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! Table I gives the theoretical total length of spinning
rotors necessary to produce 1 kilogram per day of U255F6,
contained in 10 killograms of (U2'35F6 } U258F6) mixture. It
is assumed that the UFg discarded at the base of the appara-
tus has an abundasnce ratio of the source material. The table
also gives the gaseous flow vithin each machine, per unit
length of rotor.

The required length of counter-current (I -zctional
distilling) centrifuges, and the flow per machine depends
on the marner in which they are opersted. If one chooses
very low over-all fractionation factdrs per individual
machine, one obtains the minimum total length of rotors, but
the flow required 1s large. If one chooses higher over-all
fractionavions per machine, one has to use a slightly greater
- length of spinning rotors, but one finds that the required
- | flow is greatly reduced,
., The flow-through centrifuge is less flexible than the
IR counter-current centrifuges. The value given in Table I

vhen the over-all fractlonation factor is 1.0116 renresents

Taken from the papers: "Concentration of Isotopes by
Fractional Distillation in an Ultracentrifuge" (formerly
called "Conc. of Isotopes by Counter-Current Flow in an U-C.);
"Influence of Baffles on a Counter-Current Centrifuge (extended
and corrected); "Theory of the Simplqurerss Flow-Through

Centrifuge." ] _ _ 2 ﬁéﬁ H{D

JOOCKT
....
wele




CLASSIFICATION CANCELLED,

{ DATE 7-23-(¢C ,

j For The Atomic Energy Commission

| P QM

Chief, Deciassification Branch s/




DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal liability
or responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference
herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or otherwise does not
necessarily constitute or imply its endorsement, recommendation, or
favoring by the United States Government or any agency thereof. The
views and opinions of authors expressed herein do not necessarily
state or reflect those of the United States Government or any agency
thereof.

DISCLAIMER

Portions of this document may be illegible in electronic image
products. Images are produced from the best available
original document.



operation under conditions such that the required total
length of rotors is a minimum. For this type of centrifuge
it 1s not possible to cut down the flow appreciably with-
out augmenting the total length enormously, as is shown
by the figures when the over-all fractionation = 1.0232.

Table I, therefore, gives the lengths and flows gas
functions of the over-zll fractionation factor of a single
machine (column 1), The 2nd and 3rd columns give the cor-
responding velues of total required length and flow per
machine for s fractional distilling column without any
baffles or other internal structure. The 4th and 5th columns
give the same guantities for s fractionsl distilling centri-
iuge containing annular baffles which immobilize the gas
between t.i: periphery and a circle whose dismeter is 0,77
the internasl diameter of the centrifuge. The 6th and 7th
columns refer to the flow-through simple-»iocess centrifuge.
lhen the over-all fractionation is 1.0116, there is supposed
to be a core within the flow-through centrifuge blocking off
the flow from a reglon about the axis whose diameter 1s 53%
of the internal diameter of the rotor. Vhen the over-all
fractionation is 1.0232, the flow-through centrifuge has
no such structure.

In all cases, the peripheral velocity (at the inner
face of the centrifuge wall) is taken as 3.07x10% %%é, .
Other significant dats are listed beneath the table.

For the counter-current centrifuges there is
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machines. Table II gives, for the two fractional distill-
ing centrifuges, the minimum ratios of length to internal
radius necessary to produce the given over-gll fractionation
{actors at the calculated efficiencies. It should be re-

marked that only through this limitation does the radius of

the rotor, as distinct from the peripheral velocity, in-

fluence the caslculations,
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TABLE I
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Overall Fractional Distilling T'racticnal
r Fractiona~- | Centrifuge Lmpty Centrifuge
; tion Factor} Totax I¥'lcw per ma- Total leng-
T of Single Length tchine th
| Mgchines {Meters) iiGrams/Secflister)| (Meters)
4 23,900 1 .010 ! 16,600
i |
& 22,000 i Ol | 15,300
2 39,300 3 .019 13,400
i !
1.5 t 17,200 i .033 12, 10
1.2 16,000 | 072 11,100
L,C2328 § 1559010 0.5€3 1 580
1.0116 | 14,950 ) Tl 10,340
|
145 | 14,900 J 013/ % 10,300 _
5 5 o v =
Distilling { Flow-Through Simple-
| ith Batfies | Procegs Centrifuge
Flow Total Plow per lLigchine
per machine | Length i (Grams/Sec/lMeter)
Grams/Sec/lleter ‘Meters) i )
‘ i
. .0048 1 i
: .0053 ‘ ‘
h 0092 i
.06 i
.034
. 268 104,000 . 057
« 085 28,100 O.77
’ '0062/5 ‘§ H‘ a-s _ea - .. L] .. : :.I : :.- :..
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Peripheral Velocity = 3.07x10% .

DCTC e
Viscosity = ©15x10~€ poise (estireated)
Temperature = 375° Absolute

Table gives

Total lengtn of centrifuges required to give T kilogram/day

r;:::;zlE w (] 2 258
of U Fg Ciluted by 9 kilograms of U<““Fg
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Cver-all

Fractionaticn Fractional Distiliing Centrifuge
Factor of mpty ! 1ith Baffles
Single ligchires Minirmum Katios Length/Hadius

138 115
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