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In vicw of the g 22 Li%5a8EE irich the Russieons

o ad cxpending the production
of celciun netel et Bitterfeld, and of the virtual certainty
; that this metel iz intended for the rcduction of urenium or
/ thorium compounds to metal, it has been thought advisable to
'~ make a general review of the situation, the processes involved,
/ and the production statistics up to 31lst December 1947.

A previous report from this office ("Calcium Production
at Bitterfeld" 27th May 1947) gave the early histery of the '
subject and estimated the total . production to lst May 1947
as 160 tons. In this report it is intended to deal in wmore
detail with the processes and materials used in the production
of the metal., Thc production figures will be based more on

definite information than on estimates of the rates of
production only, :

13

RAW MATURTIALS AND INITIAL PROCESSING

AN

The primary raw mat@rials used in the production cf
calcium are calcium carbonate, in the form of limestone,
and hydrochloric acid, Both of these materigls are normally
available in adequate quantities, although it may e noted
thet therc are several demands for hydrogen, which is used.
for wmoking the acid, Shortage of hydrogen has resulted in a
tewporary slowing down of another stage in the process’ in
which hydrogen is used, s

s/

Ths limestonc is quarried at various places, the
chief of which are Ruebeland, Llbingerode and Ruedersdorf.
From Ruebeland the material is’ shipped .to Bitterfeld by
rail via Halberstadt and Halle. At Bitterfeld.a dump of
limestonc, located outsidec Building 169, is kept at
approzimately 2,000 tons. Typiceael analyses of the 08005
are saild to be as follows: - '

Ruebeland Elbingerode
Cad 5.8 54.6
Loss in heating L3, 24 U3.,5
5i0p - - s 0.6 0.5
MgO 0.2 Oy 55
503 008 0.06
A1203 0.3 trace

4

The hydrochloric acid is made in the plant by
burning the chlorine in hydrogen and absorbing the gaseous
HC1l in water. The waximum capacity of this process is
estimated at 65 tons daily of HC1 of 20% strength,
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The limestone is converted into a 38% CaClo liqnor
by solution in the acid and then dehydrated. Briefly the
stepns are as follows:-

(a) Solution in HC1.

(b) Filtration. o

(¢) Weutralisation. |

(d8) Dehydration to 90-95% CaCl, (Nubilosa).

(e) Dehydration to 99-100% CeClz (Kryptolofen).

- The limestone is treated in 4 ton batches, in ,
percolators containing about 2 cublc metres; the treatment
being with a calcium chloride mother liquor to which con-
centratcd HC1l is added. The maximum capacity of this
process is estimated at 30 tons per day of 100% CaCla
(80 tons of 38% lye) corresponding to a requirement of 30
tons dally of limestone and 65 tons daily of 20% HC1,

Ths finel lye, 38-40% CaCl,, is made epproximately neutral
by the addition of CeCO4, 3&0 or Ca(OH§2. Filtration is

by means of conventionul filter presses. Analysis of the
lyc is gilven as:-

ﬁa%lg = 38%55 o
g = 3507
A103 + Fep03 = 0.3%

while analysis here of & sample gave thé figures -

CaCl, = 36,6 W/V
Mg = 1.36 W/V.

Dehydration to 90-95% is carried out by feeding the
38% liquor into a Nubilosa plant which is essentially &
hot air cyclone dryer, running at a temperature of cround
250°C, The plant is made by Nubilosa, Meissen (Sa). &4
disgram of the plant yieclds the following figures:-

30 tons per day of 92% chlorine together with 1150
cublc mctres per hour of hydrogen give a 36% HC1l which
with 30 tons per day of 98% CeC03 yield the 38% lye which
is finally dehydrated to give 165 - 17 tons per day of
91-95/ CaCl,, This finished material is in the form of a
fine powder., Average figures for the analysis of this
naterial in documcnts received areo:- :

Ca = 350146

012 = 63.0%

Cal = 0035%

Kg0 = 0,03%

S10 = 0.05% (mex,)
Fe 283 + 4’31203 = O. OLL%,

/An
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An analysis made herc of a samplc received gave:-

* 0alls = 91.22%
H20 = 80 55%
B = 0.55 ppm.
Fe, Hn, llz, Cu = trace,

Final dchydration to 1004 CaClo, is achicved by
melting this wmeterial in an electricelly heated crucible
(the Zryptolofen), which is run at a temperature of
approximately 1000 C. The maximum capacity of this
process is said to be 13 tons deily of GaCl, of
99-99.5% strength. The melting point of thc materisl is
statcd to be 850°C and its electrical resistivity is
1.78 ohms/cc et this temperaturec. ' :

'III. GLECTROLYSIS OF JAJCTUM CHLORIDE

Two methods are used in the productioh of metallic
calcium by ths electrolysis of molten calcium chloride.
They are the carrot proccss and the copper calcium process.

(a) The Carrot Process

This is the conventional process in which the
cathode, an iron rod, possibly water cooled, dips
into the electrolyte contained in a carbon crucible
which acts as thc enode. 4s the metel is deposited
on the cathode, thc latter is slowly raiscd so that S
the calgium builds up in the form of & rod or carrot.
Considerable skill is required in the raising of the
rod in order to maintain the reaction, and at the same
time avoid picking up too much chloride in the metal.
L small amount of ECl is added to facilitate the start-
up of the basth. Electric power &t 22 volts D.C. and
betwcen 800 and 1800.amps. is provided for the
electrolysis., The power consumed per Kg of metal
produced is stated in one place t0 boc 3 Kwh and inh
another 55 Kwh. Approximately 10°tons of CaCl are
required for a yicld of 0.4 to 1 ton of calcium motal.
Other figures arc that 8 tons of melted CaClyp, ‘550 Kgs
of araphité electrodes and 80,000 Kwvh are rcquired to
produce 1 ton of metal. Maximua capacity of the plant
is around 1 ton mctal per day. The process is however
highly dependent on the atmospheric conditions of :
temperature and humidity; in the summcr months the
-orking of ‘the plant is difficult. In eddition a
content of 810, greater then 0.08% is said to be
delcteriocus since it reduccs the surface tension of
the melt.

Purity of the calcium produced by this process
in the first place was, on tho averages -
/Ca
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Ca 95 - 964
Si 0.01 - 0,015 -
" Fe 0.1 - 0.2
Al 0.1 - 0.15
Mg 0.02
Mn 0.005 - 0,01
Cl, 0.8 - 1.5
1‘1 2 l o O - 1 L] 5

The initial Russian specification for the rctal was
met by this analrsis cxcept for the C1l and Fe contents,
for which thc Russians wanted 0.3 and 0.2 rcspectively.

. The "¢ content in the material produced fluctuatcs

considerably.

Aﬁtcmpts were thercforc made to ilmprove the metal by

vecuum digtillation,

This raised the calcium cohtent to

ths order of 99% and decrcesed the Fe content but had 1little

material cffcect on the chlorine.
failed to offect any iiaprovement.

svan a double distillation
The distillation procacssecs

will bs discussed in more detail later,

About November 1946 the Russiszns issucd a new spcci-

fication as follows: -~

Ca
91
Fa
Mn
Ni
Iy
UIQ

97 - 98% wminimum
0.01

0. 005

0.0005

0,0005

0.001

0.03

The aveﬁago analysis aft:r double distillation was

given as: -

Ca

Kg

S1

Fe

Al

Mn

Cu

N

81, B, Co, Ni,
*~ 4e, Ly, Cad, Gd

3

99% , Y
0.01 v
0.01

~ 0.001

¥ 0.01

. 0.0005
0.0005
0.001 - 0.002
003 - OQL"

-

¢

Trhis shows that the roquired purity in rcspect of

chlorine was coupletely unonteinable,

and that considcration

had been given to B, Cd, Gd, etc. which are of fundamental
significancc in the meterials for an atomic pile,

The Germans thercforoe
end to this cnd developcd thc copper celcium mcthod of -

eloctrolysis.
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(v) The Copper Calcium Process

In this process tho calcium is deposited in a molten
copper-celcium alloy in the bottom of the bath, which forms
the cathode, the anodes being carbon blocks projeccting into
the top of tho electrolyte, which is as before the molten,
dchydreted CaCla.

Tho baths are of cest iron, 220 cm long; 130 cm wido
and 80 cm doep, the walls being 3.5 cm thick. Operation is
at 7-11 volts and 13000 to 15000 amps.

. A small emount of KCl of the order of 20% is'again usad
in starting the bath.

Electrolysis 1s continued until the Cu.Ca alloy has thc
proportions of [J0:60, A grecater content of Ca lowers the
donsity and allows the alloy to wix with the electrolytc.

The bath is tapped by pushing through the electrolyte
a crucible which has a fusible plug of the same alloy. By
this mecans the crucible is filled with alloy uncontaminatcad

gydvacla. alloy is rcmoved frow tho crucible by mcans of a ¢
adle, '

" Free motallic calcium is obtained by vacuum distilletion
of this allny. -Distillation is continued until approximetely
helf of the ccleium in the alleoy has been distilled off. The
rc¢eidue, & J0:30 Cu.Ca alloy, is then returned to the vats to
act as cathode in further electrolysis. It is thus apparent
thet impuritics will build up in a cathode; 1t is steted
that the cathode material has to be roplaced cvery three
months on this account. i

The rcquircments for this process are 3 tons of CeCl
to produce cne ton of Ca metal, and between 15 and 30 hwﬁ
per Lz, Maximum capacity of the installcd plant is given
as 1.5 tons Ce metal per day. This is however limited by
the installed distillation plant which can only produce
0.5 tons por day from this alloy slthough it can handle 1.5
tong per uJ from the carrot procoss,

The melt in cach bath is tested dailJ for 03012 and -
k31 contents, while the alloy is tested twicc a day for its
Ca contcnt,

The advantages of this method of clectrolysis arae:-

(1) ba&lz requirement is soue 50% less per ton of
- Ca

(i1) Energy reguircment is lower by an apprecieble
- fraction

(i1i) Lcss man power nceded
(iv) Capital investment is less

(v) Baths have a much larger cepacity, of the order
. of 200 Kg

/(vi)
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(vi) Improved purity - particularly in réspoct of
(vii) Inscnsitivity to atmospheric conditions.
v&;
The principal disadvantages are:-

(1) Distillation is essential

(ii) Distillation rate is reduced due to large Cu
content of the charge.

IV. DISTILLATION PROCESS

Distillztion is carried out in a vacuum furnace at a
temperaturc between 900 and 10509C. The furnace is a
cylindrical structure, 2500 mm high and 1350 mm in diawmeter,
It is clcectrically hcatcd by mecans of threce sets of spirally
wouhd rosictsnce wires, made of sicromal 12 (a high
tcmperature elloy of 8i, Cr, Fe, £1). The wires are mounted \
on the inner fire-clay wells. The rctort within which :
¢istillation tokes placc is made of a nickel chrofilum stecl
(VeA) or wolded sicromal and supported centrally inside the
furnace. The collcctor ie a water-cooled tube projecting
centrally downwards into the retort., Both the furnace and .
the rcotort arc scperatcly evacuated. The furnace operates
£t a pressurc of 0.6 wm Hg and the retort at 0.2 mm Hg.

The throc sets of windings arc cncrgised by voltages of
130-150 and currcuts botwecn 4O and 140 amps. The voltages
arc so regulated that the tcmpcraturcs are as follows: -

750 - 800°% in the upper set
950 - 980%C in the middle sct - .
1060 --1100%C in the! lower sct.

)

Pumps uscd in this plant are by the'following makers: -

(1) Dchne, Halle - 350 cb.m.p.h.

Y

(i1) Pfeiffor, Wotzlar - 300 cb.m.p.h.
(i11) Sicmens.

Much troublc is experienced with failures in the lower
sct of heating windings. It is said that difficulty is .
cxpcrienced in obtaining hcater wire, for which, in addition
to sicromal, onc could usc tungsram, megapyr oOr kanthal
(Swodish), if thoy were agvailable. The main sources for
thoge arc outside the Russian Zonc., Feilurc of the retorts
duc to long pcriods at 1100°C is another sourcc of tqguble.‘

Maintenance of the pumps end vecuum secels is also a
gource of considerable trouble. The principal pumps are
szid to be those made by Pfciffer, who are located in the
U.S5. Zonc.

The charge per oven is of the order of 80-100 kg of
Cu.Ce from which it is possible to distil off some .
25-20 kg Ce, while from a charge of 25-30 kg of carrot

/process
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\process calcium it is posciblc to distil off approxi-

nctely 85%. _

With this typc of still it is possiblc to distil
70-80 kg of carrot proccss Ceo in 8-9 hrs, but only
30 kg is producecd from the Cu.Ca elloy in thc same timo.
In haondling this iattor materisel, considcrablec splutter-
ing is oexpoericncced so that & grid has to be introduced to
catch thc splashcs. This rcsults in somc lowering of the
cfficicncy, -

It is statcd that thc efficicncy of distillation of
cerrot Ca is 80-85% which gould possibly be incrcased to
90-92% by suitsble modificotion while the corrcsponding
figures for the Cu.Ca proccss are 75-80% and 85-90%

~ rcspectively.

Rceports have boen recceived that consideration has
been given to iwproving the officlency by modifications
to thc rctort and the condensor to allow & larger charge
to bc hendled and ¢ large distillatc collected por cyecle,
but no indication has been rcceived that these proposals
have becen adoptcd. . ' )

.

A gourcc of delay in the distillation proccss is
the pcriod which has to be allowed for the rctort to cool

‘beforc it can be opencd and the Ca billet removed.

Tho theoretical value 6£~tﬁe power consumed in
distillation is given as 1.4 Kwh/kg of Ca, but the
figuro obtaincd in practice is 12 Kwh/kg.

PRODUCTION STATISTICS -

Up until 1945 prbduction of olectrolytic Ca was
only on a sinall scale, with sbout 5-10 cells operating -in
the cold sgason<of the yecar only. ' ]

After commcncing diswmantling the plant, the Russians
reverscd their decision ang bcgan to rehabilitate it. By
fugust 1945 betwoen 10 and 5 cells were operating in the
North Uorks‘?pd producing 220 Kg crude calcium pcr day.

ATy -

In tggnﬁpring of 1946 a further 96 carrot process
cells werc plannaed for the South Werks of which somc were
to be uscd as rcscrves. The first of these worked by '
Septomber 1946 end all are said to have been in commission
by October 1946, although snother rcport suggests that
10 of the furnaccs éid not come into commission until
January 1947. The planncé@ capacity was 750 Kg per day.
sctually the plant was said to produce about 1000 Kg per
day in winter end 200 per day in the summer of 1947 when
only LO baths were working duc to the stmospheric conditdions.

It wes @bout October-November 1946 thet the Russians
rnade the purity specification uore rigorous and forced the
Germans to adopt distillation and the Cu.Ca process. 48
has been mentioned previously thesc baths were much larger.

/Approximatcly
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Approxiuat.ly 1l boths were planncd of which two wore

to be kept in reserve. The sct-up was decasigned to

produce 300 Lg Ca per bath por cday in the form of

alloy, that is about 150 Kg of froc Ca motal. By tho

end of Lugust 1947, cnly L4 of thesc vats were in
operation, ¢lthough tho succossful triels were mads in
Lpril-iicy 1047,

In vicw of the success of the Cu.Ca process, iit

was ruportc@ that all production was being turned over

to this method., Howover distillation is.the prinoipal
bottleneck, and although the capwity of this plant is
theoretically of the order of 500 kg Ca wetal from

Cu.Ca deily, produztion fell in Septombor 1947 to

betwoen 100 and 300 Lz daily. It has been stated that :
on account of this Moscow had ordercd that crude calcium- '
from the carrot process should azain be made and sent.

The reason for the fall in production was partly the

lack of vacuum pumps, asnd partly the purity specification;
the material, althoush now satisfactory in Cl, content
(€-10%) had & nitrogcn content greastor than tRc desired
flgure. The recason for the increase in the aitrogen

had not becn elucidated; it was thought that it arose

in the Cu.Ca elcctrolysis. The lack of vacuum pumps

meant that several stills had to be connected to one .
pwup 80 that failurc of one punp caused stoppage of all
8tills. Onc report states that thc erection of 28

stills was planncd for an output of 2 tons per day, and
begun in Harch 1947. A1l were said to be in operation

by July 1947 although this appears unlikely in view o
the slow rate of production of distilled Ca in the latter
. purt of that yecar. They cannot have all becen operating

at the same time, .

The following statistics have been compiled from
various sources- on the production of Cacsl, and metal,
“he production of 1lyc can be taken as starting in April
1946; the installed capacity being 500 tons per month of
100% veCl,, i,c. 1300 tons per month of 38% lyc. . F

Actual production figures of lye are, giving the lye
both in tons of 38% liquor ™ @nc¢ in tons of contained CaCl,: -

Perdod 38% Liquor CaCl
o oo - (100% or 95%)
April 1946 ? ~ ?
oy 1946 ? ?
~Juno 19,6 145 55
July 19,6 308 117
August 1946 436 © 166
September 1946 721 274
October 1946 ? 2750 tons ? 1100
November 1946 ? ? tons
Decembcr 1946 ? ?
Januery 19,7 ? ?
February 1947 ? ?
March 1947 ? ?
April 1947 ? ?
/May
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May 1947 716 272

Juns 1947 714 271 ‘
July 1947 | 663 252
aupust 1947 750 285
Sgptowber 1947 858 326 .
October. 1947 920(?) 350(%)
Noveriber 1947 806 307
Dcocember 1547 1100 L40

Tota 9277 tons 2603 tons

—— e

e - agoomd -

—e—— - e -

Of the total lyc production a cirnsiderable proportion
is uscd for other purposes. & figure quotod for this is
500 tons per month of lye; & definite shipment of 580 tons
wes made in carly ilovember, while another of 225 tons lye
later on in Fovember, and 68 tons in December. The rate of
sroducztion inercescd at the beginning of December to 45 tons
l7¢ pur day. It is seid to have stopped catirely avout
27th Doceuber, but to be going again on 8th Januery 1948
et the same rate (45 tons per day).

The production of wstal in the three plants is es
follows, in tons:-

South  North  Dist? Cu.Ca Distd

dorks darksa fron

Cu,Ca
Lpril to hug. 'L6 - 20 - - -
Scpt. to Diec. "W6  €6.5 20 - - -
Jan, ‘to Lept. '47 156.5 40 .57 §u2§+ 19
October ‘L7 20 7 - 26)+ —I3
Horemboer 47 - '
(Ystinmated) 20 7 - (28)+. 14

Diceomber '47 : ‘

(Batimated) 20 7 - (18)+ 9
Totel 283 101 + 57 - 55

+ Actuel content. of Ca in 40360 Cu.Ca,

Hencc total Ca motal éundistilled) = 337 tons
and total Gz metsl (distilled) = 112 tons.

These fipgurcs ere thought to be highly rcliable baing
wased on several reports which arc in essential agreement
both in guantities produced and in rates of production.

It will bc scon thaet thce production figures are in good
agrecment with tho carlicr and more tentative ostimate made
by this offlce. It will bc noticed also that distillation
is now undcrtaken oaly for the material from the Cu.Ca
procces and that somz 112 tons of distilled calcium hes
bsen produced. Only this materiel is considered to be use-
ful for thc production of uranium.

: /VI,
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VI. DESTINATION .OF 7 1. TERIAL

- DR

Reports on this éubject have been varied. Somec say
that the material is being flown to Russia, others that
it is going by reail, :

4 Russlan order catcd 2nd January 1947 frowm the U.S.S.R.
Abteilung Tucr Repavretionen und Lioferungen der S.M.A. in
Deutschland to the Minister Pracsident der Proving Sachsen/
Halle dcmands 75 tons of Ca motal to bc consigned to W/0
Rasnoimport. The specification of this matcrial is interest-
lag, sincc this is alwost the time whon the Cu.Ca process
was firet being considered; it is as written:- o

Ca ¢ 95%

Thoe folloﬁing 20t to cxceed:

*Totel Fo, A1, Si and Mg 0, 4O00%
4 P 0.0100.
. No 0.0300:% N
Cl, 0.3000%
Mn 0.0.00%
As - 0,0200%
Ni . - 0,0200%
. Co 0.0040%
. Ag 0.0020%
Li 0.0000%
ca 0.0000%
. B 0.00005%
Rarc minorals 0.0000%

(Hote the contents of B, Cd, Li, Ag and Co and other -
rarc uincrals will be determined by spectrum analysis) (Sic):
4 full roport of this method of analysis has bcen received,

] This matérial had to be pecked 1n hermetically sealed
boxes. A '

, : i . .
This specification ghould put the intended use of this
neterial beyond any shadow of a doubt. - '

4snothor report says that the material was packed in
bags and then in boxes fillod with CaF, or Ca0 and
consigned to:-

Eloktrosfalwcrk lloskau,
Eiscnbahn Buzirk Kursk,
N Postfach 3,

The shipmcnts arc sometimes in the form of pellets
or coarsc granules and sometimes in the forti of the
oviginal billets. Experiments have been carried out to
coterming an efficicnt method of bresking up the billots
into tho smell granules normally used in a uranium
roduction process, So far no satisfastory method has been
doveloped. This is roferred to as the "shaving" process.

/VII,
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VIII.

POSSIBLE CALC TUM PLLNT IN RUSSI

The best ovidence available indicates that from April 1946

—

Much of thc ¢ata in this report h 3

from plans drawn up by the Gormags foraz Ei:gtogzai?ed
to that at Bitterfeld but to bc located in Russia %i
intendced 1ocati9n is rot known, but among the plaées °
ucntioncd arc liev, Dzcrzhinsk end Samarov. Two Germ
techniqiens, Drs. Spriagmann and Krasscl, capable.of an
superviging the crcction of such a plant have writtcon
%cttgri fromichrzhinskahich is located on the river

-a betwcen Moscow and Gorki, which '

O e e o 9 weights the evidence

It would howgvor takc.a considerable tinc
such a plant into opcration. : ¢ to put

The scction of the scheme which deals with the m
of CaClg is known as Rescarch Project No, 132. neking

SULMARY AND CONCLUSIONS

.n attempt has been mede to review the processes used
for the production of calcium metal at Bitterfeld on behalf
of the Russilans, :

It is concluded on thc basis of the analytical
epocifications prescntcd by the Russians to thc German
Dircctoratc of tho plant; that the calclum is intended for
an atomic cnergy projcct baoyond any shadow of a cdoubt.

to Dccoeuber 3lst 1947, 337 tons of undistilled calcium
wore made and 112 tons of distilled calcium, of which
approximatcly halr camc from the Cu.Ca process anéd would
have therefore a roasonably setisfectory purity.

In aAppendix I to this rcport there is givon a note on
the organisation at Bittcrfeld and the personncl conccrned
with thc proccss et some tiioe in the last 20 nonths, » |
Lppcndix II contecins some conments and deductions which
can be made on the data prasented in this rcport.
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APPENDIX 1

ORGANISATION & PERSONNEL

The forier I,G. Farben Industrie at Bit

«Go ] t
bee? rgcently renawed; . Abteilung, der Sowjetisczggeé%aggi' h
en Aktien Gesellschaft, "Kaustic'" in Deutschland revi sy
called the Electrochemische Kombinat, » previously

The factory has a Russian Direc

Directorate. Instructions are issueg ﬁ;riﬁg gg:ggag:rman
which the Germen Directorate are responsible fof carryi
oute Only the German Directorate deals with the Germag ne
staff. Under the German Directorate is the German )
lianagewent which is compogsed of German engineers:and
chemists., - Dach Germnan specialist, however, is surrounded

by at least 2 or 3 Russilan engineers who keep him under

dlose surveillance and at the same time try to pick
as nuch technical knowledge as possible, P P

RUSSI.N DIRGCTORATE

Dr. (Col%) V,V. BELAJEFF Director General of Kombinat

Bittorfeld until late-July. He replaced a Col, Margolin

(phonetic). - BELAJEFF is a chemist by profession and
well versed in chemical matters. He 1s about 50 years
old., He returned to Russia in August 1947 and has not

been replaced.
liajor JCITE Second in compand to Dr, Belajeff takes a ,

very close interest in the calcium production ard in all
developmcnt_work at Bitterfeld.

Lt, Col. PROZINKO Officer in charge of loading the finishzd
material, ‘ '

" LA, ACHNASAROV Deputy to Belajeff at one time and chief

engineer of the plant,

G.M. POLORZEFF Deputy of Managing Director.,

S.P. STAROSTIN Head of Technical Production Department,

KOROLIOV A Chief Zngineer of Technical Production

Ve
Depurtment.

D.A. LOGINOV © A Chief Engineer of Technical Production
Depar trent, '

K., THCIERNOV A Chief Engineer of Technical Production
Depr rtient,

1.I. MAKXOV Head of Planning Department,

v.T, IV.lIOV Head of Power Plant.,

D.M, MUCHIN Chief Engineer of Power Plant and responsible
for power supply to whole plant.
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GERMAN DIRLCTORATE

o

Dr, Ing. Adolf BLCI Director ra 0 '

Bitterfeld. 16 was a leading g?g?fﬁiréggrgiggcgnggg?inat

mgny years, he_is not a acicntist, but a self made technician
with hlghly dcvalqud pxill in solution of technical problems
Regarded a8 a political chuwelecon and prescntly very pro- o
Russlan and is treated very well by thé'Rusaians. He has
re-established his formier wealth and adviscs members of his

f?aff to godgo Eusgia whenchey receive offers and has indicated
his oun readiness to go. ¢ is a mem 3 i
of all wmatters Russiaﬁh wber of SED and a protagonist

Dr, HORNCKE Second in commend to Dr. Beck and hcad of the
Works in all chemical matters. He is also the head of the
South Works. Iie is pko~Russien, - '

Dr. SLHLIGER Head of the distillihg section in the South
Works, Developed 'Shaving' process and also the distillation
proccoe for the purification of calcium, He was trained at
Frciburg University, is a ghemist and 1s politically neutral,
Later, stuted that he has Been made head of the electrolytic
section also. R .

" Dr, SCHAUZLOR Deputy to Dr, Seliger in the distilling section
of the South Works, Left the works in October to take an :
appointizent with some WUrttemberg chemical firm. Now in
Stuttg:.rt,

Dr. JADNCIIEZR Head of the electrolytic sections in the
South Works. : ,

Dr. SCRET Deputy to Dr. Jaenckner 1in the electrolytic
scction of the South Worl:s. He is a choemist and originally
fron M~inz, He was a Nazl but is now a political convert,
Reoponsible for calcium production,

Din, Ing, WINKIER Head of the calcium electrolysis sectidn
in the North Vorlks, .

Dr. MAYILWNN Deputy to Dr. Winkler in calcium electrolysis
section in the North Works, Ia head of the copper-calcium
clectrolysis sectiun in the NoAth Works. :

Director ROCKE Head of the engineering department” of
Bitterfeld, Directly concerned with installaticn of tle new
calcium section in the South 7Jorks., Installation started

in Janu:z:ry 1S.L.7,. ,

Director MAINZER Head of the ceclectro-technical department
and associated with R8cke gn installation of ealcium section
in South Yorks. .

Dr, SCHILGR Chemist and engineer specialist for the erection
and operation of equipment, Ex-Nazl party member. Lived
iwany ycars in Manchester,

Engr, SEDLACEX Head of the copper-calcium electrolysis
scction in the South Works, He is a Sudeten German and was
with the Skoda Works, Plzen, Czechoslovekia, during the war.
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E?gf.wEHRLICH Egpgrt on development ot distillation equip-
ient Lor the purilication of calcium. Reported to have left
Russian Zonce and rcturned to Hannover. '

K.E, MANN Forrer dircctor of Light Metal Foundry 4t Bitterfeld.
Dr. HACHTIGALL A chonint formerly at the Bitterfeld works

and involved in the production and tosting of the calclum.
Now at Metallwerk, Plansce, Reutte.

Dr, SPRINGEMANN or SPRINGM:NN A technicilan formerly at
Bittorfeld, and part author of a report on the production
2? CéCl _from limestonc., Now believed to be at Dzerzhinsk,
e OrEle

Dr. FR.LSSEL Technlelan formerly at Bitterfeld and. now

- -

belicved to be at Dzerzhinsk.

Dr., WRIDLNDORF A phosphorus cxpert at Bitterféld, and
anxious to escape to the Western Zone.

Dr. HOYDAR Technician at Bitterfeld-and part author of the
rcport on CaClp production. '

Dr, VORL.NDER Technici-n at Bittoerfeld and author of a

rcoort on an underwater burner used in the process for
concocntration of CaClp ligquors

ZLiGLER Gerian rcoponsible for édministration and sales

- e o -m——

of light wetals,

Dir, SCHICHIEL Chowist now belicved to be in charge of the
analytical cectione : :

HOLLUM Analyst previously under Nachtigall and now under
Schichtel, -
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APPENDIX 11

PURITY CONSIDLRATIONS

1. Low Chlorine Content,

It is not clear to us why the specification insisted
on low chlorine content, other than a tentative suggestion
that the prescnce of chlorine would interfere with the
lreeping properties of the metal in storage., Chlorine does
not aiffect the conversion process,

2 - Low Nitrogen Content.

The increaced rigors of the Russian specification for
nitrogen content may have been due to a lucky guess on their
part, or a knowledge of other countries' work, or fairly
advanced experimncnt: we can form no judgement between
these pocsibilitiese

In the British process, at least, the presence of
nitrogen interferes sceriously with the uranium reaction,
and nitrogen frust be kept low, The reason for the comparatively
hizh nitrogen content in the Bitterfeld distillation iso
thought to be that the oven is opened to the air at 800°C,
at which termperature nitrogen reacts with the calcium both
in the kocnig and in the bath, * That in the Rkoenig is only
a surface reaction and does not matter very much, but that
in the bath is cumulative, and passes over in distillation,
so that the “hole koenig has an over-high content, and
becoues progressively worse as the process is specded up

v

in en attempt to increase production,

Another source of trouble in the German distillation
proccss, incidentally, is that, the flow of coolant inside
the condensing rod is insufficient to lower the surface
tomgcrature of the koenig, while it 1s beipg formed, below
450°C. At this tewperature the alpha forn of Ca is produced,
while at a lower temperature gamma-Ca is formed., Gamma-Ca
is friable and is therefore easy to break inte pellets
as required in the U-crucible, while the alpha form 1s

" malleable and nust be shaved or cut, resulting in a loss

of ocveral per cent,

2. Elements of High Capture Cross-section,

The significance of the zero figures in the Jan'L7
opccirication quoted for Li, B, Cd ani TR 1s obvious: but
1t is less obvious that the other allowed values are in
propcertion to their capture gross~seczion.
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