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(1) cwer Gesolleencft s, Borlin DT
Sz\ Coinontuprik Puchior cn?d Co. Hrungiiok 27,
Gy iria i Chendoche Worke A

Triiboch - Kornten - Qustorroich
(&) redian - Chende, Tooskfurt/o-dn 19

The ronsging director of the Syndicotc wis Horr kabbe,
whe is ot prosent in Honburg (oldress - ¢/0 hegsrs, Stortlander
& Cos Hinburg, Chile - Tluus)e The princicols in charge of
the Relchstelle Chemie ot the Icichswirtschafterdnistorium
Cwere Dr. Hoffmenn cad Dr. Kruf't.

Stocks

The total stock of rodivactive muterinds hald by
sucr Gescilschat uring rocent yuors aversge dsbout 10 grans,
inclusive of radiwn, mesctlorium wrd radio thorium compounde.
an inventory was vede lust on Fobrusry 20th, 1945, ond we: s
fullows:- '

$illi grumng

sadium 4,120
inzsothorium 6,042
Reddothorium 120

Bediwe:  Of the 4120 me., 2240 mg did¢ not belong to
huer, consisting of waterials which they had on hand from
hespitals and osther scurces for reclometion. sbout 1200 mg.
wag lent or hired cut to medical and chemical establishments
and to wther firms for trostnent for which ayer pald s

desothorium: 1203 rmg. of the G042 mg. wos kirod sut
chicfly to medical esteblishmonts and to Treibocher Chomical
Werks for trostment.  The madin part of the stock was contuined
in row mederdodsonogite sand held st St. Jouchinmsthel
. Czechoslovali g, the renainder comprised finished matertal held
in Berlin. '

hodictheriun: Owing to the short 1ifc of this matsrizl,
enly & suoli gtock wos kept (120 mg).  This wos held partly
“tn Berlin wnd partly as raw matericd ot St. Joschimsthed,

A



Sources of Sungly

she ueurces of the redicoctive noatorisls honaled by Auer
TGrG -

odium Ore sewree was the 131 cliole 1,<1\, ore obtodned from
Ste Junchimsthel.  Purther supplics wore dorives from the large
welt of rodium held by the RHeich .J'v.ut chaftrdnisteriun, from
the reclasntion of o1l uiedical vwrepnroticns cbtiined in
Gernany end fron beroud, porticularly Fronce sarl Dolsiws.

cesothcrium, Tht. Laln source ves amonazite sand stocks
held ! _Lt Orunm,nbur the rur.ljrllb?‘ conte from voaricus aoterials
ubtadined through tlu firm sociltd Prolucts Chivdgue des Terics
mares Preis,

vealothoriuw,  £11 the radictheriug Jelivered in rucent
yewrs wes sbtained from the reclametion of ol mesethorium
propurctions which the firm had supplied t. vericus acdical
ngtitutions.

Jes,
During the war rudiczetive reteriils wer. used ol
shclusively for tlhe ramifocture Of ralicacti v 1u,.,L11;u*~ pu.lnt.g,
very Litile being ueed for mclileel anl Lorentific pursoses.
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sap deference,  ferddmibwet 1 (NoW) or Sheet 5 {Contral) w-11

Wisits:  On Geotok = 12th, 16tlL

Intorviove 1

Sr. Pactuool, Fresident
Ure Twoen Tw"“-"'ir&l JArector
w. Woltge sciinical. wssistant

W Tolr Technicul Director
Add viere co-opurative nd apovuared to oo reliaple.

vondition of YWorks. 1he works hed suffered 1itol: dumsge fro:
bomwin, ov olwliing. and ot the tio.c oi the visits wes in comdition for
proauction L adrn. Prodaction vl oine seditlos ond radiouctive
preparations n copliipoos wes, hovever, ot o ostanintill.bocouse of
lnea o watri ls vhere wes ¢ cirdd production tof siupgle toxtilc
goods cnd o;n-;.xc_:nts Widen involved o retd desl of lrad soalngaby
fomlo ichour, Tt vy stoted thol G ebhect of this wobivity wos
tu try to keop tho tirw's tridncl Lbour on $he corony 'y boaks.

E 1 [oN m; tion

wvective lusinous nointy

oedpous poiinby wese woomunetured from Lobase of micc suiphide
with wdditionsd redionctive poterlol, winly vodiw. wad o:diothoriuw
in the fomn ol brond o solutions: rhe Joorcoe of lu ?.nus.LL;,r Ve
controlled by tho guntity cof rdicuctive ocoborasdl o o Ll
uguxl srades of points for ver pueposes n intoncily iyan, in the
rrae G-Pos mdlliqoestilh (mesb. ) wes T sired

(]_ wallie nwestilh o= L C_"—Ea_llt:_:c_"') PTG Cite

sur thie production of btiwse ovVeri e setwdes the zine sulphide wos
Tirst woilstened wite distilicd setor and e brosddo solukion ususll
contalnin: 1w, of redivwa clement oor 10 c.o. ehiod sod the whole
pdzed thoron hly in o porcelian ove ourating, dish. To wmake 1 giloras
of nownt yaving an intensaty of U150 edllicpoctih ('\'u Y15 . of
PrviioCtive wibstone corbricing, & Linilne o fiedivw and’
rdiothraan In 156 oL wroride solution ws ooblod to wapromiecd
L Kolegran of sine sulphide. LS pednt bod o brighitnes., of 150 masb
Ta0 il wter production.

P NES AT ALY lu_ dnoun BdAnt wos loragly used o with nitrocellula,
leequ e, in the drovortions of lwsdnous poyder o lacquer of 1 to L
005 e ¥, ccooriddnr to the purposc for videlr the wwint v roguin



bumlnous filas vers Slse vroduced with antensitivs of Jbout
220 s sh.

Ples production oi' I'.‘.,dj.OL‘C"E}th.‘ llwdnous compourria wis -hout
H0R2. oo wonth in e of N¥o. O cowgound (10-28 L. rodius oor

Kllogrian). Wi pi_:';m; ot Zerlin could produce thic gquntity now
i1 tnf, moterisd s were savroa liblae.

dh el ol dine Zulphdido

Zinc sulphide for the boge moteri.d in luoanous points wos
broduced by precipitotion from o soluti.n of uine sulphote by
uwina of sulphar ttoed hydrogsdn, teollowed by nurificitiecn, dryingy
sl activetion, e drocecs of woami wturs colprises the Pellowin,

g Preparation of zine sulphote gelution;
tianafeture of ;,ulph rottud hydrogon;

1ii) Precipitation of zine sulphide, washing ond drying
. procipitote;

) Propurotion of wash woater.

) activation ©f zinc sulphide;

(1) Prepir tion of zine wulphote solution.

I owoaylindrical vat con ety 500 Litres, 180 Kr. of zine
sulphots is olrecd and dlssolved in 450 Llitres or distilled wider
vat is provided with o mectirdeal stirrer nd the sclution is
gtirr=d for O odnwboes while 5 litres of o solution of wwoniwum
Sudnhide is added aradually. Thic lattur solution is wede wy o
1330 coce of & 10 vor cont. waooniwe saiohide solution ( Zenerally
uced dor rrlytical purposcs) and -dluting with wotes to L Litres.
Suiphurcttod hydrosen is prosed into the vat for 15 wminuics Folleved
Dy un wadition of ¥50 w.e. of v solution of EAroen uLroxidy
cconti ining 75 c.e. of perhydrol. Pintdly 5 litres of ramonl solution
(25 por conts of .3 wwoniz) is ndded cnd the vhole contents of G
vt ot stiresd for 10 to 1Y mirmates. sumerionee hng shoan tiet
mest redos of sine CoC aoddi e nd st bo
neutr-lised zofore st the seseilsltotion pro o,

2Iter elunding for GOV NNARH f‘»': to sllow Bhee pacwp
thin copplotely, th sclution ao &rincg Y on ho = b
hold in o sovecliin tummel or opiindor.
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woater while stirring.. . The solution is =llowed to stind for 1 der
wnd is then transferred into 2 prelimincry saturation poét in which
sodiw sulphide changes inte Naib., 4l vma‘rellds in the whols plant
is led into this pot where it iz absorbed and pecoucs aviilsble for
further use.

Yhe Neli3 solation from this pot is pumped or sucked: into the
mein Hop zoferator pot which contains dilute hydrochloric acid
(30 per cent Hel). 628 contuined in solution in the generator
pot con be recovercd by the addition of 15 1litrus of NoOH solution
(45 per cent NaOH) and stirring to convert the Hpb into NuHS for
further usc, "

(iii) Precipitation of zinc sulphide.

250 litres of the filtered solution from operation (i) are
placed in w porcelodn vessel, diluted with "double" distilled water
450 litres, and thL,n trvnsfbxrbd into the muin orecipitating vesscl
vhich consists of ¢ o porecelain pot with o 1id with an airtight.

Jjoint. The pet is evacuated down to o pressure of 360 m.m. mercu.
end HoS is introduced while stirring the solution and keeping tho
punp running to reduce the pressure inside thu vessel to 280 m.i.
It is important to control thu: pressure closely and keep it at thic
level.

Phe gas is passed into the solution for L7 mimutes at the ond
of which tine the solution nd precipitate are transferred into :
porceloin settling vesszel where they cre allowed to settle for
1 hour. The overlying solution containing sulphuric ocid is run
off after & sumple has been tuken amd the sulphuric acid content °
ascertained by titraticn.

In the meantime a second lot of 250 litres of preliminary
precipitated solution (pora (1)) diluted w:l.th 200 litres of double
distilled woter istrested in the same way as the first lot and the
whole of the zine sulphide precipitate and’ ..olutlon are added to
the zinc sulphide in the porceluzin settling vessel. after standing
for 2 hours, ths solution in this vessel is siphoned off and 50
litres of double distilled water is added to the zinc sulphide
precipitate. The zinc sulphide and water src now transferred to «
lorge filter and waghed on the filter ilvu times with 100 litres of
double distilied watcr.

The vinshed sulphide is dried in porcelsdin eveporating dishes
on a water bath or in plass dighes inside a drying oven with hot adr
circulution. The output of sulphide from cuch precipitation is
4L8-52 Kilograus, -+ [t was found in practice that sulphide dried over
a wobter buath had superior physical propt,rtlc,s to sulphide dried in an
OVl



(iv) Prepuration of the wash-woter.

Pormerly the washing of the zine sulphide on the filter was done
by double distilled water kept in quartz contiiners. In recent pructice
thy wash watier was prepoared by the f'ollowing process;- '

100 litres of distilled water is heated in a boiler to 50°C and
trinsferred into a procelsin vensel, capacity 600 litres. After
warning the vessel, another LOO litres of distilled water at 80°- 90°¢
is added to the- f:Lrst 100 litres.,  About 30 grams of precipitated
zinc sulphide is poured into the water while stirring, and the
whole is then stirred for an hour by means of  filtered sir.  After
buing allowed to rest for 24 hours the solution is passed through a
membrane filter and transfurrcd inte stock vessels.

(v) ictivotion of zind sulphidd.

"(a) Ereperation. fThe dricd sulphide is mixed with flux amd
activating matter for the production of Clarophan. For the production
of. 100 Kge of Clarophan, zine sulphide :Ls mixed with 750 groms of
powdered sulphur and the f'oJJ.ows_":\ quantities of flux ngrodients i~

Grung

BaCl2 ZHo0O 3,125,0
Na C1 469.0
ig Cl, 610 156.5
n Cl?_ (dry) 56,5
Ca S04 ZHH0 39.3
._j, 9}4-6'3

The bul}_)l’].‘!.du, sulphur tnd flux nake up a total of 100 K. The sulghide
which hies been dricd over o water bath is npdxod with the su_'l.phur, and

is then mixed with the flux in portions of 10 Ko at o time in o
porcelain bowl or mortar, The 10 Kg. of wixture is charged into «
quartz crueible with doublc covers. The first.or imer cover just

{its the insidc of the crucible amd rests on the charic. 4As the

charpe shrinks on ignition the cover sinks dth it .:mi nrotects it

from jases. The second cover has the sime dionetes s tho crucible

and closes it hermetically.,

(b} Lumition. ‘the crueidbles with tlelr chorve sre first placed
= v .
in o drier at 100YC for an ini+i:d warn dny ard then in o stove or furnace
for igniting.



The practice was to heat the crucibles in o gas heated stove
¢r ¢lectric furnace. In the former the temperature was slowly
brought-up to 12C0°C (as measured on the outside of the crucible
by a thurmocouple) over 3 heurs and ther meintain it for ancther

£ hcurs o this tumperature,

Wen using a larger clectric furnace tne TeoperatLre was brought
up to 1200°C over 4 nours end then hold at 1200°C For another
4 hours. at the end of this period the furnsce was switched off
and the crucibles cemled slowly in the furmsco, the docr of the
furnace being opened sfter 4 hours to oxpedits the cooling.,

~(c) Washing. When thoroughly cocl the contents of the crucible
is tipped out - -generally it falls cut quite cesily @s in the
igniting process the charge sinters strongly. It is washed with
weter and screened to remove the rough melted and unusable portions.
The sersened moterial is washed thorougily aguin o remcve chlorine,
dried, and serecned,

(8) Further trestment, To inprove the steudinecss of the
luminescence, the sulphide is further troated with sodium hydroxide
and waterglass. Two stock colutions orc meds by dissolving
100 grems of Nu,0 in 5 litres of watcer and 600 c.c. of vaterglass
(40° Bawme) in § litres of wmter. To wach Kilopram of sulphide
50 c.c. of cach of these stock solutions sre added together with
sufficient distilled wuter to allow the mixture to be well stirred.
The mixture is dried over o wator bath while gtirring thoroughly.

Production of radiuw compounds for luminous paints

(2} The raw meteriol was pitchblend: obtained from
St. Joachimsthal Cuechoslovikisz. The cre was brought to the
Company's works at Orenienburg: in the form of & coneontrote, finely
ground, «nd free from brrren gonguc metorial. £t Oronienburg the
concentrate was smelted with cuustic sods (nd after cooling the
product was washed with water tnd digested with dilute hydrochloric
acid containing some sulphuric acid., The urtnium in the product
went into solution leaving the rodium in the residue. The
residue was boiled several times with sodium carboncte and caustie
soda, washed out with witer, smd then dissclved in pure
hydrochloric acid. The hydrochleric wcid dissolved the insoluble
carbonutes, and the solution contiined rodium ond barium chlerides.

By fractional crystallization o miteri:l wes obitoined containing
100 mg. of rodium to 5 Kg. of borium chloride wnd this material was
sent to the Berlin works for further trentment.

The hadium Depertment of the Orinienburg Works is shown in the
photogrophs in the hLppendix hereto.

9.



(b) it the Burlin plapt the acterisl wos further concentratod
by frictionuting to « product centsining 100 ng. radium in 100 to
250 pams. Eventucdly the radium and borium were precipitated
as bromides which were scporated zs far as possible by fractionzl
crystellization, ifter the final concentrotion o product woe
obt:ined consisting of rodiwa end barium bromides containing
approximately 50-55 myp. redium ser 100 ng.

« During these concentruting. Lroccsscs the »roduect at each
stege wos always tested for its content of roliuw by neans of
the clectroscope. The finel browmide product was packsd in amall
gless. tubes, amd was supplicd from these tubes for moking solutions
for luminous paintsg. For medicsd wpplications this concentrated
bromide product wos first convertod inte sulbhate and then filled
into manll tubus, ncedles or sinil.r contsiners,’

the juer Jdoptometor

Thisz .doptonwter, mamufactured by uer Berlin, is o
device for testing the rdrptation of the cyes to derkness.

_ it consists of & box—shaped frome sbout 15 x5 x 5 Clile

the front ond back sides being missing, wnd the upper =nd lower
gides are trinspurent. In this froue re seversl cylindricol
stampers ortbas about 4 cie long wnd 1 ci. dismeter with their
cxus ot ripht angles to the lonpitudinsl side of the froame, ond
casily moveble into any position along the lengthr of the frame.
Thege stampers show at one end.: lergs lumincus dise of equel
diwneter for each stamper but with the . degree of brightness
wirying for ecch stomper. The other ends of the stumpers have
a luminous disc of different dicmetur for' ecch staaper but of the
sime degree of brightness for 1], 53l the lundncous surfoces
ot both ends of the stamers wre produced of redicactive point
the illundinoting power of wiich is of « high degree cf constancy
tnd 1s not «ffected by diyiight.

To test the cdrptotion of the sight to dorkness the subcct
is first mode to stire at o lerge pluein white surfece for et least
10 minutes. le is then given the sdeptometer in which the
stonpers heve been mited one arrangred irrcoul:rly in order of
brightnoss, «nd in the dark, has to rrringe the strmpers in
inereising order of brightnuss by loekin: only wt the onds which
nave the dises of equid dlamcter but varyin, bri;htnuss.  When
these vnds of the stampers are wrrincod in regularly inercasing
erder of brighiness, on turnin, the fr .. round to show the
cther ends U the stoapers, the Lottor wisl chow their lurinous
discs rrngin, ovenly from the sucllost di:sctor Lo the largest

Jictieter discs.

10.°



Yhe tlne Token by s subjeet to srronce the ends with discs
U wvirying origutrese in the corroet order of inercosing bri_htness
i - Lotsare of the ool of LS Cthsiln 0 lorknoss,

s it e . : rL. oL N N T SRR
sonuiictbure.s i Doouel ol Vhit ciaien veenstbor 1o oheedo of cdwidnivi.,
e ul
Stite T L IWANAW..

roand fower sides wre mede of normel o Lose wnd the sides of

Theogteers or cylinlors rre Tubes mede of nlastic with inloid
roadocetive filne ot Loeh osrd. fhis lusdnous filn conteins 3.4 yreoa,
violndnt Dovder Cer 100 s9. em. minde fron zine silicnte with an '
cdlition of rialiun bromide.

Tlere reoseven stanpoers or ceylinders wnd the lundnous discs at
te nus of the stonpers tre mode woth points with the following
rediu. 2ontent -

Ladiwe Slement in mz, por 1000 ram podint
50
35

2.5
17.1
lz.C
Gadr
5.9

1
z
3
i
Y
6

(b} pises of difforsnt dismeter ot buack or control wuld of

’

sl era.

bl Wo, Diancter of swdiun Elerent in
e or 1000 T,
sadnt

AN R e W

) Llucks. Un 1ot October 1945 the ficu heod od or coiunto o trs
in st.ck. They wore inszeeted by .. Fe o dir Disnrcic Liht ) rlin
v v the fired dnegtructions that -tiee stock woo not © be raovel.

OCunelugdons

L. sce.rdin, to infonction cbtodin. Jrow crined vds o1 th
suer Goscllocheft .0, Porlin th rdiocetiv, otoricds cvddlable in

Gorrony hardn | the s ou porx e huve Boon goel cLacot oxelusively fur the
yrepirtion of lwdneus pednte forouse in .aochonienl dngtrusonts,

syuipient, otoe,



2. In luminous compounds.rodium was mainly used with some
radiothorium, Very little wesothorium cppeers to have been used
no doubt due to the fact thut no source df the raw meterisl
(monagite sand) was open to Germany during hostilities, whereos
rodiuwn could be obtained from pitchblende obtoined from
S5t. Joochimathsl Czochoslovakia.

3« ‘he Auer Gusellschaft hus ot Berlin a very nodern and
efficicnt plant for the production of luminous compounds,
particuluriy for the productipn of zinc sulphide, This plant
could produce from 3050 Kis per month of lwinous compounds
dopending on the strength of the compound produced. At
present, however, the firm has no supply or sourco of supply of"
radiosctive naterisl ond without this mnterial s the plant oould
only be used for the manufacture of hipgh pgrade activated zine
sulphido, ‘ -

be the firm hus no plunt, outsido thuir Cranienburg works
in the Russiun zone, for the production of radicactive materinl
either from ore or frum gerap. They are anxious to set up o
-extractlon plent in the British scetor of Berlin. On the
post conservotive estimube having resurd to the progent
industrial situ.tion in Germmy, such o plint could nat be in
production in lcss than 12 nonths. lnloss theretore it is
suppliud with redivective conpounds in o pure form there is no
prospoct of ubtuining lwiinous compounds from the Berlin Plant,
In this conncetion it is irnturesting to note that the Mildtory
Government Borlin hea wlready grantod the firm o permit to start
producticn rpain.

5» The susr Gesellschaft hos a very wide teehnionl
knmowledpe snd exparivnce of radivactive noterdals and their
industrial ond teclmical applicctions ond Played sn importunt

role in the production of weupons of war,
. L. -
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