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1. TBCHHOLOOY OP THE ELECTROLYSIS PLAHT 

1.        ACTOI, C.P. et alii: High-voltage pul«in« of a laboratory aluminum, 
electrolysis call. Industrial and Engineering Chemie try, Procesa 
Design and Development, Vol. 15. No.2. Apr. 1976. pp. 285-29o. 

A small laboratory Al electrolysis cell has been fabricated in an 
attempt to reproduce experimentally the reported observation that 
short-duration, high-roltage pulses applied to a conrentional Al 
electrolysis cell can sigaifleantly increase the energy efficiency 
for subsequent Al extraction over present practice. 

2«        Aluminium-manganese alloy. Kaiser Aluminum   and Chemical Corp. Io. 
3,951,764 /lo Peb.  1975/. Official Casette, 2o Apr.  1976. /U.S. patent/ 

In the process of producing Al by electrolysis of AlgO^ feed in the 
presence of a molten fluoridic salt, which serres as a cover layer 
for the produced molten Al and which dissolves Al^, and wherein the 
produced molten Al is connected as cathode in the electrolysis. 

3. BAZBENOV, A.E. et alii: Behavior of aluminum reduction cells during 
power supply Interruptions. Cvetnye Metally, Ho. 6. 1976. pp. 4o-42. 
/Russian/ 

A routine shutdown was simulated by shunting electrolytic cells away 
from the common circuit of the series in order to study the thermal 
and electrical characteristics of industrial reduction cilia for 
currents above 150 kA. 

4«        BAZHEHOV, A.E. et alii:  The use of experimental-statistical methods 
for determining the electrolysis of aluminum.    Cvetnye Hetally, Io.  lo. 
1976. pp. 32-36. /Russian/ 

A mathematical model of Al electrolyser developed was used to optimise 
several variables of the process. Effects of inter-electrode distance, 
cryolite content, current and molten metal level on yield, as 
determined from a regression analysis of the experimental data, ars 
presented graphically. Also presented is the cost/ton of Al as a 
function of some electrolyser process variables. 
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5. BEOÜHOV, A.I.t Electrical resistance of cells during the electrolysis 

of melts with horizontal positioning of electrodes. Izveatija Vysaih 
Uoebnyh ZavedeniJ, C vet naja Metallurgija, So. 2. 1976. pp. 75-8o. 
/Russian/ 

Electrolytic cell parameters were established for the electrolytio 

separation of metals,  particularly Pb, using horizontally positioned 
electrodes. An empirical relationship was found for the dependence of 

supplementary electrical resistance associated with the presence of 

nonconducting gas inclusions in the electrolyte of an electrolysis 

cell, current density» temperature and depth of immersion of the 

anode in the electrolyte. 

6. BBGUHOV, A.I.t General dependence of gas content on the current density 
during electrolysis with horizontal stud anodes. Izveatija Vystfih 
Uoebnyh Zavedenij, Cvetnaja Metallurgija, Bo. 1. 1976. pp. 29-33. 
/Russian/ 

A general expression for a functional dependence of the gas content 

on the current density during electrolysis with horizontal stud anodes was 

derirsd. The expression is given ast f • f^^/ai^/1 • aia/ where f 

and f|MZ are specif io gas content for a given density of anode current 

lft and maximum possible gas content, respectively] a is an empirical 
constant. 

7*        ESQUÍ OV, A.I. et aUit Modeling of the flotation of carbon partióles in 
cryolite-alumina melts. Iveetija Vysllh Uc'ebnyh ZavadenlJ, Cvetnaja 
Metallurgija, No. 4. 1976. pp. b2-56. /Russian/ 

Stokes law was applied to the flotation of coke particles in the 
molten electrolyte used in the Hall process and model experiments 
were conducted in cryolite-alumina melts, aqueous solutions of zino 
chloride and solutions of bromoform in isoamylacetate. 

6.        BERGS, B. et alii: The Influence of operating parameters on the current 
sfflcieaey In aluminum   reduction cells. Ini  "Light Metals 1976". Vol« 
1« lew York.  1976. AIMS, pp. 23-47. 

A survey is given of earlier investigations on the correlation between I 
current efficiency /CS/ and the parameter«:  bath temperatures, inter- 
electrode distance, anodic current density and bath composition In 
laboratory and commercial Al reduction cells.  Recent experimental 
results for the effect of current density on the CS la 52 kA 
Soderberg cells are given. 

9.        BHILOTRA, K.R.K.: Utilisation of compacted dusts as a means of reducing 
alumina losses. Ini  "Light Metals 1976". 7ol. 2. lew York.  1976. AIMS. 
pp. 41-50. 

Investigations have shown that the alumina fines mixed with the 
calciner product are responsible for   about 5035 of the total alumlaa 
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losses from Alcan'a smelting operations at Arrida while those seni, 
to the Bayer process are only partially recovered.  A novel process 
which eliminates completely the need to mix any alumina dusts with 
the calciner product or to return them to any par^ of the Bayer 
process consist of compacting the already separated alumina dusts 
and then feeding them to the reduction cells in the form of suitably 
sized granules. 

10. BIKETOVA,  L.7.  et alii:  Aluminum   losses in a chloride electrolyte 
Trudy VAUI. Ho. 92. 1975. pp. 48-51. /Russian/ «¿«ctroiyte. 

An experimental study was done in quartz tubes to determine the effect 
of initial A1C13 concentration in HaCl-KCl-AlCl3 electrolytes on Al 
losses while the melt is held at temperatures ranging from 700° to 

.   • 1000°C for periods ranging from 1 to 7 hr. 

11. BLAZEVIC, Z.:  Cooling of an electrolytic furnace for production of 
^^^   îïïHiS Wl f»llu•- Tehnlka /Belgrade/,  Vol.  31. Ho. 3. 1976. pp. 349-352. /Serbo-Croatian/ 

The maximum permissible time of power failure /t/ which does not lead 
to an irreversible arrest of the electrolytic furnace for Al production 
was theoretically calculated for a HO kA cell with prebaked anodes. 

12. J^fAJro, D.  et alii: Thermodynamic discussion of some energy problems 
imi îi!c>Sii WLi8ht M*tal* 1976"' To3L- *• New ïorî. S?6? 

A detailed thermodynamic calculation of the theoretical energy input 
requirements of Al electrolysis is presented. This leads to a relation 
between the current efficiency and the energy efficiency of the 
process. Considering this relation the possibilities for Improvement 
of the energy efficiency are discussed. 

13. BÜRHAKDf, V.7.  et alii:  Study of the motion of electrolyte and anode 
gasee on a high-temperature model of industrial aluminum   eleeti-ni*««- 
ÏÎÎÏiCÎ?ï,d îBOdS--.Ial~tlJ» ***** üc-ebnyh zîveSïi?, Sv^níji7 
Metallurgia, Ho. 2. 1976.  pp. 81-85. /Russian/ 

Expérimenta were made at 700°C on a model electrolyzer to study the 
motion of electrolyte and gases in the space between the side wall 
of the electrolyzer and a pre baked anode. The rate of motion of the 
gas bubble« increased linearly from 15 to 40 cm/sec a« the bubble dia- 
meter increased from 5 to 30 mm for current densities of 0.4-2.0 A/sq 

14. 
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«-??!P 5«î!î*Stauflx*dTt0 •I«*»»   bars on cathode« for electrolysis 
cells. Hörend* Hiñes Ltd. Ho. 828,189 /29 Apr. 1974/. /BelgiuTÌÌ'ìnt/ 

Process for fixing a Cu contact button to the Al or Al alloy conductor 
bar of an electrode plate, comprises coating the Cu button with a thin 
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layer of Ag; mechanically screwing the Cu button In the conductor bari 
preheating the assembly to 93.3° to 482°C¡ welding the Ag-coated Cu 
button to the Al bar,  the solid mechanical Joint obtained by screwing 
thus being reinforced by a strong metallurgical bond with a low 
electrical contact resistance. 

15.      DIETRICH.  H.:  High temperature filtration under difficult chemical 
conditions,  In:  "Proceedings of the 6th Annual Industrial Air Pollution 
Control Seminar",  Cherry Hill, N.J.  1976. American Institute of Plant 
Engineers and Rossnagel and Assoc,  p. 10. 

Heat resistant media, both woven and needled,  are now available for 
high-temperature filtration applications in polypropylene, acrylic, 
polyester, aramide, polytetrafluorethylene, mineral fibers, stainless 
steel and sintered metals. Uses of these materials in filters for 
spray drying processes, lime kilns. Al smelting ovens, steel smelting 
furnaces and Cu refineries are desoribed. 

16»      DUBY, P.j  Annual review of extractive and process metallurgy. 
Metallurgical processes—Electrometallurgy. Journal of Metala, Vol. 28. 
Io. 3.  1976. pp. 8-11. 

An annual review of electrometallurgy Includes the CCS electrowinning 
cell, air sparging, periodic current reversal /PCR/,  recovery from 
dilute solutions, fluidiied bed electrodes, solvent extraction hardened 
Pb anodes, Ti blanks instead of Cu, leach-electrowinning, Zn electro- 
winning, electrolysis of salts, computer control, prebaked anodes, 
fundamental research, electrolysis of aluminium trichloride, production 
of smooth Ti plates, electrowinning pure Cr in a K and Liei melt and 
the recovery pf Pb. 

17. Electrolytic furnace for aluminum   in which melted fluoride is inserted 
»•^J?»-carton f^oi* and °*th°de blocks. Nippon Light lieta 1 Research 
Institute. Ho. 75.        031,609 /12 Sept. 1974/. /Japanese patent/ 

In an Al electrolytic furnace an electrolyte cell of melted fluoride 
la inserted between cathode and anode C blocks and alumina to be 
electrolysed is dissolved in the electrolyte cell. A layer of foamed 
C material is formed on the reverse surface of the cathode C block 
and a layer of electrically insulating material is formed between the 
foamed C material and the furnace. Durability of the furnace is 
increased. 

18. Ileetrolyser automatic alumina feeder. Aluminium Magnesium Elect. Ind. 
Re. Inst. Ho. 461,973 /25 Aug.  1965/. /Soviet patent/ 

The proposed design insures accurate metering of the alumina with 
amali batohes fed every 2-6 min with a signal from the control unit 
to the solenoid air valve. The latter provides an interlock between 
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the vacuum batcher and the air cylinder, whose piston   carries   the 
freely mounted tool for breaking the crust in the  electrolyzer. 

19. E7ME1T0V,  V.A.  et alii:   Refinement of the baking of high-power 
electrolyzer with an upper current  lead.  Cvetnye Metally,  No.  11.  1975. 
PP. 32-35.  /Russian/ 

It is shown that the  baking of anodes,  after first pouring the  liquid 
Al into the basin and subsequent    forming of the anode on the hardening 
metal,  makes it possible to increase the reliability of the anode 
basin contact and to improve the heat  distribution in the basin and 
the current distribution along the anode. 

20. PR0L0VA,   E.B.  et alii:   The effect of phosphorus pentoxide on the 
operation of an aluminum   cell. Trudy VAHI, No. 89.   1974.  pp. 36-39. 
/Russian/ 

The effect of the raw material impurity, phosphorus pentoxide,  on Al 
cell temperatures was studied. The phosphorus pentoxide content of 
aluminium fluoride,  obtained from superphosphate plants,  can be as 
high as 0.008-0.014 

21. PURUAN, A.; FEMENIA, P.: Temperature-time relationship in an aluminum 
reduction cell. In: "Light Metals 1976". Vol. 1. New York, 1976. AIME, 
PP. 245-273. 

The time evolution of temperature in a prebaked anode Al reduction 

cell was studied during preheating. Electric current distributions 

for both anodic and cathodic systems were obtained along with the 

corresponding Joule heat generation. A model was developed to calculate 

corrections for the electric currents taking into account perturbations 
on cathodic and anodic distributions. 

22. GEPTER, S.E.: Modeling the magnetic hydrodynamics of aluminum cells. 
Trudy VAMI, No. 89. 1974. pp. 13-18. /Russian/ 

The melt circulation and undulation occurring in the Al cell as a 

result of electrodynamic forces were mathematically modeled. Maxwell 

and Naiver-Stokes equations were applied to the analysis, magnetic 

induction was equated to electric field intensity. 

23. G00DNOÏÏ, W.H.: Cell resistance and alumina addition. Kaiser Aluminum 
and Chemical Corp. Paper from "Light Metals 1976". Vol. 1. New York, 
1976. AIME, pp. 295-314. 

The relationship between the total voltage drop of a reduction cell 

and the alamina concentration of the electrolyte has been well 

documented. Several strategies have been proposed which use this 

relationship for alumina addition control. Pilot cells under this 

type of control have been operated for several years with excellent 
operating results. 
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26. 

27. 

28. 
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Preliminary resulta of a general investigation Into the formation of 
Al4Cj la molten flux electrolysis are gi,en. Cylindrical graphite 
crucibles of base 26 x 6 nun and height 35 am were used.  Into these 

ZZ wTiTiiT TU"8 °f 10 8 natUral CI70lite' 2 « A1 ^.399 and 0-10 «t % A1203. The crucibles were heated to 1050°C in an inert *aa 
atmosphere and held at this temperature for 4 hr. 

2ÏÏE& fIiuorîde•oÎSi°orS1anî1^^f?^ed *„*• "*c*io* b.t.«n 
of Pluorine ChSStSÎ ÎÎ? a^lífl!'^! ¡í^íl^*' JOUmal 

Co^dTtT*10; 0f ^ a0lUti0n Wlth CJ*8talli- NaP was investigated. 
Z^ íw e f0naati0Q °f Na3AlP6 /cryolite/, i. u- 
/chiolite/ and SaAlP^O were established.  The hitherto    resumed to 
be une able NaAlP^O was isolated and its X-ray diffraction data 
aa well as thermal behavior were determined. The possibility of 
interconversion of these compounds into one another is outlined. 

Components of cathode voltage loss and cathode temperatures in Al 
smelting cells were measured using electrically insulated internal 
probes and thermocouples.  In normal operations, the voltage drop 

frTr.f Tnff?* ~ lD8igfliflcant- *•*»• -"age loss decreased 
lZ¿Zi 5 lflltially t0 °-09 * °-02 7 wlth ^ - «- ^ 

S-InloÎ^^^ in electrolysis of 
AIME,  pp.  159-169. g      metals 1976". Vol.  1. Hew York,  1976. 

Electrolysis of AICI3  in a NaCl-KCl melt produced metal fog and 
streamers at the cathode, giving a broad absorption band in the visible 
spectral region at wavelengths extending past 700 nm. The fog and 

1     Trw
qUlCkly dlflappcared **** electrolysis waa terminated, A melt 

in which Na was dissolved had a similar absorption band. 

^^ondiÌi2n1?EÌgnth G^^TÜ^ÍS^
1
*««*" * —*-*! 

Liege,  Belgium. 19767 p. ig /Prepîi^?/ °* Interaati°*al d-Electrotermia, 

A dynamic computer model has been developed for simulating unsteady 

«*    * °Peratl0Û-  The d7naffliC "«—*i~l -del and its 
computer program are briefly described.  Electrode parameters, auch a. 

LvironmlT T^  ^^ "^ P°aiti°n * ftu-* -d tnerll environment, can be varied as a function of time. 
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29. 

30. 

31. 

32. 

^ele^roTÄone 2¡ iSUSS^Ît-î1*}"  °* -lactrolytes a** 
Technical Report, TolTlS ÎÎ^ft? A^^  SS^Ä»**1 

A comment  on the phase diagram for the system Ï.F-A1F,.  a dissolution 

Ltd:' ^' meltlQS meChanl8° °f al— *» »• 3^6 « 
h    p    bill       n+r

d an0d8 reaCtl0n * A1 °le^°^ are6 presented. The problema on the structural entities and the electrode tactions, 
for example, ionic structure of electrolyte Na,AlP,-Alo0    over- 

^r of rhode reaction' ^^ °f «**. íArs example,  are discussed. 

jKl&. peîodau1oUon0p8rîS8%,1?SI.0flLSthM,aîloal -1 °f «- 
ATedenlí • «^-K^KJS»^» ^ïf?!»'^. 

Hath.matlcal equations »ere .ritten for imBl portlon8 of th# pro«.   of ,xeotPolytlc Mufaoture of A1. The ¿ « « £« 
matical model »ee Pamoate la» for extracts Al fro« Al 0 Ti 

::::rirP;0Prr
h's7etra °f —• °—-< pr.. 

natala 1976». Toi.  1. „e. Yo?*? 197t. *%£ ¿¡.lai•'.' ^  "Usht 

Daalgn d.cieions are compared „Uh ta. actual start-up and «arati*. 

7Zz:i2r th: anr -—••'••— - —* i^rrs* «the cathode paat, plant,  studia. ..re mad, 00 batea or contlnuou. 

ofa^od,        TS' UqU" °r MUt PltCh- "°" « »»»«- A of anodes and closed or open top baking furnace. 

P^i^Ss'^o-a^lf^^Äim8'^1^0' —- *» «» 
«o. 4.  1976.  pp. 37^Î5. /RSaïanT dUC,l0° C*U- °T,*»Ï« "»tally. 

Wt    Îï    8tru<:t»«- »M •»»t of A1203 in th. oruat i. inalgnif- 

,«"!'. tn" tT
08 îlon of tha orU3t -* ••«-"Md «- «wS .1» varied .ith the cell operation. The Al.,0.. content and grainTi« in- 

:nr:dintreM th*Kaî oontent d-°rM"d *• °» «-« - ^»T 

L 
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33. KACHANOVSKAYA.I.S,: Electrolyte circulation in the interelectrode space 
of an aluminum cell. Trudy VA14I, Ho.  89.   1974. pp.  40-45.  /Russian/ 

The fluid  circulation in the interelectrode space of self-baking anode« 
of Al cella was studied. The  effects of  current strength, from 1.5 to 
6 kA,  an Interelectrode gap,   from 8 to  16 cm,  were established. 
Flowllne charts are shown for different  conditions.  Increasing anode 
width results in an increased rate of electrolyte circulation. 

34. XER0UANT0N,   A.; PLICHON,  V.:   Effect of several factors on voltammetric 
curves at a  carbon electrode In cryolite melts with low alumina content. 
Comptes Rendus, Académie des Sciences de  Paris,  Ser. G.  Vol.  280C. No. 
10. 1975. PP.  629-632.  /French/ 

The addition of Al-O«,  the increase in the anodic surface or the 
elevation  of the temperature cause the  anode effect to appear on 
voltammetric curves obtained in an Al^O^-poor cryolite bath. A process 
of activation-passivation,  based on the  electrochemical oxidation of 

2 
C in the presence of the 0 -species,  is  the source of the phenomenon 
at high AI0O3 contents. 

35. KEROUANTON,   A.; PLICHON,  V.:  Voltarne try at a carbon electrode in 
cryolite-alumina melts.  Comptes Rendus,  Académie* des Sciences de Paris, 
Ser. C. Vol.   280C. No. 8.  1975. pp.  497-500. /French/ 

Several activation-passivation processes at the C anode can be 
distinguished by studying the voltarne trie curves obtained in an 
AlgO^-poor /0.3 wtjS/ cryolite bath.  Both CO and CO9 are produced 
simultaneously at the anode.   Both graphite and vitreous C anodes 
were studied. 

36. KORITZEV,     I.A. et alii:  Study of gas-filling of an industrial 
electrolyzer to control the process according to the composition of 
anode gas.  Izvestija Vyss'ih Uc'ebnyh ZavedeniJ, Cvetnaja Metallurgia, 
No. 1. 1976.  pp. 59-63.  /Russian/ 

The magnitude and the extent to which different errors,  introduced 
into the system through instrument readings, sir inflow in the bell 
or by errors introduced by Incorrect sampling of the air,  can 
influence  the gas filling in an industrial electrolyzer, are determined. 
In addition, the dynamic properties and the changes and nature of the 
gas under  the gas collecting bell have been studied. The largest error 
is introduced into the system via air inflow. 

37. KOZMIN, G.D.   et alii: Dissolution of alumina in the electrolyte of an 
aluminum reduction cell.  Cvetnye Metally,  No. 7.   1976. pp.  31-32. 
/Russian/ 

A major role in the alumina feed is ascribed to the dissolution of 
the cryolite-alumina crust by the electrolyte circulation between 
additions.   The cell is partially supplied with alumina in the 
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precipitate occurring during the extinction of the anode effect. 
Laboratory teata indicated that alumina waa retained at the metal- 

-electrolyte interface. 

38. KRYUKOVSKII, V.A.   et  alii:   Technology of the atart-up of high-capacity 
aluminum electrolytic  cella after temporary shut-down.  Cvetnye Metally, 
No.   1.   1976. pp.  41-43.  /Rueaian/ 

The major problem of heat-up in atart-up of high-capacity Al 
electrolytic cella after temporary shut-down,  auch as due to an un- 
expected interruption of the electric power supply for a fe* days or 
a month, is the lack of uniformity of the current diatribution in the 
anode and cathode.   Pouring in liquid Al in quantities sufficient to 
create good contact between the anodes and cathodes solves the problem. 

39. LESS,   L.n.:  The crusting behavoir of smelter aluminas,  la: "Light Metals 
1976".  Vol. 1. New York,  1976. AEÍE, pp.  315-329. 

Aluminas having a wide range of physical characteriBtica were added 
in the laboratory to cryolite melts under different,  controlled 
conditions of temperature and melt composition.  Crusts were usually 
obtained, and their strengths,  durability and solubility noted. 

40. MARTINSON, I.G.  et alii:  Calculating the electrical fields of a 
horizontal-stud Soderberg anode. Trudy VAMI, No.  89.  1974. pp.  29-35. 
/Rusais-»/ 

A at     ematical grid model was used to determine the effect of current 
flo»¡   -,t the bottom of a cell on the electrical fields of the anode. 
The  .sonditions chosen were 1"0 kA current strength,  280 x 20 x 30 cm 
anode dimensions and a current density of 0.762 A/sq era. 

41. MORI,  K.  et alii:  The surface oscillation of liquid metal in aluminum 
reduction cells.  In:   "Light Metals 1976". Vol.  1. New York,  1976. 
AIME,  pp.  77-95. 

Oscillations of a long period occurring at the interface between the 
electrolyte and the molten cathode metal decrease the effective 
interpolar distance.  As a result the cell becomes unstable and the 
current efficiency decreases. The oscillation can be estimated by 
measuring the current of the anode conductors. 

42. MORRIS,  D.H.: A math-ematical model of the alumina reduction cell. In: 
"Molten Salts". Princeton, N.J.  1976.   Electrochemical Society, pp. 
469-477. 

Based upon the equations of irreversible thermodynamics, and assuming 
local equilibrium,   expressions are developed for the cell performance 
parameters of the Al203 reduction cell.  A fundamental assumption of 
the model is that the electrolyte is a partial electronic conductor 
by virtue of the solubility of metal in the electrolyte. 

13 
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43.      MYERS, D.I.;  PARSONS,  R.H.:  Insurance of reduction operations stability 

using dynamic maintenance system approach.  In:   "Light Meta a 1976". Vol. 
1. New York,  1976.  AIME, pp.  287-293. 

A dynamic system of maintenance was developed to optimize the cost of 
physical asset protection by:  effectively planning,  controlling and 
reporting on the maintenance activities,  improving equipment reliability, 
maximizing the useful life of equipment,  determining and maintaining 
an equipment uptime  level to meet finished product delivery schedules 
and minimizing production losses due  to equipment downtime. 

L 

44*      NIEHAUS, H.E.:   Reduction cell removal with a telescoping strong back. In: 
"Light Metals 1976".  Vol. 1. New York,   1976. ABŒ,  pp7Ï49-156. 

A method and the necessary equipment are described for pot shell removal 
when the existing potroom cranes do not have the sufficient capacity 
to lift a shell that has not had the  lining removed. The equipment 
used is a portable strong back which can be lifted with the existing 
potroom cranes and is used in conjunction with them. 

45»      NIKITnr, A.V. et alii:  Study of the gas filling and the flow rate of the 
anode gases in powerful aluminum electrolyzere. Cvetnye Metally, No. 8. 
1975. PP. 31-35.  /Russian/ 

The gas filling and the pressure of the anode gases were measured in 
an Al elecirolyzer and the results were used to calculate the flow 
rate of the anode gases. The results confirmed the local character of 
the anode effect. The measurement of the flow rate by means of a 
pneumometric tube allowed a new model to be developed for the flow of 
gusas and liquids in the interpolar gap. 

46«      OSTAPENKD, R.I.  et alii: Maintaining the field current in aluminum 
reduction cells with the PTE-1 fine current adjuster. Cvetnye Metally, 
No. 3. 1976. pp. 39-40. /Russian/ 

The use of a current controller PTE-1 for additional feeding of Al 
electrolytic cells was described. The controller is a three-phase 
bridge controlled rectifier with main voltage 0.4 kV, nominal rectified 
current 6.3 kA and nominal rectified voltage 6 V. The use of additional 
feeding reduced non-uniformity of temperature distribution while the 
average temperature of the bottom in the vicinity of anode was 100° 
to 120°C. 

47.      PETERSON, R.W.:  Temperature and voltage measurements in hall cell 
anodes. In:  "Light Metals 1976". Vol.  1. New York,  1976. AIME, pp. 
365-382. 

Fifty thermocouples and 30 voltage probes were placed in each of two 
anodes for recording data during 24 hr of operation. One of the anodes 
was set to the proper height in the bath and the other was set 1 in. 
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lower. Currant overloading vu ••rere in tht low «nod«,  reaulting la 
atud   overheating and currant imbalance. 

48. PORSBLOM,  G.V.:  Approximate mathematical daacription of electrolyte 
Sdr2?rn??i?" *" tì-

1Ì
llt,

/5
,ol*r "Pace of •* «luminum call.  Trudy 7AMT, 

HO« 89.  1974« pp. 5-12. /Ruaaian/ 

Tha affact  of anode gaaaa on hydrodynamics in an AI call waa analyzed 
theoretically. A two-dimensional analyaia of tha motion of an 
alactrolyta in tha interpolar apaca ia made.  Horizontal and vertical 
Telocity gradiente are ahown graphically and preaantad in equation for«. 

49. Production of carbon lining for reduction calla. Alean Raaaarch and 
5!*1i8Ant/5*í* **' 3'?32.244 /19 Dae.  1973/. Official Oaaatta, 13 Jan. 197b.  /U.S. patent/ 

50. RATKJZ, S.K.; PORLAHD, T.i  Aluainum-oxy fluoridea in cryolite malta. 
In:  -Light Maiala 1976". Vol.   1. Re« York,   1976. AIKE,  pp.   223-24o! 

Cryoacopic aeaaurementa ahowing tha preaence of tha complex Al-OP,*"2* 
aa the compiei first formad upon aolution of oxldee in AlkF-Alk^-AUg- 
-malta are preaentad. The alkali metala are Ha and K. Tha one et of 
the anode affect in teohnical Al electrolyeie ia explained aa due to 
a ahift at  low oxide contanta in the melt equilibria which concerna 
tha Al-oxy fluoridaa. 

51. RATKJE, S.K.:   Oxy-fluoro alumínate complexée in molten cryolite mt'.a. 
Ilectrochiaica Acta, 7ol. 21. No. 7. July 1976. pp. 515-5I7. 

Cryoacopic measurement e on tha KP-rich aide in the aya tarn 
KF-Al^-KgO-AlgO^ are preaentad. Amounta of   KjAlPg and F-0 added to 
O axe eo amali that an. idaal Hanrian baharior of tha aolution can be 
expected. Tha resulta, which indicate comp lax formations with the 
^^Zx complex aa the dominating apeciea for atomic ratio O/Al 

• lasa than 0.3 and KjAlïg molar fraction leaa than 0.005. agree with 
aimilar inveetigatlone of the correaponding la ayatem. 

52. RICHARD, M.C.  at alii: A new approach for comparing the impact on 
magnetic fields from Dot deeign alt erat ione. Ini  night Metals 1976". 
Toi. 1. lew York, 1976. AUDE, pp.  109-130. ^   ••*•- Vi* . 

During the life of an Al reduction plant, it ia often necessary to 
reTiee the cell design to meet either new enrironmental requirementa 
or material ehortagea. A family of computer programa has been 
developed to define the forces due to the magnetic field of the 
exleting cell, define the forcea due to the magnetic field of tha 
revised design. 
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53. ROBL, R.P.: Magnetic« improvement derices to reduce metal movement, lai 

"Light Metala 1976". Vol. 1. Sew York, 1976. AIME, pp. 97-108. 

Molten metal flow pattern» in electrolysis cella can be changed by 

modifications of either electrical current pattarne or magnetic field 

patterna within the molten metal. Electrical current patterna are 

mainly determined by anode current balance. Magnetic field patterna 

are mainly determined by geometry of the currenta, but are alao 

etrongly influenced by disposition of magnetic materiale. 

54. ROLLATO, P.s MAUAKTOV, G.s Electrochemical reduction of Al-CL, ion» in 
chloroalumin*te melte. Journal of the Electrochemical Society! Vol. 123. 
Io. 9. Sept. 1976. pp. 1299-1303. 

The electrodepoaition of Al at glaaay C, Pt and \T electrodes in 

alightly ecidio chloroaluminate melt» has been atudiea uaing eyelio 

Toltammetry, chronopotentiometry, chronoamperometry and related 

technique. The reduction of AljCL^- ions inrolvee a nucleation procesa 

at glassy C electrodes and, to a lesssr extent, at the Pt and f 

electrodes. .*t Pt electrodes alloy formation is also involved. 

55*  SAJDAK, R. : Coefficient of current division in aluminum electrolytic 
/S^f'w?1*7 i M,tal* WIMIMM. Vol. 21. Mo. 10. 1976. pp. 396-401. 
/Polish/ 

An account is giren of inrestigations mads to eliminate the harmful 

effect of the magnetic field in alumina electrolysis. Attention was 

giren to certain simplifications of known formulas to which supplements 

were introduced as a result of which the component of magnetic 

Induction is considered as a function of the random variable alpha 

/coefficient of current division/ and the working cycle of the anode. 

56. SAKSTZKSOEBUSC, T. et alii: Estimation of statss in aluminum reduct on 
osila applying extended Kaiman filtering algorithm together with a non- 
linear dynamic model and discrete measurements. In: "Light Metals 1976", 
Toi. 1. tsw York, 1976. AIME, pp. 275-286. 

A multlvariable state estimator of an Al reduction call based on a 

dynamic model for the energy and mass balance of the cell is preeented. 

Ths stats estimator used a reduced re rei on of this mod?l together with 

Kalman-fliter techniques. The statss hars a real physical a^aninf such 

ass ths mass of Al, ths mass of dissolved AljO, in the bath, the 

temperature in ths bath, ths mass of ths lids fresse, etc. 

57. SDKS, D.t Reducing the consumption of electee energy at the Slatina 
Aluminum forks. Mstallurgia, Vol. 27. So. f. June 1975. pp. 296-297. 
/Rumanian/ 

Proposals are mads to reduce ths consumption of electrical energy at 

the Slatina Aluminum Works by reducing ths operating voltage in „am 
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electrolyeis tanks and decreasing the number and duration of the anode 

effecta. The problems arising fron the weakening of the insulation 

provided by the concrete base on which the tanks are mounted and from 

short circuits in the electrolysis line are discussed. 

58. SIRAJEV, H.S. et alii: Effect of process conditions on electrolyte gas 
filling and resistivity. Cvetnye Metally, Ho. 7. 1976. pp. 33-35. 
/Russian/ 

Studies on electrolyte gas filling and resistiTity were nade on 

vertical-stud Soderberg anode cells with the cryolite ratio, 

electrolyte temperature, alumina concentration and interpolar gap 

the same in all tests. A method of dimensional analysis was used to 

determine the gas filling as a function of the parameters governing it. 

59. STE3TSB, A.i HAMBERG, K.J The HaP-AlP,-Al203-Ha20 aystem. Activities of 
aluminum fluoride and sodium fluoride^in melts saturated with alumina. 
In: "Light Metals 1976". Vol. 1. Hew York, 1976. ADŒ, pp. 203-221. 

The electromotive force of formation and concentration cells in 

•aP-Al?3 melts saturated with alumina was determined at 1278°K. The 

activities of Haf and AIF3 as a function of the molar ratio HaP/AlP^ 

were derived from the results. Transport properties of cryolitic melts 

are also discussed. The results indicate that practically all the 

current is transported by Ha ions around the cryolite composition. 

60. - TEUnrn, S.: Application of refractory linings with silicon oxynitride 
binder in aluminum reduction cells. Bányászati és Kohásxati Lapok, 
loháasat. Vol. 108. Ho. 8. Aug. 1975. PP. 367-370. /Hungarian/ 

61*  THCMSTAD, J. » BOLSETH:, S.: An electroanalytical method to assess the 
concentration of dissolved metal in cryolite baths. In: "Light lletals 
1976". Vol. 1. lew York, 1976. AIMS, pp. 171-182. 

Metal dissolved in cryolite melts can be oxidized anodically on Pt 

electrodes. A limiting current is observed which is a measure of the 

concentration of oxidisable species. The limiting current density 

iaersases with increasing HaP/AlP^ ratio and with increasing Al 

activity. 

62.  THOISTAD, J.: ROLSETH, S.: Anodic oxidation of aluminum dissolved in 
cryolite melts. In: "Molten Salts". Princeton, H.J. 1976. Electro- 
chemical Society, pp. 393-399. 

Aluminum dissolved in cryolite melts was oxidised anodi cally on Pt 

electrodes. A limiting current was observed which Increased with 

increasing Al activity. The results are interpretad in terms of 

monovalent Al as the predominant oxidisable species together with Ha. 

Ih« limiting currant density increased with increasing HaP/AlP ratio. 
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63. THOHSTAD, J.: Semicontinuous determination of the eonoentrmtlon of 

alumina In the electrolyte of aluminum cella. Metallurgical Trans- 
actions, Ser. B. Vol. 8fi. No. 1. Mar. 1977. pp. 125-130. 

The concentration of AljO* In Al cell bath was determined by a semi- 

oontlnuoua chronoPotentiometrie method using a graphite electrode 

Immersed in the bath, was assessed by a dilution technique with L1C1 

as additive. 

64« DRAT A, N. et allit Behavior of bath and molten metal in aluminum 
electrolytic cell. Journal of the Japan Institute of Light Metals. 7ol. 
26. Io. 11. 1976. pp. 573-563. /Japanese/ 

Inclination and oscillation of the bath/liquid metal interface in Al 

electrolytic cells are barriers to be overcome for enlargement of the 

cell and economy of energy consumption. The Instability of the inter- 

face is theoretically explained in detail on the basis of electromagnet- 

hydrodynamics. A guide for the optimum arrangement of busbars is 

suggested to design the cell on enlarged capacity and energy economy. 

65*  VnrERAXI, I.E. et alii: Thermal conductivity of cryolite melts. 
Inienerno-Fizlc'eskiJ-Zumai, Vol. 30. No. 5. 1976. p. 929. /Russian/ 

The effective thermal conductivities of cryolite and of electrolyte 

melts of Al electrolysis at 1000° to 1100° and 940° to 1040°C, 

respectively, were measured in graphite cells by the nonstationary 

method of coaxial cylinders. The effective thermal conductivity 

Increased with increasing thickness of the layer of the material 

measured, which was explained as being due to heat .transfer by 
radiation. 

66. VSTTUKOV, M.M. ; DYBLEf, B.S.: Aluminum-cryolite alumina melt studied 
by anodic ehronopotentiometry. Blectrohimija, Vol. 11. No. 3. 1975. 
pp. 504-506. /Russian/ 

Anode ehronopotentiometry was used to study the nature of dissolved 

Al in cryolite melts and the kinetics of the anode process. By changing 

the activity of liquid Al, using the appropriate Al-Na alloy, and 

determining the relative solubilitiee of Al, both NajP and AIP were 

shown to exist in the melt. The calculated values of the diffusion 

coefficiente were anomalously large. In addition to the usual 

translational mechanism of diffusion, an additional mechanism, 

related to electron Jump, is apparently present. 

67. VITYUXOV, M.H. et alii: Anode effect during electrolysis of cryollte- 
-alumina melts. Zumai PrikladnoJ Hlmii, Vol. 48. No. 10. 1975. pp. 
2306-2307. /Russian/ 

The anode effect was studied under potentiostatlc conditions by 

measuring the anode potential with a sensitivity of +5 mV, which 
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was obtained by using the differential input of an oscillograph. The 
experiment «u carried out in a B carbonitride reoeel preriously 
impregnated with to« electrolyte. 

6a# 2*ÜS:iH:i^H°? t0»^?fwï'2c; îha,in?rg3r consumption by lsdge profil« 
!5d ??*« Pad' Iûî Li«nt *•***» 1976". Vol. 1. Sew York, 1976. AIME. PP»  49—55» 

An improrsmsnt of the roltage stability of electrolytic calla waa 
obtained by wane of a eteep ledge profile, extending only a little 
under the anodes and by increasing the depth of the metal pad.  fly 
stabilising the cells, the roltage, »toU1, could be decreaaid by 
0.20 V, earing 0.62 kfh/kg Al. 

fi9#      ÎZ1*? *a*ly«i« sampling of aluminum electrolytic bath. Mitsubishi 
pìtent/   Ifldu-tri#" Ltd« ,0» J5 1079,389 /6 Jan. 1975/. /Japanese 

X-ray of Al electrolytic bath samples coapriseet raw material of 
analysis is cooled, solidified, extruded and resulting product is 
crushed with remoral of Al grains contained in it, raw material is 
sifted, Al crushed into plate form is eliminated and only crushed 
material is extracted; and extracted raw material is crushed to a 
Tery fine powder. 

70.      MULp, I.V. et alii j Effect of temperature and flocculenta on the 
precipitation rate of particles in a cryolite suspension. Zumai 
PrikladnoJ Himii, Vol. 48. No. 4.  1975. pp. 883-885. /iSaeian/ 

Soap sharing» of the composition C^&jjCOOIa were added to an 
Industrial cryolite suspension in the form of aqueous solution 
containing 3.5-75 ag soap/1. The cryolite suspension contained la? 
5.72, IfcgCOj 44.52, laHCOj 3.24, and suspended solids 14.52 g/1. 

71"      ïleitMÎ;*!*«?1}^^!?6?1"??"1!1011 ?ot«*i*l of A120, and SiO, la the electrolyte of lnduatrial baths for aluminum making production? 
Metallurgia.Vol. 27. Io. 6. 1975. pp. 317-321. /Sanlan/ 

The décomposition potential, Bd, of Al203 end Si02 in the electrolyte 
of industrial baths has been determined by the aethod of I-E curres. 
Ssrsral experimente were carried out with graphite, Al and Al-Si alloy 
cathod«s and the influence of Si02 additiona on decomposition potential 
of AljOj under rarious conditiona has been studied. 
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2. IE* PROCESSES POR THE PRODDCTIOl! OP PRIMARY ALOmjUM 

72.  Aluminum chloride production by reacting activated alumina with 
/S0^*^,*^*1 r«ducifl8 «««/•»/. Aluminium Suissa SA. Ho. 2540,063 
/IS Sept. 1974/. /Garaan patent/ 

Production of AlCl^ fro i Al203 ia improved by subjecting technical 

aluminum hydroxide to dehydration to obtain active Al203 having low 

reeidual water content and large epecific eurface area; and reacting 

**• Al2°3 wltn * chlorinating and reducing gaa or gaa mixture A1C1, 
produced by thia method ia euitable for electrolytic manufacture jf 
Al on induatrial ecale because of the low cost. 

73#  fi""Í5?" 2£°?í£*.piodu?tlojí froa raw "»teriala. Aluminium Suie e e SA. 
Io. 2540,064 /19 Sept. 1974/. /German patent/ 

Aluminum chloride ia produced from AlgOj containing raw materials by 

dehydrating the AljO^ material to convert it into an active form 

containing a small amount of residual water and having a large internal 

_ specific surface area, and reacting the Al203 with a chlorinating and 

reducing gas or gaa mixture. The reaction of the AljO, ia rapid and 

complete and the process does not require the use of catalyats, 
phosgene and reactors of special type. 

74#  iÄillu"fp0"ÄlTiaÄ
J
bi dr* •»•1*i»S Procete using nickel /oxide/, iron 

oxide or copper /oxide/ additive, and carbon. Agency of Industriai 
Sciencee and Technology, Io. 74 046,441 /19 Aug? 1970/. /Japanese patent/ 

A powdered ore containing Al^ ia mixed with HO or II, 0.2-1.7, CuO 

>r Cu 0.2-1.6, and/or Pe203 0.1-0.9 molee/mole of Al^ contained In 

the ore. A carbonaceous material is added in a stoichiometric amount 

required to reduce all the oxides in the ore and addltivea. Briquets 

or pellets are formed and reduced at 1600° to 2000°C to obtain an Al 
•lloy, which is reacted with A1C13 /g/ to recover Al. 

"• fiscr ;ï2rw7i?,%.H;tït/3,,54-M3 n ** w4/ otti°M 

A process for producing substantially pure Al from a raw kyanlte 
ore. 
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76. Aluminum production from kyanite by carbothermel reduction followed by 

deeuapoaition of the resulting aluminum-eilicon alloy by reaction with 
propyl«»« and hydrogan. Ethyl Corp. Ho. 415,475 /2 Aug. 1972/ /Britiah 
pat«nt/ 

77»  BABUKOV, A.Yn. «t alii: Carbothormic reduction of alumina aa a function 
of briquet temperature. Trudy VAMI, So. 89. 1974. pp. 67-68. /Rueaian/ 

Th« meohaniam of carbothermic reduction of alumina waa atudied. 

Condition« of forming Al by thia proceaa were optimized, eepecially 

briquet heating rate. Briquet« mad« of stoichic ìetric amount« of 

Al20j and C wore heated in a reaction zone at tempera tur«« ranging 

from 1700° to 2450°C. Below 1900°C. th« rat« of reduction waa alow, 

but abor« 190O°C th« rat« increased «ignificantly. At 2400°C, th« 
reaction flnlahed within 60 a«o. 

78. BARAI, P.J. et alii: Extractire metallurgy of aluminum. Aluminium 
Pechlney. T«eh. Ing., Metall., 7ol. 20. Ho. M65. 1976. pp. 57-88. 
/Trench/ 

A reriew on Al minorala, extractire metallurgy, refining and ua«a 
of Al. 

79. BUCH, B.A.: Alte ma tire proeaaaea for the production of aluminum. 
Proceeding« of information conference "Technology for Mankind", Baal«, 
Zurich, 1976. Schweiaeriecher Ingenieur- und Architekten-Ve rein, pp. 
*31~149. 

Th« adrantagea and dlaadrantagee — including «nrlronmantal problema 

— of the rarioua altarnatire proceaaea for Al production are 

oonaidered and th« n««d to r«duc« conaumption of coal and electrical 

energy aa wall aa other raw materiale ia pointed out. The following 

proceaaea are diacuaaed in detail: the Bayer-Heroult proceaa /with 

material and energy balance/, the Aluauiaee proceaa, the Pechlney H+ 

proceaa, the Alcoa proceaa and the Toth proceaa. 

80. Carbo-chlorination of A1P0.. Aluminum Corp. Ho. 3,935,297 /19 Dae. 1973/. 
Official Gazette, 27 Jan. 1976. /U.S. patent/ 

A proceaa of anhydroue carbo-chlorination of A1P0. comprieee the atapa 

of Introducing AlP04-containlng material into a reactor son«, 

Introducing CI and carbonee «oua mat «rial into «aid reactor «one» 

heating the reactor sone to a temperature of from 600° to 1200°C to 

form aluminum chloridee, phoaphoroua oxidee, phoaphoroua chloridee, 

phoaphoroua oxyehloridea and carbon oxidea; aeparatlng the reaction 
producta into three fraotiona by condeneation. 
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81. Carbotharmlc production of aluminum. Reynolds Metals Co. Ho. 3,929,456 

/17 Oct.  1973/. Official Gazette, 30. Dae.  1975. /U.S. patent/ 

A oarbotharnlc process for the production of Al from an aluminum oxide 
compri«««:  striking an opan electrical arc to a portion of the surface 
of a charge comprising an aluminum oxida and at least on« material 
selected from the group consisting of C, Al compounds containing C, 
and mixtures thereof. 

82. DAHIMASH, H.-J.:  Critical surrey of possible substitutes for the 
aluminum-molten flux electrolysis. Erzmetall, Vol. 29. Ho. 3.  1976. 
pp.  125-129. /German/ 

The Al molten flux electrolysis according to Hall and Heroult has 
remained practically unchanged in the course of time as far as tech- 
nology is concerned but its economy baa considerably improved.  Because 
of the relatively high consumption of energy and the high requirements 
for the purity of the alumina and the associated dependence on bauxite, 
attempts to find a substitute for the molten flux electrolysis are 
constantly being made. It is shown that pure Al cannot be obtained 
through «lectrothermic reduction in a single-stage process. 

83. IDWARDS, M.R.; LOTSRING, D.G.: Second progress report on recent advance« 
in extraction metallurgy. Pt.  B. Electrometallurgy—electrowinning and 
refining. International Metallurgical Reviews, Vol.  21. Sept.  1976. pp. 
123-128. 

for Al, slightly larger Hall-cells are theoretically possible,  research 
on the anode effect continues and evidence indicating absence of 
cathodio overpotential may rank important. He« processes at lower 
temperature and/or showing lower infrared losses are desirable. The 
Toth chemical process ria AlCl^ using Pe/ttn is essentially continuous 
but high-pressure, high-temperature technology is expensive. The Alooa 
process of electrowinnlng from chlo roa luminate melts is much more 
promising; patent details are giren. 

84. Ipsilon-alumlnum fluoride by evaporating aqueous UP solution of AU* 
under vacuum to dryness and heating. Io. 3,929,415 /26 Oct.  1967/. 
Official Gaiette, 30 Dec. 1975. /U.S. patent/ 

A method for preparing epailon-aluminum fluoride is characterised by 
an X-ray diffraction pattern with peaks at angles of diffraction of 
/In degrees/ 8.1 /very strong/, 18.8 /strong/, 24.8 /very strong/, 
26.4 /strong/, 28.1 /strong/ and 50.8 /strong/ with spaclngs in A of 
10.915A, 4.719A, 3.590A, 3.370A, 3.175A and 1.797A, respectivaly. 
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m       Pluidiaed bed deeubliming apparatus for recovery of aluminum chloride. 
'        ilu^uÌc^orL.rica7so. 3,930,800 /29 Aug.  1973.  14 Sept.  1971/. 

Official Gaiette,  6 Jan.  1976. /U.S.  patent/ 

Apparatus for effecting the deaublimation of gaseous aluminum chloride 
to wild form compriaeat chamber means for confining a self-replenishing 
fluidixable bed of particles of aluminum chloride;  a gas distribution 
plate defining the bottom of the fluidizable bed of particles; a gaa 
distribution inlet disposed beneath the distribution plate for 
Introduction of substantially aluminum chloride free gas into the 
chamber to maintain the bed of particles of aluminum chloride in 

fluidised condition. 

86. ORJOTHUM, J. et alii»  Possibilities for developingthe Hall-Heroult 
process. Aluminium, Vol.51. Bo.  10.  »75. PP. 634-637. 

The Hall-Heroult process is relatively speaking a very energy-intensive 
process. This is the reason why the Al industry is among the largest 
energy consumara. The future possibilities for developing the Hall- 
Heroult process are discussed with special reference to additives, 
Tsry high voltages, carbide formation and cell construction.  In tha 
asar futura tha Hall-Heroult process will continue to be the most 
important method of Al production. 

87. ŒJOTHKM. J. et alii: The Alcoa and Toth processes of »luaiaum 
production—outline and comparison. Aluminium, Vol. 51. Ho. 11.  1975. 
pp. 697-699. 

Tha search for new methods of Al production has been intensified in 
recent years. Two processes developed as a result of these efforts, 
the Alcoa and Toth processes, have in common that Al is produced from 
aluminum chloride. Extensive research is being carried out into the 
Industrial application of theas two processes which, technologically, 
are completely different. The Alcoa process is based on electrolysis 
whereas ths Toth procsss works by indirect carbothermal reduction of 

aluminum chloride by Un. 

88.      IA1TAH. B.C. et alili Design factors In »lu«inum reduction technology. 
Proo. R. Auat. Cham. Inst., Vol. 43. Ho. 8.  1976. pp. 239-243. 

Fundamental features of Al production by the Hall-Heroult and Alcoa 
electrolytic processes are reviewed. Likely future trends in the 
smelting process are examined. 

L 

JIFFB, J. H.H.» VASAKASRSE. 
advances in extraction metallurgy 
Metallurgical Revi ewe 

TASRKE, V.:  Second progress report on recent 
n metallurgy—pyrometallurgy. International 
, Vol. 21.  Sept.   1976. pp.  128-14. 

Physico-chemical data relevant to pyrometallurgy are reviewed and 
experimental techniques described. The eigniflcance of pollution and 
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of fuel coats ia discussed with particular reference to the Cu and Al 

industriée. 

90.      Metal recovery proceas.  Neo-Pro Corp. No.  3,942,976 /28 June  1973/. 
Official Gazette,  9 Mar.   1976.  /U.S.  patent/ 

A process for recovering the metal content of metal containing ores 
selected from the group consisting of sulfide and oxide ores and 
mixtures and concentrates thereof comprises igniting an intimately 
admixed mass consisting essentially of the ore and metallic Al to 
cause the metal content to be converted to metallic form,  sintering 
the ignited mass at  1000° to 1500°C  to form a coherent,  porous and 
easily pulverizable mass containing the metal content of the ore in 
metallic form,  and subsequently separating and recovering the metal 

content therefrom. 

91. Method for the production of aluminum. Applied Aluminum Research Corp. 
Ho. 3,918,960 /21 July 1972» new application of No, 3,615,359, 20 Dec. 
1967/.  Official Gazette,   11 Nov.  1975.  /O.S.  patent/ 

A process for the continuous production of Al comprises the steps of» 
introducing gaseous aluminum trichloride at a bottom portion of a 
reaction chamber. 

92. Method of producing aluminum fluoride.  Elkem-Spiger Verket. No. 
3,996,340; No.  1449.837 /12 Dec.   1972/. Official Gazette, 7 Dec.  1976. 
/U.S.,  British patents/ 

93. OHO, K. ; MORIYAMA,  J.:   Low-pressure,  direct arc, carbothermic  reduction 
of alumina.  Pt.  1.  Aluminium, Vol.  52. No.  7.  197b. pp.  424-429. 

Then the d.c. arc is  operated between two consumable AlgO^-C mixture 
electrodes under a low pressure due to continuous evacuation,  the 
reduction proceeds rapidly at the electrode surfaces because of the 
high temperature, above 3000°C, and the reduced pressure. The reduction 
products, comprising an Al and CO gas mixture, flow through the 
electrode gap and are exhausted into the vacuum chamber, maintained 
below 5 mm Hg, at a supersonic velocity,  and then quenched. The Al 
component of the gas mixture is deposited over the chamber wall as a 
layer of fine powder, while the CO is swept away to the pumping system. 

94. OHO,  K.: MORIYAMA, J.:   Low pressure,  direct arc,  carbothermic reduction 
of alumina.  Pt.  2.  Aluminium, Vol.  52. No.  8.   1976. pp.  509-513. 

In the low-pressure,   direct-arc,  carbothermic reduction of alumina, 
a d.c.  arc operates  between two consumable electrodes,  consisting of 
an alumina and C mixture, under reduced pressure created by continuous 
evacuation.  Since the arc temperature exceeds the boiling point of Al, 
the reduced Al forma a gaseous mixture with CO. 
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95. OHO, K.:  MORIYAMA, J.:   Low-pressure, direct-arc,  carbothermic reduction 
95        of alumina.  Pt.  3. Aluminium, Vol.  52. No. 9.   1976.  pp.  550-556. 

Among the possible pictures of the Al smelting reaction, the direct 
reduction of Al203 by C is thought to be the most simple. The low- 
pressure,  direct-arc,  carbothermic reduction of AlgO-j is based on 
the reaction to give directly a gaseous mixture of Al and CO. 

96. OSTANIN. Yu.D. et alii: Investigation of the intermediate compounds 
formed in the carbothermic reduction of kyanite concentrates. Trudy 
VAMI, No. 89.  1974.  pp.  79-85.  /Russian/ 

A study was made on the characteristics of intermediate compounds 
formed during reduction of a kyanite concentration by the carbo- 
thermic method. Briquettes made of kyanite concentrate and C were 
heated in a furnace at 2200°C and macrostructures of different 

sections were studied. 

97. Process for the production of finely powdered aluminum trichloride of 
uniform particle size. Società Italiana Resine SpA. No. 3,878,293 /13 
June 1972/. Official Gazette,  15 Apr.  1975.  /U.S. patent/ 

Process for the production of finely powdered aluminum trichloride 
of uniform particle size of at most about 1 micron and having a bulk 
density of 0.35 to 0.55 kg/cu dm from aluminum trichloride vapor. 

98. Production of aluminum trichloride and magnesium oxide. No. 3,939,247 
/27 Aug.  1973/. Official Gazette,  17 Feb.  1976.  /U.S.  patent/ 

A method of producing aluminum trichloride and magnesium oxide 
comprises reacting alumina or alumina-containing material which react« 
with magnesium chloride in accordance with the chemical equation 
A1203 + 3MgCl2 3 MgO + 2AICI3 wherein the reaction is carried out at 
a temperature in the range from above abov.t the melting point of 
magnesium chloride to 2000°C in the presence of a continually mixed 
mass  of inert solid particulate material and wherein the resulting 
produced AlCL, is recovered as a vapor from the resulting produced 

solid MgO. 

99,     Recovery of metallic aluminum and silicon by fusion melting. No. 
2420,595 /27 Apr.  1974/.  /German patent/ 

The source of C used to reduce the charge material to the metallic 
state is material such as bituminous shale,  coal waste,  ballast coal, 
candle ash,  etc. The raw materials are thoroughly mixed together by 
grinding, etc. to homogenize the mixture, the C content being present 
in a sufficient amount to reduce the oxide content. This mixture is 
then blended with a binder and pressed into briquets to form the charge 
for an electric reduction furnace in which it is converted into an alloy 
containing 20-50% Al, 40-7055 Si and 10-2075 Fe in a slag-free manner. 
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100. SHBMON, R.A.J.S Second progrese report on recent advances in extraction 
metallurgy. Pt. D. Chloride Process Metallurgy. International raoi;ion 

Metallurgical Reviews, Vol.  21.  Sept.   1976. pp.   I4I-I47. 

Steps in the Toth process of Al production from bauxite, clays,  etc. 
are set  out in detail.  The aequence-calcining,  chlorination /mixed 
with coke/, A1C13 purification and Mn reaction — corresponds to over- 
-all carbothermic  reduction. Economy and elimination of Hall-procesa 
pollution are claimed.  The chemistry is generally taken as feasible. 
The energy savings claimed are  large. 

101#    /17is«niUmS^/Pr/rUCti0n*  Vzw,0•* Ki^ Aluminium Works, No.  2244,899 /17 Sept.   1971/.  /German patent/ «r»,«?? 

Briquets for manufacture of silico Al in arc furnaces by fusion 
reduction of ores,  contain in wt %% 30-40* C reductant, 4-20% alumina, 
8-2056 kaolin,  balance disthene sillimanite containing 10-21 wt % 
disthene. The raw materials are mixed together with a sulfite-alcohol 
lye to produce a moisture content of 14-16* and briqueted in a roll 
briqueting machine before drying in a gas fired belt dryer at 200° to 
230 C to a moisture content of 13. 

102. WAIDE, H.i  Electrothermal winning and reprocessing of an aluminum- 
»* Í43-H4?n/Se"rman/ch«i«-lB««*•*-*«ebnlki Vol. 48.  No. 2.  1976. 

Wastes from mining of low-grade coal are smelted in an electric furnace 
to give an intermediate alloy containing Al 24-40, Si 38-52, Fe 14-20, 
C 0.2-2, Ti 0.5-2,  Ca 1-5*. The Al is extracted as an amalgam,  the Si' 
Is recovered by leaching with acid and the Fe-containing product is 
converted to a low-C steel. 

103. ZAGÜDABV,  A.M.  et alii»  Production of aluminum fluoride from fluoro- 

19^^1'1p^a^í-5^taÄïan/ydrOXlde•  Hiffliä"^ Promyslennost, No. 7. 

A 12* solution of HgSiFg is treated with Al/0H/3 at 90° to 95°C. Use 
of lower concentration of the acid makes centrifugal or vacuum 
filtration more difficult.  A 3-555 excess of acid is required for the 
reaction.  Reaction time is IO-15 min. Under these conditions Al/OH/ 
is dissolved almost completely and the removal of Si02 by filtration 
practicable. After cooling the filtrate,  AIP3 is crystallized,  removed 
with a cylindrical vacuum filter,  dried at 100°C and most of the 
crystalline H20 evaporated at 180° to 200°C. The AIP,  is calcined in 
a rotary furnace heated by burning natural gas. 
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104. ZYTADADZB, Q.N. et alii: Attaining the maximum rate of lanthanum and 

oarium ohlorlda raduction during '¿he vacuum thermic proceaa for 
production of aluminum-lanthanum and aluminum-cerium alloys. 
Soobííenija Akadamii Sauk QruzinakoJ SSR, Vol. 77. No. 2. 1975. PP. 
393-396. /Russian/ 

Statistical kinetic data from aluminothermic reduction in vacuum of 

LaCl, and CeCl-%, when analyzed using an optimazation technique* 

predicted maximum reduction of LaCl^ at 925 C, molar ratio Al:I*Clj • 

• 13.34 and process time of 33 min. An actual experiment gave 98%. 

The optimum parameters for CeCl, «ere 900 C, AltCeCl^ « 12.78 and 

26 mia. An actual experiment gave 96$ reduction. 

{ 
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3.   PRODUCTION OP SUPER-PÜRITY   ALUMINIUM 

105. Aluminium and aluminium alloys. Very pure aluminium by electrolytio 
refining.  In:  KIRK-OTHMER:  Encyclopedia of chemicaì technology. Vol.  1. 
New York - London,  19^3. Intersc.   Pubi.,  pp.  946-947. 

The principle of electrolytic refining.  Electrolytic refining in three 
layera. The Pechiney Company perfected a three-layer refining process 
which la very successful industrially. 

106. DDEETROV,  Q.:  High-purity metals.   Science,  Progrès, Découverte, No.  3424. 
NOT.  1970. pp.  10-19. 

Metallurgical chemistry research work towards producing very high- 
purity metals  resulted in reaching entirely new metal properties. 
The most remarkable among them concern conductivity, magnetism, 
mechanical characteristics and recrystallization phenomena. 

107#    SîeîS^/î? DÏc?U1970/ 0f aluaialuffl- NiPP°n "*** M«*al- Jap**«»« ^ 

The process comprises obtaining a density of Ca?2 in the Al electrolyte 
bath by using the detected intensity of CaK X-ray fluorescence, whioh 
is obtained by performing an X-ray fluorescence analysis on a sample 
of the Li containing Al electrolyte bath, measuring  the X-ray 
diffraction os Na, Li, aluminium-fluoride, LiP, NaP, CaP- and alpha- 
-alumina by X-ray diffraction analysis,  obtaining NaP/AlP, ratio 
/CR./ from the detected X-ray diffraction intensity of Na,  U, 
aluminium fluoride, obtaining the density of UP from the deteoted 
X-ray diffraction intensity of LiP, Na,  Li, aluminium fluoride and 
from the obtained CaPg density and adjusting the density of LiP and 
a NaP/AlP3 ratio in the bath to the desired range. 

108.    HANNIBAL, '.V.D.  et alii:  High-purity aluminium.   Production,  processin« 
and properties. Metall, Vol.  27. No. 3.  1973. pp. 203-211. /German/ 

Due to a many years lasting development researoh activity it is at 
last feasible to produce high-purity aluminum in different qualities 
and technical quantities as a semi-product. Por that purpose electro- 
lytic refining is applied, utilizing aluminium-organic electrolytes, 
horizontal zone-smelting purification, as well as the combination of 
these processes. 
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109* ORMAI, M. et alii: Modification« la the auba truc tur« of 99,99 aluminium 

folla during th«ir production. Prao«. Institut d«a Métaux Ion-?«rr«ux. 
TIY. lo. 1. 1975. P. 5. 

Jugoat war« produced on a 400 x 1050 x 2000 on roll; hot laaination 

gara 10 OBI «ida atripa; cold laaination r««ulted in 0,5 as «tripa) 

than followed the lamination of folla to 80 alorómeta; the re- 

cry at alllaat ion of tha folia; the «tripping with regard to tha foil 

aurfao« receired; oxidation of the folla to fora a dielectric layar. 

Production of high-purity aluminium by eleotrolyeis. Part IV. Int FUIDA, 
W.j GINSBERG, H.i Bauxite and aluminium. Part II. Aluminium. Berlin, 
1953. Walter da Gruyter and Co., on pp. 97-120. /Book in Oerman/ 

Derelopment of eleotrolytio refining with liquid anode and cathode; 

refining with «olid anode and aolida cathode and alao with «olid 

anode and liquid cathode; refining of aluminiua-ecrap by three-atage 

electrolysis ; abstraction of magnesium ;coapoaltion and characteriatica 

of a refining oell; «eparation of rich heary metal-containing malts; 

thermal balance of a refining cell; structure and operation of an 
electrolysis plant. 
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4. TO PRIMARY AIÜUUIUM SMELTBR HDOSTRT OF THI WORLD 

111. Aluminium in Canada. Rerue do l'Aluminium, Ho. 452. Jun. 1976. pp. 
284-285. /Frauen/ 

AICAI foraaaaa a long-tern ria« of Ita eleotrolyeia capacity at 
Quebeo by 45% up to the year 2005« 

- by eetabllahing at Port Alfred /about 16 la south froa Arrida/ an 

•lactrolyaia plant of 181 000 toni yaarly, in thraa etagea; 

- by modernising th« four «lactrolyaia planta at Qua bao to an 

axpandad capacity of 91 000 tons par yaar. 

112. Aluminium in Guyana and Indonaaia. Rerue da l'Aluminium, Io. 449, Mar. 
1976. pp. 115-117. /Franch/ 

The company GUYBAU baa agreed to delirar to China 30 000 metric tona 

of alumina in 1976 and to continue to aupply 50 000 ton* yaarly during 

1977 to 1979. - The president of Suai toe» Chemical and lippon Aeahan 

Aluminium eatiaatea the ralue of energy to be supplied by the 

elect roly aie plant at Aaahan to 4-5 ai Ili one. 

113. Aluminium in lorway and Yugoalaria. Reme de l'Aluminium, Io. 447. Jan. 
1976. pp. 11-12. /French/ 

The loraegian aluminium-producers are diapoaing of an electrolysis 

capacity of about 700 000 tona per year, while their transformation 

oapaoity ia only 100 000 tons yearly. — The aluminium plant at 

Titograd haa operated under auch heary conditions in the laat half 

yaar of 1975 that their loas suffered amounta to about 60 millions 
of dinars. 

114. Aluminium in Spain and Guyana. Rerue de l'Aluminium, No. 454. Aug/Sep t. 
1976. pp. 393-395. /French/ 

The Spanien company ENDASA foreeees an iaprorement for 1976 and intenda 

to produce 138 000 tona of primary raw aluminium, 55 000 tona of 

laminated gooda, 26 500 tona of wire and 13 000 tona of foil. The 

bauxite of Guyana ia being exploited by two state-owned companieat 

Guyana Bauxite Co. /formerly Damerare Bauxite Co nationalized in 1971/ 

and Berbire Mining Co. /formerly Reynolda Guyana Minea/. 
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115«    Aluminium In the United Kingdom. Revue de 1'Aluainiua, Ho. 456. lor. 
1976. pp. 505-507. /French/ 

Alean Aluainiua Ltd.   la la the position to expand the production of 
ita electrolyaia plant at Lyneaouth froa 120 000 tona to about 
170 000 tona par year within tha period of four yeara. — Brit iah 
Aluainiua will inveat 3 ai Ilion h to modernisa ita rolling mill at 
Falkirk, Stirlingshire. — Alcoa ha« announced ita intention to 
aodernise ita cold rolling plant for aluainiua atripa at 
ffaunarlwydd near Swanaea. 

116«    Aluainiua in tha United Statea. Revue de 1'Aluainiua, Io. 452. Jun. 
1976. pp.  284-285. /French/ 

Anaconda will reeuae the operation of a part of tha inatallation for 
tha aoaant at atandatill in ita plant at Coluabia Falla, Montana, by 
which tha percentage of ita elactrolyaia capacity will riae froa 71 
to 79%. 

117. Aluminium-refining in Europe, Japan and the United Statea. OEA, May 
1976. 31 p. 

The report coaaenta on the development« of the aluainiua-refining 
industry in the Unitad State«, Europe and Japan for the per.od of 
1975/1976. 

118. BALTEI3FIBGIH, K.i Selection and operation of a reduction proceaa for 
a developing country In the Middle Saat. Ini   "Light Metala 1976". Toi. 
1. law York, 1976. AIME, pp. 57-72. 

Aluainiua Bahrain waa founded in 1968 aa an independent company to 
produce Al on the la land of Bahrain in tha Arabian Gulf. The aaalter 
waa deeigned for an annual capacity of 120,000 metric tona of Al. Whan 
aeleoting tha proceaa the special conditiona of the area had to be 
taken into account,  namely cheap energy availability,  tropical dee art 
oliaate, reaotencee froa major industrial aupply countries and labor 
availability. A 105 KA pre bake,  low current danaity cell for aide 
breaking waa aelectad. 

119. BAUDART, G.A.:  Reflexiona on a change. Revue da l'Aluminium, Ho. 438. 
Mar. 1975. pp.  121-123. /French/ 

The centre of gravity of aluainiua world production, which prior to 
tha laat war waa located in Burope, paaaed to Worth America during 
the hoatilitiea and ha« remained there. Over the laat thirty yeara, 
the «hare of Eaatern Block countries in the aggregate figure haa more 
than doubled and it can be expected that with the development« 
announced by the USSR, this relative «hare will increase yet further. 
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120. CHABAIIES,  L.:  A quick look at the 10 years period COT«ria« 1970/1980. 

Rerue da l'Aluminium, Bo. 451. May 1976. pp.  209-210.  /French/ 

Between 1970 and 1974« Weetern World primary aluminium production 
capacity had lncraaaad by 3.100,000 t /7.5i*7year/.  2,300,000 t of which 
resulted fro« new planta. Between 1974 and 1978 production capacity 
Increase will be only 3.5£/year of which only 600,000 t will result 
fron new plants, i.e. 34* of the overall capacity increase 
/1,800,000 V. 

121. FISCHER, P.U.i  Prospect« of establishing aluminium electrolysis plants 
in the Persian Gulf region. Metals Bulletin Monthly, Dec. 1975 /60/, 
pp. 26-29. 

122. 0ÜDIARI), CI  Aluminium in Ghana. ReTue de l'Aluminium, So. 439. Apr. 
1975. PP.  178-181. /Prenoh/ «    -» • 

The corporation La Talco /90* Kaiser, 10* Reynolds/, which is running 
at Tema an electrolysis plant with 154,000 matric tons per year 
capacity, plans to Increase its capacity by 46,000 metric tons per 
year in 1976. 

123. 0UIBARD, C.t  Aluminium in Sweden. Rerue de l'Aluminium, Io. 439. Apr. 
1975. PP. 178-181. /French/ 

The Oranges Aluminium company has giren up its project for establishing 
a plant of 100,000 metric tons of aluminium capacity at Jokkmokk, which 
should hare started partly in 1977; howerer, the capacity of its 
slectrolysis plant at Sundwall will be expanded from 86,000 tons to 
135*000 metric tons per year. 

124. IPA figures. Mining Journal, Toi. 287. Io. 7358.  27.Aug. 1976. p. 158. 

Members of the International Primary Aluminium Institute produced 
839,000 tons primary aluminium last month, compared with 802,000 tons 
in June. 

125. OBI, 1.1  IPAI, the international primary institute. Rerue de l'Aluminium, 
Io. 441. Jun. 1975. p.  284. /Preñen/ 

It groups some 50 companies covering roughly 130 primary aluminium 
smelters and representing, due to this fact, nearly the whole Western 
World industry. 

126. KOTACS, P.:  Aluminium industry in Japan. Rerue de 1*Aluminium, Io. 445. 
lor. 1975. pp. 481-483.  /Prenoh/ 

The company Mitsui Aluminium dscidsd to double the electrolysis 
capaoity of its plant at Milks /in 1976 about 160,000 tons yearly/, 
since in the preceding year'Mitsui Alumina has continued to expand 

52 

L 
i 

J 



1 

L 

the capacity of ita «lumina plant at Wakaaatsu /Omuta/ from 200,000 

tona to 400,000 tona par year by Haren 197$. Tho expenditure on new 

lnatallationa amount a to 10.7 mllliarda yan /about 158 al Ilion Franch 

Franca/. 

127« MTSSONIER, H.: Trand. Unltad State«: axeitamanta from "cold »area". 
RaTua da 1*Aluminium, No. 459. Fab. 1977. pp. 66-68. /Franch/ 

Tha aluminium industry profited from the upward trand of tha economy 

in 1976. Tha market proportion of tho electrolyaia planta rapreaanting 

76* in January, hare attained 83% in June and 90.5% in December 1976. 

128. MTSSONIER, H. t Trand of primary ran aluminium in tha Western World In 
tha first quarter of 1976. Rerue de l'Aluminium, No. 451. Say 197b. 
pp. 219-220. /French/ 

Tha improvement o be erred regarding tha aituation of the industry In 

tha second half of 1975 war« confirmad during tha first quarter of 
1976. 

129. MTSSONIER, H.« Trends baaed on statistical data of IPAI for tha 4th 

Îuarter of 1975* the decrease of stocks has started. Rerue da 
»Aluminium, No. 447. Jan. 1976. pp. 7-9. /French/ 

In tha aacond half of 1975 the resumption of primary, raw aluminium 

deliroriee - which begun already in tha second quarter of 1975 - has 

continuad and bacaame more rapid, partly due to tha deliveries to tha 

Poople's Republic of China and partly also to purchases - mostly of 

technical character - of tho aluminium proceaaing industries. 

130. MISSONISR, H.j Trends based on statistical data of IPAI in tha 3rd 

quarter 1976. Rerue de l'Aluminium, No. 457. Ose. 1976. pp. 553-555* 
/French/ 

During tha third quarter of 1976 the comsumptlon of raw, primary 

aluminium reached 2,788,000 tons, which represents an incraaae of 25% 
as against 1975. The demand In aluminium - in tha aame period - nasi 

not changad considerably, which can ba explained by tha économie 

stagnation in Japan. 

131. MW Industrial Gas Turbine Station supplies Bahrain aluminium smaltar. 
Electrical Timea, No. 4392. 2o-27. Aug. 1976. pp. 12-13. 

Tha Alba emelter /producing orer 120,000 tons/year Al/ la powered by 

19 gaa turblnaa totaling 300 MST at 26.6 C, deaigned by General Electric 

/U.S./ and made by John Brown Engineering. Gaa turblnaa wars chosen 

bacauae of gas arallability, low capital coat and short dsllrery and 

commissioning timea. Thermal efficiency was not a factor, bacauae of 

tha extremely low gas cost. Distillata fuel can ba burned if tha gas 

33 

J 



•apply falla. Tablaa gir« atatloa statistic« and «how tha effect of 
tamparature on oparatlon.  Arara«« arailability la 95*. arara«« load/ 
/turbina 13*7 VW» thermal efficiency 21* and unplannad outagee ara 
laaa than 0,1*. Tba turbines drlra oloeed-air-circuit watar-coolad 
bruahleaa a.o. ganaratora manufacturad by Bruah Blectrical Machina«. 
/Baaad on a papar:  "600,000 hr oparatlon at tha world's laxgaat 
Industrial gaa    turbine power station", Robart Coata and John Little» 
to a G.E. Gaa Turblr.- Congress, Dubromlk, Yugoalarla, earlier in 1976./ 

132.    IIG0CSL» J.:  Alean - the second blggeat aluminium-producer of the world* 
Rerue da l'Aluminium, So. 461. Apr.  1977. pp. 161-166. /French/ 

Alean has built-up half of Ita preeent aluminium production In Canada 
during tha laat 50 yeare; Canada'a electrolytic production capacity 
has doubled In the laat 20 years. Hence, Alean hae met its international 
rocation by expanding tha transformation of alumina and aluminium for 
its own demands. 

133*    0U1LLBT, M.G.t  Process control computer systems — How does Alean make 
them work? Canadian Mining and Metallurgical Bulletin, Yol.  69. Io. 766. 
Feb. 1976. pp.  53-55. 

Alean has been inrolred in procese control computer system« since 1964* 
During this ten-year period» they hare applied this "magic" tool to 
rarloua proeeaaea embodied In the production of Alt  electrolysis, ore 
digeetion, anode batching aystarna and quality control. Tha rarioue 
approach«« Alean uaed to inaura that all theaa on-line proceaa control 
real-time applications reach their objectIT«« are outlined. 

134. PACKA1D. R.iuThe Metal Bulletin Handbook 1975. Metal Bulletin, London, 
Hay 1976. 8xn ad. 927 p. 

Tha tablea included in the Handbook render world-wide and country-wiee 
data on production, export and import of bauxite, aluminum, primary 
aluminium, aami-producta » castings and secondary aluminium in metric 
tona for the perioda of 1971, 1972, 1973 and January to September 1974. 

135. Primary aluminium in Japan. Rerue de l'Aluminium, Io. 457. Dae. 1976. 
pp. 551-552. /French/ 

Mitaui Aluminium intends to install 128 calcined anode cella 
/electrolysers/ at 136,000 amperea. - Sumitomo Light Metal Co. will 
start the operation of ita electrolysis plant at Sakata in January 1977. 

136. Primary aluminium in the United States. Rerue de l'Aluminium, Io. 448. 
Peb.  1976. pp.  58-60. /Preñen/ 

The Aluminium Aaaociation decided to transfer its headquarters from 
Isw York to Washington. The regroupaient of the 12 American primary 
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aluminium producer« - as members of ths Association - representa 85% 
of ths aluminium ssmi-finlshsd produot deliveries la tas Halted S tat ss. 

137.    BUS, I.W.i IZAS Bluff smsltsr. list. Aust.v Vol. 8. Io.  10.  1976. pp. 
241-242. 

When Cómale o and ths Isw Zsaland Government had agreed on rights to 
largo blocks of hydroelectric power fro» Lake Haaapeurl, Bluff, with 
a deep-water port aad close to aa established community, was aa obrlous 
ohoioe of sits. Preseat production is 150,000 tone/year, using Al-0* 
rsfiaed at Gladstoas, Queenaland, froa 7eipa bauxite.  Prebake reduction 
eslls operating at 150,000 A each produce about 1 ton/day; there are 
408 cells. Curreat efficiency is 86-90%. Aluminum tappsd into 5 tons 
eruclblee is taken by modified forklift truck to the Metal Products 
building and hsld in oil-fired furnaces pending analysis and alloying 
where desired. Products are sow, unalloyed and extrusion ingot, rolling 
block, K-grade redraw rod and alloyed foundry ingot;  each is 
summarised. Vertical direct chill is ussd for sztrusioa billet and 
rolling block, ooatiauous horlsoatal DC for foundry ingot. The plant 
is shown. 

138«    World situation in primary aluminium. Revue de l'Aluminium, Io. 448« 
Feb. 1976. pp. 58-60. /Preach/ 

According to statistical data published by IPAl, ths primary 
alumiaium-producere of the world /members of IPAl/ kept a stock of 
122,000 tons of raw aluminium in loveaber 1975, representing 15.6% 
of their monthly production« 
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5. SPECIFICS OF BQUIFHE8T IH THE PRIMARY ALöMdlUM PRODÜCTIOH 

139.   Aluainua electrolysis cathode block with embedded bondleee busbar and 
raised edgee for hearth ria.  Elettroearboniua. Io.  2529.215 /17 July 
1974/. /German patant/ 

L 

• eathoda of electrolytic calla, uaed for Al production by electrolycia 

of fuaed AI aalta, ia a block of C, graphita and/or eeaigraphlta la 

whioh a Bataille oathodlc bua bar baa baan ambaddad. The cathode blocks 

which surround the bua bars and fora an integral unit with the« hare 

raised edgea to fora a ria for the cell hearth. 

140. Aluainum eleetrolyele furnace. Giulini GabH. To. 3,960,696 /18 June 
1976/. Official Gasette, 1 Juna 1976. /U.S. patent/ 

la an Al electrolyaia furnace arranged to be filled with a ossa of 

electrolyte and haying a plurality of anodee, each preeenting a surface 

through which current flows and a cathode preeenting a eurfaoe through 

which ourrent fIowa,which faces the anode eurfaoea, and which la 

located to underlie the region to be occupied by the electrolyte, with 

at least part of the cathode surface being coexteueiT« with the anode 
surfacea. 

141. Aluadniua electrolyser anode bolt extractor and replaceaent apparatus 
for consumable anodee. Vai Institute AljuminleYoi. Ho. 2226,477 /20 Apr. 
1973/. /Trench patent/ 

Anode bolt extraction and replacement apparatus for Al electrolysera 

with a top currant aupply is of the type compriaing a cross-bar mounted 

on the lifting carriage of a traTcling crane and fitted with a hollow 

bolt extractor bar which mores in atatlon and in translation oarryiag 

a pincer constituted by a aockat with holding claape fixed to a 

suspension aoTiag Inside the socket and attached to a fastener whioh 
holds the elampa in their upper position. 

142. Aluminum eleotrolycer cathode casing. Bratak Aluminium forks. Ho. 
483,456 /29 Oct. 1973/. /SoYiet patent/ 

The cathode casing of Al electrolyser is designed In the fora of 

rectangular box with the longitudinal aides resting on the buttress 

beam provided with croae-bar aeabers. To insure uniform coapreaeioa 

of eleetrolyser bottom, one end of the cross-bar aaabera la fixed with 

a regulating mechanlem consisting of hydraulic jacks with supports sad 
stops. 
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143. Aluminum electrolyxer ladle lid system — Center lid boas grooved for 
coupling with lock-wedge controlling tie linkage. Bratak Aluminium 
Work«, No. 435,303 /27 Apr. 1973/. /Soviet patent/ 

Vacuum l«dle for Al removal from electrolyzers conaiata of a container 

with lid and auction tube, crossbar and lid wedges and a ayatem for 

rotating the ladles as required. By fitting the lid with a cylindrical 

boa« and providing a groove along this for the wedges and a system of 

lavera and a coupling, the entire lid operation can be mechanized and 

a considerable amount of time and unattractive work eliminated. 

144. Aluminum electrolyser aide lining. Aluminium Magnesium Elect. Ind. Re. 
Inst. Ho. 441,353 /12 June 1973/. /Soviet patent/ 

The side surface of blocks facing the anode is covered with magnesite 

bricka over the C containing blocks and this protecta the latter for 

• period of 2-3 months. This method also accelerates the formation of 

cryolite-alumina coatings, which protect the lining. The magnesium 

oxide, which ia the main component of magnesite bricks, passes 

«»dually into the melt, and this is equivalent to adding MgO powder. 

U5'   oSSïï? KÎÎSî 'S1?1** ?^ier^yoCorp- No-, 3.948,749 /2 Apr. 1975/. Official Gasette, 6 Apr. 1976. /U.S. patent/ 

A curved shield device for use in covering side openings in Al reduction 

potllnes comprises a series of planar prerolled extrusion members 

longitudinally Joined together, a base member disposed along the bottom 

edge of the extrusión member and an insulated lip member disposed 
along the top edge of extrusion members. 

146. AHHÜTH,?.: s.,d fop iapr0TMWJata in the installation of aluminum 
reduction cella. In: "Refractories in Nonferrous Metallurgy". Zeller- 
fsld, Germany, So. 29. 1975. GDMB, pp. 175-181. /German/    ùmi±9T~ 

Ta* construction of Al reduction cell ia described and operating 

problema associated with the C lining and cathode are discussed. The 
composition of the melt is constantly changing and any local 

irregularitiea in the lining may lead to uneven current distribution« 
and local overheating temperature gradients in the cathode. 

U7' ^RÎ^ÎK ^?p "aklaf "ûaped bodies. Vereinigte Aluminium '.Yerke AG. No. 
3.824,060 /12 Jan7l973/. Official Gazette, 16 July 1974. /u". patent/ 

An apparatus for producing coherent shaped bodies from granular 

material ia described. The granular material ia confined in a mold and 

the mold is subjected to vibratory motions requisite for compacting 

tns granular material. In accordance with the invention the frequency 
of the vibratory motions is continuously varied. 
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148. Au toa» tic feed block molding press for granular mataríais. Von Roll AG. 
Io. 3,887,685; Ho. 382,786 /3 Aug. 1972/ Official Gazette, 3 June 1975. 
/U.S.»  British patents/ 

A block molding press particularly suited for forming block electrodes 
by compression of granulated material mixed with a binder comprises, 
in combination with a press frame mold means open above and below;  an 
upper and a lower compression means fitting tbe mold means, 
respectively,  from abore and below. 

149. LeCARDIHAL, Ph.:  Hooding of Soderberg pots in the St.Jean de Maurienne 
plant.  In:  "Light Metals 1976". Vol.  2. New York,  1976. Metallurgical 
Society AIME, pp.  527-541. 

The 156 vertical stud pots at a Trench Al plant have been completely 
hooded to collect all fumes and reduce F emissions. The skirts and 
burners were left under their original hoods and a secondary system 
covering the peripheral part of the pot was mounted between the casing 
and potahsll. A hood fume exhaust system collects fumes which have 
escaped from the skirt and burner hoods. 

150. Cells for manufacturing aluminum by electrolysis. Soc. Electrodes 
rsfractaires Savole. Ho.  2251,629 /20 Hov. 1973/. /Prench patent/ 

A cathodic lining element for cells used for manufacturing Al by 
electrolysis, where the element consists of a precalcined C block 
containing at least one metal bar for carrying the electric current 
and placed in a longitudinal recess in the block. The novelty is that 
the gap between the metal bar and the walls of the recess is filled 
with a carbonaceous powder rammed to a •<"<•« apparent density of 1.4.. 

151. Centralised control system for electrolyse« provided with detectors of 
anodic effect, storage cells and recorder. Cvetmetavtomatika, Ho. 
475.418 /27 July 1973/.  /Soviet patent/ 

Automatic control of potential of anode effect in electrolyse» used 
in production of Al, consists of parallel circuits each of which 
registers anode effect of an electrolyser. The circuit Includes 
threshold relay which operates from anode effect exceeding 10 V. 

152. CLAY, J. et alii: Multivariable control of bath recovery plant for 
aluminum electrolysis. Measurement and Control, Vol.  9. Ho.  2.  1976. 
pp. 61-64. 

Careful examination of plant physical realities shows how a time- 
-varying, nonlinear, sampled-data, multivariable control problem can 
be reduced to an easily manageable adaptive, time-invariant,  linear 
one.  It was demonstrated how this computerisation leads to "i^my 
production and minimum costs in the operation of the bath recovery 
plant for the Hall-Herould Al smelting process. 
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153. Compressed air in the production of aluminum. Air Comprimé, No. 3. 1976. 
pp. 14-15. /French/ 

The role played by compressed air in the production of Al ly igneous 

electrolysis is described. The chipping hammers mounted on traveling 

cranes to break up the crust on the cells are actuated by compressed 

air as are the ejectors which remove the metal accumulated in the 

cathode area by producing a partial vacuum. The traveling cranes must 

stand up to very severe conditions which are described. They are 

supplied to all units of the Pechiney Group by the Soc. Electrique- 

Charpente- Levage. The cranes were designed by collaboration of Atlas 

Copeo and FUK at the Riouperoux /Iaere/ works. 

154. Cover for electrolysis plant. Volgograd Aljuminie, No. 2237,992 /15 June 
1973/. /French patent/ 

The cover includes a horizontal top part and end walls. Slooping side. 

walls are located on a frame pivoted to the plant frame and a drive 

is provided for each frame to lift it. In Al refining plant this 

enables combustible electrodes to be charged and the electrolyte to 

beztreated when the sidewalls are raised. 

155. Covering of an aluminum-producing electrolysis cell. No. 3,935»090 /15 
Mar. 1974/. Official Gazette, 27 Jan. 1976. /U.S. patent/ 

An Al-producing electrolysis cell having vertical side walls and 

provided with holders for block-type preburnt anodes, comprises: a 

hood for gathering and extracting volatiles, located above the cell 

and having side walls whose edges are parallel to the cell side walla. 

156. DRUKAREV, V.A.: Balance of anode material in various types of 
electrolytic cells. Trudy Vsesojuznogo Naucno-Issledovatelnogo 
Proektnogo Institute AlJumino-MagnievoJ Elektr. Promyslennosti, Vol. 
86. 1973. PP. 53-59. /Russian/ 

A comparative balance was made of the anodic material in various types 

of cells for Al production. Some technical economic and technological 

indices were presented of three types of electrolytic cells, namely; 

with upper current feed, with sintered anodes and with a side current 

feed. 

157. Electric furnace for aluminum-silicon alloys production. Aluminium, 
Magnesium, Elect. Ind. Re. Inst. No. 473,042 /2 June 1972/. /Soviet 
patent/ 

To reduce electric energy losses when current is passed through the 

charge and to improve the technical/economical parameters of the 

reducing melting, the bath is provided with vertical nonconducting 

baffles situated between adjacent electrodes. 
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158  Electrolytic aluminum furnaces control. Vereinigte Aluminium Werke AG. 
No. 2337,797 /25 July 1973/. /German patent/ 

An electrolytic Al furnace is controlled by a computer which adjusts 

the electrode distance from the furnace resistance. The desired value 

of the resistance is varied as a function of the current yield, the 

optimum of which is assessed by the number of voltage peaks exceeding 

a given value. 

159. Electrolytic cell alumina feeder. No. 457,752 /25 June 1973/. /Soviet 
patent/ 

The alumina poured over the electrolyte crust between the side of the 

bath and the inclined wall of gas collecting bell is heated most at 

the side close to the bell. Lift of the latter provides a gap for the 

movement of alumina under the bell, and the surface of the electrolyte 

then receives a batch of alumina. 

160. Electrolytic cell line for aluminum production. Nippon Light Metal, No. 
J5 1123,717 /22 Apr. 1975/. /Japanese patent/ 

Electrolytic cells are arranged side by aide along electrolytic cell 

lines; a rectifier is provided for supplying a d.c. current to each 

cell through a conductor; conductors are laid along both shorter sidea 

of each cell; a compensating conductor is laid outside an intercali 

conductor, along the shorter side. 

161. Electrolytic cell for aluminum production having high volume of anode 
surface in hollow cathode space. Comalco Ltd. No. 1454,869 /20 Dec. 
1973/. /British patent/ 

Electrolytic cell for the production of Al has a rectangular cavity 

with the anodes arranged parallel to the longer and shorter sides of 

the cavity, alumina and other bath additives being fed into the central 

region of the bath, the total crosa-sectional area of the anodes being 

over 85% of the cross-sectional area of the cavity. 

•J« 

162. Electrolyzer alumina automatic feeding — Small batches supplied at 
reKUlar intervals stabilize electrolyte composition and temperature. 
Dneprovsk Aluminium Plant,  No. 458,624 /25 Jan.  1965/.  /Soviet patent/ 

The batches of 1-3 kg are metered from stationary feeders into holes 
pierced in the electrolyte crust and left over the hole for 2-6 min 
to insure preheating. This achieves an almost continuous delivery of 
alumina into the cell with subsequent complete dissolution without 
sediments and with a minimum allowed tension in the electrolyzer. 
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163.    Electrolyzera  continuous charging device.  Irkutak Aluminium Works, No. 

461,152 /2 Aug.   1972/.  /Soviet patent/ 

Charging device for Al electroliers consista of an internally divided 
pipe which ia fitted in the upper   reaches   with a aeries of inclined 
baffles. The  lower end of the pipe forma a bell mouth and is partitioned 
by means of a fan array of guide  riba.  Thia inaurea continuoua charging 
of A190, to the facility. This providee a steady but modest flow of 
A1,0, wnich inaurea complete dissolving within the electrolyzer. There 
is no chance of cruat or akull forming on the surfaces of the plant, 
and this ia  turn cuts down the frequency of anode effects and 

servicing coats. 

164.    FORTUNATOV, N.S.:   High-temperature gaa pump for the eub-chloride 
preparation of aluminum. Himija i Technologija, No.  2.   1975.  pp. 31-33. 
/Russian/ 

A pump with two-etage action:  auction operably by Ar pressure and a 
liquid piston,  operated by programmed electrónica,  ia deacribed. The 
operation of the two-chamber pump waa regulated by gamma-ray aenaors 
uaing a 137Cs aource, which had the beat senaitivity for handling Al. 
The flow diagram of the circuitry ia ahown and the operating 
charaoteriatics of the Ar pump in 0.6-1.4 atm range of preaaure are 

tabulated. 

ifiq      AIRMAN    I.Ya.   et alii:  Influence of the preparation methods on durability 
165.    ^Z^con

Y
nitrId^D;nded silicon carbide bricka. Ogneupory, No.  7.  July 

1975. PP. 34-39.  /Ruaaian/ 
Nitride or oxynitride bonded SiC  bricka, owing to their corroaion 
reaistance,  are uaed for linings of the sidewalla in Al electrolytic 
cella.  Since it haa been determined that durability of lininga dependa 
on the presence of free Si or Si02,  experimenta were conducted on 
varioua preparation methoda of the bricks. The bricka were made by 
preaaing or vibropresaing SiC and Si powdera, moiatened by a sulfate 
binder. The green bricka were sintered at 1300° to 1500 C at different 
N preaaures to effect the formation of a Si^N^ binder. 

166.    In an aluminum refinery -- a network of ^?icomPut"° ^f0T" tna 

efficiency of the reduction cella.  Automatique et Informatique 
Induatrieiles, No.  46.  1976. pp.  42-43.  /French/ 

Automation of electrode poaitioning insuring minimal current con- 
sumption ia achieved by the uae of Nova 1200 minicomputera by Pata 
General, at  the worka of Intalco Aluminum Corp., Perndale, Waah.  /U.S./ 
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167. JOPPE,  A.Ya.  et alii:   Determination of an optimal caat  iron composition 

for the  sleeve-calcined anode contact  used in aluminum electrolyzers. 
Cvetnye Metally, No.  9.   Sep.  1975. pp.   36-39.  /Russian/ 

A regression analysis was conducted on experimental trials of various 
cast irons for use as contact materials between the C anode block and 
metallic current conducting elements. The optimum composition of cast 
iron, based on a balance of casting properties and electrical 
conductivity, was as follows: 3.6-3.8^ C, 114-1.6% Si, 0.3-0.5% Mn, 
0.1% P, 0.05% S, balance Pe. It had a low electrical resistance, good 
fluidity and good crack resistance. 

168. KALUZHSKII, N.A. et alii:   industrial testing of electrolytic cells with 
prebaked anodes at 26C  kA. Cvetnye Metally, Ho. 2. Peb.   1976. pp. 40-43* 
/Russian/ 

In a pilot-production building three  transversely placed cells with 
prebaked anodes have  been operating successfully since  1972 at a 
current of 260 kA with an anode current density of 0.74 A sq cm. Prom 
Jan.   1974,  to May 1975, with an average current of 262  kA, the 
productivity was 1785  kg/day, with a current efficiency of 84.555,  and 
151000 kw.hr/ton Al,  with good sanitary engineering Indices. 

169. LAPITTE,  J.t  Anode transporters for the  USSR. Serrurerie Constructions 
Métalliques, Io.303. May  1976. pp.  64-65.   /French/ 

This  equipment,  intended for the transport of the graphite anode blocks 
for the works, constructed with the  technical assistance of Pechiney, 
at Regar in Tadjikistan, was manufactured in France by  the Soc. Ac tine 
under subcontract to  the Soc. Syprim.   The Soviet factory will produce 
500,000 tons/year Al,   representing an  annual consumption of 260,000 
tons of anodes. The assembly of the transporter, which has a total 
weight of 500 tons,  makes use of the  following techniques: metallic 
construction, mechanical, electrical and pneumatic control mechanisms. 

170. PÖCZE.  J.:  Collecting an«4  processing data from the Aluminum electrolysis 
baths.Bányászati es Rohászati Lapok,  Kohászat, Vol.  109.   No. 6.  1976. 
pp.  282-287.  /Hungarian/ 

The characteristic data of Al electrolysis baths are processed with 
a DATAMIK data collecting system. This new method   assists the plant 
management by providing an objective  control. 

171. Press for carbon block electrodes,  especially in aluminum smelting,  is 
vibrated at top plate only,  other parts  being stationary.   Ardal og 
Sunndal Verk, Ho. 2506,851 /20 Peb.  1974/.  /German patent/ 

A press foz making "green" C blocks for subsequent baking to make 
graphite electrodes, especially for Al smelting, comprises a mold 
with a fixed base, walls rigidly fixed to the base but  in part 
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removable for extraction of the block and a weighted top pressing- 
-plate eliding in vertical guides and covering the entire top of the 
block. 

172. Remote controlled clamps for holding electrodes in electrolysis cell«. 
Ho.  2618,214 /23 May 1975/.  /German patent/ 

Apparatus for holding electrodes on the transverse carriers in 
electrolysis cells used for manufacturing Al comprises a clamp 
assembly for each electrode, the assembly being mounted on two 
brackets,  one bracket being located on each side of each electrode; 
two clamping elements are located between the electrode shaft and a 
projection on each bracket, the elements being separated by a driving 
organ and a self-locking device which prevents the electrode from 
sliding downwards. 

173. Ring furnace. Aluminum Co. of America, No. 3,975.149 /23 Aor. 197«;/ 
Official Gazette,  17 Aug.  1976. /U.S.  patent/ P W 

A ring furnace including pite bounded laterally by upright side wall 
flues connected in series by means for conducting gases from an outlet 
upper corner region of one flue to an inlet upper corner region of the 
next flue in the series, the outlet upper corner region of any given 
flue being opposite to its inlet upper corner region. 

174. Sealing seams between carbon blocks in aluminum electrolysis cell. 
Aluminum Co. of America, No. 2509,550 /ll Mar.   1974/. /German patent/ 

Composition for sealing seams between C blocks forming the bottom of 
the Hall-Herould electrolysis cell for Al production comprises C 
aggregates and a binder /pitch/, is improved by using as a solvent at 
least one aromatic hydrocarbon having saturated aide-chains and boiling 
between 150° and 350°C /preferably 200° to 300°C/. 

175. SEMENOV,  V.S.:  Cyplakov, A.M.: Heat transfer at the electrolyte/ledae 
interface as a function of the main technological and geometric 
parameters of aluminum cells. Trudy VAMI,  No.  89.  1974. pp.  19-23. 

The effects of anode geometry and current density on the heat transfer 
coefficient at the electrolyte-ledge interface in an AI cell were 
determined experimentally.  The coefficient of heat  transfer was 
measured by the coaxial cylinder method in several industrial Al 
cells.  Least-squares equations are given for the heat transfer 
coefficient at the electrode/ledge interface in cells with pre baked 
and seIf-baking anodes. 
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176. SHISHKO, i.i.i  Development and study of efficient system« for drvin* 

and dehydrating aluminum fluoride in a fluidized bed. HimiJa i 
Tachnologija /Kiev/, Ho.4.   1976. pp.  5-8. /Russian/ 

The construction of two semi-induetrial furnaces,  using a fast moving 
fluidised bed system,  is described. They are built  to dry and to 
caloine AlPg^HgO paste containing 25-30% H20 plus 39.5* crystal H20. 
To prevent loss of F dus to pyrolysis the paste advances at 20-25 
cm/sac through nine sections of the furnace,  reaching gradually and 
quickly the temperature of 560° to 600°C and in the last three 
sections it is cooled rapidly by a stream of air and leaves the 
furnace at room temperature. 

177. Sound-damper for suction pump used in collecting vessel for aluminum- 
/Brltîh     t    */ional Sou*hwire Aluminum Co, Ho.  1421,4.02 /2 May 1973/. 

Muffler for the stream of air used to create a vacuum in an Al 
tapping crucible has inner and outer coaxial conduits, the inner 
conduit having an entrance opening and equally spaced elongated exit 
slots around the circumference. The slots extend over about one-half 
of the length of the conduit. The noise level is reduced from about 
115 decibels to about 90 decibels. 

At the Lynemouth 120,000 tons/year smelter anodes are produced at 
2000/week. With rods attached these are 12 ft high.  Each pot-line 
building has 88 pots,  requring 22 anodes/pot.  An anode /consumed 
within 23 days/ is replaced using a Hyster S70B lift truck with a 
crane arm and hook attached to the carriage. 

179#    £?Ü5ü?i„G:; Tîe u"1°*»?»Çtory Uaings with silicon oxy-nitride 
ÍÍEÜLÍ* S1?"1?^ «lactrolysis baths. Bányástati ¿s Kohásiati Lapok. 
Koháaiat, Vol.  108.. Ho.  8.   1975. pp. 367-370.  /Hungarian/ 

The rapid progress of technology and intensification of production 
has had a favorable influence on research in the field of refractories. 
A large number of new or unusual refractories has been developed, 
many of them for us« in furnace in the Al industry,  including Al 
electrolysis baths. 

la0#    iSS35*^' k'l' et aliii  Adoption of weight-metering feeders in the 
AÍÍÍn/n 0f 8rMn BMB' CTetnye Metal*y» Ho- e^June 1?76. pp. 47-48. 

Automatic weight metering feeders for the automatic metering of 
green petroleum coke into the calcination kiln has allowed the 
feeding of coke to be stabilised, improving the quality of calcination. 
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The vibration electromagnetic feeder described consists of a chute 
combined with a ri bra tory drive. 

181. ZHIHJH, N.V.  et alii:  The failure of cast iron hooda during the 
electrolysis of aluminum.  Cvetnye Metally, No,   11. NOT.  1975. pp. 
37-38. /Ruaaian/ 

The reaaona for tha failure of the gaa-collection cast iron hood on 
Al electrolysera with an upper current lead were studied. The primary 
reason for the corrosion is the formation of volatile carbonyl 
compounds of Fe and the flaking of the scale from the hood surface 
which is due to the harmful chemical corrosion of the metal by anode 
gasea. 

182. ZHULDI, H.V. et alii«  Study of the compoeition of the refractory 
lining of dismantled aluminum electrolysera. Cretnye lietally, No.  11. 
IOT. 1976. pp. 29-31.  /Russian/ 

Chemical, I-ray and pétrographie analyses were conducted on 
refractory linings at ten different pointa of a diamant led Al 
electrolytic cell. Tabulated data are presented on the chemical 
composition /5a20f XjO, Al203, Si02, etc/ at the ten pointa. 

f 
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6. SOURCES AID SUPPLIES OF AUXILIARY MATERIALS 

U THE PRIMARY ALUUIS1UII PRODUCTION 

183.    BRAIDTH, H.H.i Petroleum cok«'a rol« in oil refining. Kaieer Aluminum 
and Chemical Corp. In:   "Light Mátala 1976". Vol. 1. Haw York, 1976. 
AIME, pp. 333-349. 

Petroleum cok« la a byproduct from the refining of tone cruda olla 
and it haa aeen a phenomenal growth in volume in the paat 20 yeara. 
Coking of heavy feed etocka in the refinery e erred the purpoae of 
deatroying reaidual oila and maximising the production of light 
fraction« auoh aa gaaoline and Jet fuel. 

164*    Adhesir« compoaition compriaing coal-tar pitch and ol«finie copolymer«. 
?l2: St,Ml CorP* No* 3,882,066 /30 Apr.  1971/. Official Casette,  6 May 
1975. /U.S. patent/ * 

A oompoaition compriaing between 20 and 5056 of coal-tar pitch and 80 
and 50* of a copolymer consisting essentially of ethylene and an 
ethylenically-unaaturmted carhoxylic acid containing from 3 to 8 C 
atoma, the realn haying an acid contant of between 0.1 and 75* by 
weight. 

185. ATERINA, M.V.j HIKOLAEV,  A.I.t Coke structure effect on the properties 
of carbonaeeoua a«tarlala.  Cretnye Metally, Ho.  1.   1976. pp. 46-48. 
/Ruesian/ 

Coke with mosaic, fine-grained structure gar« the greateat mechmnloal 
strength. Acicular,  atriated structure resulted in the high«at 
electric conductivity, aa wall aa resistance to damage by temperature 
gradients and thermal shock. For the optimum combined electrical, 
mechanical and thermal properties coke needs an intermediate atructure, 
such aa KHPS, a special pyrolysis petroleum coke, with a disaeminatsd 
apherulitic atructure. 

186. ATERUA, U.V.:  Study of the effect of the structure of the petroleum 
coke-filler on the properties of carbon materiale.  Himija Trerdogo 
Topliva /Moacow/, Ho.  6.   1975. pp. 143-149. /Ruaaian/ 

The effecta of the aupermolecular atructure of low- and high- 
-temperature petroleum cokee,  their mixture e with each other and 
their mixtures with pyrolysis C black on the density, tenaile modulua, 
X-ray characteristics,  compressive strength and specific electrical 
reels tene« of composites prepared from them were determined. 
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187. ESSE?w.&ì issa îs SÄt\V:r:>r? *•"*•** 
Trudy fi«, 10.92.  1975? ".  5-sî /RSÍW     °        p,trol#ua cok«- 

•   ?«>,t.r. u».d in »«king up «.t.ri.1 b.w.. for calcination of 
p.troLu» cok. at 1300° to 1350°C w.r. ainünia.d to .iaplify 
c«lcul.tion.    Equation, ar. gi.en for d.t.raining th. rat. of »ol.tur. 
~*mrt «d th. production .fficiancy of th. r-rolring fumac. during 
clcining.  Includ.d in th... .quation. .r. .o». 19 ind.pand.nt 

188. 

189. 

190. 
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191. CHERSOV, R.?. tt alii: Reaction of, aluminum oxide with «odium hexa- 

ííwSí "^OîSî; AïS»- 
?ura*1 Pr±kUdnoj »^ m- *• *•• 

Mixture« of Al203 with H«2SiP6 were fired at 500° and 600°C for 50 hr 
and at 700°C for 40 hr.  The producta were investigated by X-ray 
anmlysla. At first,  chiolite was formed in the fluorination of Al-0,. 
Increaee in temperature leads to the interaction of chiolite with 
3i02 to form albite and cryolite. At the starting ratio of Al20,j 
iHa-jSlPg equals li3,  cryolite is formed. 

192# ÎSSSÏii«^;?*.?* iH1',"" Z* "««»n* P-troleum pitch«« in the P/ïï?ÎZl/On»0fc'1?SÎÎical carb°n Products. HimiJ« Tverdogo Topliva /Moacow/, 50.5. 1975. pp.   113-117. /Rua«ian/ *»?"••• 

Pitch««, obtained during the pyrolyaia or cracicing of petroleum, are 
good binders for electric C product«.  Pyrolysis and cracking pitch«« 
w«r« ooapared with coal tar pitch in «oftening point,  coke yield, 
group composition and wetting properties. Petroleum pyrolysi« pitch 
«mm mo«t suitable for us« in electrical product« with high stability 
characteristic«. 

193.    FAI»:,  B.  «t alii: The methodology for tars used in the fabrication of 
/RuimnW        M-t'llur8lm' Vol«*8. Io-10'  W^ PP.  521-528. 

Tar represents one of the basic raw materials used in the coal product« 
indu«try. Different analysis method« are used to the effect of tar 
quality on the coal product«. On the basis of a statiatioo-mathematical 
analyei« it was concluded that for the current control of tar quality, 
2-3 d«t«rminatione are «ufficient. The establishment of some 
"mth-mtic*1 relation« between the characteristic« of the solid 
phaaee,   the technological fabrication parameters and the final product 
characteristics is proposed. 

W4#    liKÎÎ* *'J'l S0$D' R:R*:   *<**«>ces in rotary kiln calcination of 
pîÎ^EÎél!       ^ "Ll8llt M-t*la 1976"' T^'1' »•ííoS? 1976? ADO, 
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A procee« of coke calcination permit« the realisation of   
production potentials in a kiln, independent of coke density 
requirements. Existing coke calcining kilns may be readily modified 
to take advantage of the -Low-to-Z«ro Fuel« calcining technology. For 
Al production requirement« only, thi« potential fuel savin« 1« 
equlTmlent to about 350 million cu ft of natural ga«/month. 



195. 
5*82. ít»£tíiíi^2ss::t1,síísht

of eiecîrod9 ^ «»puti»««» ïr«    m?     " Ter Deu«chen Kara No.  6.  1976. pp.   169-174. /Carman/ 

196. 

197. 

The differentiation of hi*h-ffr»nin-M».«.4- 
•l.ctroda co.ce by wJL^LTlTT *       * °f """W*"««* 
la-ufflclant    Brll«!^       T ° dlrection latti°* structure ia •uwuxriclent.  Evaluation of tha diffraction profila half .1,1+1,    4 
• batter grouping of .arioua grade, of grapJtizatio]T *'" 

• l^ajsrega f;òo^^oeoo°5ccactairic •*-* * «*** 1976. pp.  196-198. /French/ 2°°° C* Carb°n, Vol. 14. So. 4. 

interi.»«.. ,,... ^ *ae lrre*«raible contraction of 
intarlayer diatance »tarta during heating below 1500°C    indio.*, 

c 

198.    GOROKH,  O.P.  et alii, 

199. 

« th. «q.nni< m4 M th.     * *"" «f Pr^.xpon.atl.1 f«tor 

«P.*m«.l kiB.tlo.   fjT tw     ? T     "* PanuMt*r- p"" 

«a co.l-t„ pitch u . faction of t«p.„tt« «d 
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graphltiaation degree. A spectrum of S «M found, connected with tha 
complexity of three-dimensional ordering proceseee   in carbone. 

200. HDTTHaiR, K.J.î R0SE6TBLATT. U.t Kinetics of the graphitlzation-lnduced 
dimensional changes of artificial carboaa.Carbon, 7o1« !*• Bo» 5. 1976. 
pp. 267-270.  /Pranch/ 

Shrinkages of aeren moldad carbona /Including pitch cokea and raw 
coka with thermoplastic bindara and electrographites with therao- 
aatting bindara/ wara maaaurad perpendicular to tha grain boundaries 
aftar 0.9-4 hr isothermal treatments at 1500° to 2900°C. Rat «a can ba 
daecribad by a genaral kinatic law. Total ahrinkaga aftar infinita 
iaotharmal time ia tamparattiro-dapandant, tha charactariatio 
temperature-dependence being datarminad by tha biadar ay at em. 

201. JITSuTH, K.  at alii: law prooaaa for producing alactroda pitch. 
Aroawtikkusu, Vol.  28. Ho. 3. 1976. pp.  115-120. /Japan«««/ 

Tha Charry-T Proeasa for producing alactroda pitch from coal tar is 
daacrlbad. Reactire oil la poly-condanaad by preeeure treatment of 
ooal tar to improre the yield and quality of pitch.   Tha total yield 
of «-pitch and S-pitch la generally 73-76 wt 56. 

202. JOHV, P.T. i  DATTA, K.K.:  Influence of a pre bake treatment on the 
atrangth of baked carbon products /molded or extruded/. Carbon, Vol. 
13. Ho. 5.  1975. PP. 454-455. /Pranch/ 

Moldad C blocks were made from a mixture of C powders and pitch and 
prebaked before final baking. Tha prebaking heat treatment was heating 
to a particular temperature in the range 100° to 300°C in the presence 
of air and annealing at temperature 1-12 hr. The rata of heating was 
kapt constant for all aamplea. 

203. KALOC, H. at aliit Meaauring pitch layer height In coking retort. 
Hutnicke Liaty, Vol. 31. Ho. 10.  1976. pp.  688-694. /Czech/ 

Tha quality of tha final product aa wall aa the utilization of tha 
coking retort is affected by the properties of the hard coal pitch 
and by tha filling procedure of the ooking retorta.  If the regime of 
tha retort filling ia kept maximum, utilization of the retort inner 
koaoe may be kept together with the higher yield of the pitch coke 
fros tha retort. 

204. KAPELYAIOV,  T.Ya.i  SOKOLOVSKAYA,  I.B.:  Wetting of solid carbon 
•ataríais with pitch in tha 80    to 130 C range. Koks i Himija, Ho. 2. 
1975. PP. 40-41. /Russian/ 

Pitoh granules 3 mm in dlam wara placad on a carbonaceous substrata 
/20 x 10 mm/ which was than inserted into an electric furnace with a 
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light at on« end. Th« temperature of the furnace «as raiaed 5 deg 
C/s«c, and the granule« were photographed every 10 C. 

205. IARABQH, B. ; WTECEX, I.t  Phyalco-chemical properties of group 
component« of coal tar pitch.  Koks,  Smola,  Gaz, Vol.  20. Ho. 7-8. 
1975.  PP.  194-198.  /Polish/ 

Phy«ico-ch«mical properties were «tudied of group components of coal- 
-tar pitoh alpha,, alpha2t  beta,  and after their separation by 
extraction with ««lectiva solvents /quinoline, benzene, naphthal/. 
Tha group components differed in physico-chemical and mechanical 
properties. Coking properties of th« pitch depended mainly on the 
oontcnt of alpha component«. 

206. KATAYAMA, Y.»  Relation between th« structure of  coke as revealed by 
th« X-ray /002/ diffraction patt«rn and th« structural and physical 
analysts of th« raw aromatic heavy oil end«. Nippon Kagaku Kaiahl, So. 
9. 1975. PP.  1551-1554. /Japan«««/ 

Th« C structures of cok«s w«r« oorr«lat«d with th« chemical structure« 
of th«ir raw material«. Physical and structural analys«« w«r« carried 
out on th« extractive fraction« /pyridine soluble and n-hexan« in- 
soluble/ of a series of pitches which wer« different in cracking 
condition« and raw material«. 

207. DFJH, H.A.* Molecular composition and structure of substance» in coal 
tar pitches. Himija Tverdogo Topliva, Ho. 2. 1975. PP. 106-116. 
/Russian/ 

Bituminoua coal-tar pitches I having softening point 56.5 C waa 
separated into three fractions:  alpha, beta, gamma /temperatura 
range« are not given/. The gamma-fraction waa cracked in aeal«d tub« at 
380°C for 95 hr. Th« sp«ctra of th« original fractions as wall as of 
th« cracked product were considered to be very similar and th« 
oauaes are discussed. 

206.    TELLY, B.T.i The basal thermal expansion of graphite and a relation- 
ship b«tw««n th« bond bending resistane« and th« in-plane elastic 
constant«.Carbon, Vol. 13. Ho..4. Aug. 1975. p. 350. /Pr«nch/ 

L 

Th« author previously presented an analysis of new basal thermal 

expansion data du« to Yate« and others, based on the idea that the 

bond banding coefficient delta introduced by Komatsu possessed an 

unusual anharmonicity. However, Greene has derived a relationship 

/presented/ between th« coefficient and the in-phaa« elaatic 

oonstans Cll and C12. 

51 

1 

J 



Aug. 1975. pp. 44-46. /Ruaaian/    ^   COke# CT«*Qy« ««tally, So. 8. 
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mixture of pitch and standard coke. The quinoline-insoluble fraction 
and the pitch quality index /coking residue/ x /C/H ratio/ were not 
related to Rogue index and compressive strength was not related to 
impact strength. 

214.    LAPINA, N.A.  et alii:  Relationship between pyrolysis activation energy 
and graphitlzability, Carbon, Vol.  14. Ho.  1. Feb.  1976. pp.  39-41. 
/Trench/ 

The comparative Investigations included organic materials of 
different nature and structure. Raw C materials were medium- 
- temperature coal tar pitch and the components thereof /carbónidos, 
asphaltene« and malthenes/.  A relation is obtained between effective 
activation energy for pyrolysis and the interlay er spacing after 
treatment at 2700°C. 

215. LAZARET, V.D. ; YANKO, B.A.: Study of some physico-chemical processes 
in pitch-coke compositions. Himija Tverdogo Toplina /Moscow/, No. 1. 
1976. pp. 77-80. /Russian/ 

Electrode materials showed the effect of the composition of the coke 
filler on the mechanism of destruction of the anode. The specific 
surface, wettability and reaction capacity of the electrode powders 
were investigated. With increase of the content of glass less than 
0.05 mm in the powder, destruction of calcined samples of electrode 
material waa increased. 

216. LOBO?, A.A.  et alii:  Study and improvement of the industrial method of 
calcining pitch coke under the conditions of a by-product coking plant. 
Koks i Himija, No.3.  1976. PP.   15-20.  /Russian/ 

The relations of the properties and structure of pitch coke with the 
final heating temperature in chamber kilns and the calcining 
conditions were studied. The calcining of the pitch coke was carried 
out by the method of high-temperature high-speed heating.  The 
calcining of pitch coke with a less organized structure and with a 
relatively high content of H led to more rapid processes of structure 
formation and to a final product of higher quality. 

217. LOMOVTSEVA, M.A.: Production of an experimental batch of acicular- 
-s true ture coke. Nef t epere rabot ka Neftekimija, No. 3. 1976. p. 51. 
/Russian/ 

Cracking residue with density 0.949 and coking capacity 5.49%, from 
low-S low ash distillates of petroleum, was processed by delayed 
coking at 500°C and 1.75 recycle ratio to obtain 17.3% coke based 
on the feedstock. The acicular coke thus obtained was suitable for 
electrode manufacture. 
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218. MATUSYAK, H.I. et alii:  Methods for producing electrode pitch and 

requirements set forth for its quality. Koks i Himija, No.  2.  1976. 
pp.  47-50.  /Russian/ 

Processes developed in several countries  are briefly reviewed.  In the 
USSR,  combined heat treatment and air oxidation  is recommended for 
the production of pitch having a softening point about 90 C. 
Subsequent addition of anthracene oil is proposed for raising the 
softening point to about  150°C. 

219. METRAILER, W.J.  et alii:   Properties of cokes produced in the flexi- 
coking process.  In:   "Petroleum Derived Carbons"  1976. American 
Chemical Society,  pp.  38-46. 

Flexicoking is a fluidized bed process to convert highboiling 
petroleum fractions to light hydrocarbons,  lcw-S fuel gas and coke. 
Coke gasification can be minimized if there is an outlet for low-S 
coke. The residue is a possible source of V and Ni. Plezicoke is 
easier to burn than anthracite coal, but more difficult than low- 
-volatile bituminous coal. 

220. PENDLEY,  J.W.; BULLOUGH, V.L.:   Laboratory and plant performance of 
petroleum pitch.  In:   "Petroleum Derived Carbons",   1976.  American 
Chemical Society,  pp.  110-121. 

Laboratory findings showed that C electrodes,  both prebake and 
Soderberg type,  containing petroleum pitch performed as well in the 
electrolysis of molten salts as C electrodes containing coal tar pitch. 
Plant tests confirmed the  laboratory findings  that the consumption of 
C electrodes containing petroleum pitch was no  different than the 
consumption of C  electrodes containing coal tar pitch. 

221. RICHARDS,  B.P.:  Activation energies for crystallite growth and ordering 
in graphitizing carbons.  Pt.   1. Crystallite growth.  Journal of Crystal 
Growth, Vol. 34. No.  2.  July 1976.  pp. 325-331. 

X-ray diffraction shows that activation energies in the a- and c- 
-directiona are essentially single values,  respectively, about 300 
and about 210 kcal/mole.  They are the same for all materials examined 
/petroleum coke alone or with tar ot pitch binder, and pitch coke 
alone or with pitch binder/ and independent of the extent of the 
transformation towards the graphite structure. 

222. 
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ROUCHY,  J.P.; GATINEAU,  L.:   Changes in the arrangement and dimensions 
of the layers of a graphitizable carbon between 1700    and 2500 C. Carbon, 
Vol.   14. No.  2.  197b. pp. 97-104. /Preach/ 

A pitch coke is studied.  Changes in tridimensional organization and 
layer growth were followed by comparing experimental radial 
distribution functions of samples treated at 1700 2050°, 2100w and 
2500 C with synthetic functions calculated for a graphitic model with 
C-C distances less than 10 A. 



r i 
223. ROÜCHY,  J.P. ;  GATINEAU,  L.:   Study of the evolution of a graphitlzing 

carbon during thermal treatment using the radial distribution function. 
Carbon, Vol.   13. No. 4.  Aug.  1975. pp.  267-274.  /French/ 

The transient presence of interstitial carbons during transformation 
of a coke into graphite is inferred.  A peak corresponding to an ab- 
normal C-C distance  1.90 A.  is observed for samples heat treated to 
2050° and to 2100°C. 

224. RUSIN,  E.:   Physicochemical properties and group composition of 
antrhracene extracts from coals. Koks, Smola,  Gaz, Vol.20. No.lì.   1975. 
pp. 306-313.  /Polish/ 

Physicochemical properties and group components nere studied of 
extracts from various coals using hydrogenated anthracene oil and 
also the physicochemical properties of the group components. The 
results «ere compared with the corresponding data obtained with coal- 
-tar pitch and requirements for an electrode cement« 

225. SAGET,  J.P.  et alii: Molten cryolite electrochemistry.  Pt.  2. Electro- 
chemical oxidation of "dissolved" aluminum.  Electrochlmlca Acta,  Vol.  5* 
No.  11.   1975.  PP. 825-830.  /French/ 

It is shown by voltammo try that the species often called "dissolved" 
Al which comes from the Interaction of Al with molten cryolite Is 
electrochemlcally oxidized at several electrodes /Pt, Ni, Cu, graphite, 
vitreous C/. 

226. SATO, S.  et alii:  Determination of the thermal shock resistance of 
graphite by arc discharge heating.  Carbon, Vol. 13. No.  4. Aug.  1975« 
pp. 309-316.  /French/ 

The technique presented is a basic analysis of the nonsteady thermal 
stress in a circular disk heated by an arc discharge at its central 
point. The thermal stresses are considered here as being determined 
only by the temperature distribution at each instant. Thermal shock 
resistance is defined as the circumferential tensile thermal stress 
multiplied by the thermal conductivity divided by Young's modulus 
and the thermal expansion coefficient. 

227. SHIRAISHI, M.;  SANADA,  Y.:   Layer stacking of meeophaae in early stages 
of carbonization. Nippon Kagaku Kaiahi, No.  1.  1976. pp.  153-160. 
/Japanese/ 

The layer stacking and the optically anisotropic texture of a 
meaophase were clarified by X-ray diffractometrie and microscopio 
methods. The meaophase was obtained from four starting materials: 
coal tar pitch, virgin reduced crude, poly/vinyl chloride/ and 3,5- 
-xylenol-formaldehyde resin by heat treatment at residence times up 
to 24 hr at fixed temperatures /370° or 430°C/. 
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228. SHREIDER, S.M.  et alii:   Improvement in the technological properties of 
electrode pitch coke. Koks i Himija,  No.  4.  1975. pp.  20-22.  /Russian/ 

Equipment installed in 1971 for dry slaking and calcination of pitch 
coke gare a product satisfactory for the production of electrodes. 
Results were given for the granulometrie  composition of the coke,  and 
for moisture, volatile content, ash,  true density and specific 
electrical resistance of different classes of size. 

229. SMITH, W.E.   et alii: Characterization of petroleum pitches used for 
coke production.  In:  "Petroleum Derived Carbons",  1976. American 
Chemical Society, pp. 63-76. 

Pitch materials are used for road surfacing,  roofing,  adhäsives, 
sealants and electrode fabrication. Nuclear magnetic resonance 
spectrometry aids in structural characterization and reproducibility 
of pitch and other petroleum-derived products by indicating the 
alipathio, alicyclic and aromatic content of petroleum feedstock 
and derived pitch. 

230. STOKES, Ch.A.: Manufacture of industrial carbons from petroleum raw 
materials. In: "Petroleum Derived Carbons'*. 1976. American Chemical 
Society, pp.  1-17. 

Raw materials from petroleum tar and distillation residues are in- 
sufficient to meet the anticipated demand for industrial C as C black, 
electrode pitch and petroleum coke.  A typical specification for 
calcined petroleum coke for Al manufacture is:  volatile 2.5 maximum, 
ash 0.05 maximum, Si 0.02,  Fe 0.02, V 0.001, Ni 0.001, Mn 0.001,  S 
1% maximum. A depletion of coke supplies may lead to deviation from 
specification. 

231*    SVERDLIN, V.A.  et alii:  Study of the structure and properties of pre- 
baked anodes. Trudy VAiCC, No. 92. 1975. pp. 9-15. /Russian/ 

The physical and chemical characteristics of samples of pre baked 
anodes made in the U.S., Japan, Yugoslavia, Switzerland, Prance, 
Germany and the USSR are compared.  Based on tabulated physical 
properties data, microstructural analysis and comparative anode life 
in electrolyzera, it was determined that inferior anodes had large 
pores /greater than 80 microns/.  High-temperature baking and the use 
of pitch coke additions resulted in increasing anode density and 
decreasing porosity,  and hence better properties. However, if the 
pitch coke additions were too high, anode life decreased. 
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y\o      SVIRIDA.  L.V.  et alii:  Study of the carbonation process of coal-tar 3        pitSuAder different conditions. Himija Tverdogo Topliva /Moscow/, 

Ho. 3.  1976. pp.  131-134. /Russian/ 

Carbonation of coal-tar pitch «as studied in the temperature range 
400° to 900°C  in its own volatile atmospherically inert medium and 
after preoxidation. The yield of coke decreased from 91 to 40, of 
volatiles from 59.0 to 2.8£ and its density increased with increasing 
final temperatures of carbonation. Maximum yield of coke was obtained 
after the carbonation of the preoxidized feedstock. 

233.    TAUSHEV, V.V.   et alii:  Rapid production of electrode pitch. J*•"*1^ 
Vyalih Ûc'ebnyh ZavedeniJ, Heft i Gaz, Vol.   18. Ho.  1. 1975.  pp. 43-46. 
/Russian/ 

The process was carried out in three stages, which included treatment 
of the cracking residue at 460°to 510°C and 20-50 ata for 1-5 minute, 
thermal condensation of the product at 380° to 440°C and 12 or less 
atm and distillation of the light fraction at less than 1.5 atm to 
control the softening point of the pitch. The optimal conditions for 
each stage were selected based on the properties of the raw material 

and the pitch produced. 

234. TSYPLAKOV, A.M. et alii: Energy characteristics of vertical-stud »nod««   . 
of commercial aluminum cells with consumable copper studs. Trudy VAMI, 
Ho. 92.  1975.  PP.  23-28.  /Russian/ 

A study was made of the thermal and electrical fields associated with 
the use of consumable Cu studs in vertical-stud anodes of commercial 
Al cells. It was shown that tüe Cu studs transfer a significant 
amount of heat away from the interelectrode space, which intenaifis« 

the cell process. 

235. VOLPSOH, O.I.i   PUSTIIHIK, G.L.: Hew methods of Pacing aluminum 
fluoride and cryolite. Cvetnye Metally, Ho.   11.  1976. pp.  77-82. 
/Russian/ 

Recant developments in the production of aluminum fluoride and 
cryolite in countries outside of the Soviet Union are reviewed. 
Descriptions and schematio drawings of processes developed and used 
at österreichische Stiokstoffwerke AG /A1P3 and cryolite from 
HgSiPg/, Unie Van Kusmetfabriken /AIF3 from H2SiPg by a hydrochemical 
method/ and the Tennessee Valley Authority /AIP3 and ammonlated 
cryolite from waste gases of phosphorus production/ are presented. 
Also discussed are processes developed in Yugoslavia and India. 
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237. 

238. 

239. 

240. 

ÜÍG!5!¿ î,!  ?• f*P«nd«>ce of thermal conductivity of binder residue. 
n-73? /££ch/nt timp<ratu~- C~b°*. ••!•  W.  HÏ.  1.  Sb.ri9768'd?;: 

Molded graphitea made with the same filler flour, with either 35 
parts/hundred pitch or 28 parta/hundred partially polymerized poly- 
furfuryl alcohol catalyzed with 4ft maleic anhydride were studied. 
The thermal conductivity data were analyzed in  terms of a two- 
-component system and the binder residua  thermal conductivity 
calculated. Both binder residues show an increase in thermal 
conductivity with increasing heat treatment. 

A review on the use a> anodic and cathodic electrodes of C materials 
In the electrolytic smelting of Al. 

The energy utilization of discontinuously operated Acheson furnaces 
for graphitization of shaped C bodies is comparatively low. Further 
disadvantage« *.re the pollution rate and the difficulty of producing 
rery uniform graphite grades. Measures for overcoming these disadvan- 
tages and the potentials of other graphitizing methods-the Castner 
process and indirect methods—are discussed. 

The microstructuxes of most petroleum cokes produced by delayed 
coking are comprised of complex mixtures of microconstituents whose 
•tructures are established during the brief plastic life-time of the 
carbonaceous mesophase. The experimental methods of incremental 
P/rolyais and polarlzed-light micrography have proved to be useful 
tools in understanding how the structures of each of theee aicro- 
constituentes are formed. 

Ash and S content and metal ash impurities as oxides Si09, Fe 0, 
MnO, T102,  Cr203,  7205. KgO and Na20 were determined for pitch cokes 
and petroleum cokes from 17 Soviet sources. The effect on Al 
electrolysis efficiency, C anode stability and contamination of Al 
and Al alloys for electrical, construction and casting purposes was 
discussed. 
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,4.      -.„*    » *    .* alii» Quality raquir«n«nt« of potrolaua cok«« for anod« 
2U#    ïï^prïdÎetïonî cîitSî M.L11J. Ho. 4. Apr. 1976. pp. 44-47. /RUMW 

Critical puiiittn in raw material« for cok«making w«r« «raluated 
froa th« «tandpoint of «nodo pMt« quality. Pny«ical and chaaioal 
proparti«« for four typo« of 00k« aw prowntod.  Anode composition. 
•ad« fro« diraotly «xtraet«d product« /blaek oil«, taw, «to./ by 
•low ookinf »«thod. had «twngth l«r«li of 190-250 kg/.q o«, whieh 
ar» aitiflfaetory for quality r«quir«««nt«. 
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7.  ENVIRONMENTAL ASPECTS DT PRIMARY ALUMINIUM PRODUCTION 

242. Activated carbon from aluminum-electrolysis dust.  Showa Denko KK. No. 
75 122,489 /13 Mar.  1974/. /Japan«»« patent/ 

Powdered carbon separated from Al-electrolyeis dust is soaked In a 
chloride-containing solution and activated by calcination at 300° to 
850 C to yield an activated C. The process also solves the disposal 
problem of Al-electrplysis dust. 

243. ALEKPEROV, I.I. et alii:  Hemodynamic indexes under the influence of 
fluorine compounds. Gigiena Truda i Professionales Zabolevanija. 
No. 4.  1975. pp.  43-44.  /Russian/ 

The concentration of P compounds /HP, NaP,  Al?,/ in the air of the 
electrolysis department of an Al plant often exceeds the "mTlmun 
permissible concentration /HP 0.7-1.11 mg/cu m/. Clinical examination 
of 90 workers of the electrolysis department show that their hemo- 
dynamic indexes /amplitudes of the systolic wawes on rhaograms, 
rheographio index and the amplitude-frequency index/ are lower than 
that of a control. 

244. Aluminum electrolyzer cover—Compressed air feed through perforated 
tube maintains total hermetization. Leningrad Civil Engineering Collece. 
Io. 439,544 /30 May 1973/. /Soviet patent/ ^ B * 

The Al electrolyzer cover consists of gas collector, lid, power drive, 
horizontal stand and an air-tight assembly. To prevent escape of gasas 
from the electrolyzer during service, the lid is locksd with a per- 
forated tube with valves. Compressed air is fed into the tube at the / 
moment of air-leak and thus complete hermetization is maintained. 

e -;•_   *    ; • 
245. BARRILLON, B.J Mechanism of* carbon dust formation wln aluminum 

reduction pots. ICSOBA Tray., No. 10.  1973. pp. 87-94. /Prench/ 

Pac tora in anode-C consumption and C-dust formation, pot line over- 
heating due to excess Ò skimmings and adjustment in the manufacture 
of prebaked anodes are discussed. It is essential to distinguish 
between the electrochemical combustion of the anode and its thermal 
decomposition. 
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248. 

Th. „. fi«. . ..11 u«d for th. wrf««» of »1 fro. . «.It« 
.l.otrol,t. i. ooll.ot.d by br..kHw th. crut on «h. .Letrolrt. 
h££ th. r..ulti^ hoi. o,.u .. th. g« on top of th. b.th «. b. 
•JTÏMI ir «d coll.ct.d. Th. d.rlo. Iholud.. . •»»«•«*-- 

to br..l op« th. ero.« «d « 8« «*»•»' «"=" =""" ,he *>U *n4 

ia connected to an «traction pip«. 

Tb. Aluminium P.chin.y Bl.ctroly.i. Work, .t St. Mi «• «w*4«• 
S i .T-containing effluent, .r. d..crib.d.  In 1974 .uch    «i..iou 
".chad . maximum of 1400 Wy.ar for . production of 75.000 ton. 
7lX. «i..ion 1. toxic to vegetation and animal.. Sine. th. .nd 
of 1972, Aluminium P.chin.y ha. und.rtak« a program of fluorite 
«i..ion r.duction at a co.t of 40 million franc. 

i^T^oîriîrîotsiAn0^^^"^;.^.^/ 
nuo^ontUhin. "-"£•» ^—* rt^ttl .-« 
pH 10 to r«moT. a major portion of F a. car2, an« * 
wat.r i. el.ctrolytic.lly treated by uaing Al .l.ctrod... Th. pra- 
tre.tm.nt with Ca ..lt. d.crea... Al oon.umption and amount of .ludg. 
formed. Thu.. a wa.t. wat.r containing 35.5 ppm P fro« an Al 
r...ing punt wa, mix.d with 500 pp. Ca a. CCI    and .a. a   u.t.d 

to pH 11.0 with laOH. Th. .ludg. form.d wa. removed by filtration, 
«-filtrata wa. neutralised and el.ctrolyi.d at 1 A for 2 min by 
uaing Al .l.ctrod... Th. twated wat.r contained 3.2 ppm. 

j        — t.,«..*   Trtait.k Aluminium Work«, Ho. 466*296 249.    Il.ctrolyi.r anod. ga... burner, irkux.jc AXUBU^ 
/25 May 1973/. /Sori.t patant/ 

Th. anod. ga... producd during th. .l.ctrolyi. of Al are coll.ct.d 
«d.r th. hood and raach th. h..d.r ri. th. angular connecting pip... 
?£ gM.. mix with atmo.ph.ric air drawn in by th. flu. blower through 
th. clearance b.tw..n th. combuation chamber wall and th. >»»•*'«« 
th« reach th. combu.tion chamber. Th. co«bu.tion product, are fed to 
th. ga. .crubber ria a branch pip.. Th. unit   enl-nce.   th. .Ubility 
of «od. ga... burning. Th. raduction in th. number of oo.bu.tion 

chamber, .iaplifi.. th. ..rricing. 
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250. Extraction system for collecting noxious gases fron furnace usad to 
produce aluminum from fused electrolyte. Elkem Aluminium AS. No. 
2539,145 /4 Sept. 1974/. /German patent/ 

Device for the collection of gases from furnaces used for the 

production of Al by electrolysis of a fused bath in which the 

electric current is fed by vertical contact bolts to the anode, and 

in which the anode is surrounded by a gas-collecting hood resting on 

the surface of the bath. A casing is formed around the furnace to 

leave an intermediate space for the extraction and removal of the 
gasea. 

251. PARÜIER, P.M.; COATES, F.I.: Influential factors in the control of 
affluant emissions from the bluff aluminium smelter. In: Proceedings 
of the Clean Air Conference, Auckland, N.Z. 1975. Clean Air. Soc. 
Auat. H.Z. Vol. 2. 1975. PP. 5H-527. 

Sita development, meteorological conditions, and économes are 

discussed and the physical pot operations, effluent collecting 

system and monitoring program /internal and external/ are describad. 

The affecta of fluoride emission on the adjacent areas were examinad. 

252» FRASKEHFELDT, R.E.: Environmental conservation through recycling of 
materials used in the electrolysis procasa. Aluminium, Vol. 51. Ho. 11. 
1975. PP. 716-719. /German/ 

Losses of materials, especially of fluorides which occur in the 

gaseous phaae or at the cathode during the electrolytic reduction of 

AljOj are investigated. By systematic plotting and determination of 

the total fluoride loss the conditions for a cryolite synthesis in 

the electrolysis cell are stated and the poaaibilitiea of fluoride 
recovery are discussed. 

253. FRAamoii-ELDT, R.E. ; MAÏHWEILER, U.t Metal quality as a function of 
degree of pick-up of furnace waate gases in aluminum electrolysis 
calla. Bramatali, Vol. 29. No. 3. 1976. pp. 130-133. /German/ 

The purification of waate gases of encapsuled electrolysis cella 

through dry adsorption with alumina permits a practically quantitative 

recovery of the fluoride. At the same time, however, volatila com- 

pounds of elements which may have a harmful effect on the metal 

quality or current efficiency will also be picked up and carried 

back with the alumina into the electrolysis cell. 

254. fuma extraction system for electrolysis cell. Aluminium Pechiney, No. 
2515.055 /ll Apr. 1974/. /German patent/ 

Aluminium manufacture by electrolysis in a cell, uaing a Jacketed C 

anode immersed in the electrolyte, the cathode being formed by the 

bottom of the cell, hae the bottom of the jacket ending in a hood to 
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proTld« a primary circuit for gaa aad dust  extraction.  A movable wall 
ia pounted on the jacket on «ach long «id« of the cell,  the top of the 
wall being gaa-tight while an air gap la left between ita bottom edge 

and the cell. 

255.    Furnace effluent filter for a carbon ^^« furarne«. Reynold* Matal» 
CoTlo! 3,940,237 A3 Da«.  1974/. Official Gazette,  24 Fab.  1976. 
/U.S.  patent/ 

In a C baking ayetem having a furnace, and mean« for mixing 
carbonaceoua aggregate with a «uitable binder and forming the mixture 
into green C bodiea for baking in the furnace at elevated temperature, 
the improvement compriaee a filter unit for treating the furnace 
effluent uaing a bed of carbonaceoua aggregate aa the filter medium, 
with proviaion to recover the ueed carbonaceoua filter material from 
the filter unit in a form euitable for making auch green C bodiea. 

9*f.     fiALTPRAU    A.  at alii:  Converting of HS Soderberg cella to prebake 
**'    ceîS^ïn:  "light St«lTl976-r?ol. 1. S« ïork.  1976.  AIME. pp. 

131-147. 
Due to environmental preaaurea, eeveral alteraativea ware etudied to 
overcome pollution problema related to the HS Soderberg cella. On« of 
the economically attractive alternativea la the modification of the 
preeent exiatlng HS Soderberg auperatructure to accomodate eight 
pair« of prebaked anodea of the dimenaiona currently ueed in the 65 

kA prebake cella at Arrida. 

9Vt     ÏAHDL   K.: WACHA. B.: Human biological lnveatigatione into the in- 
W'    fluence of fluorine from aluminum production. Aluminium. Vol.  52. Io. 

2. 1976. pp.  111-113. /German/ 

At a very early etage the Al lnduatry introduced techniquea for waate 
gaa purification to aatiafy the inoreaaed obligation of environmental 
oonaervation. In thia connection, it la neceeeary to produce evidence 
that the P emlaaiona are not dangeroua to health. Within the bounda 
of an extenaive reeearch program in Auatria, the P content of the 
blood and urine, the CO content of the blood, 11 different anayma 
ayateme and eerum protein aamplte were inveatigated. 

,„      mm   L S    et alii: Accelerating the introduction of new conatruetlona 
258.    gr

Eí;co;^*Í4íÍÍ;tí. S th. waating of coke. Cvetny. Metally, No.8. 
1975. PP. 44-46. /Ruaaian/ 

Some new advene e e are diecuaeed In recovery aggregatea in roaatin« 
pitch coke uaed aa raw material for producing anodea In Al and 
electrode planta. The teat« of different modification« of theee 
aggregate« Indicate the direction which ahould be taken in the 
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production of rotating furnacea ao as to decreaae pollution, 
intensify and improve the effectiveness of the  roaating proceaa and 
economize on fuel by means of  using secondary energy resources. 

259. KLDCESKO, V.P. et alii:   Desilication of fluoraluminate  liquoura. 
Cvetnye Uetally, No. 7.  1976. pp.  47-48.  /Russian/ 

A study of the desilication conditions for fluoraluminate  liquors at 
atmospheric pressure was conducted on liquors obtained from the 
leaching of wastes under optimal conditions.  The temperatures of 80 
and 100°C were tested,  and the effects of muds from the leaching 
process were studied.  The desilication time varied from 0.5 to 24 hr. 

260. K0ÏSTANTIH0V, V.G.  et alils  Problem of the carcinogenic hazard in 
aluminum electrolysis halls.  Professional'nyi Rak,  1974. pp.  6. 
/Russian/ 

During the self-baking process of the anodes under the influence of 
the heat generated in the reduction cell, the coal pitch undergoes 
decomposition to form a large quantity of volatile resinous substances, 
whose composition includes polycyclic aromatic hydrocarbons, including 
bens/a/pyrene. The emission of these substances Into the air takes 
place during the operations of refurbishing the samples, the ex- 
traction and insertion of ths current-conducting studs, from ths 
exposed upper surface of the anode, from the pitch flowing onto the 
electrolyte process, stc. 

261. KDILSO, S.:  Chscking a multiaource model by using an isolatsd surface 
emitter and parallel «mission measurements. VDI Berichte, Vol.  200. 
1973. PP.  189-198. /German/ 

A multisource model is employed to analyze the P-concentration in ths 
vicinity of an Al smelter. Concentrations were calculated for 
selected meteorological conditions and for a 5 x 5 sq km grid with a 
spacing of 200 m. By using mobile measuring devices,  measurements 
wsre taken in ths plums from ths set of emitters. The calculated 
rwsults were compared with the measured P-coneentrâtions and a graph 
is presented plotting P-conclusions against distance from the 
emitters. Calculated and measured concentrations were in fair 
agreement for distances less than 400 m and over 1200 m. 

262. MAlffS, V.C.J   Physical-chemical properties of the dust and solutions in 
ths scrubbing of gases from /aluminum-silicon carbotheroic/ furnacea. 
Trudy VAHI, So.89.  1974.  pp.  88-93.  /Russian/ 

Ths rssults of a study of gas scrubber action at ths Dneprovsky 
Aluminum Plant are presented. Ths sizs distribution of dust particles 
generated in the production of Al-Si alloys is shown. Chemical 
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analyeie indicated that the duat ma 27-32* Si02, 27-40* AljO^, 

10-14% Ha-O and 10-12$ combuatiblee. Madian partici« dianatar waa 

1.7 microne, and the 0-5 microna fraction coapoaad 75-77* of tha 

total. An addition of 0.1-0.2* of a aurface actire agent to tha 

circulating aolution did not improve wetting action. 

263. MAMS, V.S. at alii; A «tudy of the electroldnetic potential and 
hydrophilic nature of «lime from wet gaa acrubbing in the production 
of Al-Sl alloy«. Izroetija Vyaaih üBebnyh ZavedeniJ, Cretnaja 
Matallurgija, So.5. 1975. PP. 48-51. /Ruaeian/ 

Tha electroldnetic potential and hydrophilic characteriatica of wet 

scrubber alime from Al-Si alloy production were determined in 

eolutiona with different contenta of cauatic aoda and eodiun 

carbonate and aulfate. Aa the concentration of the abore eoooounda 

increaaed in aolution, the electrokinetic potential of the ellae and 

of ita baaic component« decreaaed. The rate of decreaaa waa greateet 

aa tha Ha-O concentration increaaed to 20-30 g/1. 

264. M0R0Z0VA, 7.A.; RZHECHITSKY, B.P.: Sulfate compound precipitation 
during the concentration of aluminum plant gaa purifier aolutiona. 
Cretnye Metally, Ho.6. 1975. p. 6. /Ruaaian/ 

A atudy waa made on the compoaition of aalta in the waate water of Al 

planta and meana were developed to remore aulfate compound« from it. 

Scrubber water aolutiona, in which the a odium aulfate concentration 

waa aa high aa 70-90 g/1, were evaporated and tha cryatalliaed 

producta analyzed. 

265. Procese and apparatua for collection of gaaea, Aluminium Pechiney, 
Io. 3.977.950//28 Feb. 1974/. Occifial Gaiette, 31 Aug. 1976. /U.S. 
patent/ 

A procese for the collection of gaaea from a tank uaad in tha 

production of Al by igneous electrolyaia, compriaes piercing a hole 

in the cruet which normally corara the electrolytio aolution with a 

movable abaft, maintaining the hole thua formed in the cruet open, 

maintaining a flow of at leaat coolant gaa about the ahaft in ad- 

mixture with the gases emitted through the hole and collecting the 

releaaed gases. 

266. RADKE, D.: Dry purification procesaea for waate gaa dlacharges of duat 
and hydrogen fluoride. Technische Mitteilungen, Vol. 67. So. 11. 1974. 
pp. 484-489. /German/ 

Duat and HP are removed from waate gaa by whirling with burnt lime in 

cyclone-type funnels. Gaa containing HP less than 1 mg/cu m la 

obtained. 
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269. 

ÏS8"!^1*^ SÍT*/^*"?
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?* adaorbenta.  Vereinigte Aluminium «.Terke AG. No.  2346,537 /15 Sept.  1973/.  /German patent/ 

The impurity content  of AlgOp  sodium alumínate and/or mixed Al/ 
/alkali metal oxide adsorbents for removing p compounds from waste 
gasea is reduced by heat treatment in the presence  of H20. The ad- 
sorbents are especially those used for removing HP from gases 
produced in the electrolytic production. 

iñ?2IÍ?ÍL:,Jn?UrPie8 from gaae8 970lv«d in aluminum manufacture by 
tÖ   E^awnK P/rdTer ".Ä^»' "¿ze ^ saa 3tream- Hosokawa Puntai sog. Ho.  2525,089 /b June 1974/.  /German patent/ 

Dry washing process for the  removal of substances conveyed by air 
fro* the gaseous byproducts arising in the production of Al 
comprise«;  /»/ injecting alumina powder into the stream of gaseous 
byproducts; /b/ collecting the reaction mixture from /a/ in a filter; 
/o/ removing particle« below a predetermined size from the mixture; 
/d/ returning the processed mixture to the melting furnace used for 
Al production. 

Rsport of the Interprofessional Technical Center for Studie« in 

ÎÎ";;P/îrench/nUti0n'  1975'  UR'f' ttd C'•'G'  Document.lao. 

The main aims of the measurements made in primary Al smelters were 
to compare the methods and results of measurements used and obtained 
by the L.R.P. and the C.B.N.G.  in ducts and chimneys at St.  Jean-de- 
-Haurienne, and to determine  the reliability of the measurement of 
the rate of ventilation of the pot rooms by the thermal balance 
method, and the reliability of the measurement of P using CO- as 
tracer, for diffuse emission from electrolytic cells, in particular, 
•t the roof lights. 

270. 
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SBCHTPKOV, V.l. et alii: Possible existence of a temperature blanket 

Ventilation in Al potrooms was studied in regard to industrial 

hygiene. A 1:15 miniature model of a potroom was built, and 

temperature distributions and air flow were measured in the vicinity 

of an operating cell. A temperature difference of as high as 6°C 
exists between the top and bottom of the potroom. 

An empirical equation was derived for calculating the kinetics of HP 

sorption on  AV-17 anion exchanger from humid gas phase. It was 
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derived from experimental data obtained at 45° and 60 G  by using 
various granulation size exchangers /0.316-1.15 nan diam/. The change 
of the exchanger humidity during the sorption is explained. The 
sorption rate constants are given for granule diam 0.25-1.0 mm. 

272. TEDDER,  Yu.R.; CHASCHCHIN, V.P.:   Effect of alumina used in aluminum 
electrometallurgy on the air of electrolysis departments.  Gigiena 
Truda i Professionales Zaboleranida, No.4.   1975. pp.  5-8.  /Russian/ 

Changes in the properties of the alumina used in Al production may 
influence the degree of air pollution in electrolysis workshops in 
terms of dust and fluoride compounds. Commercial types of alumina 
absorb HP and other gasee. The degree of absorption is linearly 
related to the alpha-form content of alumina. The amount of dust 
present in the air depends on the particle size characteristics of 
alumina. Better working conditions can only be obtained by using 
alumina with low dust-producing capacity. 

273. THOMPSON, G.S.:  Development document for effluent limitations guide- 
lines and new source performance standards for the primary aluminum 
smelting subcategory of the aluminum segment of the nonferrous metals 
manufacturing point source category. Pinal report,  Yashington, D.C. 
Mar.1974. Environmental Protection Agency, pp.  142. 

Effluent limitations, guidelines and standards of performance for 
the Al industry are presented. The degree of effluent reduction 
attainable through the application of pollution control technology 
is indicated. The data recommendations provided relate to the 
production of primary Al by the electrolysis of alumina. 

274. Very considerable reduction of fluorine pollution at the Aluminum 
Works in the Maurienne-'Vally. Nuisances Environ., No.43.  Aug.-Sept. 
1975. PP. 45-47. /French/ 

A historical outline is given of the effects of pollution due to the 
erection of large Al electrolysis plants by the PUK Group in the 
Valley of the Mauri enne. In 1964, ? emission reached 1400 tons/year. 
Thanks to effort made in recent years,  the emission in 1975 will be 
of the order of only 450 tons/year. The considerable work involved 
in achieving this reduction at a cost of 40 million francs is de- 
scribed.  A program of works modernization aimed at increasing Al 
production from 91,500 to 119,000 tons/year, while at the same time 
reducing pollution still further,  is in progress. 
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276. 

277. 

8.  ECOUOMIC   AND COMMERCIAL ASPECTS OT THE  ALUMINIUM PRODUCTION 

BIRSEN,  D„ SZÓCS,  C:  Programing ^e «traction ^^^^ 

s;^!^;a^gLrìoiro
2
c7:8^g

6:
et^! iVì^l^t^^ 

Programing of operations in the electrolysis plant and the foundry 
of the Slatina Aluminum V/orka by shift foremen is unsatisfactory. 
A^ng other things, there is no over-all view of the operation, and 
there ifl not sufficient time  for adequate preparation of furnace 
charges. These conditions and others lead to loss of efficiency and 

increases in manufacturing costs. 

«t,»•*«    * w   .  The  enerev costa of producing copper and aluminium from 
Srim^'aoirces! No^iSoï! 1973. Spen Univ. Energy Research Group 
Report, p. 78. /Pamphlet/ 

The total energy costs of producing Cu by the three stages of mining, 
cruBhing and flotation and smelting and refining are estimated with 
reference to their dependence on the grade of ore used.  Consideration 
of the energy costs involved in the production of Al from bauxite 
shows that  Cu is  eight times less expensive to produce.   Future 
processes  for the extraction of Al from clay are likely  to be cheaper 
than those  for the production of Cu from sea water,  so that AI will 

replace Cu in many applications. 

CHERMETTB,  A.: Fluorspar in 1975. Mines et Métallurgie, No.  128-129. 
JulTsept. 1976.  pp.  100-101.   /French/ 

The  persistence of the world economic crisis during 1975 caused a 
new drop  in fluorspar production which fell from 4.7 Mt  in 1974 to 
4.5 Mt in  1975.   Local factors also contributed to this slight 
recession compensated, however,  to some extent by the development  of 
new resources.  In the Al industry the anticipated fall in consumption 
of fluorspar in the near future is likely to be due more to the 
recycling of fluorinated products than the costly recovery of F in 

the phosphate industry. 
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278. CHURCH.  F.L.:  Northwest power crisis could black out one-third of U.S. 

aluminum capacity. Modern Metals, Vol.32. Ho.  8.   Sept.  1976.  pp. 
25,  27,  29-30., 33-34. 

Increased demand for electric power with delays in construction of 

thermal generating plants threatens to shut down primary Al smelters 

in the Northwest. Lack of alternative fuel has made electric power 

the main and cheapest energy in the area but its maximum potential 

will soon be exploited. Backed by the National Environmental Policy 

Act, environmentalists are stalling construction until 1978. 

279. GRAY, P.M.P.: Conservation in primary extraction processing. In: 
"Energy and Waste in the Non-Perrous Metals Industry". Oxfordshire, 
England, 1975. BNP Metals Technology Centre, 7 p. 

The balance between the need for conservation and economics in 

primary extraction processes is reviewed for Al, Cu, Zn, Pb and Ni. 

Topics covered include the efficiency of extraction, energy 

requirements and the handling, conversion and disposal of waste 

products with mir  -mm pollution. 

280. GUINARD, C: Energy and the primary aluminium industry. Revue de 
l'Aluminium, No. 453. Jul. 1976. pp. 333-334. /French/ 

In countries characterized by the non-availability of reasonably 

priced" local energy sources, the opportunities for expansion of 

capacity appear very limited due to the expected low profitability 

levels of new smelters in these countries. The main effects on the 

structure of the industry of the energy crisis is thus expected on 

the future locational patterns of new reduction plants. 

281. GUINARD, C: Inflation and the aluminium industry. Revue de l'Aluminium, 
No. 452. Jun. 1976. pp. 273-277. /French/ 

There appear to be two main effects of inflation on investment and 

capital formation in the aluminium industry. Firstly, inflation acte 

to restrict the availability of capital for investment purposes 

through the erosion of real profits in the industry and more expensiTe 

external finance, and secondly inflation increases the supply price 

of the capital cost of assets. 

282. MONTGOMERY, G.: Fluorspar. Mining Engineering, Vol.28. No.3. 1976. 
pp. 35-37. 

The U.S. fluorspar mining industry declined to an all-time low in 

1975. Most of the fluorspar consumed came from Mexico. World reserves 

are listed as about 20 years' supply at projected usage levels with 

Mexico leading, followed by South Africa, Thailand, England, U.S., 

USSR, China, etc. In the U.S. over 80# of domestic fluorspar comes 
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from the Illinois-Kentucky district.  A recent development was the 
discovery of a deposit in Tennessee.  In spite of the decline in 
fluorspar consumption prices remained unchanged. 

283. GOSSLING, H.H.:  An updated summary of the world's fluorspar industry, 
1975. Mllner Park,  Johannesburg,  South Africa, 9 Mar.   1976. national 
Institute of Metallurgy,   29 p.   /Pamphlet/  /HIM Rep.  no.   1814/ 

The consumption of all grades of fluorspar in the Western World de- 
creased by 4.7% from 2.54 million tons in 1974 to about  2.42 million 
tons in 1975» but  is  expected to increase from the last quarter of 
1976 onwards.  In 1975,  steelmaking accounted for 539S of the con- 
sumption,  the balance being consumed,  in order of importance,  by the 
following industries:   fluorocarbons /25.7%/, Al /16£/,  stainless- 
-steel pickling /3.2%/,  petroleum alkylation /1.8S6/, and U enrichment 
/!»!%/, South Africa has the largest proven ore reserves containing 
approximately 29 million tons of Ca*2 and with a production capacity 
of 420,000 tons in 1975,  ranks third among the fluorspar-producing 
countries. South African exports of some  123,000 tons in 1974 re- 
presented 2.6j£ of world production. 

284. JAKOVUEVIC, M.:  Industrial scale research of the optimal working of 
electrolytic cells for aluminium. Rud. Metal. Zb., No.2/3.  1974/1975. 
pp.  195-207.  /Slovenian/ 

The relation for the  best equilibrium of  the electrolytic cell was 
simplified by compensation for the heat  losses due to the heating of 
input materials and due to increase of the entropy of alumina de- 
composition. The compensation is achieved by heat input with flue 
gases and the combustion heat of C.  Design development  of modern 
cells resulted in a high degree of thermal insulation,   that is, 
specific losses of heat in the surroundings are only 1.25-1.30 W/sq 
cm.  If the portion of total specific heat  consumption needed for the 
compensation of heat  losses through the unheated surfaces is reduced 
to only 5—656, the energy yield in modern cells reaches  the value of 
50«. 

285. JAKOVLJEVIC, M.t  Energy use and flexibility of an alumina electrolysis 
process. Hemija Industrija,  Vol.30. No.l.   1976.  pp.  15-18.  /Serbo- 
-Croatian/ 

The flexibility of the technology in Al production was considered from 
the viewpoint of oscillations in the supply of energy to the electro- 
lyzer. The thermal equilibrium in the electrolyzer was analyzed and 
the consequences resulting from short breaks in the energy supply in 
the process, are discussed. 

70 

L 



r i 
286.    MASAO TAKAHASHI; NOBORU MASTJXO:  Energy evaluation of aluminum production. 

Yoyuen, Vol, 19. Ho.2. 1976.  pp.  161-176. /Japanese/ 

A proposed proceea for Al production and also conventional methods 
are discussed from the viewpoint of energy consumption. The heat 
balance  of  electrolytic furnaces in the Hall-Heroult process operated 
by Internal heating was calculated. By decreasing the electrolyte 
density and electrical resistivity, the Al solubility in the electro- 
lyte current  density and electrode distance,   energy consumption de- 
creased.   Reduction of Al^O^ and direct thermal decomposition of 
AlgO-j were  compared. 

287*    OECD Report:   Industrial adaptations in the primary aluminium industry« 
Revue de  l'Aluminium, No.  453.  Jul.  1976. p.  XXI.  /French/ 

The report gives an analysis of the possible structure of the primary 
aluminium industry, the developments in regard to energy consumption» 
the situation of bauxite supply, the recovery of waste and recycling, 
as well as of the conditions caused by inflation and the accumulation 
of capital. 

288«    SHTERN, V.l.:   The effect of varying the strategy of running aluminum 
cells on the  economic   indicators  of aluminum production. Trudy VAICI» 
Ho.89.  1974.  pp. 46-52. /Russian/ 

Process control algorithms for Al cells were analyzed on the basis of 
cost of producing Al. Equations are presented for unit cost of Al and 
production cost losses relating to cell operation. The equations show 
that current stabilization can reduce costs by 0.04-0.0655. Also» de- 
creasing voltage by 0.1 V at a constant current level can reduce the 
cost of Al by 0.6-0.7*. 

289.    TOSIAKI IUCHI;  KAZUKASA ARAI;  Aluminum electrolysis technology in a 
power savins age. Journal of the Japan Institute of Light ttetala» Vol. 
25. No.7.   1975. pp. 267-277. /Japanese/ 

Energy saving technology means d.c. power consumption decreasing 
technology.  Power consumption decreases with the decrease of cell 
voltage drop and the rise of current efficiency. In recent years, 
cell size has shown a growing trend to save man power. Thus, the 
technology concerning low cell voltage and high current efficiency 
in large-size cells is explained. The value  of about 12.2 kwh/lcg of 
Al seems to be anticipated as the lower limit of power consumption. 
Thermal balance, cell voltage drop and shape of freeze of electrolyte 
formed on side surface of cathode are reviewed. 

71 

L 



~l 

291. 

ü.ing .t.ti.tlc.l Mthod. . .t»d, ... -d. on th. r.l.tlon of th. 

IT«, p—rt« » —•» char.ot.rl.tlc. of «- *"-^2r 
ch«ic.l pro«., for U r.cOT.r,. Eaplrlc.l .*pr...lon.. «od.Un. 

,1th .uffl,i.nt .cour.07 th. following lnt.rp.nd.no.. of .leotro- 

1,.!. p.•.«« «r. d.T.Xop.d, conation of th. .l.ctrlo po.«. 

¡L.n« .fflcl.no,. ourr.n« lnt.n.lt,. .nodi. curr.nt d-i*. — 

e.ll Tolfg.. .Uctrolyt. t«p.r.tur.. th. oryoUt. co.ftlcl.nt. 

« .1 «d !l.ctrcl,t. l«.l « «H « -H— •«-*-• ••Criblat 

«h. .t.tl.tlcl ration.. Th. r«ul«. of c.lcul.tlon. «d th. 

»tatlo» obtln.d «r. pr...nt.d .. «U » «n ««lï.1. <* «" 

uthod «rror. «id pr.ctio.1 «Mpl«.- . 

VOLÜS. So.6. 1976. PP. 255-261. /German/ 

A .urvey is given of the relevant quality characteristic, of 

e^Tleum cofe and the way in which they are affected by the origin 

of the crude oil, the wording up of the oil and the treagent of the 

raw coke. The Al industry, with a 40-45* -hare of th. -*""*•"- 
petroleum coke, i. the large.t petroleum coke con.um.r. The .upply 

oÎ petroleum coke to the «Ht European Al «.lt.» ia di.cu...d and 

th. furth.r development of quclity and production con.ld.red. 

ZHELEZNOV, V.A., Some way. for furthe,[/•f-^co.t.^n the Production 
of raw aluminum. Cvetny. Uetally, No.12. 197% p.f. /«<"» 

in Al production the mo.t important factor, in the co.t are ex- 

penditure. for raw material., baaic material, and electrical energy. 

Alumina loe.e. can be reduc.d through care in tran.portation and 

„.ding. So». oo.t reduction i. pos.ible by low.ring F con.umption 

and recycling it. Electrical energy conaumption ha. been reduced by 

th. in.tallation of automated proce.. control. Mod.rnix.tion of 

ob.ol.t. type, of pot. and in.tallation of pr.baked anode cell. 1. 

expected to reduce energy coneumption. R.ducing down time and in 

cre..ed labor productivity will also aid in reducing co.t. in Al 

production. 
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9.  PROPERTIES AND QUALITY PROBLEMS HI THE PRODUCTION 
07 PRIMARY ALUMINIUM METAL 

*n      BALASHOVA. Z.N. et «Ili:  Diffractometrie investigation of the phase 
3      ÍSÍJoSition of synthetic and commercial electrolyte» for aluminum 

production. Trudy VAMI. No.92. 1975. PP. 38-47. /Russian/ 

The phase composition of mixtures of nNaP.AlF3-CaP2, nPaF.AlP3MgF2 

and nHaP.AlF3CaP2-MgP2, prepared at 950° to 10O0°C under an Ar 
atmosphere, was determined by diffraction analysis and compared with J 

the phase composition of commercial electrolytes used in Al cells. 
Several compounds were identified. 

294. BURSAHH, V.V. et aliii  Dynamics of gas evolution from melts £•!•*•• 
laboratory apparatus having a horizontal anode. Isvsstija Vyalih 
uSetayhZavediniJ, Cvetnaji Metallurgia., No.3.  1973. pp.5. /Russian/ 

A study was made of the hydrodynamics of two-phase flow /electrolytic 
and anodic gases/ under the heel of the anode and in the side-anode 
arsa in a large laboratory stand. 

295. Determination of alumii.» concentration. Nippon Light Metal Co. No. 
75 021,794 /23 June 1973/. /Japanese patent/ 

Samples of molten electrolyte for electrolysis of Al are solidified 
rsry rapidly and the Al203 contents are determined by optically 
measuring the luminosity of the solidified samples. The rapid cooling 
of the molten electrolyte presents the precipitation of Al203 near 
the surface of the material and makes the color of the solidified 
material gray, the luminosity of which increases with increasing f 

Al^Cj content. 

296. DEWING, B.W. s Thermodynamics of the system LiP-AlF-j.  In:   "Molten Salts-, 
Princeton! N.J. 1976. Electrochemical Society, pp.J338-351. 

It is demonstrated from the liquidus curve that solid LijAlPg is 
stoichiometric. Solid-electrolyte concentration oells have been used 
to determine the free energy of   3LlP/s/ + AlPj/s/ - LijAlPg/s/. 

297. DOBROKHOTOV, V.B.;  A new method for determining heat losses in an 
aluminum ceil. Trudy VAMT, No.89. 1974. PP. 24-28. /Russian/ 

Miniature differential thermocouples of special design were used to 
measure temperature profiles and, hence, heat losses in different" 

Ti 
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parta of Al calla. Tha epecifie haat loaaaa ranged fro» 338 to 3650 
ff/aq m, depending on location. 7aluaa ara praaantad for a ararmi 
looatlona in tha anoda and oathoda port Iona of tha oall. 

296.    FAIKDLLZH, 1.0. at alili Coprecipitatign of amali amounta of fluorina 
with aluminum hydroxide praclpitatea. Zumai PrikladnoJ Himii. Vol.48. 
Io.7.  1975. pp. 1428-1431. /Ruaaian/ 

fluorina ramerai from water by Al/0H/3 pracipitatad from Alj/SO^A, 
Alfilj and Al/NO^/^ aolutlona waa studied. Tha maximum dagraa of 
remoral waa 95-97%. Tha optimum pH waa 6.3-6.7. Krperimenta ware 
carried out under atatio oonditiona in 100 ml of aolution at 18° to 
20°C. The pH waa adjusted by HCl or SaOH. 

299«    HOMSI, P. t Chemical and electrochemical propartiea of molten laP-AU, 
mixturaa. tyon, 1975. pp.  180. /French/ 3 

Thaala. Tha thee la ia diridcd into tha following eix chapteras 
bibliographical data on tha Saí-AlF^ equimolar mixture j the molten 
aolrenta, cryolite and aodium-tetrafluoroaluminate and exchange 
reactiona of tha fluoride ion, the oxide ion and oxidation/reduction 
reactions ; electrochemical propertlea of molten aodium-tetrafluoro- 
aluminate | Potentiometrie determination of the diaaoclation conatanta 
of molten cryolite and aodium-tetrafluoroaluminate; etudy of fluoride 
ion dono re and aoeaptora in the giren molten medium; and beharior of 
metallio oxidea in molten lai-AIP- mixturaa. 

300«    Ion concentration determination in molten material. Kraay lonferroua 
Institute, Ho. 458,757 /21 Apr. 1971/. /Soriet patent/ 

The oompoaition of poola of molten material la determined in the 
nonferroua metallurgy during the electrolytic production of Mg, Al, 
rara and rare-earth metal by measuring the ion concentration. Tha 
solubility of tha material of the electrodea uaed for tha measurement 
of the marl mum currant in tha electrochemical call complicates the 
conrentional proceduras. 

301.    XTASHESTSOT, Ya.I.  at alii:  Determination of aome of tha parameters of 
the proceas for tha electrolytic preparation of aluminum. Zarodskaja 
Imboratorlja, No.7.  July 1975. pp. 856-857. /Ruaaian/ 

Tha probability characteriatioe were determined and tabulated for 
the errore in determining the main parameters of ths electrolytic 
process /temperature of the malt, cryolite ratio, dia t ano a between 
the electrodea,  lercie of the metal and tha electrolyte/. The index 
of the process was taken aa the current yield of Al. A s erisa of 
50-60 parallel determinations were made of each parameter. 
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302. DIOS, D.I.; HAÜPIS, I.E.:   Electrical conductivity and density of 

Chlorid« Mita. la:   "Molten Salt«".  Princeton, N.J. 1976.  Electro- 
chemical Society, pp. 375-387. 

Ths electrical conductivity and density of chloride malts containing 
LiCl, KCl, CaCl2, MgCl2, NaCl and AlCl^ war« determinad as a function 
of temperature between 700° to 750°C. All of the melts deflate 
negatively from the addltire electrical conductiyity law. The 
oonductiTity of melts can be predicted. 

303. 1DÏI0 BTSHMURA et alii:  Use of radioisotopes in high-temperature 
reactors and the related technology, Nippon Aieotopu Kaigi Hobunshu, 
Toi. 11.  1973. pp. 329-335. /Japanese/ 

A review is given on use of radioisotopes for analysis of hlgh- 
-temperature chemical-reactor processes. Topics included are: 
analysis of metal and melt flow in an Al electrolysis bath; analysis 
of slectrolyte diffusion in C materials of an Al electrolysis bath; 
and diagnostic apparatus for monitoring reaction conditions in 
rotary kilns. 

304«    MAMABTOV, G.»  Electrochemistry and related studies in molten halides. 
In:  "Molten Salts". Princeton, N.J.  1976. Electrochemical Society, 
pp. 234-239. " 

Recent electrochemical and spectroscopic studies in hallde melts In 
which the Lewis acidity can be changed by adjusting the melt 
composition were studied. 

305. POLYAKOV,  P.7.; MOZHAEV, V.M.:  The thermal conductiyity of melts in 
the sodium fluoride-aluminum fluoride system. Teplofizika Vysokih 
Temperatur, 7ol.l3. Ho.3. May-June 1975. pp. 661-663. /Russian/ 

Ths coefficient of thermal conductiyity of melts of the NaP-AlP, 
system was measured by the method of coaxial cylinders and ths 
results of these measurements are presented graphically for 
temperatures between 1200° and 1340° K. Variation of the thermal 
conductiyity coefficient with temperature and composition Is 
dlsoussed. 

306. ROLU, il.t  Preparation and properties of sintered stannic oxide 
reference electrodes for the laboratory investigation of fused salt 
electrolysis. Revue Internationale des Hautes Températures et des 
Réfractaires, Vol.9. Ho.4.  1972. p. 17. /Prenoh/ 

Attempts were made to determine the activity of Alj03 in cryolite as 
a function of its concentration through potentiometry using the pile 
Al/AljOj/O electrode. Because of the difficulty encountered in 
reaching equilibrium an electrode was developed using an oxide 
practically insoluble in cryolite. Sintered stannic oxide proved to 
be a satisfactory reference electrode. 
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307«    ÄITTIR I.i RASIJS, S.K.I Basan apaotra of aoltan nixturaa oontalnlng 
fInorili«. Pt# 2. Diaaoolation of alualnun haxafluorida/3-/ion. 

lot« Chaalca Soandlnariea, Sor. A« Phyeical and Inorganie Chaniatry, 
T01.A29. 10.5. 1975. pp. 569-566. 

apaotra of Li3Al»g-AU.j 
10 /AlFg3'/ and 620 ± 1' 

•alta at 730s 

10 o»"1 /AU4"/ 
C ooataln two paaka at 

and two additional panici 
Tha diaaoolation «quilibriun ooaataat for 

545 ± 10 /A»6 

at about 220 and 350 o« 
Allg3" rararaibla to AlY^~ • 2J~ la 3 z 10"' and tha dagraa of 
diaaoolation la 0.24 ¿ 0.06. 
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