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1, Intreoductien
Tn November 1945, Dr. Karl H Iuft wes brought %o

England for interrogation on his infra-red gas
snalyser and s recording infre-red spectrometer with
w®hien he had besen working. In the course of :
interrcgation he disclosed that I.G Farbenindustrie
gppeu-indwigehafen heo been successful in meking
very large synthetic rock selt crystals. Since the
writer hag sliresdy planned 10 go to Germany on
another mission in the loealitly of Iuawigshafen, 1%
was deciaed that he should invesiigete the process
on the spote.

1.l Personslities

"The equipment and process originglly aescribed
by Kuropulous have been further developed ana
operated by Herr Ingenieur Xorber whose private
gddress is Plankstadt, Karl Theodorstr.7. (bei Kles)
Heidelberg ~ Sclhwetzingen. The work started under
gmelin's dirsection sabout 17 years ago and continued
until interrupted by bombing in the Laboratory of
the Betriebskentrolle of I.G Farben Oppalls DT
Ernst assisted by Dr. Inft supervised the work
latt e:rly .

pescription of the Equipment

T in pecempber 134D, wae eguipment was located con
the ground floor of the bombed out Betrisbskontrolls
Iaboratory which is on the left hand side of the
rosd about 300 yards inside the (Gppau plant from
the ammonigkstr. gate. The equipment consists of
seed crystal gantry, two melting furnsces, three or
four tempering furnsces and associated elscirical
equipment etc. Fig. L shows the general srrangement
of seed oryatal gantry (A) and melting furngce {B).
Molten purified Sodiuvm Chlorlde is mginteined at a
temperature of 8600 to 900%C in s quartz crucible
(¢) of wall thickness sbe¢ut 1.5 cm which is contained
in the melting furnace.

The furnace, which is lsgged with sabestoes, hgs
four sepasrate electric hesating zones (L ., D abgd
D,) and the beating currenis to these four selarate
elements are independently conirolled thermostaticelly
by mercury relays operated by the four platinum
registance thermometers {Ei B, E% and Eé)a The
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conatruction of these thermometers is illustratead
in Pig. 4. They ere wound with 0.0l mm platinum
wire on an ssbestos former to & cold resistance of
100 chma and protected against damage by a quartsz
gsheath. The thermometers nre necessarily located
on the outside walls of the crucible to avoid
temperature and convection disturbances to the melt.
The top of the crucible is closed with two semi~
gnnular quartz discs (F) about 1.5 cm thick and
greet cesre in the preliminary asdjustment of the
heating currenis is necessary to compensate for
heat losses from the top of the crucible and
ensure that there are no convection currents in the
melt due to temperature gradients in a verticsl
airection. The seed érystal (G) is turned to the
shape and held in a chuck (H) as illustrsted in
Fig. 2. The top of"the seed is separated from the
watercoocled base of the chuck by a steel cylinder
(I) and cooling water is introduced through the
pipe (J). The chuck and ite suppori are rotated
one reveoiution per two hours by the synchronous
motor and gearing (K) and the cooling water escapes
by the pipe (L).

The rotating chuck helder with its drive ia
supportea by the gantry (M). The gantry beam can
be ralgsed or lomered by the hand wheel (N) and
each pillar can eslsoc be raised l.¢ mm per hour by
worm gesring driven by the synchroncus motors

(01 and 02).

The tempering furnsces gre similar in ocutward
eppearance to the melting furnacea. However, there
is only one hesting element which embrsceas all the
gidea and bottom and the top ie ¢losed with a
heevy heat insulating 'lid. The synchronous mctors,
relays and thermometers were supplied by Hereaus,

DescriEtion of the Process

With water cooling and motars ¢, ahd ¢, turned
off, the melt in the melting furnale is b?ought to
a temperature of sbout 870%C. With the motor K
switched on, the seed crystal is then slomly (over
% haur) introduced intc the air space between the
melt snd the quartz cover where it is allowed to
remain for two or three hours to attain temperature
equilibrium.
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The seed crystel is then slowly movea donowards
until it is in contact with the surface of the
melt. If the temperature is too low, a crop of
small crystals will form on the point of the seed
while if it ie too high, the point of the ssed will
melt eway raplaly. The correct tempergture is that
at which the changes 1 to ¥ in Fig. &4 occupy about
£ hours. Inespection ie by moving one of the gquarts
covers sna the attainment of the correct temperature
is largely a matter of experience. If the
temperature is incorrect, the hesting current is
adjusted and the seed crystal lowered further
either to melt the emall crystals formed or to
present a fresh seed surface to the melt.

When the correct temperature is reached, theé
cooling water is turned on very slowly; at first,
each drop is turned to steam &8s soon as it reaches
the chuck base and the crystal sterts growing as
illustrated in Fig. 4 stagea 4 and 5. The
flox of cooling water is graduslly increased but
cautiously to prevent the formation of small
cryatgls. If such should happen, the flow is
reduced and they are melted off. When the mushroom
shaped crystal as in stsge 5 hgs grown to the
required diameter, the lifting motors (0 and 0o}
are switched on and the crystal atarts growing
vertically es illustrated in stage 6. The flew of
cooling water must be gradually increased during
the period of vertical growth while observing the
precautions against overcooling. The height of the
eylindrical crystal is measured by a platinum dip
wire a fixed double bend of which can be lovated on
the top surface of the cylinder.

When the requived height has besn obtained,
the cocling water is turned off aod the crystel
removed from the melting furnace by the hsnd
wheel (N). The melting furnsce is moved aside and
the tempering furnace preheated vo 600% and
cantaining a conical pile of purified sea sand
(quartz) covering the botvan is suostivuved. The
crysval is immecdigtely lowered invo vhe vempering
furnsce to within & or 3 ca of the vip ¢f wihe pils
of sand. Tke neck (1. the cylindrigal part of
the old seed crystal is then cuy with & =narp
chisel and the crystal falls gently ontvo the pile
of =send.
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At ths moment it leaves the melting furnace,
there is a temperature gradient from asbout 400
to 6809 and the bottom of the crystal is guite
plastic: The use of purified guartz as a bed
for the crystal largely prevents the incorporation
of impurities which might cguse cifferential
cocling contraction. The temperature of the
cryetval is measured with at Platinum -~ Platinum-
rhodium thermocouple lying on the upper surface,
thermestatically controlled sand recorded and a
gecond thermecouple measures the furnace
temperature.

The oven is mainvsined st 600%C for 8 ar 10
¢aye %o get rid of any thermal strgina in the
cryetel after which slow cocling may be started.
The gotusl reate of cooling is dependent on the
gigze of the crystal and should be varied from
2¢/hours for a orystal of less than 1o cm
dismeter to #9C/hour for cne of from 15 to 30
¢in diemeter. Crystal and furnace temperatures
must be the sgme throughout the cocling and the
furngce should be of such g size that it is
approximately filled by the corystal. asfter
reaching room temperature, the crystal shoula be
ellowed to remain in the gven for 3 or 4 days
before removal.

4 veriety of crystals have been made with
the equipment as shoan in the following table
and it was pointed cut that the sizes given only
innicete the meximam size actuslly groin and do
not represent the limit of the capabilities of
the equipment.

Table
Substance Dianeter of
Crystal
Sodium Chlgride 30 om
Potassiam Chicoride 25 cm
Sodiun Bromide ) g e¢m
Potassium Bromide) possibly more
Celeiun Fluoride triad
Lithium Flucride 4 om (sbcat the limit)
Potsassium Iocide 3 - 4 c;m
Silver Chloride 3 = 4 ¢m
Potassian Chloride ) '
%+ lo% Silver Chlioride ) samples
or Iead Chloride )
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Subétance ‘Diameter of
Crystal

Jithium Plucgrids ) Samples
+&% Magnesium Flucride )

In the case of fluorine compounds, all parts which
come into contact with the salt or its vapour must
be made of platinum.
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