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PREFACE

This.is one of a series of eix reports dealing with the activities
of the German scientists vho were imported into the Soviet Union in 1945
to do work related to the develoment and expansion of the Soviet atomic
energy program. This suppletental report is concermed primarily with -
Soviet muclear metallurgy st Factory 12, Elektrostal. :

A swmmary report CIA/BI 2-57, Contributions of Germen Scientists
to_the Soviet.Atomic Energy Pro Jan 1 Secret, deals wit
the oversll acpects of the German contributiony. “See also: '
CIA/SI 2-R8 I-5T Contributions of German Scientists to

the Boviet Atomic Energy Progrem - 8INCP,
" Becret ’

CIA/SI 2-R8 II-5T ' Contributions of Qerman Seientists to
the Soviet Atemic Energy Program - SUHGUL,
Secret T

CIA/8I 2-R8 ITI-57 Contributions of German Belentists to
. the Soviet Atomic.Energy Program -
AGUDZERI, Becret .
- CIA/EI 2-R8 V-57 Contributions of Gexman Scientists to
-, the Boviet Attmic Energy Program -
OENINGKOYE, Seciet.

All information presented herein has been ohtained from the
Yestimonies of ‘returned German and Austrian scientists and technicians.

Intelligence research ended 15.August 1956.
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CONTRIBUPICNE OF GERMAN SCIERTISTS TO
" THE SOVIET ATOMIC FNERGY FROGRAM
=2 oSt ATOMIC ENERGY PROGRAM
ELEKTROSTAL

PROBLEM

K Todetemim the: extent and the importance of early German scientific
barticipation and-assistence in the initia) operations at the vital Soviet
metellurgical complex for atomic energy at Factory 12, Elektrostal.

CONCLUBIONS
!hamaorulvuces in Boyi;t nuclesr metallurgy that were made by

the German laboratory at Factory 12 during the 7 years from 1945 +o 1952
are: .

1. 'Bhe production of uranium metel of . sufficiently high
purity for the first Soviet plutonium Producing reactors by methods that
could be adopted by the factory may have advanced the Soviet atomic energy
Program by about 6 months.

2. e fabrication of uranivm spd its alloys into ribbons, bars,
ani other special shapss laid the basis for the future development of
reactors. of many different types. .

3
-~ 3 The development of special metallurgical methods in
collaboration with Soviet laboratorieg and orzanizetions vorking on
plutoniun, uranim-235, radium, nicke). barrier for gaseous diffusion
plants, and other special materisls for an atanle energy program not only ’
Drovided direct assistance to the 8oviet program but also relieved Soviet;
sclentists for the most eritica) phages of Wespons engineering.

SUMMARY

By the and. Of World War IT, the Soviet Union had ‘placed top priority
on the dewaomem; of atomic weapons and hadq begun its program with a

.sense. of .urgensy quite similar o that vhich pervaded the Manhattan Project

in 1942 apd. 1943. The material most needed for this progran wvas pure
ursniun metal in sufficient’ quantity for the operation of reactors producing
plutonium. . To initiate this progran at au advanced stage, about a dozen
German scientists familiar with the netallurgy of the -element were ™nvited"
to Mogcow. A few weeks 1ster, the German stockplle of rather impure uranium
netal also was taken by the Boviet Union.

-1-
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The German sclentists continved thelr research at Factory 12
on the purification of nranium oxide end its reduction to netal, The
-Soviet administration proceeded to convert the bulk of the plant at
Elektrostal into.sn industrial complex for processing Jranium ore,
reducing uranium oxide to metal, fabrication of reaster fuel elements,
- and for the manufacture and processing of critical materials for the
program. Because of the urgency of the program, the conversion of the
industriel plant and the construction of new buildings (for yet unknown
metallurgical processes) proceeded simultanecusly with the research
work of the German scientists. .

'y

. Apart from preparing pure uranium salts by fractional reerystallization
: . and later by ether extraction, the most important eontribution of the German
) ' sclentists was the development of a satisTactory metallurgicsl method for .
producing pure uranium metal. The £irst attempts involving minor changes in
the German technigue of reducing urenium oxide with celcium proved unsetig-
factory.  Success waa achieved only vhen the uranium oxide was replaced by
uranium tetrafluoride. The reducing element was pure caleium, initielly
manufactured by the Bitterfeld Electro-Chemical Combine, Fast Germany, and
. later, by the Elektrostal Factory 12. :

The batch process of producing uranium was carried out.in a "bomb"
\ in which about kilograms of uranium metzl wes reported to settle ag

eed uranium tetrafluoride. Except for an increase in weight”of charge, this
was the method adopted by the Soviet rroduction plant.

Although 1in the late spring of 1946 the mission of the German scientists
vag aecouplished, they st1ll retained much value for the Soviet atemic,energy
program. They provided consulting service and did research on speeial projects
on the diverse operations at Factory 12. They completed particwlariy helpful
tasks relating to uranium ore processing; etherextmctioq, fabrication of
wraniun metal into fuel rods or slugs, praduction of mickel barrier,. separation

. - of plutonium from irradiated slugs of uranium, production of radium, and many
. ' . other activities at the plant, . :

Since an all-Russian metallurgical laveratory -had finally been
established at Elektrostal, there was less need for the Gemman scientists
efter 1947, In the followlng years, the German group slowly began to
disperse to other laboratories in the Soviet atomic energy empire. In 1950,
Riehl went o +he Sungul laboratory In the Urals to direct research in bic- .
physics. Only a remment of the original 12 scientists stayed at the
Elektrostal Factory; and, in 1652, a3l of the remaining vreseerch workers

%, . were seat to Sukhumi, on the eaat shove of the Elack 32, for "forgest -
: ness™ before their repatriation to Germany. - .
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DISCUSSION
The Industrm. Environment of the German Scientists at Elektrostal

. The Bignificance of the Location of Factory 12.--~The industrial and
scientific activities of Factory 12 were of such a high priority and in-
Qirectly of such & great strategic importance cn the international level
that the plant was located near the town of Elektrostal (55%7°'N-380281E)
only sbout 53 kilometers east of Moscow. The plant with its 10,000 to
15,000 employees formed an lndustrial complex that could rely not only
on Elektrostal but on the entire Moscow area for lsbor, materials, and
special engineering and scientific skill. Furthermore, the particular -
location' of this plant, in a somewhat isoleted and partially wooded ares

Just east of the town, favored its protection from esplonage.

. One notevworthy advantage of this locetion was the good railwey
connectione. Although Factory 12 is correctly addressed on the Moscow-
Eursk reilvay, it is actually located on & short railway line connecting
Roginsk on the Moscow-Gorki main line on the north and Frazevo on the
Trans-Siberian railvay on the south. The length of this connecting line
is ebout 15 kilometers from Noginsk to Frazevo. Noginsk, only scme 8

‘kilometers from Elektrostal, is frequently the recipient of material whose

ultimate destination-is Factory 12, Elektrostal. N

Factory 12 not only is scmewhat east of the town of Elektrostal but
also 1s east of the Noginsk-Frazevo railway line. Two spur tracks lead
to the plant. The plant ares ostensibly occupies e rectangle of several

- Bquare miles. According to deseriptions dated 1945 and emrlier, tt-is-

almost & town in itself. .

© . The Background of Factory 12 end Indications of Barly Post-War .
Activity.--Even before 1945, the vicinity of Factory 12 was heavily guarded

and “off limits" to all unauthorized persons. Factory 12 was then an .
armunition loading plant primerily fer artillery shells of medium to heavy
calibre. At that time, the plant was reported to be in ‘operation on a

.2h-hour basis. Fram same reports, it seems 1ikely that the plant may have
. manufactured the explosives as well as loaded the ammunition. In May and

June 194k, two series of explosions caused severe damage in the plant and
broke windowa in the town of Elektrostal about 1 1/2 kilcmeters awsy. The
most severe explosion occurred during May end was felt even in Moscow, &
distance of 53 kilemteres. : -

‘The nature of the work of Fectory 12 during World War II was hazardous
and often sufficiently injurious to health t0 require specisl privileges
for the workers. As compared to the other large plants of about equal size

- at Elektrostal such as the Elektrostal steel plant and the Rovokramatask

Machine Building Plant, Factory 12 provided better pay, shorter hours, and
superior rations. - .- .

Imrpediately following World War II, rather strangely, the plant is

said to have kept its labor force intact, to have continued most of the
. same policies of liberal treatment of employees, and to have worked Just

as intensively. The plant was still run by General Revstruev who had
gained communist faver in the 1917 revolution and who supervised-bperation
of the plant in the 1540-45 period. Ro ome in the town appeared to know

-3~
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what was in progress at the plant exce;bt that seversl explogions

that axmumition was stily belng manufectured.

’ Technological Potential of Elektrostal.--0f g1l industrial areas in
Russia in 1985 » Elektrostal probably offered the best metallurgical
Pacilities becauge the town bad not suffered from enemy action during
World War II, was cloge %o Moscow, and had well developed netallurgical
industries. : . ’ ‘

The first stainless steel In Russia wag manufactured at Elektrostal
during the early 1920'g. TPo Provide for the demands of its electiic .
8lloy steel furnaces, the town was connected with the electrical system
of Moscow. Rektrostal became one of three loeations in the Soviet Union
noted for the manufecture of stainless steel. Begides steel production,
the avallability of power brought related industry with facilities for
cesting, forging, rolling, heat treating, end mechining. These operstions
with stainlegg alloy steels require more then ordinary metallurgicel gkill

and are Bucecessful with wranium only after considerable advanced develop-
ment and adaptation. ’ T

The fact that a new method for the mamufacture of stainless steel
was discovered at Elektrogtal is further evidence of & high technological
level of the people working there. Tt will be recailed thet T, I. Kornilov,
an outstanding expert on stainless steel iB reported to have gone to
Elektrostal for consulting purposes, The objeets of thege visits may have

Historical and L_Organizational Factors Relating -to the German Group i

: The "Bac of the German Grou +~-The urgency with which the Soviet
AE program wes prosecuted in319%5, 19%, and 1947 ig essentially the pame ag
the program that haq been completed in the U, §. 1n 1943, 194k, ang 1945,

In both Programs, Industrial plants were built while leboratories were.st111

at work bexfecting the technology that would be necessary to carry out these
rograms ] :

With the defeat of Germany” in 1945, the Soviet leaders lost no time
in erdlisting the support of twa groups of German selentists ¥ho had beep

supervision, uranium metal, was produced in sufficient quantities required
for German reactor experiments. In fact, the operation wag highly
successful in over-fulfilling the initial order of 6,000 pounds of uraniwm
placed in 1942 by the Gérman government. By 1945, 10,000 pounds was said

to have been produced. The uranium Vas powdered and then sintered in cubega,
Dlates, and other shapes. Thorium, radium, and associated radiogetive metals
were aleo produced by the Auer group. ’

-4 .
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. deputy to pp, Riehl and the gpe most
concerned wisy the Teduction op uraniynm metal &t fner wag D, Guenther
Wirthg, Also assisting tp this work YeTe Dr. Hefnriep Ortmann, g

Dr.

. The 8econd 'gronp wag under Dy, Nikolas Viadimgn ~T1mo£eef-Reaaovahv,

directoz_-'for the Genetioy Department at the Kaiger Wilheln Instityte for
Reseaz-ch, Berlin, ‘There wepe three slgnificant memberg of this
who collaborateg in the research af fuer. | pp, Hans J hin Born

oac;
2nd Rary Guenthey Zimor- were bioph.vsicistg ¥ho gpecialfgzeq 1n effecty
1

fsag g g
Todiation, apg Identification of yisgion Products. p,. Alexander. Catsch,
the thipg and youngest: of the group, 'yag g medical doctor, interested 1,
changeg 15 the organg of the body eaugeq by radfatiey, The, research of
€ feconq > under Dp, T:lmofeef-Reasovsky, Bupplem_ented, from the
o first roup under Rieh,

- The twg Cennan~31'oups enjoyed official apng sécigi ‘Telationshipg,. -
The léaderg of boty 8Toups haq Important simllaritiag in Backgroung and
in Belentipt, attatmment, Dr, Riehl, whoge mother wmg Russian ang

17 years 0ld, and 1, later years, aftay leaving Bussie, hag become g woj.
Corma o

. » . . & White Russian who had
-left Russig ring the Bolsheyix revolution,. vas world-famgyg for hig

. researchag ‘on 8eneticg gt the Raigep Wilhelm Institute for. Brain Research
in Berltn, - ) . .- ) .

i . ) contract 4o Produce urgpg - a new Jaboratory in the viet Union. Ihé
. offerg came Geners) s Zavenysgen and Kharftons Who hag appeared at Aver
ely two " afte TOOps. In

TR B Rilrton of the Institute op Chemical Physgeg.
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*1%5, Riehl flew to Moscow to establish the laboratory and by late
2l of fhe same year, the principal members of the Riehl group had joined
him. By early 1946, the three members of the associated group from the
Kaiser Wilhelm Institute for Brain Research were-also in Moscow. Since
Dr. Timofeef-Ressoveky apparently was imprisoned for several years for
not heeding Soviet reqxests in the 1930's to return to his native lond,
Dr. Richl was the gulding force of the now combined groups.®

The Choice of Factory 12 at Flektrostal for the Riehl Group and
Some Detells of Administration.e~ The Richl group was not immediately
established at Elektrostal. In June 1945 when Rlehl flew to Moscow,
hé was accompalned by Ortmann, Riewe, Thieme, Scmmerfeld, Wirths, and
thelr families. Tobien travelled with the above group by air; and
Kirst, with wife, came by train with theé baggege of the rest of the
group. For about two weeks, the group settled at Ioss, e recreation
center near the Leningrad Chaussee in northeast Moscow.

In July, at a high level meeting with Beria, attended by German
sclentists Riehl, Hertz, Vollmer, von Ardenne, Doepel, and the Russians
Colonel Professor Alexandrov, Prof. Kurchatov, and Zavenyagen, it was
decided thet Riehl ghould continue the same work on the production of
uranium metal that he and his group hsd been doing In Germany. Immedi-
ately following this conference, & search for a suitable site for a
laboratory began. Eoth Riehl and Wirths visited various likely locations,
Wirths accampanied by Colonel Shevchenko of HIT 9% and three other
Ruspians even went to Krasnoyarsk where they visited a small platinum
vorks about 15 miles down the Yenmesii from the city.

In August 1945, spurred perhaps by the dropping of the atomic bowb
at Hiroshima, the Soviet administration decided on immediate action and
selected Factory 12 Elektrostal for the production of urapnfum metal. -The
i@eal characteristics of this locatlon may well have been immediately
realized by the newly-created First Chief Directorate attached to “he
Council of Ministers. The head of this mew organlzation vas General Vamnikov
who only recently had been Peoplés' Commissar for Armsments. In his
former position, he doubtless had had much information on the plent.

- *In addition to the principal members listed here there were Schmidts
who worked as an electrician for Dr. Zimmer; Walter Sommerfeld, who was a
chemist -under Dr. Thieme; Dr. Eugene Baroni, en Austrian physicist pre-
viously interested in heavy water, and Herr Walter Przybilla, Riehl's
‘brother-in-lav who acted as administrative assistant. Dr. Baronl may be
considered as a possible replacement for Dr. Riewe who left the group in

- February 1947 to go to the Pose Isboratory et Obninskoye sbout 110

kilometers southwest of Moscow.

**Hhere nearly all of the Germen lsboratory equipment for melting
uranium had been sent.

-6 -
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Aiviwegh Factory 12 was under the administration of th= FCD of t
Council of tinisters begimming in August 1045 end although Rienl stated
thet his yroup was directly subordinated to the FCD of the Coun:il of
isters, there was & strong MYD influence in ths suidance of ths
izhl group. The 9th Directcrate of the VD with Zavenyagea as its

azad ander Beria was established in 1945 primarily to control the
Joviet AZ effort which 1t gradually begen to take over. In 1945,
. Zavanyagsn also becane deputy to Gonernl Vennikov of the Tirst Mhief
R Directorate of the Council of Ministers.

e

Avpparently the MVD maintained a most rigid security zontrol of the
plant. =Zach section of the works was effectively sealed off =nd
cdaiftance vas gained only by means of special passes having photographs.
- Geveral days of walting in a guest house outsige the plant grounds were
sometimes’ necessary and can be explained Dpossibly by the time required
Pfor the final MVD cleerances and for the preperation of sperial credentisls.

Probable Adminigtration of Factory 12 and Soviet Concern for tne
. Rishl Group. -- The probable.status of the Riehl Group in the organization
. of Factory 12 can be deduced from the fact that when a protest to.General
Zavenyagen was written, it was given to Riehl who transmitted the letter
3 . to the director of Factory 12, who in turn gave the letter to Cemeral
: Zavenyagen, an immediate subordinate of both Beria and Vannikov. . & new
director who came to Factory 12 in the spring of 19%6 (reported to be
. ¥allistrov by repatriated Germen scientists) took-vigorous action en
’ - . complaints of insufficient cleenliness in the pilot plant and in the
laboratory and had the rooms provided with bathroom tile. The shain
of command for passing conmunications and the concern of the director
of Factory 12 in the work of the German group appears to indicate- Joint
supervision of this group by both FCD and MVD.

, ’ Apparently the aim of the Sovlet authorities was to use the Richl.

’ greup &s & hich level scientific staff as well compartmentalized as
poesible from the production organization and the new Soviét lsboratory

- a2t Factory 12. Some of the Gemmens mentioned that within sight of the
building whers they worked there was = new Soviet laboratory with
sompsetely wuvnown functions. It {s reasonable té assume that a primary
goal of the 3oviet authorities was to become so ‘entificall: self- .
sufficient as socon as possible. Dr. Riehl, &s the adminic’rator of
the German lahoratory was close to Zavenyagen and gove him reports of
progress ‘every two weeks in the early stages of the program. It wae felt
by the German group that these reports were used by the Soviet
authorities either to compare their work with tnat of en independent
Sovief, laboratory or to serve as the basis for other experimsntation. .

Approved for Release: 2018/12/03 C06741 341
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Dr. Riewe was charged with eqipping the Riehl Isboratory. The €ype
of equipment ordered by Riewe was the usual. type suitable for almost

.physical research laboratory, conststing of such items as voltmeters,

bridges, Geiger-Maller counters, and amplifiers. In addition, Riewe
wes sald to have placed orders in the United States. for more complicated
eqipment worth almost $200,000. Few efforts were spared to asgure
good performance from the Riehl group. B

The Major Technical Contributions of Riehl's Lakoretory at Fastory 12

\ Uranium of Bigh Purity.-- During the closing months of 1945 and early
19’46, the German group produced metallic uranium by the same methods they
had uged at the Auergesellschaft, using captured German meterials. The
process involved the precipitation of uranium ozalate, 1ts conversion

to uranium nitrate, and the purifications of this salt by frections)
recrystallization. The necessarily bigh purity requirements for the
motal determined the number of recrystallizations. With the relatively
impure urantum of German origin mumercus -recrystallizations may have

" been necessary to attain the required high degree of purity'..

When' sufficiently pure urdinium nitrate had been produced, the
material was dissolved in distilled water and ermonium uranate .
precipitated out by the addition of concentrated amonium hydroxide.
After the ammonium uranate had been precipitated out, it waa drted epd
ignited in order to thermally decompose the ealt into smmonia gas and &
residue of pure uranium oxide..!r308. . : .

The U was reduced to mstallic uranivm by the DBEGUSSA process,
using me ¢ calcium a8 a reducing agent. Metallfie ‘caleium, about
20 percent-1n excess of the theoretical quantity, and mixed with the
ggoe. An epprecisble amount of calcium chloride vas added as a8 flux;

d"the mixture wag then placed in a caletum oxide .1ined sheet iron
erueible of 100 to 150 liter capacity, covered with an inert atmosphere
of dry argon gas, ‘and heated to 700°C. A violent exothermic reactor
Sthen rafsed the temperature to about 1100°C. After the reaction had
been completed, the regulus was broken from the cructible, ground ta &
powder, and the solible components dissolved in water end meutraligzed with
HCY. The uranfum metal wes separated mechanically from the unreduced
U30g and other foreign materials. ‘

The uranfum metal powler wvas thoroughly dried with alcohol and
then melted in a high vacuum furnace. The furnace operated at a pressure

' . of 105 m mercury, After the uranium had been melted, it was csst ig

graphite ingot molds. The entire melting process was carried out under
the high vacuum, There heve been some reports which indfcated that the
uraniup wvas cast direetly into fuel slugs. If this was done at ell, it
must have been at the very early stages when broper working equipment
was not aveilable or when. the uranfum was 80 impure as to preclude
fabrication by approved methods of plastic information. It s gene:
axiomatic that tHe purer the metal, the sefter and more duetile it s
for eny type of working. . LT e

-8- .
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Urantum of Extreme Purity.-- By winter 1946, Riehl's laborstory
was engaged in a eritical struggle to find o method to produce metallie
uranium of sufficient purtty. . . .

. Much early effort had been expended on the powder metallurgy of
urenium having e purity of only 99.15 percent. This was doubtlessly
material produced by calcium reduction of ‘eonfigcated Gerwan uranium
oxide of relstively poor grade. There is & good indication thet mumercus

- other elements, even sodium, were actively considered and very possibly

" used for reduction of uranium oxide in the initiel experiments. Tt was.
finally realized that a slugle change in the process was far from
sufficient and that mumerous changes would be needed.

- To produce ursatum having not only the requisite. mechanical
properties but also the low eross-gection .needed for reactor application,
it vas necessary to determine the most objectional impurities and to
take very special precautions to eliminate them. The most objectional
proved to be boron, nitrogen, ironm, and the rare earths, especially
gadolinium. Boron and the rare earths vere found to be fundamental
contaminants.of the German uraniwm stock. The nitrogen was introduced
by the caleium whick had been obtained from Bitterfeld while the irem
had been largely introduced by the steel processing equipment containing
the uranium cherge. n eddition to this, various other impurities were

. introduced by the ealeium chloride flux used to form a low melting .

mixture with the Litghly refractory calefum oxide resulting from the
initial redvetion of the U0 by metallic caletum. . :

. To produce uranium of requisite purity, espeéially from the stand-
point of low cross-section, changes were necessary in the following .
steps in ranufacture: (1) The numercus fractional recrystallizations
were replaced by ether extrecticn process; (2) Reduction of the Ugga
wad veplaced by the reduction of UF, s retaining the caleivm for ¢
reduction metal; (3) The caleiwm, £1rst used as an electrolytic
product, was replaced by multiple distilled caleium; (%) The steel of
the processing equipment was altered and spacial alloy steels utilized
to reduce the- 1ikelihood of contamination of the material by flaking off
of foreign oxides; and {5) Calcium chioride of better than phamsceutical
Purity was substituted. for the pormal salt being uged.

A most; Interesting further development along the above line wes the
necessity of recorting to induction melting, using inductinn furnaces
purchased in the United States.* The graphite cricibles initially used
in the process were also of Amertcan origin, and the vecuwn pumps bore

*Reports of Riewe Wirths, and Riehl agree on th'e use of American
equipment. .
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the name of a well-lknown Ameriecan firm. - Fhis use of American equip-
ment was only temporary until the Soviét industry could be geared to
produce the necessary equipment. It is posaible that scme of this
equipment vas produced within the confines of Factdry 12 iteelf, but-
this is not. definitely kmown. . . '

None. of the changes arnd alterations mentioned in the above
paragraphs were easily made. Even the exiremely accurate chemical
anelyses necessary (parts per million or parts per billicn) were
known to tax the ingemuity end scientifie resources of the Soviet
Union. The most delicate of these analyses were conducted at the
Inistitute of Geochemistry under the direetion of A. P. Vinogradov.
The analytical gection of Factory 12 was also under the direction of
A. P. Vinogradov. After Factory 12 bad completed its analysis of
uranium, the uranium was sent to another laboratory in Moscow for a .
final check presumsbly by meutron counting. - In every instance, the
best available talent of the Soviet Union-was used to attack each
problem.

Scme Critical Processes at F‘a.cf'.ory 12

Ether Extraction.-- Perhaps one of the most important changes
in uranium processing was the substiiution of ether extraction for

" the laborious and time comsuming Practionsl recrystallization.

During early 1946, there was contimued difficulty with impurities
in the uranlum produced by German practices.. When coples of the

" Smyth report became availsble 4n 1946, it was immediately decided

to copy the ether extraction process revealed for the first time
to be fegsible on an industrial sealé. While Wirths, Thieme, and
Born were developing the detalls of the process from March to July
1946, a plant was being built and was ready for operation in July.
The German contribution consisted of measurements of distribution
coefficients, solution temperatures, solution 'times, and optimum
volumes for efficient operation. . .

Reduetion of Uranium Fluoride by Caleium. == Although the use
of the ether extraction process reduced rare earthe in the uranium
nitrate to the required micro percentage, there was still difficulty
arising frem too high residual percentage of boron. There was also
difficulty in obtaining & good separation of regulus from %lag in
caleium reduction of uranium oxide. It was accordingly declded to
change the proecess from reduction of uranfum oxide to reduction of
uranium tetrafluoride. Calcium of high purity was still retained

~ag the eritiesl reactant. The uranium tetrafluoride was produced

by exposing uranium dioxide to the setion of acqueous hydrogen
flvworide. The reaction of uranium tetrafluoride with excess calcium
in & bonmb was carrled out in a manner auite similar-to the esrlier
uranium oxide-calecium process. .

- 10 -
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The Batch Process.--The so-called bomb m-.the process finally adopted

‘consisted of a eheet steel cantainer lined with rammed calcium fluoride as

a refractory. The insfde diameter wvas probably about 15 inches and the
depth 20 to 25 inches. After the steel crucible was filled and the
ignition mixture pat in place, the steel cylinder was put inside a heavy-
cast iron contalrer with s.1id. The 11d wes closed and the entire - .
assenbly placed inside & steel-lined reduction chamber with a heavy ‘dron
door. Then the contsiner was evscusted and an argon atmosphere introduced.
The reaction initiated by the igniter generally was complete after 2 to 5
minutes,’ and after about an hour, the atill highly heater container was
removed to ancther section for further cooling. ’

The Processing of Uranium Metal.--A regulus of uranium ususlly settled
to the bottom of the crucible with 8 clear-cut separaticn between metal and
slug. The regulus was remelted under high uranium inducticn furnace
conditions for cut-gassing and final purification. Vacuum casting in
Eraphite took place in the same vecuum unit = the melting. There were
six to eight of these melting units in operation at the plant. -

. Although some accounts state that slugs were cast directly in the
vacuum unit, . it is believed much more 1likely that the cest ingot was
given a preliminary forging end then rolled to desired shapes as is
claimed by probably one relisble source. Cylindrical uranium shapes were
seat to another part of the plant for canning.#* The production of uranium
ribbon, wire, and other shapes was achieved at the German pilot plant in
mid-1946 and probably theee techniques were adopted immediately by the
nearby Soviet production plant. )

Relative Importance of thi German Research

Although the German &roup gave occasional assistance to many of the
activities at the Elektrostal camplex that included pot only ore dressing,
uranium extraction, and processing facilities but also radium, caleium, -
end barrier production, canning operations, ‘plutonium purification,
temporary U-235 faeilities, and probably- others, it is believed that
the major contributions were ether extraction and caleium reduction of
uranium tetraflnorida. These two contributicns z8de during their first
year at Elektrostal may have advanced the entire Soviet program by as
much as 6 months. German work on the processing of uranium cre way
have been of same aesistance to the Soviet-ore dreseing experts, but
there 1s no.specisl technology in this process that cculd not heve been
devised quite reedily by Oiredmet or by several other Soviet or@anization_s.

The degree in which the German scientists were eminently successful
may be gauged by the magnitude of the Prizes avarded to them by the Soviat
Union. Riehl was created a Herp of Soviet Labor with very substantial .
tonetary compensations. Thieme and Wirths shared the Order of the Red .
Banner of Soviet Isbor and 100,000 rubles with Kraskov, Golmanov, and
Kylov, leading Soviet engineers &t Factory 12. .

*The uranium cylinders for fhe Soviet rea.étur were "canped” in
aluninum.sheaths to protect them from corrosicn by the cooling medium of tha
pile. :
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The Dissolution and Repatriation of the Riehl Group

Fbllowiné their essential contributions to the Soviet atomic energy
program in 1946 and 19%7, the Riehl group, although still contributing
on lmportert peripheral projects, slowly began to decline in numbers

.and importance. In December 1947, Zimmer, Born, and Catsch went to

Sunaul to work uwnder Timofeef-Ressovsky in the field of biophysics and -
effexts of radiation on living organisms in vhich they had had most
sxperience and ecould make the most contributions. Also in December
1947, Riewe left Mektrostsl and began his work at Cbninskoye.

Riehl. Wirths, Theime, end the less important .members of the
Riehl group for the most part stayed at Elektrostal until sbout 1950.
In 1950, Riehl went to Sungul to take the place of Timofeef-Ressoveky
vho bad been heed of Blophysics research at the Sungul Institute. Both
Wirths and Sommerfeld were sent to Obninskoye during August 1950. Theime

. stayed -at Factory 12 until about 1952 when he went to Sukhumi before

repatriation. Tt appears thet with few exceptions, the members of the
Riehl group were .gathered together omce more at the Institute at Sukhumi
for 2 or 3 years as & means of "forgetfulness” or "quarantine® before
their return to Germany in March 1955.
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