iuco.lu.lno«.  ores  such as clays,   anales and coal  sha y 
selective  dissolution  of  albina  in a  concentrated ri,o04  solution 

whlcn avoids   tha   preliminary roastin, of   tha  ore  and -aversion 
of  aluminum   sulphate   into  chloride   and  efficient  purification of 

alumina   in   the   form  of  aluminum chloride   nexanydrata. 

„,,  of   ,1 unita     Aluminium,  ma^nasiun.   Slact.   Ind.   Re. CZt9vJr^:i^Al ££¿3-   /Sovi;,   patent/ 
A uathod  for  complex   processing  of  alunite   into   Ll.y   H,304.   ¿2^. 

consisting  of   heati^   ana   reduction  of   alunita   oy  alamen al   o 
leachimr  oí   reduced   alunita   with a  .other   liquor,   removal   of   ,1, 

;    a Le   concehtration  of  „a   alumínate   solution and conversion 

of     ulfate   salts with   a  solutioh  of   ,0H   is different   because   oi 

tha   simplicity  of   the     preces..   Uoiten   3   is used at   1*0     to   180    . 

and  the   reduced  alum«   Is   laachad   in   tna   hot   state. 

.   tn«niiitY  of  recovering   ".na   aluminum 
147.        C0W3TAHTi:iB¿c:;.   i.-*-   et   ^t^ °  ^^ae   lUeor.niu-üe;"   oucuresti. 

,n    coal  «mea.   dui.   ^.   toi    » ^ 

146. 

Jha   L^i'.n   usa a  as 
^.iig   ioouc   -«'r/o  ash   xea/ea   •+ 

contarmi?   òi^ ,  4^- "-T^-    • 

adi   .a  xumaniin   tn-raoalactnc   plants   :on:aia- 
.   iW

J   -.on/ /«'¿r   ,1'   lauréame   rs3-u.uts. 

Ai  .     _;.-31.^.   ?«   -     .-•-i.-'*.   ^ 



ÌU-O. 

1*9. 

150. 
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„„-,.„  and    Uu      o.,,- H.,    ru«   —m   U   -   recovery      «7*.^ 
r.rt   ash  at   ¿>J      •,   îor   ^ „as obtained  axp» riann->Uy  öy   neatu». 

mm.   with  a  -.ou   g   Nav,ri/1   solution   a t.   a <a : Ai ,0i   ratio   =   Mj. 

EEMbNThU,   Ò.   J-   et,    il li.:   »'••"•" 
and  calcium   oxida   on   '.an   airitariu, 
Himija   1  Teunolugija,   "ilev-   l4°'   *'    '    ' J>    PP 

. ue   proforuoüä  of   sodium   oxida 
f' .. i T-ti-ai i icon  aluminum  orsa. 

._ >.   /Russian/ 

lncr.a8,0  »n«   ,n-   31«,,-   Is .or.   porooa   .='   '»  »'"  °f   »   ^     "" 
,,,,.   nïl,iaa   ta  adiustad  to  u.-)^-o.-i«J 

alalina   earth  oxinn   to  acidic   oxidea ad 

by  the   addition   of     CO  for  partial   Dindin*  ot   41 .0?  as  a   calo 

asinata.   Also,   t*.    »u.Uty of   process  of   the  Portland c..«t   is 

improved. 

Digging  for alumina   procrea   .   Chemical   JMek, 

Mar 

/oi. U4.  ;io. 

Uu.llu. prober, .r.  ...la.«« «...  proems u«  can .*P 

r,s.rv.s of  U-Man« ».»rials  .«r than »*""••   Th.   proc.aa.. 

1 .«„«..«   U,,, fro. ..„..s an. «!„.. ..uno .c.d  w» - 

Z^nJ^-r »P,.o.o>. and «.«lo« .1« .1« U^ and  ».- 

„,,u.ntly »lt.  HCl   /H-plu. „roc.../.   Tu.   ,1-plua approach  ..11 

procsas claj-a «ito as 11U1. «a  lo-'"" ";"}• 

Äfi,^^r0riunxra!'-ur,rssr"»^i8.^n^!n. 
1976.   pp.   ¿29-^íO.   /RuaaiW 

T«  procedures   for  «^   -da  separation ara compare*,   one 

.Uh and  the   other without   interstate   separation of   i^O„ 

solution,.   For  K ,30^. .CO, «"*«   •"°  A7 °'°*  ^   ^ solutions. ¿     H > _ iattar  «ras mora 
procedure  was  more   elfactive  and   tor  -. flffac.iV9 

aftactive.   For   L   =   0.^  both  procedures  *are  anally  efiecU,e. 

GOODbOI.  K.   P.:   Investition of   -^l;*-^^- ^^hT^lf 197b. 

8lllt.r    reaction  chemistry  for  extraction ot   Al^  fro.   high ash 

coal .aste   fron,   a   coal  .ana: iciat ion   plant   is discussed     When  a 1. 

rasant,   conventional   lime   sinter  chemistry does not  apply.   In.« «d 

üca0.511,iVáü,   forms rapidly  and  leaches  readily   The   aajor  factor 

causing loss  of   Al,û,   extraction  is  formation of 4CaU-Al^'Fe^ 

«hicn has  a   relatively  alow  Machine  rate. 

SUNITSlA-a.   W.   0.:   Approximate   «^«^£'i. ?¿. '£ itle^^at. , 
laaching of.fln.17   f^^^Lw 

1S2.        GU1WITS iUJA,   W. 

Vol.   9L>   i4o 



The   kin«tica of  sodium  aluminata   laaciiiag   from    aapneline   aiatars 
with  partici«  alzas   1.0,   0. ?,  0.25 and  Q.Q« mm »as  investigated 
at  40-90° C.   Tha  Sxperimentai  results   a<çr«8   with sha   predictions 
of  a  theoretical model  which assumes   tûat   internal  diffusion  is 
the   rate-determining   step   La she   laacUJ.nK   procesa. 

153. HABLO,   L.   J.   at  alii«  Kinetics  of,  ta«mal   décomposition of  syntUatic 
5?        alunite«.   UlcrainekiJ HimlcWij  Zumai,   Vol.   *2.   No.   5-   1976.   pp.   *9*- 

499.   /Suaelau/ 

A tharmogravimetric   study was dona  on  the   kinetics of thermal de- 
composition of ^f LL^0^/^/00/uJ,  »^r.   H is Ha*, f or ŒJ. 
These   synthetic alunitas were rnada  in  autoclaves from Al2/S04/j 
aolutiona in which Hh    B^O^Al 730^   =   1:5 and U^ySO^  * 0.75- 
Valúas of activation  energies and tha   ulna tic paramatar for tua 
dehydration stage of  décomposition are   tabulated,  baaed on different 

calculation methods. 

154. fla-GOL,  SIM,  «t alii!  A  study on dehydration  of  Paegao alunita.   Hwahak 
ava Hwahak Kongop,   Vol.   18.   No.   5-  1975-   pp.   237-2*1.  /Korean/ 

Dehydration properties of Paegam alunite   produced la North torea 
are  studio from toa  lcinattic aspect to  produce alumina,  sulfuric 
acid and potish fertilizer.  Tue dehydration rate of Paega» alunite 
la 80-9054 at 520° to  5*0° C for 25-50 am,  and at 5*0 to  560 C for 

15-20 min. 

155. HIE CHOL LEE,  et alii:  Heterogeneous reaction of calcinated &lu&"* 
powder with ammonium buffer solution.  Taehan Hwahak rfoechi,   /ol.  19- 
No.  5.   1975.  PP-  561-335.   /Korean/ 

alunita .Kal/SOa/gllgOj,   150-250 Tyler mesh siz«, was calcined at 
580° C and tha calcined sample /surface   area 5100 sqcm/g/ was used 
to  study the  kinetics and reaction mechanism of she  extraction re- 
action of I and Al witU an ammonium  buffer solution,  pH  =  8.0.  The 
kinetics of tha  reaction follow Jander'a  equation.   Tha  rate  con- 
stants   increase with tha  amount of  aolid and temperature  of  the 

reaction system. 

156.       HHCIU.   U.   at alii« Experimental research concerning the  processing 
*        S  indigenous bituminous  schists with hydrochloric acid in order to 

obtain aluminum oxide.   Pt.   1.   Havlata da   Chimie,   /ol.   2?.   No.   o.   1976. 
pp.   404-498.   /Rumanian/ 

A mathematical expression derived for   tue   dissolution iinetics of 
the   bituminous semata  in oliate HCl   proved tna:  sua  rate   dapendea 
on  temperatura,   tne   affusion of  tne   reagenc,   cae  partiera   aiza 
and the  t'ora of  the   particles,  »nica  was  confirmed experimentally. 



Thennogravimetrie   analysis  of   the   schists,     consisting  of  the 

aluminosillcates  kaolinita,   halloysite  and montmorillonite,   proved 

that  the  highest  Al^  recovery would be  obtained by calcination 

at  6^0°  to   7C;0°   C   for  2.5-5  hr. 

1S7 IBNCIU.  U.   et  alili   Experimental   research  on   the   processing  of   in- 
* Xgenous bituminous  schists .1th  hydrochloric  acid  for  aluiinu»  oxide 

production.   Pt.   2.   Revista  de   Chun la.   Vol.   27.   No.   a.   197*.   pp.   6o4- 
667.   /Rumanian/ 

JLUO, «as extracted with HCl from calcined oil-shale. The best 

yields were obtained by calcination at 650° C for y hr and ex- 

traction with 20» HCl   for  3 ors.   at  98° C. 

158. KAKFHAUSEN, Ü. : Alternatives to the production of aluminum oxide from 
bauxite - the example of ihe USSR, -etail, Vol. 31. No. 1. Jan. 19/7- 
pp.   92-95-   /German/ 

Processes  for obtaining Al^  from nepbeline  or alunite  are   briefly 

outlined.   These   processes  should cause  uo  environmental  pollution 

such as  the  red mud  produced  in extraction from  bauxite.   In  the 

processing of  nepnaline,   besides *l¿0y  Portland cement,   soda, 

potash and Ga are  obtained.   The  process can be  varied to  produce 

gradas of kl¿0,   suitaole  for grinding and polishing purposes.   In 

the processing of alunite  the  end products are  essentially Al^, 

K2S0^,  V20c, and  Ga. 

159. KHAKIilOV, 3. A.; KOSTONKO, A. S. s Kffect of certain impurities on the 
dehydration of alunites, riimija i Tehnologija, Uev, Wo. 4. 1975- pp. 
10-12.  /Russian/ 

The rate of dehydration of  alunite  and alunite  concentrations 

/73*/ in the  presence  of additives,  such as kaolin,  hydrated  iron 

oxides and S*02,  at  100 to  1000° C was measured by using thermo- 

gravinntric  analysis  and  »FA.   The  mixture  of alunite  concentration 

nine  parts and  kaolin one   part  had  the maxiaum  dehydration rate. 

160. KHOROTYAil,  V.   A.   et  alii«   Production of "i=lua
Jo^

ta^li||^?, Arilin 
In»   "hater.   Kouf.   *.olody*h Uch.   Spets.,   Alead.   Jauk  Arn.   SSH  .   Yerevan, 
USSB,  197b.   Akad.   Nauk.   Arm.   SSR.   pp.   <*9-?b.   /Russian/ 

In the  production of  alumina  by  complex  alkaline  treatment  of 

nepheline  syenite  ores,  Cao-SiO.-H^O is obtained as a by-product. 

Other products  are   sodium  aetasilicate,  calcium metasilicate,   arevan- 

ite,  etc.   The  Ca0.3i02.H20 was  obtained by caustification of  alkali 

silicate  solutions with lime   at  BG    J. 

1Ó1.        KORMEBV,  7.   I.:   Complex  processimi  of  nepneline  sludge.   In:   "Komplakan. 
Iapol'z.Syr'ya  Ta*nnol.   Vyaznushcnilth  Veshcnescv   ,   Leningrad,   li/o. 
Teknnol.   Inst.   Lansoveta,   pp.   3-10.   /Russian/ 
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Recent mathcda of utilizing aapheline aludas /wastaa from Al^O, 

production/ consist mainly in its jaa as a constituant in mLxturea 

for producing portland cament or mixed oindara. A brief review is 

given of tne possioia use of these «aseas; manufacture of re- 

fractories and glass, the foundry industry for casting, the 
production of aorbenta for purifying affluants fijm trace amounts 

of metal ions, agriculture for mining acid soils, hydrated sili- 

cates and 3I02 production, fillers in the plastics, paints, paper 

etc., road building, and as a constituent of asphalt-concrete, as 

well as for the production of special materials of silicate brick 

typ«. 

162. KOZHBVNIKOV, G. U. : Cheaper decomposition of alumina-containing ores. 
Ho. 4^8,511 /17 July 1964/. /Soviat patent/ 

The ore is hydrochemically treated to give sodium-alumina te which 

/after drying/ is than reduced by Al^C, by the scheme: 9 /Na2Q.Al20,/ 

• A1„C, = 18 IIa • 11 Alo02 • 3 CO at 1100 to 1500*C under 1-40 ma 
4   3 ¿   } 

Hg pressure.   The  Na mo cal is condensed and ready for use   /yield 
350 leg Na/ton on/.   The  alumina is  reduced with C  to  give   Ai. 

163. LAUfBR, A.   I.   et  alii:   Study of  tha   process of calcined and reduced 
alunite dust  in counterflow streams.   Izvestija Tysáih Uéabnyh Zavedeni,}, 
Oratnaja totallurgija, No.  6.  1975«  pp.   51-53-  /Russian/ 

Particle motion and the  chrnge  of concentration of  particles  in 
a colliding gas stream containing alunite duri were  studied.   In 
this agglomeration technique,   two ax isymmetrical dust-laden  streams 
are wet with a liquid /usually water/ and forced to  collide  so 
that  the   partidas agglomerate.   Oust  from calcinad furnaces 
agglomerated    more  affactively than dust from reducing furnaces. 

164. Leaching of ore  under pul3atins; condition.   Aluminum, Magnesium,   alectr. 
Ind.   Re.   Inst.   No.   500,184 /2¿ ¡Jay  1974/.     /Soviet  patent/ 

Alunite  is leached at 20° to 40° C for 10-30 mm  in a vertical ora 
stream with simultaneous transverse  pulsation. 

165.       London Metal Forum,  Oct.   1975-  Ldtal  Bulletin,  lío.  6037.   31.   Oct. 1975- 
pp.   25-26. 

Pdchiney,   in a joint  program with Alean,   is constructing a  pilot 
plant naar darselila s  to test  tne   technical and economic  feasibility 
of its H-Plus Procasa for producing Al203    from nun-bauxite  raw 
materials  /such as  clays and  shales/  usiruç ^-SC^ and HCl.   The   plant 
will  produca   20  tona/day ana  be   in operation  m l:<7o.   3y  1?7C' 
sufficient  data   ara  expected  to  assess  accurataly  tha   feasibility 
in a  full-scale   industrial  application,   rha   Ai:C;  quality will  be 
^snerally nicher  tuan  for  :ha   ¿ayer  process. 



166. ¡HBLMICHHIIKO, A. 3. et >i 111 : Thermodynamic analysis of reactions in 
the nephel inc-calc ium oxida syutem. .-urnal Vaesojuzno-o Himicasko^o 
Obcaatva,   Vol.   ¿\.   No.   ¿.   I//b.   pp.   ¿¿\j-¿¿}.   /í;us.;inn/ 

Tharmod.naiic   ~, -> 1 cu J ,if, ions  -.vira   ; -<¡ ri orn-id   tor  lb   possible   reactions 

occur-in-   in   tin   s y-item   nepftelina   /Ma ,0. Al ,0,. 2Si0o/     /I/   • GaO  at 

600     to  2000     K  a3:iumini^  standard   enthalpy,   entropy  and   haat 
capacity  of   I   to  be   -MJ.2   Kril/moli,   Ljd.O  ci 1/mu 1 a-da»--raa   and 
60-9  cal/mola-de^ra",   r-::;nectively.   At   over   1100°  K,   only   the 

reactions   producing CaO. Al-,0,     and   Na20.2Si0p  ara   thinn odynamically 
possible. 

167. Method of  treating alunita  ora.   Southwire  Co.,   "lUonal   Stael  Coro. 
and   Karth   jcimos   Inc.   Ho.   î,.5)0,^26  /21   ."'ar.   1 '7V.   Official   Gazette, 
17 Jun.   W7S   /U.S.   patent/ 

A mtithod   for  recovering aluminum  hydroxide   frora  ure   containing 

alunite  comprises   the  steps  of!   ro^stm,*  the  ore   to   remove   the 
water of  hydration,   lynching  the   roasted ore  with  a weak  base  at 
a  DH  of  from  about  8-12  to  dissolve   sulfate  and alkali  metals, 

separating  the   liquid and   solid  portions  of  the  slurry  resulting, 

the   liquid  portion containing disolved  sulfata  and alkali  matais, 

digesting  thd   solid portion with  in aqueous mixture  of alkali metal 
hydroxides. 

168. MONASHKOV,   V.   V. ^et  alii!  rteat  consumption  of  napheline  charges.   Trudy 
VsesoJuznogo  Naucno-Proektnogo   Instituta  Alyumino Magnievoj   "îlaktrodnol 
Promyälennosti,   Vol.  85.   1973-   pp.   102-106.   /Russian/ 

Tho   results  are  presentad of  experimental  determination  of  heat 

consumption  of    basic  nerheline  charges  at   100°  to  1)00°  C.   The 
data  on  hoat  consumption were  determinad by the  relative  uethod 

of  constant  haat  flow based on  th*   u3e   of  a diathermic   shell.   This 
shall   was  calibrated  by usin^ materials   possessing  similar huât 

consumption-temperature   reactions  as  the  napheline  charges,   that 
is UgO,   AlpOz»  CaO and CaO  • CaCO^    mixtures.   A graphical  method 
of  evaluation  of   tha   ^xperim.intal   dati  was  proposed. 

169. NDCOGOSYAN,   R.   B.   et  alii:  Ilopheline   transformations  during  treatment 
with a  sodium  hydroxide  solution containing  various amounts  of  silica. 
Ini   Konfarincija  ¡,'olodyh Ucannih  Specialista  Akidamii   Nauk  ArnianskoJ 
SSR,   Jepevan,   U33R,   1973«   Akad.   Nauk  Arm.   SSR.   pp.   7-15-   /Russian/ 

Nephel Ine  containing Si02  42.8,   Al^O^   32.0b,   Fe^   1.86,   K'nO 0.27 
CaO 0.75,   M>:0  0.38,   Na20   140,   K¿0   KO  and  P¿ÜS 0.2à% was   treated 

at   2^0°  C   for  1  hr with  a   30% NaOH   solution.    The   liquid   solid   ratio 

was   3sl«   Part   of   the  mineral     regained  solid.   Tha   other  solid  phase 
was  a  basic   sodalite,  Na^O.Al^ù,.2Si0nû.bNaOH.Hpû. 
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170. Norway!   alternativa  to  "ilumina7  Mining Journal,   Vol.  288.  Mo.   7 58Ö. 
25-   Mar.   1977.   p.  226. 

A new company,  Anortal,   has  bean astabiianad  by Ardal  og  Sunnddal 
Varie  and  BlKeo  Spigarverttet   to   investigata   ìevelapmant  of   anorthoalte 
reserves  at  Aurland/Voss   in  »eat Norway- 

171. NOWAI,   Z. 1   Iron and    alumina   extraction  from  power plant  fly  ash   In 
Poland.   In:   "Third International   Ash    Utilization symposium   .   Pitts- 
burgh,   1973.   Pp.  224-250. 

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 flowsheets  shown.   Characteristics of the aagnatlte 
product   are given.  The   actual magnetite   production is entirely 
used for  dense medium  preparation in coal  claanlng processes. 
Por alumina oxide extraction two Polish methods are  being dis- 

cussed. 

172. OFHBA.  P.   at  alii»  Sintering  in  reducing medium of alumina-containing 
batches:   Cercet.  Metal.,   Bucharest,  No.   16.   1975-   Inst.  C.rcet.   Metal, 
pp.  449-461.   /Rumanian/ 

Mixtures  of AlgOj,  3i02,   MgO,  PeO,  Pe205 and T102,  simulating the 
composition of Anina sbald  used in Al  production, were  sintered 
at  1250°  C to form water-soluble Na2Al204.   The yield of Al^ 
extracted from the  sintered oxides decreased linearly from  60 to 

6551 witn  increasing ?«2°3 contanC I0* or 1-,8a* 

173. 0ZŒMIR,  S. :   The production of alumina from alunlU bythe   Labutin 
method.   Madencilik,  Vol.   1%   No.   6.   1975-   PP-   23-50.  /Turlcian/ 

A review  is given on chemistry and technolo^ ^  alumina  production 

from  alunites by the   Laoutin method. 

174. Processing  of alunite  in a   fluidized bed.   Aluminium Magnesium  Sleet. 
££.   Re.   Inst.   No.  478,   785  /29 Siay 1973/-   /S.vHt    patent/ 

The   title  process  is carried out by calcining,  reduction with trapp- 
ln« of   the  alunite dust   in a settling area and clarification.   For 
increasing the extraction of alumina and for decreasing the  fuel 
consumption during reduction of alunita,   the  preclari*ication  is 
carried out by addition of 4-10% excess air basad ou alunite.   Then 
23-50* of  total air  is   fad to  tr.e   settling aroa and 50-7^*  is fad 
to   the   upper part  of  the   fluidisad bed. 

175.       Hedox   treatment of  alunite   ore.   Souenwira   'Jo. ,   -'«^nal  J¿" Limette 
and Sarth  Sciences,   Inc.   -io.   3,^0,4*5  /21  Jar.   1?,4/.   0..is.ai   .a-atte, 
17  June   1975-   /U.S.   patent/ 



A method   for  recovering alujainiua   hydroxide   and  othar  valuable 
constituents   from ore  containing  alunite   comprises  the   atepa  of: 
roasting  the   or,   to   r»ov«   water  of   hydration,   roasting   the   de- 
hydrated  or.     resultili,:  In  a  reducing atmosphere   to  remove   sulfate 
roasting  the   reduced ore   .n  an oxidizing  ataosphere  to   convert 
sulfldea  to   sulfur oxides,   leaching  the   oxidized  ore  with  so Went 
to  remove  E  and  sulfate. 

176.       3CH0BNBORH,   N. .   Survey on   the   processes  for  recovering  aluaina   fro» 

p^i56^r5^r/^Ta;r13ch9 w»-^- •. ¿^zr^r 
A general   review is  given with  special  attention  being  paid  to 
the  alkali   sintering disintegration  technology of  clays  which 
combines the  manufacture  of  cement  and alumina with a wide   range 
of quality. 

177. 

178. 

S^Tto-ViSTi! Tl?*   ia *1Uala*  e•d^^-   *°rld -min«.   Vol. 

The  Soviet  Union  Is producing A120}  from  alunite   in an   industrial- 
scale   operation    at  Korovobad  in  the  Azerbaijan  Republic.   The 
crushed clay mineral   ifl roasted and then processed hydrometallurgic- 
ally     to  yield  Al-^    and  ^SO^    for  fertilizer aa well  as  V and 
Ga by-products.   Another material  being used for kl¿0    production 
In the   Soviet   union  is nep.eline  syenite.   The U.S.   is also  investigat- 
ing non-bauxite  Al-^  sources.   Aluminum Co.   of America  is   investigat- 
ing a   process  using anorthosite,   and  the  alunite   route   la   being 
investigated  by National Steel  Corp.,  Southwlre  Co.   and  Barth 
Sciences   Inc. 

fîïfiu'   t*   S^alUñ ^«-action of  alumina   from     Ziarat   laterite   by 

A120}     for  Al   production was  extracted from  ores  by using  NaOH. 
Effects  of  NaOH concentration   temperature,   time  and  solid-liquid 
ratio  were   investigad.   Maximum yield was  achieved at   120°  C, 
*<>% NaOH,   and  100 g  sollds/1.   Sxtraction was  rapid  initially and 
th?n  slowed  because  of  formation of an  Insoluble  complex. 

179.       aiKHTAKHTINSKII.   G.   8. i   SJL^r>-7Anrc    ir     r   .   U.A     • *     , 

3i.   «o.   i¿.   l^/^>.   pp.   ¿¿-.¿b.   /Russian/ 

The reduction of alunita or, /O.SO^. AiyS04/,.2Al,ü,/ by H.S at 
500 to ÌG0J C and SC, /ia A1./30,/,/ / H.S ration 1/1-1/lS waa 
studied.   H23  *as more   active   for  alunite   ore   reduction   than  H. 
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The   optiamo   reaction  fmpersture   for   the   H0S  reduction was   ^-JO' 

to  ^90°  C.   Passivation  /occurs   -it   approximate i y   >t>0 ''   C/   of   the 

risultine  Al-X.   la   eliminateci,   which  aiakaa   possible   ita   total   ex- 

traction  luring   the   subsequent   hydrochemlcal   processing   of  the 

reduced alunite   ore. 

80-       Shale  Oil  and  Mineral   Recovery.   Superior Oil   Co.   No.   7<* 002, -72  /2 5 
Apr.   U7<*/.   /South  Africa patent/ 

Mined oil   shale   containing oancollt*  and  dawsonlta   la  crushed  to 

a  amali   alie   and  fed  Into  a   prabaater where  controlled  heating 

decomposes  the  nahcollte  to  N«2C0,  which  is  separated out  and  the 

oil  ahalj  and  dawsonita  are   retorted at  a   low controlled   temperature 

to  recover hydrocarbon products.   The  pyrolyzed  spent  shale  from 

the  retort   is   then  subjected   to  a  wealc caustic   leach of  controlled 

composition  to  recover Al  and Na^CQ,.   Aluminum  la  precipitated out 

of the   leach   liquor  in  the   form  of   A1/0H/^,   which  is calcined  to 

A1205. 

IUI.       SHANWOH,  W.   T.   et   alii:   Pilot-scale   production of  hydratted  alumina, 
magnesium ammonium phosphate and sodium sulfate from Christmas Island 
C rock. 197*. Dap- "cl. Ind. Sas-, Cham. ûiv. , 1-) p /Report No. C. D. 
2192/ 

The  rock is  digested with NaOM  to  yield a  solution of  sodium 

phosphate   and  aluminóte.   The  Na,P04  is  cr stallized by cooling 

and hydrated  alumina  is prepared   from  the   cooled  solution.   3y 

tr-iatln"  th-»   Ma-PO,   with MrSO,,  and  ;ffl .,   &;  ara;.ionium  phosphate 

and Na^SC^  are   prepa-ed. 

182.       Silicon renoval   from   alcalin;   aluminóte   solutions.   A.   I.   Aleicsaev,   No. 
•706,577 /18  Jov.    1971/.   /Soviet   patent/ 

In aanufdcturmg     Al,0,  from  nephaiinos,   alkaline   ilumínate 

solutions mu3t   b-j   fried  from   soluble     Si   oy addition of   sodium 

calcium   silicata.    ?e-!oval   of   aolaol-j    U   ia   renderai more   complete 

by using anhydrous  sodium-calcium   silicate   of  composition 

Ua-,0. laO.liOp.    Then  aluminata   solutions   sontainin;   initially  2.7b 

g/1  5i02  were   treated with   10C-2CC   VI   Na20.2CaG.2SlG2.H2C     at 

175°  C   for   1   hr,   tha   310 content   fell   only   to   1.0   VI.   Whan  the 

coocound Ji   C.ZaC.2i¿-  was   auiUri"  emnloyed,   tn-.-   3.C   content 

fell   to     Cid   -VI,   ah  inr "ove-i-v'-.t   ,?  about   five   ti.ms   the   originai. 

îijultane-us  .:oz: 
• agn ,1'C 

.ix   p ro c a s a . n aguaita   *:ta  ne'.ne lina.   Aluminiuc, 
a -a.. i an. 1 / JOT. ) t 



The   procesa   ii   Mfiaí   oot   in   '.wo   raral.el   br-Ji.cr.ea    ,y   obtaining 

an  alumínate   'JOIJMüI   In  the   nephelin-)   :J ranch,   des ; 1 lcoaiz Ine;   it, 

centrif .iging   it   and   subsequently   c*lcin..ng   th«   Kl/uH/,,   Also,   the 

alumínate   soli Mon   of   thu   alani .e   branch   is    lesi 1iconized.    For 

sia:1Ifyin :   trie   K'I^S-;   ani   horía.ii^   the   .¡7 "<:.! ic   materl.il   flow 

in  technological    limits,   tne   '•0-'*(>,t.  alumínate   solution  of   the   alu- 

nit«   branch   is   evaporatoci  until   the   concentration  of   caustic 

Na^O   is   lbO-170   ¿;/l   and   ¡umultaneouuly  centrif..-ed  7/ith   the   alumínate 

solution  of   *he   naphiline   branco. 

18A.        3ÜIRN0V,   M.   N.   at   alii«  ketnods of  complex   processing  of   300a   varieties 
of  aluminosilicata   and other rocks as   promising   raw material   for  the 
production  of  alumina,   alkali   products,   ani   cem.Qt.   In:   Problemy  Na- 
fa linakogo  Syrja,   1 )lh.   Ak id.   Nauk  333H  Nauchn.   3ov.   Rudoobraz.   pp. 
5>0-52.   /Ruaaian/ 

Three  methods  are   given  for  processing of nephelina   syenites. 

185. SMITH, J. W. ; YOUNG, N. 3. 1 Dawsonita. Ita geochemistry, thermal 
behavior and extraction fron Green River Oil ahali. Q. Colo. Sch. 
Minea,   Vol.   1}.   No.   5.   197%   pp.   b)-9% 

Daw8onite  /NaAl/OH/.COp/ and nordstrandita  /Al/QH/,/  occur  in  the 

Graen  ^iver  Formation oil  shale  of   the   Ficeance  Creek  basin  in 

Colorado.   It   la  a  potential  source   of  JLUO,.    The moat  suitable 

temp irature   for  naatin,* oil  shale   for  both oil  and  Al-,0,   recovery 

is  u^O     P.   About    )^"« of   the  acid-extractable   Al-,0,   was  recovered 
<- ") 

by jxtracting the heated shale with O.'ol! Na-,CO,. 
<- j 

186. 3UORGUNENK0,   N.   S.   at   alii!   Complex   trjataint  of   alunites.   Hud.   Letal. 
Zb.,   No.   2-3.   1*Í7<».   pp.   169-19^.   /Slovenian/ 

A method   is   proposed  for  the   processing  of  ZaKÜk3k  deposit  alunita 

or«  by  reduction  and  alkaline   leaching  to yield alumina  containing 

over 99-4% A1¿0V   X^SO^  containing  over  %,". K20,  H230^,  99.9% pure 

VpOti   Bjad metallic  Ga.   The milled  alunite  is  dried  and reduced  at 

3^0    C   in  a  flui'Uzed  bed.   Th..   fluí   ¿ases containing about   30% S02 

are  used  for manufacture  of HpSQ..   Tha   reduced alunite   is   leached 

at  85    C  to  yield an alunite   solution  with a  caustic  modulus  of 

I.8-I.9 containing  100-120 ¿ Al¿0»/1.   The  3i0¿  is  removed and 

A1/0H/,   precipitated and calcined.   The   mother  liquor  is  evaporated 

and  returned     as  a  recycld   liquor.   The   AlpO,   yield  is about  90%. 

187. 3MORGUN5NK0,  N.   3.:   Complex  proce-ising  of  nephellnes.   Rud.   total.   Zb. 
No.   2-}.   197^.   pp.   179-lfc?.   /Slovenian/ 

Flowsheets  are   given  for  tne  commerciai   production  of  Al-,0^  from 

nephelina  ores  and naphe line-syenite   rocks.   Nephdline  ore  mixed 

with  limestone   is  sintered under  tne   formation of  al .tali   aluminatea 
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aitd  dicaicium   silicata.   Tha   statar   la   cachad   and   silica   ia   remov- 

ed   from   the   alumínate   solution   first   oy  huatin«   in   an   autoclave 

/to   /VI ,0t/3iû,   =   lc.0-^00/  and    than   through   the   addition  of   lima- 

The     resulting  alumina  contains   lesa   than 0.0?% O A \ 

188. SMORG'u'îrarNKG.   N.   3.   at   ai.i:   Complex   arocoasin?  of   neonalinic   concent- 
ratea emd  orsa  for  obtaining alumina,   soda,   pota3h  and  camene   ProOlamy 
Nafa lie atcogo  Syr'ja,   1^7 c3 -   pp.   *à-5C.   /Russian/ 

A wat   charge   preparad  from  a  finely  ground napheline   concentration 

or ora   and  1 im« stona,   and having mola   ratioa  R^OiA-l^O,   =   1.0 and 

Ca0t3i02  =  2.0,   is  sintered  in  a   rotary furaaca  at   1280° C.   After 

cooling,   the   sintar  la   laached   in  a  ball mill   to  obtain  the  alumín- 

ate   solution wfcicn  Í3  separated  from  tha   sludge,  daaiiicatad and 

converted  to  Al/GH/,.   rh9  wasted  aludga   is  used  in  a  charge   for 

a caioant   plant.   Tha  caroonate   solutiona  ara  used  to  manufactura 

potaah  and  dansa   soda. 

189. SMORGUÎIBNXO,   3.   3.:   The technology  of   the  complex   treatment  of high- 
silica  raw  materials  by sintering  with  limestone   to  produca  alumina 
and cernant.   Rud.   LJatal. Zb.   No.   2-3-   197^-/1975.   pp.   175-178.   /Slo- 
venian/ 

A technology  of  alkaline   treatment  of  alumosilicatas was developed. 

The  principal  flowsheet  consista  of  charge  blending,   sintering, 

cooling  and  self-disintegration of  sinter,   leaching  by agitation, 

carbonization of   tha  alumínate   solution,  dewataring  of  aluminum 

hydroxide   and  calcination.   Insoluole  mud from   leaching  is  used as 

raw material  for  tha  cement   industry.   Initially  tha   influença  of 

impurities on sinter properties was  studidd. 

190. 3RIBNER,   N.    ». :   Measuring  the   strength of  nepheline-lime   granulas 
during drying.   Trudy  7AÜÍ,  No.   91.   1975.   pp.   7o-òl.   /Russian/ 

Tha   strength of  napheline-lima   granules waa  studied  as  a  function 

of drying conditions  and composition.   The  strength   increased with 

decreasing moisture  content,   particle   size  and  poro3ity.   At  a moisture 

level  of  12-144  tha  granulas were   plastic. 

191«        SRIBNER,   N.   r¡.   at  alii:   Physical  and  mechanical   properties  of  nepheline- 
lime  charges  during  sintering.   Trudy  VAU I,   No.   91.   197!?.   pp.   ó7-7<+. 
/Russian/ 

The  granulometrie  distribution and  properties  of  sintar within  a 

a rotating  tiIn  during  sintering ware  determined  for  granulated 

aechdiine-lune   charges.   Jp    to   the   initiation  of   iecaroonation, 

the  strength  ana  elastic  modulus  of  these  chartes  ricalasi  constant- 



195. 

194. 

I92' ^^^M^ÊB-^^^^^'r 
The   acid  leaching of  boehmlte-kaolinl te   ore   at   higher  terapereturea 
was^studiad.    Leachiiuç  with  40%   HNO^   in   100»  »ceas   at   H0°   to 

ItìO    C  r,.o».d   ^-9% of  the   A1¿0   .    Ph«   product   contained  1-1.» 
Fe   with  the   Al2Q0/?9¿0i     ratio   WO-',00.1.   The   •„unt   of 310-   ax- 
tractad  waa     O.Ul   to  0   1   j/i      A   ri«,-   « , ^ 

-1   co  J,i  a'1"   A   flow  diagram   is   presented  for  treat 
ing alumino-ailicate  raw materials  with  HNu 

bïTîiîïicJMlï,«;thîii1;.i,C0"?0altOI1TOf »^Ina-contalnlnR minerals 

The  nitric  acid  decomposition  of   ¡caolinite,   boehmite   and Kibbsite 
minerals  during  autoclave  3trippinK was  studied and   an X-ray  pnaae 
analysis  of minerals  in  the  residues  of acid decompositior  was 
conducted.   The   purpose   of  the   study  was  to determine   the  cause 

of  incomplete  conversion of kl¿0^   into  solution during stripping 
of  uncalcinad   raw materials. 

The   boehmite-kaolinite   raw material  contained  Al  0,   47.5    si0 

22.Î and  Fe^  7-Wwith  the minerals  Caolinite,   boefamit.,   gibbsite 
diaspore  and  hydromica.   The  raw material    waa preheated for  ita 

conversion  into  acid-soluble  form   of metakaolinite   and gamma-Al30   . 
The^product  was  leached in an autoclave  with 40% UNO     at 120°  to 

600    C for  1  hr.   From  the  experusent-planning  study  the  best  con- 
ditions  for  leaching were  .0% HNOj  at   100° C   vor 2.5  hr with 95% 

consumption of  the   acid.   The yield  of  Al.,0, containing  less  than 
1% Fe20, was  9<*-9c;>. 

To  determine   the   optimal  conditions  for selective  transfer of  Al 
into  solution a  kaoline-boehmlte   clay  containing kl  Q     50.8O 

S102   17.00,   F^03  3.06 and TiO-,  2.70% was  roasted  for  2 hr at  000°  C 

crushed,   and   treated  in  a  Ti  autoclave  with Ü5-KX* of  the   stoichio-' 
metric  amount   of  20,   }0 and ,0%  HNO,  for 2 hr at   180°  C.   The  optiaum 
degree  01   extraction »as achieved   by   1-aching with  90* of tne 
stoicnioaetric   amount of  30* UNO?   for  2  hr at  ltíO°  C. 

195. 
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196. 

197. 

198. 

199. 

Nei 
pp. 

SICHEV,   M.   M.:   Complex   diction   of  aaph.illía   mud.   Cvetnye   Mutali?. 
No.   Ö.'l975.   P.   *•   /Russian/ 

Tha   book  diacuaaea  ine   total   utiU/.Htìon  of   norhaiita  mud  —  one 
of   tha   producta   of   tha   compLax   dilation   of   napnalit«   orea  and 
concentrâtes   -   and new   flaida   of  application.   Aa  a  complex   raw 
material,   nephelite mud   is  discussed  only   on  pagaa   lCb-11'í   *hich 
present  tha   results of  a hydrochamical  procsaa  for mud  digestion- 

THOMPSON, D. L.: Alumina and by-products from Utah alunite -- the 
Alumet Project. In: "World Mining and Metals Techno low • Vol. 2. 

ïorÎT 1976. fining and Metallurgical Society of Japan - AIMS, 
681-684. 

The  Alumet  Co-,   a  partnership  of National   Steel  Corp.,   the   South- 

wire  Co.   and  Earth Sciences,   Inc.,   la  in  tha   final  phase  of  ita 
feasibility  study  for  an Alunite  plant.   To   Da   located  in South- 
western Otan.   It  could  be  tha   first   commercial-acale  operation 
in the  Western hemisphere  to   recover  alumina  from  an ore  other 
than bauxite.   Sulfuric  acid and  sulfata  of  potash are  by-producta 
of the  process.   Alumina  production  level  will  be   set  at   500,000 

tons/year.   A commercial  decision la  expected  before  the   end of 

1976. 

U8HAK0V,   J«.   A.   et  alii:   Dehydration of  ^f^aS^ip^^'/R^sian/ 
alumina production.   Cvetnje Ketally,  No.   11.   197o.   pp.   53  ;»   /«us    ««/ 

The  riscoalastic  properties  of  alumina chargea  of  nepheline  base 

were  determined  as a  function of compoaition and condition of 

the  drying   system.  Viscosity  and  limiting   anuar  stress  were 
determined as  functions of  liquid  phase   composition and moisture 

contont.   Small   additions of  Na20  increased  initial  viscosity by 

as much as  three   times  for  a  constant moisture   level     /5<W- 

v-rraranv     D    at   alii-   ctudv  of  the   conditions   for heat   treatment   of 
2SS?ï'f?o»  ?h.   sinïtsf nilage   Region.   Himija  1   Industria,   Sofia, 
Vol.   40.   No.   5.   1^76.   pp.    l'^-201.   /Bulgarian/ 

The  optimum   temperatura   for  tha  H.30,  or  H^-H^O,  pretreatment 

methods  is  600°  to 650° C.   The  alunite  contains Si02  56-8-57.6, 

SO,   12.6-15.9,   A1,0,   14.8-17.3, CaO  1.58-2.12,   Fe^  2.3-5,   &20 
5.Í8-3.6,   Nao0  CJ.*Vo.4iW.   By using H230u,   the   extraction of  AI 
does  not   varí  significantly with  coangmp  procesa  time   or  temperature 

The  concentration of   tha  H2S0^  solution  doea  significantly affect 

the   extraction.   Tha   dehydration waa moat   efJiciant   in  a  vioratmg 

fluidized-bed  furnace. 



4.      THE   ALUMINA   INDUSTRY  OF   THE  WORLL 

200. 

201. 

202. 

203- 

Alumina   and  aluminium   in  Japan.   Revue   ie   1 • Aluminium,   No.   4^3.   3eot 
1973.   [p.   391-593-   /Franca/ F 

Tha   Japanese  MITI  Company tws decided  to  decreaae   its  investments 
for  installations  in  tha  alumina  and aluminium   industry,   aa wall 
aa   for aluminium-prochain«;  from   tha   1974/1^75   l^vel   by  10%  in 

1975/1J76.   While   tha   total   of   inveataonta   for  alumina  and  primary 
aluminium   production will  practically not   change,   the   total  of 

investments  for  the  aluminium-processing   industry will  diminish 
by  almost   35%. 

H%*ÌZ% in Sunna,,,.   Havua  da  l'Aluminium,   No.   4SS.   Oct.   1976.   pp. 
439-440.   /French/ yy 

Tha   company  Ardai   og  Sunndal  Verk   initiated negotiations with 
tha  respectiva   authoritiea  in regard to construct an alumina 

and  iron  plant  with a  capacity of  200 000  tons  of alumina  and 
I90 000  tons  of  iron. 

Aluminium  in  Brazil   and Japan.   Revue   da   l'Aluminium,   No.   456.   Nov. 
1976.   pp.   >05-507.   /French/ 

Tha   Brazilian  government  requested   the  Japanese   government  to 
put  at  thair disposal   30% of  tha   3Ö6 million dollara needed  for 
ALUNORTE  for establishing an  alumina  plant   of 8a)  000   tons/y 

capacity,   üitshubishi   Aluminium  has  recently completed  its new 
plant  for  welded  tubes at  Fuji. 

Aluminium  in Greece   and  Yugoslavia.   Revue  de   l'Aluminium,  No.   4SI. 
May  l?7b.   pp.   215-217.   /French/ ' P 

The   "Bauxite  of  Parnassus"  company  has  recently   signed an agreement 
with  tiw   Greek  government  on an alumina, plant   to   be  built.   The 

site   of  the   plant   is  foreseen  at   the  Corinthus   Bay,   its capacity 

should  reach  oüO 000  tons  per year with  tha   production  to  start 
in   l-»80. 

204. Aluminium  in  Ireland.   Revue  de   i ' aluminium.   No.   *4~>.   Jar.   1^7b 
115-117.   /French/ pp. 
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205- 

206. 

207- 

208. 

209- 

^he   ALCAN   Aluminium  Company and   Ita   partners  ASV  and   Granges 
decided  to  adjourn   the   .tart  of  construction  for  an alamina  plant 

with a  prometed  800 00C  tons/year  capacity at   the   Aughlmsn 

island,   'lua   to   the   mediocre   demand   for   aluminium. 

Aluminium   m Jamaica.   Revue  le   1 • Aluminium.   So.   »51.   W  1*76.   pp. 
215-217-   /Preñen/ 

Thf ALPAflT  company  exploiting  an alumina   plant   of  1,180 000  tons 

par year la  owned  Co  }6-5% by Kaiser,   36.5» by  Reynolds and 27% 
by Anaconda»   It  la actually operating by only 65* of  ite capacity. 

Aluminium   in Norway and  Iugoslavia.   Revue   da   l'Aluminium,   No.   *55- 
Oct. 1976.   pp.   559-^0-   /branch/ 

Norsk Hydro   in Norway has applied for permission to   Increase   its 

capacity from 75 000 t/year at   the  Karmoy plant  to  185 000 t/y. 
The  company hopes  to  start extension work not   later than in 1978. 
Snergoinvest   in Yugoslavia has  the   Intention to deliver the  total 

production of  its new alumina plant at   Zvomik of 600 000 t/y to 

the USSR for a period of  10 years. 

BATOAHT,   G.   A.«   Aluminium  in Jamaica.   Revue  de  l'Aluminium,  No.   <07- 
Feb.   1975-   PP«   67-69-   /French/ 

Five  Japanesa  firms Joined in the corporation Ravere  Jamaica 

Alumina Limited  in order to realize  the  extension of the alumina 
plant at  Revere.   The  projected capacity  is 520 000 tons yearly. 

The  expansion costs are estimated to  100 million dollars. 

SAJELE gn-su^i.^-rx^-T^r*''- *ra 

The  Venezuelan Government has  started an extensive  project i   the 

construction at  Ciudad Quayana of an alumina  plant of 1 million 
ton annual   capacity,   representing a capital cost of t 5*0 million. 

It would  seem according to certain sources that Venezuela  has 
4 500 000  tona  of proved bauxite  reserves and 100 million tons of 

unexplored reserves.   It does not  seem as  if these  reserves were 
inexhaustible  and unless new discoveries are made  the Government 

will most   likely be  concerned  to  preserve  tham to a certain extent, 

HUGO!!!!*!.   M.t   Aluminium  In  .he  United States.   Revue  de  1'Aluminxum. 
Ho.   4}6.   Jan.   1975.   PP-   ^-^-   /branch/ 

Kaiser introduced a new production process In its alumina plant 

of Gramercj for recycling red mua wnicñ up to the present time 

wa3  discharged   into  the  Mississippi;   the   process  consists  of 



spreading   the   rad  ¡nud  on  a   sand  bed  of   about   80  hectares  engirdled 

by a   )  ID   high  embankment,  under which  drainage   tubes  are   placed. 

By   these   tubes   filtered alxe 1 lne-water   Is  coll-ncted   and   retrans- 

ported   to   the   plant   for neutralization.   The   construction of   the   re- 
cycling   plant   lasted  -1 years  and   the   costs   reached   lb million  dollars. 

210. HUGir.NDf,   f.*. :   The   Norwegian aluminium   industry;   new   trends.   Revue   de 
l'Aluminium,   No.   *•<*.   Aug/3ept.   1 «7b.   pp.    3ÍU-39 3-   /Fre^ph/ 

Tin   Norwer.ian aluminium  producers  secured  their  alumina  supplies 

until  now  through   barter deals.   At  present   they  have   long-term 

import   agreements  with such  foreign  suppliers  as   ALCAIJ,   ALCOA, 

Aluauisaa,  nartin  l'arietta. 

211. McLBOD,   P.:   An outline   of  the  Australian  aluminium   industry.   Metal, 
Australia,   Vol.  8.   No.   'j.   Jan.   1*76.   pp.   IO5-IO6. 

The   history of   the   Australian  Al   industry  is  reviewed  briefly 
and  the   nature   of   the  Australian bauxite  deposits   is outlined. 

Tho   production  of  Al^O,   is discussed with  special   reference   to 

the   individual   steps  necessary  to  obtain  Al¿0,   from  bauxite.   Th» 
reactions  involved   In the   smelting of   the   Al^O,   are  discussed  in 
relation  to th     operation of  the  electrolytic   reduction furnaces. 

Finally  thd  raw  materials  required  to   sustain  an   Al  extraction 

industry are  reviewed  briefly. 

212. MISSuNNIEH,   H. :  Aluminium  trends  in  197<*.   Revue  de   l'Aluminium,   No. 
439.   Apr.   197c>  pp.   187-188.   /French/ 

At   the   end of   197^   the  productive  capacities   it   hydrated aluminium 

/aa  by weight  of  alumina  content/  represent«^  about  ¿8.1 million 
tons  yearly,   1. ^  millions  /•  S2V  of   tons more   than at  the 
beginning of  the   said year.   The   production  rose   first  of all   in 

Australia,   Yugoslavia  and   India. 

2D- NIONCSL,   J. :   ALCOA,   first   in  the  world  as  producer  of     aluminium. 
Revue  da   1 • Aluminium,   lio.   <*^.   í'eb.   1977-   pp.   í?7-ol.   /Frenen/ 

Surinam  and  Australia are   the  two  main  bauxite   sources of ALCOA. 

In Guinea  the  very  rich and  vast  deposits  at   Bok«   are   producing 

bauxite   since   1973;   ALCGA owns  l%&% of   the   Guiñean  Bauxite 
Company.   In Costa   Rica,   ALCOA has  started  preliminary work with 
the   view of exploiting deposita  for  supplying  a   future  alumina 

plant.   Two new  alumina  plants  started  their  operation  in  1>72; 

ana   in  Jamaica   with  an  initial  capacity  of  <+8C  CCO  tons  yearly 

to   be   expanded   to   SoO CCC  t/y  Qy   1*77;   an  other   in  Australia  at 
Pinjarre  with an   initial  capacity  of  ¿70 OCC   t/y   to  be   increased 

bö 



114. 

gradaily  to  2  milllona of  tona/j  by  1976.   Al£OA haa  a  total 
capacity of 6.8 million tona yaarly and  la   producing nor« alunina 
than  it  utilisas   in  ita alactrolyaia  plantai   nowavar,   as Kaiaar, 
tha  company la  darà loping ita production of  spadai alumLnaa  for 

rafractoriaa and  othar uaaa. 

Ï10HCÏL,  J.t  Aluminium   in Brazil.   Havue  da   l'Aluminium.   No.  «}•   Sapt. 
1975-   PP.   391-393-   /Franca/ 

Tha  coat aatimatlon for tna   Balem projact  baa baan aas«aaad ana«, 

tua naw figura«  baing «a followa« 
Alumina plant /capacity 1,300 000 t/y/ 
Aluminium plant  /640 000 t/y/ 
Hydroalactrlcal   lnatallationa 
Long-tara wo rit in« capital 
Infraetructura 

Tocal 

0 
0 
0 
0 
L 

633 milllona 

1463 milllona 

781 milllona 

1)4 milllona 

S62 million« 

0 3585 million» 



5.     SPECIFICS  OP EQUIPMENT  IN   VhS   ALUTINA   INDUSTRY 

215« AI uà ina te  solution  carbonization  plant.   Aluminium,   L'apnea Ina  Blect. 
Ind.   Re.   Inat.   No.   498,025  /5 June   1974/.   /Soviet   patent/ 

To prevent   the   possibility of  stopping for  cleaning any group 

of carbonization units  without  stoppa«;«  of   the  entire   plant 
processing  the   alumínate   solutions  by carbonization with  flue 

gases from  sintering   or calcinating furnaces   in hydrometallurgical 

lnduatry,   the   last  carbonization unit   in every  top  group  is 
• quipped  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 
contain  lifting mechanism. 

216. BARAKKA,  I. ;   ITEÎETH,   B. :   Instrumentation and automation of an alumina 
plant washing line.   Banyaszati es Kohaszatl  Lapok,  Kohaezat,   Vol.   107 
No.   7.   1974.   pp.   12.   /Hungarian/ 

The   instrumentation  and  automation of  the  alumina washing  line 

at the   Almaafuzitö  Wortes are  described.   Mud  removal   is controlled 
by a novel  method  of  measuring  ttw   transition  zone. 

217- BARAKKA,  I.   et alii s   Off-line computerized process  control   in alumina 
production.   Banyaszati  as  Kohaazati  Lapok,  Kohaszat,   Vol.   109.   No.   11. 
1976.   pp.   518-321.   /Hungarian/ 

The model  developed  for  the  off-linn  process  control  of  the  Almas- 
fuzitö Alumina  Storks   is  presented.   It  contains  a  program  applicable 
to   the  DDRA  102^  computer or  the   Hungarian  computer TPA/i. 
Experimental  operation  of  the  program  system  has yielded  results 

which indicate   that   its  introduction will   lead to  significant 
economic   benefits. 

218. BBRKH,   V.   I.j  KRASNOPOLSKY,   K. D. :   A structure   of  algorithm  of a 
cascade  control  system  for   the alkaline  node  of   thd   process  of carbona- 
tion of an alumínate  solution. Trudy VAi»:i,  No.   88.   1974.   pp.   132-137. 
/Russian/ 

A caacada  control  system was deviced for carüonation of  alumínate 
solutions  in alumina  production.   The  system   included automated 

pH control  and  feedback.   A schematic  diagram  of  the   system  is 
shown.  Equations were  derived for  the  algorithm and for the 
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material  baiane«  in  tha  carbonatlon battery.   This control  system 
vas introduced into  a plant  in 1970 and bas been usad since  then. 

219. CH5HNTKH, S. I.: Modernization of circular mills for dry milling of 
alunite in the Kirovabadsky aluminum plant. Cvetnye Metally, No. 9- 
1975-   PP«   79-30.   /Russian/ 

• study «as conducted on  the distribution of alunit«  along the 
drum of a milling machine   to  improve   tha design.   Distribution 
profiles of alunite  or«  of varying coarseness,  ranging from 90 to 
1000 microns,  are presented,  km a result of the study,  the drum 
«as redesigned to promote proper distribution of matter during 
milling.   Tha  new design resulted in Jumprored efficiency of 15*8 
tons/hr. 

220. COUSINEAU, B. L. 5 LDTJSDEN, J. H. t Development of a aalf-sluicing 
pressure leaf filter. Ins "Light Metals 1976". Vol. 2. New Tork, 
1976.  Metallurgical Society AIME,  pp.  175-183. 

Tssts of various sluicing and re slurrying spray arrangements led 
to the  design of a self-sluicing presa which used tha  shell of an 
existing Kelly press with its main axis vertical.  Modifie at ions 
to leaf spacing, spray rotational speed,  spray slot width,  feed 
pressure and pre-coat control, allowed effective performance for 
all of tha 800 hours canvas life.  Advantages are:  reduced operat- 

ing and maintenance manpower, clean environment,  and reduced mainte- 
nance    cost.  The usa of first wash overflow for sluicing has reduced 
caustic  soda and canvas consumption. 

221. DOMJUfSKT,  I.  7.  et alii s  Circulation speed of the suspanalon in a 
prsoipitator with air mixing.  Trudy VAMI,  No.  91.  1975-   PP-  99-104. 
/Russian/ 

An experimental method was used to determine the  suspension rate 
as a function of air speed,  suspension concentration and air tube 
diameter.  Work was dona on a unit of standard design used in alumina 
plants for mixing various suspensions.   The rate of  suspension in- 
creased parabolically as a function of air speed,   but decreased 
as a function of decreasing tube diameter and increasing suspension 
concentration. 

222. 3KBJ0V,  7.   A. ¡  XHODOROV,  S.   I.:  Study of  the degree  of   temperature 
uniformity of mateiial on the  exposed surface layer in a  rotating 
kiln.   Trudy VAMI,   lío.  88.   197^.   pp.   53-71.   /Russian/ 

Model  experimenta were  conducted in a  laooratory kiln to  study 
heat  transfer in thd   exposed surface   layer of particulate material 
heated in a  rotating  kiln.   Tha  dropping particles   in the axpoaed 
layer coma   in contact with a hot gas  stream and than are tumbled 



Into  bottom  layers  of material,  thereby  transferring heat  within 
the  mass.   A  theoretical  equation gives  the  average  change   in 
temperature  of  the  exposed  surface   layer  as a  function  of  time 
and physical  constants  of  the   material.   On the   basis  of  experiments 
conducted  in  a model  kiln,   using nephelina   particles  of  different 
coarseness,   the   temperature   increase  of  the  surface  layer  gets 
bigger as  ths  heating  temperature   increases and as  the   rate  of 
rotation decreases.   Values  of     constants   in  the   theoretical 
equation for temperature change   in  the  surface   layers were 
determined. 

223. KRKMIN,  I.   I.   et alili   Intensification of autoclave  processes  in the 
Sroduction of alumina.   Izvestija  Vysâih Uéebnyh Zavedenij.   Cvetnaja 
•tallurgija,  No.   4.   1975.   pp.   17-2}.   /Russian/ 

Advances in autoclave  technology and equipment are discussed in 
relation to the  leachine of  bauxites for alumina  production. 
Cross-sec clonal views of two  new types of autoclaves,   equipped 
with heaters and mixers,  are   shown.   Also   shown are  schematic 
diagrams of single- and two-stage  autoclave  leaching processes. 
Higher temperatures /in the   range  205-280° C/ greatly accelerate 
the conventional leaching processes.   Soviet work  is reviewed in 
which temperatures up  to  360° C are  used  in autoclaves with tubular 
reactors.   Thd  operation of a high-temperature  tubular reactor is 
described,  and heat transfer coefficients are  presented for this 
reactor. 

224. PAIN,   I.  1£.   et alii:  Automated control  system  for thickening and 
control filtration during the digestion of hydrate  slurries.   Trudy 
Vsasojuznogo Nauéno-Isslsdovatelnogo Proektnogo Instituta Aljun ino 
MagnievoJ Blektr.   Promyslennosti,   No.   8tí.   1974.   p.   9.   /Russian/ 

The automated system developed with consideration of ths   basic 
problem of control realizes two interrelated algorithms!   control 
of the   thickening process and matching the  productivity of  the 
different pieces of equipment. 

225. PAIN,   I.  M.   et alili   Automation of a control   system for processes 
of thickening and filtration control  in the   processing of hydrated 
pulps.  Trudy VAL'I,  No.   38.   pp.   125-131-   /Russian/ 

Techniques of automating 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 tha  automated carbonaiion 
battery,  anJ production data  are  presented,  showing the  change 
in pulp density as a function of tima.   It   is concluded that  a 
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226. 

227- 

228. 

saving of  }2 OCO  rubi«  can   result   from  applying  automation  to 

6h.  carbonation battery in  alumina  planta. 

»TWnrLSHTBTO L. I. at aliü Sanction and adoption of linings for 
SSäSiSy rotary kiln- in alumina production. Cvetny. ..tally. 
So:   5-   1976.   pp.   *0-*2.   /Russian/ 

A a.riea of refractories,  multi-grog,  fill« of crushed porcelain, 
parida..,  chro.--.gne.lt.   and »agne.it.-chromite w.r.  teat.d 
in th.   smt.rlng zona  of a  rotary kiln.   None gar.  aati.factory 
..rrlc.  lif« for linings  in  thi. ar...   Satisfactory proptrtl.s 
war. obtain.* from a combla.* lining consisting of a co.bln.tion 
of acidic «id Mtttrtl r.fr«ctori.s dt.rn.tlng in rows or in a 
row m a ratio from 0.5 to  1 to  3 to 1.   The  stability of th. lin- 
ing  m th. varlou. kiln, raach.d 180 day. r. suiting  in r.duc.d 

rafractory cost, and relining opérations. 

Indu.tri.1 ga. burn.r ha. outl.t nozzle and «ov.abl.  -wirier,   »o. 
»28,159 /23 July 1970/.   /Soviet   pat.nt/ 

Th.  burn.r can b.  u..d in ravolvlng fornaci .»ployed for c.ment 
ellaksr.  k.r«..it.  and r.fractory aat.rll roa.tlng and in il 
industry for sint.ring and calcination.   To mortis, th.  flw 
pons* tors regulation ran«.,  th.  swirl«r is combln.d with a 
thxottl. situ.t.d along th.  p.riph.ry sad forming « annular gap 
with th. noni« walls.  Oss  is suppll.d to brunn.r.  th.n throttl. 
in th.  «tr.».  right position an annular gap.  which st.biliz.. 
th.  fis»«,   is form.d betw.an nozzle and throttle.   In this position 
pr.otic.lly .11 the  ga. .tr.a» is conc.ntr.cd inslds th.  throttl. 
•ad as it pa...« through swirl.r  is giran «aximu» swirl.   »hen th. 
throttle   i. in th.  extrema   left  position,  the  «.in g.. stream 
pa.s.s th.  swirler and émarges through  th.  nozzle at a velocity 

•pacified by the nozzle cross-section. 

=^;Aí¡¿ t: * W^S^^ä an/ 

Methods were  studied for calculating the  optimum dimension, and 
operating «ode. for airlift convyors that would ..sur.  . «lniaal 
compressed air consumption per unit volume of  slurry being trana- 
ported.   By selecting différant combinations yielding a dim.nsionless 
expression,  good agreement was found between a mathematical »ode. 
developed and available   experimental data.   Prom the  equations 
obtained it -as possible   to determine   the optimal conveyor dia- 
meter at   th.  given slurry  flow  rat*,   the  specie  air consumpt   on 
at  the  optimal conveyor diameter aaa  the optimal diameter at  the 

assigned pump productivity. 



¿29- KAZAKOV,   V     •;    9t   aln.   Criteria   of   thermodynamic   efficiency  of   local 

li/1*,   pp.    l;-,0.   /Russian/ 

A  ïh.oMtlcil   analysis was  made   of   eh«   thar.odyna.lca   of   localizad 

heat   transfer   in  heat  exchangers  used   lu   autoclave   leaching   of 

bauxite-,.   An   aquation  was   derived   for  calculating   the   exoergic 

efficiency of   a   local   host   tr.nafar  system   and  used   In  deriving 

othar   thermodynamic   functiona.   Schematic   drawings   of  a   heat 

exchanger,  mixer and  evaporator used   in  alumina  production ara 

shown.   All  these  systems  were   related  to   the analysis  of  exoergic 
efficiency.   16  ref. 

230. 

231. 

232. 

KHODÜROV,   S.   I.;   KOROLKOV,   A.   V.:   Analysis  of   thermal   processes 
occurring   In mult ichamber furnaces   luring  the   ¿inking  or »""ina 
-laurea.    Trudy   /ALI.   No.   81.   im.   pp.   112-11 ^Russian? 

An analysis was made  of h«at  transfer occurring  in  a  new  slntar- 

Lng  process  uaed  in   m»   production  of  alumina.   A  four-stage   furnace 

that   Is  the  basis  of   .he  new  process  consists of   the   following 

staust   granulation,   preheating,   sintering  and cooling.   Heat 

transfar calculations .era  made   for each  stage,   and  the   resulta 

are  printed  for fuel  consumption,   temperature  of  the   sintered 

particles and  gas  temperatures  in  tha   furnace  as  a  function of 

«xcesa   air  in   tin   sintering  chamber.   The   specific   haat  expendltura 

in tha   production of bauxite  sinter  in  the  four-eta0e  furnace   la 

1180 kcal/kg.   This   is  12-137. less  than  required in a  rotating kiln. 

S0?•:.?'.1;/'  "i1''   3tUdy  0f   -h9   r"lí8nc«   «••   of material  on 
ÎS%TP «¿?7 AullïlL/* arotatiQg klIn- Trud* ^ -•aâ- 

A theoretical  analysis »as  aade  of  tha   masa  transfer  in  the  exposed 

surfaca   layer of  sinter material  heated   in  a  rotating  <lln.   Photo- 

graphs   show cross-aactional   views  of  a   rotating cylinder and  tha 

flow of  loose  material contained within   it.   Selationahipa batwaan 

the  geometry of  particle  flow and  the  diameter of   the  rotating 

kiln and angular velocity ara  presented  in graphs.   ?he  drop accal.ra- 

tion of  particles In  the  expased surfaca   layer increaaed as tha 

aaount^of filling of material   increased  and as tha   parameter n 

/D/g/ Increased,   where  n  is tha  rotational velocity,   rpc ,   D 

ia tha   kiln diameter, o,  and g  is the  gravitational  constant, 

a/sec   .   ?ha  tim,  of  contact   between exposed material  surface  and 

gas flow within  tha   kiln decreased with increasing drop acceleration. 

Qf^'r1;.^;  !?,aU¿!  P,nni38lt>le  deviation«   in  the wis of  rotati on 
/Rusfian/ 
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234. 

Tli«   »Ita mat lag  alga  loada and   aireases   in  the   croaa-aact ion  of 
»  rotary  kiln causa   fatigua   in   tha   atea!   resulting  Ln  decreased 

strength.   Tha oaxlmum  permissible  deviation of   tua   rotational 
axis  from   tha   linear was  determined  for  several   steels.   It  waa 

concluded   that  tna   permissible   daviation  aûouid  ba  assigned 
separately  for aach  unit   based  on  tna   <iln design,   tha   shall 

aiatarial  and tha   opa rating conditions. 

235. LB I'm I ¿IH?,  U.   G.   at  alili  Ou ti in»   cf   tha  equipment   and  technology 
for digwsting North Onega bauxite».   Cvetnye  listali j.  No.   <•.   Apr. 
1975'   PP-   a-   /Hüeaian/ 

Tarioua methods of  processing aortharn Onathaky bauxites were 
evaluated.   Tha mineral  contant  of  thaaa  oras  ia aa follows /wt %/1 

boahmite   11.0-56.0,   gibbaita   10.0-JO.O,   kaolini^e  20.0-*?.0, 
hamatit»   3.0-18.0,   »n»c*aa    •  rutila 2.5-5-C,   calcita  0.0-0.5, 
gypsum 0.0-10.0,   analcite 0.0-O.3,   pjrtt» 0.0-2.0,  Cr ninarala 
0.0-2.0,   chlorlta   0.0-2.0,  Bica  0.0-5.0.   Three   diffarant  processe» 
war» »nalyied on th»  basis of capital  coat» and afficiancy.   Thasa 
w»r»  th»   Bayar,   Bayar-aintaring and sintering  procasaaa.   Tha   n»ad 

for calcinad soda w»» aliolnatad  in procaasing th»aa  oras. 

MATÓLA,   U.   «t  alii«   D»slgn of rad mud sattling equipment.   Banyàazati 
•a Eoha«sati  Lapok.  Kohasiat,  Vol.   109-  Ho.   5-   1/76.   pp.   228-23*. 
/Hungarian/ 

A mathematical modal »nd method of calculation,   basad on th« 
data  suppliad by a modern radiation absorption taat mathod,   can 

b«  usad for designing settling  and washing equipment  for alumina 
factories  and also  for developing algorithms  for procesa control 

by computer.  Th«  development of   the measuring technique and of 
tha mathematical  modal waa primarily discussed and  the  application 

for design purposes waa mentioned. 

235. UlTSn-mUGSLIS,  ?. :   Problems of conveyance   in the   extraction ot 

aluminum oxide.  Bra»tall,  Vol.   29-   So.   o.   1976.   pp.   2b2-270.    'German/ 

Tha  report  summarizes experience  that  has been  gathered in tha 
transport of alitai in» media  in the  »lumina works of  the  Vereinigte 
Aluminiuo-îJerke  AG.   Typical  problems of conveyance  ara described 
by maana  of a  review of  tha   Bayer procesa.   Determination of  tha 

tube  reaiatance  coafficlants  during tha  operation of tha  plant 
is  reported in connection with tha design of  conduit  and  cumpa 
/eífact  of  erosion  by  tha  aluminum  nyoxoxid»  conveyed/.   Experiments 

with valves,  rotary pumpa and  nigh-prassura   piston diaphragm  pumps 

are   explained and ways of  improving  pump  life   ana  reducing   repair 

costs are   shown. 



¿36. MBRCI3R,   H. :   Alumina  production.   Detalla  of   laboratory   experiments 
la a   pilot   plant   and   Ita   Industrial   realization.   Industri«  Minérale, 
Metallurgia,   No.   ¿/7>*.   Oct.   197*.   pp.   1^-128.   /French/ 

Tha  construction  of  a  new alumina  plant   ia  oaaed mostly on 

experiences gained  in  numerous existing  planta and  does not 
necessarily   involve  pilot  plant  scale   studies,   fhe   process 

described  can  be  defined  as  a  big-scale   laboratory  experiment, 
tha  characteristics of which are  analogue   to   the  utilized  treat- 
ment. 

237. HÉMETE,   B.   et  alili   Analog and digital  computers  in alumina production. 
Bányászatl  és Kohászati  Lapok,  Kohaszat,   Vol.   109.   No.   10.   1976.   pp. 
467-^70.   /Hungarian/ 

The  conditions  raquired  for computer control   m alumina works 

a_re  studied and  the  control   systems  using  analog and  digital 

computers  realized at   the  Almaafuzitö  borita  are  described.   18  raf. 

238. IÎÊMETH,   3. «   Tha   changes which have  occurred  smca   1970  in  the 
instrumentation and automation of   che   Almaafuzitö  alumina  plant.   3a- 
nyászati  és  Kohaszati  Lapok,   ¿ohaazat.   Vol.   lûb.   No.   10.   197^.   pp. 
477-480.   /Hungarian/ 

Tha  changes   in  tha   instruauntation  and automation of  the  Alaáa- 

füzitö  alumina  plant  ara  described  as  well  as  tha   principles of 

the  new  solutions,  operational  experience  and  the   results  achieved 

to date   in the  preparations for computer control of  the processing. 
18 réf. 

259. PCHELOV,   V.   Hr..   et alii»  Calcination of aluminum hydroxide  in cyclone- 
-type  unita.   Metallurgia  i  Koksohimija,   Vol.   45.   1975«   pp-  68-71. 
/Rua9Ian/ 

A method  of  preparing Al^O,  by calcining  Al/OH/,   in  a  fluidlzed 
bad was  developed.   Fine   particles were  calcined  in   the  cyclone 
part  of  a  reactor and  larger ones   in  the  ascending  current  of  a 

haat carrier.   Preliminary mixing of  the  gaa  and air   in burners 
and their  intense mixing  in  the  cyclone   part   of  the   reactor en- 
sured hif-h  temperature   levels  and course  of   the  recrystallizatlon 
process  as wall  as increased active   surface  of the   product 
characterized oy the content of aiphA-AlpO..   Whan the  velocity of 

the  reaction phase  ia  5-10 m/sec   in  the  cyclone,   tha  required 
process  occurs within  several  seconds.   At  1256° to   1400° C,  a 
flne-grainad alpha-Al ,0,   is obtained with a iman grain alza  of 
10-40 microns. 

2^0. HTBKIN,   V.   D.   et  alii:  Mathematical  descirption  of the   thermal  regime 
of calcination  in rotary kilns.   Teoriáeskie  Osnovy Himlc'eskoJ  Tehnology, 
Vol.   9-   No.   6.   197S   pp.   930-933-   /Ruaaian/ 

ob 



i. mathematical   description waa  given  of   the   thermal  process   >: 

calcination  of  the  A_i20^  idrate   resulting   in the   evaporation  of 
molatura   /at   115-117°   C/  and  recrystallizat ion of  ^amma-4i -,0Z 

into  alpha-AJ.-,^}*  This   is consistant  with  the aotion of  the 

material   from   the  cold  end  to  the   aot  end  of  the   rotary  kiln 

fired  by gases   that  moved  acro33   tue  material.   Differential 
aquation/i  representad   tua  thermal   ragiaa   of  the  furaaca   at  the 

two   investigated zones.   Calculations  baaed     on these  equations 
war«   in good agreement  with experimental  «lata. 

241. STCULOVIC,  V.;   VTttCAfl,  R. »   Investigations on  apparative  solutions 
of  bauxite  leaching  in a  pipe  reactor  at  high  temperaturas.   Rud. 
Matal.   Zb.,  Mo.   2-5-   197<*~1975.   pp.   ¿61-269-   /Slovenian/ 

The)   application of a  pipe  reactor   instead  of  a  series  of autoclaves 
makes  possible  a more   intensive  mixing of  pulp,   a mora  bauxite   par- 

ticles in tha   reactor,   higher temperatures,   and thus an  improved 
leaching rate   and better profitab illtiy of  the  Sayar alumina process. 

Investigations  into apparative  solutions of bauxite  leaching  in 
two  pipe   reactor typaa ware made:   tha  first  pipe   reactor had 

combined haating /secondary pulp-laached pulp-electric  energy/ 
and the  second one was heated by diphila.   The  pulp  is charged 

by two paralldl two-stage membrana-pistan pumps.   The critical 
flow-rate  causing no precipitation of particles was calculated 

according  to  an equation.  The  heat   balances of tha  process ara 
given in a flowsheet  and the dimensions of  the reactor were 
determined according to an aquation where   tha over-all heat 
transfer coefficient   is determined.   In the   pipe  reactor using 

diphila  the   pulp is haatad bj diphila  vapor at  352° C and 4 atm 
pressure  while   the  leached  pulp haats  up  tha   liquid diphila   from 

70     to 250    C   in  the  haat  exchanger as  tha   pulp cools  down  to 
150     C.   Heat   balances   in  tha   process  are  given.   After the  haat 
transfer coefficients  have  been calculated   the  reactor dimensions 

can  be determined.   In  the pipe  reactor with combined heating  50% 
of  the     total  necessary endrgy was   supplied  by electric  haating 
and   in  tha   pipe   reactor with diphila  <+5% of  the   total  necessary 
energy was  supplied by  tha  combustion of  heavy oil. 

212. ISTSBL,   B. :   Disk  filter performance   improved  by equipment   redesign. 
Filtration and  Separation,   /oi.   i^..   Ao.   <*.   Mar.   H76.   pt>.   270-271, 
275- 

3y  using   50  segmenta   instead of  12,   capacity was   increased  by 

10A.   The   improvement   cf  case  discaarge  95* or  -aas  against   tne 
previous  75^  increased  capacity  by  25.1«   Due   to  the  aliñar  apnea 
of  operation  pannitt9d   by  the  new   lesion  aus   ~,o   tnd   very favoraole 



m 

cake   discharge   characteristics,   capacity  »as   increased a   furtner 

35%.   By   reducing down-time,   capacity  was   further  Increased   by 20%. 
All  this  adds  up  to  a  doubling  of   the   capacity   of  the   filters 

compared  with  their  forerunnara.   The   filtration   iu  the   Bayer 

proceas  and  the  filtration of  gypsum   from  H,P04  are  given as 
example, 

08 



6.      ENVIRONMENTAL   ASF5CTS  OF  THE   ALUMINA   INDUSTRY 

245. Calcination  of  aluminum   hydroxide.   Aluminium,  Magnesium,   :?.«••      Ind. 
Re.   Lost.   No.   497,23b  /2<*   Lac.   1975/-   /Soviet  patent/ 

Process  la carried  out   in a counter-current  stream with flu«  gasas, 

the  duat  being  trapped and returned  to   the  cycle.   Por  Increasing 

the   productivity of   the   process,   10-40* of  the  trapped duat   ia 
added  to   the  cocurrent   stream with  flue  çasea and the  remaining 

duat   is added with  the  Al/OH/y 

244. DAVIES,   V.   B. «   Experience  gained by  unloading  red mud  into  the   aea. 
Revue   de   l'Aluminium,   No.   4*5-   Sept.   1975-   pp.   H.   /Preach/ 

A description of tna   site  of  -.ha alumina  planta of the   British 
Aluminium Company at  Newport,  Uonmoutshire,  is given emphasizing 

their  influence of  the methods used by them of getting rid of 

red mud. 

245. 5LPERHÍ,   I.   T.   et  alii:   Aspects of  the   trapping of alunit« duat   in 
countarcurrent dust catchers.   In:   "Protsessy Perenosa Tapia Massy 
3ushke  Razlichnykh Mater." Minsk,   1974.   Akad.   Nauk B.   SSR,   Inst. 
Teplo-S£f»p~->obmena,   pp.   210-214.  /Ruasian/ 

Finely dispersed duat emitted from  fluidized bed for alunita  /I/ 
calcination was more   readily trapped than dust emitted from  furnace 

for  I  reduction.   The  wettability of  both kinds of dust and  the 
variation of   I dust   composition with  the  degree  of  ita  trapping 
were   examinad  by analyzing  the   precipitated dust  for  AlgOj,   Na20, 
K 0 and Si02-   The   percentage  of  SiO-,  increased with decreasing 

the   degree   of  trapping,   while   that  of  Al^ deceased.   The   Al^ 
percentage  and A1205:S1C2 ratio  in dust  froœ reduction furnace 
decreased more  sharply with decreasing trapping efficiency than 
that   from  fluidized  bad  furnace.   Multicomponent  technological  duat 

is  beat   segregated  by multistage  countarcurrent dust  collectors. 

246. GAVHILOVA,   V.   A.:   evaluation of  -:he   hygienic  aspects of new technologies 
for continuous   leaching  of  oauxita   sinter.   Trudy  /AMI,  Jo.   di.   19/1. 
pp.   109-111.   /Russian/ 

An  nygnnic   evaluation was sadi   of   several  aspects  of  a  new 
continuous   leaching  process for extracting sodium  alginate   from 
sinter  in  tne   production  of  acumina,   deverai  recommendations ware 



made   to   liairivo   'ha   rmcnns   Iron,   u   rr/íinne   st uidj << nit.    "hase 

ine laded   the   rer oris*, rue '. im\  of   the   ventilât. <n   system,   ^ovenn»; 

tanks,   in.-!!)l it ini»-   the   tubing   and    la^rovinii  the   nr   ;irculitian 

in   the   lo.'icMii»'   nuil ii;i/ • 

2<*7. Hardening  wiste-water   sludpies  uiiinc   a   corr;<>.iita   cement   and   calcium^ 
licnoauifonate  mix.   Kurita   Industrial   To.    Ltd.   ou.   V"'  U55,17';>   /<? / July 
l'^7V-      /Japanese   patent/ 

Sludge   from  wast«   water-treating   plants,   ae tai-reíining   processes, 

ate.   10  mixed  with  a   hydraulic   hardening   ígent   under   heating  and 

dehydrated  after   at if f «nirg.   For   example,   l'>0  parts   red mud contain- 

ing 41/b water,   from   an  Al   refining   plant  was nix ad  with   7   parta 

of  a   j'.¿  hirh-early   strength cemant-Port lana   cement   mixture   and 

11  /based   on   the   cetre nt/,   calcium    i ignosulf «mate   in   a   mixer.   The 

mixture   wan   agitated   for   5  mm  while   heating   Dy   injecting   steam, 

poured   into   a  mold  when   ita  hardness   reached   5,   and   compressed 

at   ïbO  kg/3q  cm.    The   resulting  hardened   product   had   hardness   l1?. 

¿Hb. UCDOROV,    i.   I.   et   alii:   A   study  of  dunt   entrainment  on   a   model   rotat- 
ing  kiln.   Trudy   /All,   No.   -id.   l-T/4.   pp.   7¿-o¿.   /Pulían/ 

An  experimental   study  was made   of   the   gen i rat ion   and   entrainment 

of  duat   dun rip;   the   operation  of   a   model   rotating  kiln.    The   materials 

studied  were   bauxite   3inter,   sand,   matçneaia  ore   and   Iron  ore- 

Particle   site   and   geometry  parameters   are   presented   as  a   function 

of  kiln diameter    and   rotational   velocity.   An  empirical   formula 

was  developed   relating   the  dust   concentration   in   the   exit   gaaea 

to   the   operational   variables.   The   effect   of   sas   flow   velocity on 

dust   concentration  depended on   the   oarticle   size   distribution of 

the  material   processed. 

¿44. H'/ASTUHLN,   Ju.   I.   et   alii:   Kfticiency   of   scrubbers  after   the   granulator 
and   fluid, ivid-ued   kiln   in   the   production  of  coagulants.   Himija   i 
Tecnologi ja,   Kiev,   No.   o.    1 v/4.   pp.   40-4¿.   /Russian/ 

A  system   composed  of   Doyle   scrubber,   .-as washer and   polypropylene 

filter was   subastad   for wet   purification of  gases   after  the 

granulator   and   tluí i ized-bad  kiln   in   the   processing   of   kaolin 

and  alunite.   The   content   of  Si,   and  dust  was  determined   in waste 

srase8  using   the   scrunbing apparatus   separately or   in  combination. 

T¡.e   cas   temperature   and   premure   were   measured  at   the   input  and 

outlet   of  each   apparatus.   The   efficiency of  30,   removal   was  about 

60% with  either  the   ¡Joyle  scrubuer  or  gas washer  or  their combination. 

This  efficiency   increased  to  db-  when   these   apparatus  were   combined 

with  the   polypropylene   filter,    "he   efficiency  of   dust   removal   in- 

creased  from   the   Doyle   scrubber   /¡Wo/,   with   the   ga3   wasner  /WV 



and their oor^aat.on / ^7V to the simultaneous jae >i" aL three 

/">Q%/. l^irge partiera of lu at 1—vJ - ¿ ^ an/ »ere found m -.ha trap 

of the Doyle acruDbor in amounts o* <.», «tareas In the flue the 

amount   was  only   -.•<>. 

¿50. LA.1NER,   A.   ?.   et   alii:   A   study  oí   the   process   of  alunita   lust   re- 
covery   in  counterflow air   streams.   Jvetnya   Uetally,   No.    ->.   U?S   PF 
42-^5-   /Russian/ 

The   mean  of   recovering   alunite   iuat    m  counterflow air   streams 

was   developed.    The   recovery  system   involves   the  consolidation 

of  dust  from  countercurrent  air  streams   by  a  water  apray.   A 

schematic  diagram  of  an  experimental   recovery system   la   anown. 

Water   spray  is   injected   into   both  countercurrant   atraama   which 

collide   in  a  precipitating chaaoer.   Thu   du3t   is  recovered   in  the 

bottom  of  the  chamber.   Experimental   data   snow -ha   influence  on 

dust   recovery  of  the   amount  of watar   injected  into  each  air  stream, 

dust   concentration   in  the  air atr-tama  and  velocity  and  temperature 

of  the   air  atreans. 

251. M00DI3,   S.   P.;   HAU3EN,   R. :   Disposal  of   solid  wastes from  an  alumina 
refinery.   In:   "Treatment,   Recycle  and   Disposal  of 'Vastas",   Australia, 
1975.   Institution  of Chemical  Engineers,   pp.   T22-T25- 

An alumina  refinery must  dispose  of  about   V+ of  a  ton of  solid 

wastes  for  every ton of  alumina  produced.   About '*Q% of   this  is 

tailing."  called  "red mud",  with  leaser  percentage  of  red  aana 

and  ash.   The   red mud  had  an average   composition of  Fe-,0,   51-5%, 

TiO-,  7. Of«,   5i02  14.5#,   A1205 2^.i% and  Na20 7-5"».   îf'-'orta have 

been made  to  use  the   red mud  by  reclaiming   ita minorai  content, 

using   it  as  an  additive   in clay  products   for producing  bricks  and 

light-weight   building materials  and miscellaneous  applications. 

In  the   reclamation  of   red mud,   efforts  were  made  to   separate   it 

into   Ai.,0,  and  Fe-,0,   and  reclaim   these.   Some   substantial  work was 

reportad on  process   smelting by  the   Russians.   The  Japanese  have 

been able   tc   separata   the   red mud   into   the   basic  oxides  with  limited 

success.   Using  red mud  as an additive   for clay products,   some  hign- 

-grada,   light-weight  ceramic  parts  have   been produced.   Typical 

miscellaneous  uses  for  red mud were   listed aa  flocculating agenta 

for waste  water treatment  and  for  soil   stabilization and  condition- 

ing. 

2C2. Separation  of  red mud  from  waste water.   Kurita  'Aiatar  Inaustrias,   Ltd. 
No.   75  096,^60 /27  Dec.   W7V-  /Japanese   patent/ 

3ed mud  is  separated  from  the  waste  water  by flocculation with 

poly/:ia  acrylate/  and  cationic  polymer  flocculenta.   The   over-all. 



effects   of   tha   polymer  and   the   cationlc   polymer  flocculant   mixtura 

on  the   floe   sett Un«  rata   and  suspended  solids  removal  ara  more 

affective   whan compared  to   those  using  the   polymer or the  cationlc 

flocculant   alone.   Thus,   160  g   bauxite   /containing  120 g  Al/OH/^/ 

was  treated with  1   1   lu^X, NaOH,   heated  for   1   hr at  130°  to  150°  C, 

and  then  cooled to   )b°  C.   The   red mud   sludge   thus  produced was 

first  mixed with 2b ppm   poly/Na  acrylate/  /molecular weight  about 

3.4  x   106,   viscosity at   30° C   in 2N NaOH  =  4.1/  /reagent  A/  and 

then with  b  ppm  poly<f   C beta-/methacryloyloxy/athyl 7trimethyl- 

ammonium  chloride 7 viscosity  at   }0°  C   in  N  NaN0} = *.l/  /reagent 

B/ at  95°  C.   The  mixture  at  95° C had a  floe   settling rate  of 

P.8 m/hr and contained  \b0 mg  suspended  solids/1»  however,   in the 

control   liquor,  where  no   reagents were  added,     the   floe  settling 

rate  was  800 oag/1.   When   b ppm   reagent   A or  ¿b  ppm  reagent   B was 

added,   the   floe  settling  rate   was 8.9  or 0.Ö1  m/hr,   respectively, 

and  the   suspended  solids  concentration was  ¿60 or  110 mg/1, 

respectively. 

2S3* VOGT.   M.   F.;   ST3IN,   Ü.   L. t   Dewatering large   volume  aqueous  slurries; 
55 sand bid  filtration of bauxite   residue.   In:   "Light Metals 197b".   Vol. 

2.  New York,   1976.  Metallurgical  Society AIMS,   pp.   17-132. 

Dewatering  techniques were   investigated  for  the  problem  of  land 

disposal  of bauxite  residue  at Kaiser's  two  Louisiana alumina 
plants.   Development of  suitable  processes was particularly  important 

because   of South Louisiana weather conditions,  where an excess of 
rainfall   over evaporation  is   typical.     A  sand  bed filtration  system 

was  selected and is now  in operation at  tha   Kaiser Grane re y Works. 

This   process  is  shown  to   reduce  red mud  slurry volumes from  one 
third to  one fourth of  the   initial volume.   Given tha slurry 
characteristics and  system  design,   the   impounded mass will,  upon 
reaching   its maximum  consolidation,   show  little  tendency  to  repulp. 
Inaications  so  far are   that   the   impoundment   area,   upon stabiliza- 

tion  at   tha  surface,  may  be   reused  for  farming /after replacing 

topsoil/  or mining of  the  mud   for other uses.   The  application of 
this  process  to  other  slurries composed  of  fina  solids which sattle 

slowly  to  a  low solids  content  are  discussed. 

12 



7.      SC NCMIC  AND  COMMERCIAL ASPECTS 

25^. Alaasfüzitö expansion.  Mining Journal,  Vol.   287-   No.   737^.   17 Dec. 
1976.   p.  4Ô1. 

Expansiona  ara  underway  at   Cha  Almaafazltö  alumina  plant  in 
Weatarn Hungary to expand  output from around  300,000 tona/year 
to 325,000 tona/year. 

255- Alumina for  Venezuela.   Mining   Journal,  Vol.   ¿86.   No.   73^2.   7 May 
1976.   p.   368. 

7anezuela has entered  into agreements  to  purchase  i 150 Billion 
worth of  alumina over tha   next five-year parlod.   According to 
reports from Puerto Ordaz,   Alcaaa will buy ona   million tona 

alumina from Jamaica and  Surinam to cover raquiramenta for tha 
company's  smelter being established at Matanzas,   near Puerto 
Ordaz. 

256. Alwest redefined.   Mining Journal,  Vol.  287.   No.   737^*.   17 Dec.   1976. 
p.   <+75- 

The  reformulated plan   Involves the  estimated   investment  of i 650 

million  in  an 800,OCO-1,000,000 tons/year  alumina   refinery. 

257. India.  Smpnaaia  on alumina,   Wining Journal,   Vol.   ¿8?.   No.   7351>   9  July 
1976.  p.  27. 

The  government  ia  presently  considering plana   to   establish an 
alumina  refinery near  Viahakapatnam  in Andhra   Pradesh which will 
use  tha   port's  facilitila.   An export-orientated   refinery was 

originally  planned  in Madhya  Pradesh. 

25Ô- Naw era for Spain.   Aluminium  expansion.  Mining Journal,  Vol.  287-   No. 
7351.   9 July  1976.   pp.   ¿1-22. 

Production of aluminium  continuas to expand,   rising i)j 9.9% last 

year to  210,000  tons.   Ther-5   were only two   producers  - SNDASA - 

/123.0OO  tons/ and ALUGASA.   la I?75  iaports  of   this -natarial  rose 
by 12% to   -*-d,CC0  tona  coatine ¿ o7 million. 

Z'-y'*. New pnasa   for   Seseara  Australia,   aiming Journal,    /o i..   ¿6?.   No.   7?6H. 
S   Cet.   H76.   pp.   £7 3-2"^. 



260. 

In 1976 dollar  T.1U.8,   i 4,000 million has  baan  invastad  in  th. 
past l„ y,ar.   in *,.tam Auacralia's  sùarp  Lncraaaas in alumina 
production capacity.   ¿Ico.  Intand.  Joining  al.aat   to  atart  during 
tuia financial yaar  th«   building of  tna worla'a biggaat aluaina 
raflnary. 

Philippina alualna.   Mining Journal,   Vol.   ¿84.   No.   7296.   20 Jan.   1975- 

A multinational  consortia, plana to  atart aluaina output on 
Mindanao I.land,   Philippin,.,  ..rly in tha naxt dac.da.   Pra.ant 
plan, .nri.ag.  th.  ..t«blltìa,nt of a  Joint rantura,  curr.ntly 
known a. f..t Pacific  alualn. Corp. ,  by th.  and of  thla yaar. 
C.pltaliaation and aquity 1. currently bain« discu.s.d by Co»alco 
Con«ino Hiotinto of Au.tralla,  Holland Aluainiua N7,  Koba  3t..l 
Mifublshi Cha.ic.l   Industri..,  Nippon Light Matal.   Kaiaar lluvia» 
and Raynold. M.tala Corp. 



8.   PROPERTIES OF ALUÎ1EU 

261. BRMAK,   V.   L.   es alii«  Mechanism  for specific  aurface   stabilization 
of aluminium oxida  at 1000-1200° C  by the  addition of  alleali metal 
oxidas.   Trudy,  Goaudarstvennogo  Instituía  Prildadnoj  Himii,  No.  68. 
1973-   P«   7.  /Rusaian/ 

Tha  stabilization of  tña  apee ific  surface  area of  Al2°3 at  110°    to 

1200° C by addition of alitali metal oxides M20 is due  to tha   in- 
hibition of a alpha-AlpO,  phase   formation by  the  U20.   The  additiva« 
penetrate   into  the AlpO,  crystalline-lattice  rearrangement.   Tha 
specific  surface area was measured by Hg porometry and the crys- 
talline  structure was determined by X-ray diffraction.   The M20 
ware  LipO,  Ha20,  ^0,   Rb20 and Cs20. 

262. LBIPOLD,  W.   at alii:   Possibilities of particle   size characterization 
of aluminas.   Berichte der Deutschen Keramischen Gesellschaft,  Vol.   52. 
So.   8.   1975.   PP.   263-268.   /German/ 

Tha  title  subject was studied by Andreaaen's /1971/ theory of 
sedimentation and micrographie  particle-size distribution and 
determination of specific  surface areas by gas parmeation and 
gas adsorptLon.   These methods proved useful for the  evaluation 
but  the  resulta 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 tha  alaminas. 

263. MITRA,   3.  K.   et alii;  Study on the   slag corrosion of  high-alumina 
bricks.   In:  £"Proc   Seminar 7 High-Alumina  Refractories,  Calcutta, 
May 1973.   ¿19767 pp.   86-9^. 

The  corrosion of commercial  refractories containing Al2
03 45-60% 

by slag in reheating or o.   h.   furnaces was studied.   Tha  effects 
of AlpO, content and physical properties of the   refractory, 
furnace  atmosphere,  and nature  of the   slag on the  rate  of corrosion 
are  discussed. 

264. PAÜK5R,  V.   I.   at alii:   Increasing the  effectiveness  of  sintering of 
hi*h-iron    red mud.   Ifinerainoa   Sye"e,  No.   25«   1975«   pp.   l*-26. 
/Russian/ 

The   hi^h-Fe   red mud containad Al-,0,,  22. *6,   ?a2ûT  22-5,   Si02  ~S'^» 
CaO l.y*,  TiC2  5.5,   3C,   l.óì and :ia~C  13-0%.   The  maximum extraction 
of  A1-.0-,  and Na~C of 37.7  and  94.9f«,   respectively,  was  found whan 

<£   3 <• 



the   system  «as  held at   1500°  C   for  <y min.   Calcite  and  soda  were 

added  to   the   system for  the   case  of  higher  Fa^ contents.    fae 

presence  of   petroleum colie   In  the   system  /l.b*,/  for     reducing 
Pe20,   into   PeO or Fe  In  an  Ar  atmosphère   improved  the   A1¿0}  and 

Na20  extraction  to  3b.3-9}.2   and   ib.¿>,   respectively,   when     ne 
system  was   held  at   11^0°   C   for   50 min.   Also,   extraction  of   Na2C 

and  Al2°*>   incr,a8ad  ln  syst«018  having  a  reducing atmosphere  and 

no  solid  reductanta. 

265 PRAN-XUAN,   Ü. :   Thermodynamics  and   thermokmetics  of  alumina  solutions 
ln cryolytic  mixtures.   Theses  presented at   the   Université  de   Provence, 
Vol.   1.   pp.   VIII.   /French/ 

The   expo riment  with alpha-  and  gamma-  aluminium  solutions was 
affected  by  using microcalorimetry at  high  temperatures. 

266 ROT     D.   et  alii J   Some  aspects  of  use  of  high-alumina  bricks   in  olast 
furnaces   in   India.   In!  ¿"Proc   Seminar 7  High-Alun ina  Refractories, 
Calcutta,   ¿¿ay 1975-   <fl976_7 pp.   120-L}?. 

An alalysls  of the  use  of  high-Al^ bricks  in  Indian blast 
furnaces  ia  followed by an attempt  to  outline   the  various modi- 

fications caxrled   out  as well   as  envisaged  in  the  near  future   ln 

the  blast   furnaces in India. 

267. SIJNDARAM,   P.   5.   et  alii:  High-alumina  refractories:   application, 
service   performance,  and  future   requirement.   In:   ¿Proc.   Seminary 
High-Alumina  Refractories,  Calcutta.   Kay  U73-   ¿T1976.7 PP-   138-1^6. 

The   use  of  high-Al¿0,  refractory bricks  in e.g.   the  sinter plant, 

blast   furnace,   rotary kiln,   and  reheating  furnaces of  the   Rouckela 
3teel  Plant,   India,   is  described.   Bricks  various  specifications 

were   employed;  their performance   ia  discussed. 

26a. VARNBR,   J.   R. ;   STOLZ,   R. :   Strengthening of  alumina.   Second   Inter- 
national  Conference  on mechanical   Behavior of Materials,   197b.   pp. na 
1761-176? 

Polycrystalline  *¿$x  ^a   D9flQ  tnannally  strengthened     by  quench- 
ing   from  high temperature   using a  new  process which eliminates 

failure  due   to  thermal   shock  during  processing.   Specimdna  are 
soaked at   the  optical  temperature   of   Vy;Q    and  1700°  C  for  square 
and  round   rods,  respectively,   then  dropped  directly  into   the  oil- 

amulsion  quenching medium. 

269. WARGALLA,   G. r   Utilisation of   red mud  fur  the   production of  cam mt 
and expanded  clay.   Revue  de   l'Aluminium,   No.   ^x>.   òept.   1975.   PP-   VI. 
/French/ 

Due   to   its  high hematite   contents  red mud   is  an  interesting 
product   for  bringing about   sintering.   Among others,  wnen   produc- 
ing cement,   its main constituants  function  as  regulators  for  the 

crystallina,  hydraulic   phages. 
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