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1, Direction of Scientific Research Work in Giredmet

By I. Ya, Bashillov

(Redlziye Metally [Rare Metals], lioscow,, No, 4, July-August
1554, pp 3-11.)

The sclentific research worik in the fileld of rare ele-
ments 1s extraordinarily large with respect to its content
and very dlverse with respect %o 1ts forms. Wlth respect to
number, rare elements ccmprise a large portion ol the ele-
ments that make up the earth's crust. And each of these
can be studiled with respect to the physical and chenmical
properties and the raw materlal in which it 1s encountered;
it is possible to study the methods of its dctermination and
extraction in one or another form from the ore; 1t is possi-
ble to find rew forms of the practical application of the
siven element, ete., In this case when the compounds of the
glven element are already being obtained in a plant on a
ifarge scale, it 1s rossible to achilieve an improvement in
the nrocess, an increase in the commercilal yields, anéd a
simpiizication of the production systems. Thus, without
considering subjects on general protlems of rare elements
4 F z F
(prosgecting, geochemistry, physical chemistry), it is pos-
zible to assign to each of the elements pertaining to this
greul a very large numcer of problems, the solution of which
czul? be «rrective and useful for industry. Finaliy, the
€101 odinnrily diverse combinations of rare elements in
trel. CllTcerent ores, in production, and on the bench of
thloannlyst ceastantly pose and will continue to pose a
o7 vanilep or problems, the solution of which will give
¢ 73 n<. possiblllities and new subjects for investigations,
and fu 1s oovicus that work on alli of these subjects could
enszle an entlre army of investigaters, which by far exceeds
those cadres which we now have 1n our entire rare-element in-
dustry as a whole,

e N

For thils reason, in the entire aggregate of the already
eixisting and possible prodlems on rare elements, it s par-
do &

ticularly important to have some kind of basic guiding chan-
nels along which the work is to be directed in a definite
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sequence and order of piriorlity. These channels cannot, ob-
viously, be unrelated with the general direction and the
total clearness of purpose of the work to create a social-
ist industry to which not only production but any other,
including sclentific activity, in the Soviet Union is sub-
Ject., TFrom this stems the first guidlng instruction for

the arrangement of our work - the satisfaction of the intra-
unlon requirement for rare elements and, in the first place,
ol the leadlng branches of industry such as the metallurgical
and chemlcal. Thils task was more than once underscered by
the leading organs of the Soviet Union and it stems from the
general positlon of our union industry as a whole and in the
field of rare elements 1n particular.

The fact of the matter is that rarec elements have re-
celved full recognltion in wide circles of Soviet soclely,
in essence, only during the first five~year plan. A%t that
moment the construction of new plants in the main fields of
the national economy and the concern about tTheir normal ope-
ratlion required vanadium, wolfram, molybdenum, and other
rare nmetals, while other branches of industry, which are
also rapldly cdeveloping in accordance with the common indus-
trial growth require radium, beryllium, lithium, bismuth,
seleniwn and varlous other still more rare elements.

Work on rare elements was recognized as far from urgent
and could not claim the same share of attention as other
branches of the national economy, which dealt with elemenis
and objects more ordinary and more known in practice and in
industrial use of our country.

Becauce of this, when the first five-year plan created
a large and steady demand for rare elements and this tended
to grow rapidly, a break took place between this demand andé
our pcssiblliitles, This break has not been overcome to this
day. It zppeared, first of all, in the realm of raw-materi-
al resources which, with respect to individual elements,
were Insufflclent and, with respect to others, were entirely
Jacking, when Y‘here was no thought-out method which could
assure at least some kind of output of the required produc-
tion, It exists even in the realm of application when the
consumers who receive preparations of rare elements do not
know how To utllize them for some or other goals. In 1933
the production of rubidium and cesium salts in the Odessa
Afflliate of Giredmet was, for example, in such a situaticn.
Output had to be curtailed after the production of the first
patches because the customers refused to take the salis they
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needed vefore they mastered the technlgue of their applica-
tion Iin radio and IiIn photo cells,

For this reason, 1t is quite natural that scientlfic
research is faced with the task of making up, in the first
plcce, at least the Indicated most important gaps. More~
over, in the case of Gliredmet whrich, because of its struc-
ture was deprived of a special raw-naterial sector, atten-
tion was fixed on the second division - worls of a technolo-
gical nature. The third divisicn - applicaticn - could also
rnot be handled by Girecrnet to the full extent becsuse in a
precdoninant number of cases 1t extended far veyend the
limits of spesialization of the iunstltute and roquired its
special expanslon, additional eguipment, efc. Ii seemed
quite posslble, therefore, under the gilven conditlosns, Yo
assign the application problems to the conswier for solu-
tion and to glve him only possible assistance and the necec.
sary ccnsultation within the limits of competence of i
institute as a predominantly chemical-technological organi-
zation.

Thus, the loglc of events revealed a path which, con-
sldering all the available material means of Gilredmet, was
the only one pcssible for the direction of the work - oy
developing the proper technological methods to solve the
inquiries of our industry for those elements which are cri-

tical and which are particularly important for the national
econony.

Bu% even this path 1s sufficiently broad, It 1s pos-
sible to Increase the rare-clement resources of industry
not only through the Gechnologlcal mastery of new ores and
the discovery of new deposilts, but also through the lmprove-
mept of methods Yo process the already known ores as well
as Through the reclamation and utilization of o0ld products
nov longer in use, scrap, rejects, etec. Finally, this 1s
also possible through the rational consumption of the given
products, wilde utilization of non-critical substitutes for
the given rare elements, and partial reductlion of the use of
the latter 1n varilous, less important phases of practice.
For thls rezson, in tnls connection too a certain selective
grouplng of the work became unavoidable because the insti-
tute whicn actually Goes not have its own building wouid
not be capable of plcking up these subjects as a whole.

Hence, the outcome was a definite division of the rare
€lements with the plant which 1s also conducting investiga-

]
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tion work in 1its laboratories., It is perfectly clear that
work on the rationallzation of production and other work
closely connescted wilth production and capable of being ful-
£illed by means of production apparatus and parallel with
production should have been given to the plant itself.

Thus, the institute was primarily left with the work of
mastering new types of raw material of critical, rare ele-
ments, the replenishment of whose commerclal reserves was
a task of state importance. Moreover, in the case of various
elements, work in this direction had to be conducted wilth
such types of raw material, for which the ordinary methods
of processing Xnown, even though from the literature, were
either not applicable at all or were only partly applicable.

Such was the first direction of scientiflic research
work in Giredmet. It is, obviously, the first and foremost,
because with a natural and understandable limitation of
means 1t is often impossible to undertake the sclution of
problems connected with the possible change and improvement
of the procedure of industries which are operating and giv-
ing the necessary productlion, if there 1s a shortage of
efforts and means fcr work which will provide our industry
with sharply critical rare elements. I%¥ 1is cbvious that in
case of selection in the given instance the efforts should
be directed to the last section in the struggle for rare ele-
ments, all the more since most of these, Including the sharp-
ly critical elements, are of defense signilficance,

The second direction of work in the field of Investiga-
tions connected with rare elements, which 1s alsc being felt
gulte clearly and which exerts an influence on the nature of
the subjects of Giredmet originates from the nature of the
matter and from the specificity of the rare elements.

As s known, the pecullarities of the rare elements
are, first of all, that, being rare, they possess various
remarkable qualities which cannot be utilized because of
this on a practical large scale. And along with this, the
rare elenents are relatively frequently encountered in the
form of highly scatteraed aggregates which, from the ordil-
nary point of view, lie beyond the 1limits of commercial re-
covery. Thelr reserves in these scattered forms, in low
concentrations, are considerably greater than in other,
richer forms. Thus, for example, on the entire territory of
the Soviet Union, to thls day the reserves of this metal in
vanadium deposits proper are limited with respect to their
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extents, whereas in thcse ores where this metal is present
as 2 cmall admixsure, the content of whileh is expressced in
fractionz of a percent, we have hundreds of thousands of
tons of this valuable element. Such 1s also the case wilth
molybdenum, many tens of thousands of tons c¢f which are

now precsent in varilous copper ores 1n which the content of
molybdenum 15 less than 0.2 percent and drons to hundredths
of a percent.

Taking into account.that meny of the indicated elements
and minerzlis are sharply criticeal, it is natural to strive
to find such new, original methcds of processing, which
would malze 1t possible to utilize these reserves also for

cormerclal recovery.

The technologlcal systems for rare-element raw materlal
are, as a rule, very complex. They ccnsist of various
cycles and stages and this leads to an increase in produc-~
tion losses, Increase in cost of production, difficulties in
changlng to large-scale operatlions, complicatlcns in the
mechanization of the processing, etc. At the sane time,
technolcgy 1s already pointing out a whole series of pos-
g1bilities and methods which can and should simplify these
systems. Included arong these methods are, for example,
chlorinaticn, subllmation or volatillization, electrolysis,
cementation, and even methods of so-called "direct" reduc-
tion of the ores of the rare elements. The use of these
methods will not only make 1% possible 4o reduce the number
of production operations, but to reduce the most cumbersome
and unpredictable ones. Proof of this can be seen in the
attached exemplary systems ¢f processing a rare-clement raw
material (gystems 1 and 2). As regards the method of direct
reduction, 1t appears possible to use it for the complex
utilizatlon of rare-element ores, Since there is no melst.
1ng ard smelting of components in this process, but a changs
of the materilal being processed, then a combination of "ci-
rect” reduction with methods of mechanical concentration and
even chenical processing can gilve a very large effect in
simplilficatlon and unification of the technologlcal methods
in processing generally ccmplex and lean, rare-element ores.

Such a simplification of the production systems is
possible also with respect to individual methods or stages
of the process. Thus, mechanical concentration in one or
another form is a mandatery stage of processing rare-element
ores. And in a predominant number of cases during their
concentration 1t is necessary to introduce into the process
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an entire ascortment of agents available vo thls method of
processing useful minerals. Consequently, tals also re-
sults in production systems with complex and high-cost
equipment, Tror this reason, flotatlon with a good colncl-
dence and utilization of all modern achlevements of this
technologlcal method can give a tremendous simplification

of the concentration process, for by means of this, the
entire process can be reduced to operations of fine grincding
ard flotation proper. However, 1 single flotatlon does no¥
give the final product, then by means of thls method, even
in case of need of repeated purifications etec,, it 1s pos-
sible to unify the entire production process of the given
concentration station.

Finally, the pecullarity of the rare-element field 1is
that very many rare elements which attract the attention of
modern technology and industry, generally occur in only
exceptionally scattered forms and can be extracted only
from definite waste from the processing of raw material into
mass-use elements, into a compound of ordinary elements.

For this reason, an examination of such types of in-
dustries, processes, and all possible waste from these, taken
at different stages of production and from different frac-
tions, 1s in the given case necessary and promising as re-
gards recovery and subsequent utilizatlon of these scattered
elements, Moreover, the possibility 1s not excluded of a
certaln change in the baslc process or in its apparatus, 1n
its technical scheme in order to concentrate the given rare
element more fully and in a simpler manner.

Tnese pecullarities of the industry of rare elements
require the development of an entirely new approach and a
speclal direction of tihe work in this field. This direction,
in the sense of 1ts accomplishment, 1s more complex and
difflicult than the solution of problems of the first direc-
tion about which we spoke above. In that case, literature
references, description of foreign experience, although
very birlef, make it possible to solve the rising problems
rather rapidly and confldently. Here, however, we need
relatively long and systematic work and sclentilic investi-
gations in the direct and wide sense of this word., For
this reason, 1t 1is possible to conduct work of thils type
provided the situation does not require urgent production.
Work 1in this direction 1s, indlsputably, the second and
much higher stage in mastering the technology of rare ele-
ments. And 1t 1s necessary to point out that even forelgn
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technology has not yet reached this stage. The reason for
this, by The way, 1s also that in foreign countries the
requirement for rare elements is satisficd by various firms
and plants and because of this, not one of these reaches a
production scale which would compel the plants to change
from primitive and semiprimitive forms of producticn to
rechanized and large production. Because of this circun-~
ctance, there 1s no stimulus there for a radical re-exami-
natlon ol the technology and perhaps for a radical prevision
of the status of rare elements In general, but under our
conditions tnls directlon of the work hes special signifi.
canceé and carticularly favorable prerequisites, It nromlses
zreat prospecis and fits in completely wiith the vasic paths
¢’ the planned development and building of socialist indus-
try. For thils reason, 1t should always exert a delinite
Influence on the planning of scientific research work in
our fleld and find more or less reflectlion in tho make-up
of the subject plan.

Because of this, the direction like that of the re-
sultant of the above described two forces, of which the
first Is determined by the need to satisf{y the requirement
of the lnterests of the current day and by the urgent inte-
rests of a soclallst incdustry and the cecond is cennected
with much deeper problems of rationalization and develop-
ment of the rare-element industry and with a much higher
degree of 1ts development.

Ol course, both descrived directions or the cross sec-
ion of the werk are very closely intertwined and the task
of every investlgator, regardless of the conditions of the
time and situation, 1s to conduct his work on a principle
and strictly scientific level., But nevertheless, practice
siows that In the first stages of the developnent of our
industry and during the noments of unfolding of the work
thiere vas a cervain, sometiines also a considerable, simpli-
fication in the approach to the work. It was shown by a
predominance of empiricism, in 2 predominance cf work to
Tind, first of all, formulabtions for the preparaticn of
cne or ancther preparation, in work which unfolds on wide
vlhiecorevical foundations and enriches simultaneously theore-
viczl datz and blazes wmore improved technological patns.

With recspect to the development of the latter work,
special funds for the so-called "theoretical work," which
were allocated by the TsNIS NKIP, proved of great support
To the work of the institute,
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And so, *f one is "o ap. woach an analysls of %the work
of Gi. edmet frca the point of view of what was just said,
then 1t can be asserted that a great portion of its work
consists of the solution of problems connected with the
mastery cf new types of raw materials, with the expansion
of the production base for rare elements, 1. e,, work of
the first direction. It 1s true, as it was alrcady pointed
out, that by force of events the subjects of Ciredmet in
thls direction include work to master raw material, unusual
and not coming within the usual framework of foreign prac-
tice. In almost all cases the object of the work by Gired-
met in thls cross sectlon was raw material of low grade and
little value. This Includes vanadlum-contalning materials
with fractions of a percent of vanadium, extraordinarily
scattered radium ores and other types of radium-bearing
raw material, lean ores of antimony and mercury from Scuth
Fergana, which are frequently bound with fluorspar, lov-
chorrites, relatlvely lean rare-earth minerals, eudlalites,
zlrconlum mlnerals with a strongly reduced content of zirco-
nium dioxide, etc. This circumstance unavoildably retards
the rates of introduction of this work into industry and
Girecmet has been able during the past year to develop tc
an industrilal scale only one work on the extraction of vana-
dium from the Kerch 1ron phosphorite ores, which was started
during previous years, The other two were developed to the
stage where 1t 1s possible to set up pillot-plant and semi-
industrlal operations.

As regards works of a methodologlcal nature dealing
with the search for new technolcoglcal ways, one can name
during the current ycar comparatively few projects and com-
paratively small in volume, These include precjects on vhe
investigation of the possibllity of electrochemical and
chemlcal separation of tantalum and nilobium, investigations
of sclentiflc control of the production of luminescent compo-
sltions of Temporary and constant action, exploratory work
on the application of flotation methods to wolfram ores.
Similar investlgatlions were conducted as well of new types
of radium-bearing raw materilal.

Although the raw-material department was abolished in
Ciredmet last year by a decree of higher-level organiza®ions
in connection with the organlzation of a speclal prospecting
trust for rare elements; nevertheless, the institute conduc-
ted worik on the site to recover slimes in the hydraulic
method of gold mining In the Transbaykal. This work wes
organized Iin connectlon with indicatlons of the presence of
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ing to pilot-plant verification. And as new objects of the
garme cross sestlon, 1t 15 possible to designate a strongthen-
ing of the work with respecct to industrial waste, which in-
cluded an investigation of the wacte from non-ferrous metal-
lurgy, slimes from gold mining ané alluvial deposits contain-
ing morazite and zircon from the Pamirs., There has been a
strengthening of the work to utilize on a commercial scale
the antimony-mercury ores from Kacdam-Dzhay and Xhaydarkan.

A peculiarity of these deposiis 1s, on one side, thnelr im-
poverishment, and on the other - the smzll Impregnation and
non-uniformity in the distribution of valuable minerals 1in
the containing rock.

The main difficulty in processing these ores Is the
concentration stage which 1s hindered by the indicated small
impregnation of the ore and the conslderable develcgment of
ochreous, oxidized compounds in interrupted, fractured zones
of the deposit. This circumstance makes 1t difficult, te-
cause of the reduced percent of extraction, even to concen-
trate by flotation. Besides, 1t 1s necessary fto separatve
the antimony and mercury at Khaydarkan,

Besldes these problems, Giredmet 1s faced with such
entirely new problems as the development of bismuth techno-
logy utilizing the Adrasman Deposit in Central Asia, which
i1s 70 kilometers to the northeacst from Khodzhent, and the
extraction of cobalt from the ores of Dashkesan, The pro-
blem of bismu*n extraction from the ores of Adrasmen 1s also
somewhat difficult because of the nature of the occurrence
of’ the cres, broken up into various velns of variable thick-
ness {rom 0.2 to one meter and non~uniform mineralization.
The veins contaln copper pyrite, blsmuth and iron glance,
Tne ccrper is in the amount of two to tlhiree percent and the !
average content of blsmuth is 0.75 percent., DBut on indivi-
dual sections the bilsmuth content dreps to thousandths cof a
perceny, rising sharply to two percent. The work by Gilred- ;
met should encompass here mechanical concentration of the
ore mass as well as the production of metallic bismuth.

as regards Dashkesan cobalt, operaticns at the depccit
during the past year have resulted in the discovery of now
denoslts of the ore material, During this year, mcthods for
vhe extraction of tnhe cobalt should be tested,

This ycar has seen a considerable strengthening c¢f the
methodological nature of the work or of thne worik of the
second dircction about which we spoke above, In this con-
nection, wec have a serles of projects on the chlorinaticn
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o/ ¢f orces and other materials contalning rare elementis. These

ac thear ain to test the method of chiorination with
pect to certeln ores and, 1In the second place, to start
tnz cystematic investigaticon ol this method and of different
and ways of 1ts applicatlon in our field.

e same set-up holids thls year with resvnect to work
for Sco-called cementation or rare metels, i.e., the separa-
ticn thercofl from solutions oy mcans ¢ metalis that arc
lower in the electromotive series. Tnis mevthnod, insuffi-

. ciently studled from a theoretical viewpoint, makes 1t pos-
sible &lso to hope for a simplification of the procesases
connected with the producticsn ol rarce-elemenbt concentrates

o

. fron solutions after the decomposition of their cres.

The next expansion of wors in this direction iz the
orrmanization of a cdepartment of economic investigatlions.
Tris department has as 1its task to throw lizght on and solive
indivicual independent preblems besldes a deeper econonlc
processing of the material which 1 obtalned as a result of
tne work of the technoleozical section. The fact of the
matbter is that In the economic secticn the field of rare
elements is partlicularly unigue. Crdinary approaches from
the point of view of an economlc analysis are not applicuble
i here alrzady because of the single fact that many rare ele-
! (:) wants are lrreplaceable for various flelds of the national
! cconony and, at the same time, are consumed in small ancuntis
? 50 that, evea with thelr high cost, they aifect relatively
' 11ttlc the cost of the precduct as a whole. Because of thls,
in tne firct stage of developrment of the rare-element indus-
try, proviems of cogt of production rceceded to a second
rlan Jjust as many other features of economic calculations.
; AT Tthe same time, this cross secvlon has problems which can
bz tolved exclusively by means of an economic analysis.
These incliude, for exarple, problems of the esta®lishment
of the lowest concentrations ol one or another element in
| the ores in the case of already known methods of processing
' these materlals, 1In connectlon with the eritical supply of
. many rare elements and sometimes chronic critical supply, it
15 entirely necessary to solve the problem of the rationality
of one or another application of the given element and their

X economic evaluation as regards their comparative effective-
rness.

Of the projects wnich are a continuation of las% year's
work, almost all experienced a certaln mcdification toward

-

. & strengthening of deeper investigations. With respest to
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the vanadium problem, fcr examp:re, along with a conclnua-
tion of investigation for proccssing diffcrent types of
slag from the conversion of tltancmagnetites, the investi-
gatlon was strengthened to clarifly the mechanlsm of certain
reactions which take place during the conversion of vana-
dlum slags from Kerch ore, the Influence of individuzl fac-
tors on their course and effectiveness, ete. This work was
dl-ceted vowerd findlng means for 1ncreasing the percent
utilization of vanadium wihich 1s contained in Kerch ore and
which at present 1s very low, in particular in the metallupr-
Zical sectlon, in the section for the producticn of slags
from vanadium plg iron.

There was a strengthening of the work with respect to
the investigation of phenomena which accompany electrolysis
¢f tantalum and nlooium compounds in order to study the
noseibllity of combating the stoppage of the process, which
takes place in the glven case,

In the fleld of radicactive investigations, proulens
connected with the mechanism of the movement ol radium into
solution from its ores under the influence of some or othcx
salt solutions have been set up and are being so.ved. 4Yhis
problem 1s- not only of thecretical significance cosnzeiad
with the clarification of the migration of radio elenents,
but 1s of pra~-ilcal significance - in the direction of 2
possible utilizatlon of those significant manifestations of
radio-activity which, in the form of highly scattered aggre-
gates of radloactive minerals, are ncw known in several sec-
tions of the USSR. To these can be added the surrcundings
of the Taboshar Deposit of radicactive ores and a zone which
extends along the south of the Fergana Valley and the Zeryav-
shan Valliey, in the Transcaucasus, and certain others.

Thus, the work of Giredmet, last year as well as this
year, encomnasses a large number of objects, united, on cne

slde, by the amount and form of thelr occurrence in the earih's

crust, and on the other - by the nature of the practical ap-
rllcaticn, The main feature of the work in Giredmet on
these objects 1s the task of their industriazl-technologilcal
mastery in order to replenish the correspending rescurces for
the union 1Industry. The work in Giredmet should have and do
rhave as their aim the development of techrological processes
so as to overcome In a known manner the "rarity" of tnese
objects and actually fully and rationally utilize those
natural resources which are in the earth's crust in the form
of agzregntcs cousidered lean,

- 12 -




Tne bazic nindronce wnlich limlts the work by Glredmed
1n the alove indicated dinrcceticns are tie chortase and dis-
circion of those oulldings In walenr 1T Ls corpelled to de-
vilow its work. Tne significance ol the rare elements 1s
recempilzed, the importance of the work by Gircdmet is notb
disputed zy any cone and cannot be disputed, but trhe loglcal
deduection from these positions has so far not been reallzed.
CirolCret 1o not provided with the maverial possibilities
fer th2 prener development of iUs work. Such a cornditlon
shiould be overcome.

- 13 -




!

f wunmed : FV
{

w..v..u.x CUILGTU00) 0\ ° - R
LL0y 9 arulriareIvg A\V '
¢

{rzaes) =
u:.:_._u:. wo.\...m:@ Rty spmazenreedapg ﬁ¥
P
o . {mikad -
“ FILOG 0} 3
- sty )
an:.ao.::.o Y}

i
i
NDELYL AN o
. samne
. s
Ay 04 B _
: by
j ] .
vinmodi o \.J
EIRETN T r,@ R

a— 263
e Yogered” onogedso m\\d

“C

Ao o v

wslt ANKRNOQ

i it

14

————

e e e P e IR R

T S[OM J6 aulsns 1O 4JSAGTROTH Y )

e e e e e e e e e i 1 e o e mmrmm 2 e e s e o
. O

O * » O . .
L
Al -
M . * - . .

PRV T i dil




O

Key To table on page 1i:

I.

Conventlonal method
Vliollramlite
Fusion with scda
Leaching with water
Filltration

Insoiuble residuc (Dump)
Solution of wolframate
Removal of admixtures
Flltration

Admixtures (siiicic acid, iron
and aluminum hydroxidesj

10~ Purifiled solution of woliramate

11~ Treatment with Cal

5 solution

12- Filtration and washing

13- Calciunr wolframate

14~ Admlstures in solution

15~ Decomposition with acids

15~ Washing and filltration

17~ Pure wolframic acid

18- Solution of CaCl, (dump )

-~ 15 -

II.

Chlorinztion
Yolframite
ChZorination
(treatrent with

Cl gas)

Indistingulshable
residue (Cump)

Treatr.ent wlth
azids

Wesning of ii-
ters

Acld solution of
adnixsures {dump)

Pure woliramic
aciad
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Koy to table on page 16:
I. Conventional Method
1- Molybcenite (ore)

2- Roasting at 650°

3~ Sulfur dloxide gas

4o lMelybdenum trioxide + ad-
nixturcs

5~ Solution in ammonila
6~ Filtration and washing
7~ Irncoluble residue

8~ Solution of ammonium
molycdate

9- Removal of admixtures

10- Iiltratlion

11~ Admixtures

12~ Purified solution

13~ Evaporation

14~ Crystallization

15~ Centrifuging

16~ Crystals Calcination

- Solution (mother liguor)
18- Molybdenum trioxide

- 17 -

Sublimation
rlolyodenite
Roasting at 650°
Sullur dloxide gas

Calcinzaticn at
90C-100C6°

Non-volatile resi-
due

Passage through
Cotirel apparatus

Pure riolybdenun
trioxide




g AP N S A .

.

-
.
.

i
|
|
|
i

O

. INOT REPRODUCI

- s o - ——— ———— 7 .t D A - 7y

meaar o et v s e tar . W - e -

— L3S e
-

™~

Dia-.




-~
B

Key Lo tazble on pace 18 continuel:
IS o

T~ Apnarztus empioyed

8~ 10 analyses per day

9~ The czene

10~ Fuss spectro »aph and Ze ss n;c”opkoto eter

—~

1l- Zeciss spectrozraph and Zeisc nicrophotometer

The above indicated meticds were developed by the spec-
tral laboratory of Giredrmet in connection with work belng
coenducted in the institute on the extraction of in dwam,
gallium, and thalllium. from ldeutLial products and wacte
from plants of non-ferrous metallurgy a3 well as 1lver
from bismuth ores, The use of these methods m"ros 1* possl-
ble to control extraction methods beinv developed vy vech-
nologlsts and, on the other silde, %o anal"ze the pro~acts
themselves which are presented for examlnation.

Exrerience by the laboratcry, whlich has compleced over
five thousand such analyses, §nas shown complete sultabllity
of the employed methods for rapild determination of In, Ga,
and T1 in solvtvlons with the simultaneous presence cf other
elenents.

n case of travel to the site, the examination of the
plants 1is frequently retarced by the lack of the necersary
gpectral apparacus, chiefly spectrographs,

In the investigation of products and waste from the
Elektrotsink Flant in the c¢ity of Ordzhonikidze for the con-
cent of Indlum and thallium, the specfral laboratcry of
Giredmet used a school spectroscope for the determination
of In and 71, After a small alSeratlon, the instrument was
completely suitable for the rapid determination of In and
71 by mezrs of the extinction method of A. K. Rusanov (A. K.
Rucancv, Visual speciroscopic method of guantitative analy-
sis of scluticns. Zav., lavorn, [Plant Laboratory], 10(1934).

™

The accuracy of the methcd was egual to + 10 percent.

In this case, the interval of concentrations being de-
termined was 0.0C2 Yo 0.2 percent for In and 0.004 to 0.2
vercent for Tl. 3By means of the school spectroscope about

200 analyses were made during two months. These revealed the

points of the greater concertration of indium and thallium.

State Scientiflic Research Institute
o Rare and Minor Metals, Mcscow

1206 END
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