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The Wolatilizeticr Process for separating an irredizisd slug into
uwwenims, pintoniue sad fission produsis is visualized aec follows,
A, Fiserissvion of the 3lug wvith fluoriae sus,
?. Seprstiocn of ths fisslua wroducts or their fluarides from UPg smd Pulg.
C. Separatiom of TF. {rue Furg.

D, Cemversion of t'w w6 ond PaFg to wseful forms,

II. ORICTIVES

The ohjective of this ssudy was to syalua'e, as far as could be doee in
s brief litersture sesrsh, the Wobehlity of wmocess of thi: proosss and to establish
Wan', reseerch necded 1o Yo doms to devalop this yroesss.(S) Pertiewlariy. thts
vtndy vas sa etteapt to evaluate how mesh of the fundesmutal deta medessary for
dssign (and for sn asewrste appreisal of the process) were ot hemd,

INI. SWMeEXY AND CORCIIBION

The probablity of sucouss of this Preject. from the primt of view of
redusing pure wrenimm and plutonin st minimmm ecoat, is smll, The fluorinetiva
mmw;«m,mmummm,mmam
ewtias &Ses not see oven sdlutioms that might work, he ceparetion of the fission
profusts from Wy should offer few real diffionlties. % unsable date could be

foumsd o the mmdwéﬁmm!g dats on the volatility of PuFg are

1asakfisient to tall if it is sowe or lsas vnlatile than g, The dstertimtion

3¢ the vapor pressure of Pu7 would probably de mors tusn amy other sxperimsmt to

% L
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L mneRan o0 Lo lted,
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establish whethar or %ot this process could ever be made to work, The conversica
v
cttl6\nahr6wmhm:wmtmt ingoiundle diffioultias,

TV, BLSCUSSION
A, Tlworimation step.

The first step in the Volatilizmtiom Process is the comverdiom of the
sln?taws, PuFg and the higher fluaride of the fission prodwct elsmmts. Rx-
perimextal work om this subject is discussed(2) 1n .-5A8 “Fiuerisstion ef Wreatum
Pils Slugs with Elemental Flwceine” by L, A, Baxrry, O, X, Nontillen amd B, Vam Vinkle,
In their first two runs the reastiomn got sopistely sut of esutyel, in e caee
=sliing eoPper eooling oolls amd i saother melting the nislel twbe. The resctiom
vas dreught wnder sontrol by eareful wateh sver teaparsture amd flew retes, whish
xight be difficult om & large seais. Yheir report reads in jers ",..the mstal 1is
rapidly converted t0 seme iwtarwmdiste fluarids whicl: cects the swfaee and pevente
forther zttack. The reastiom them Irosesds mare slawly ad & steady rete as his
intersediste is semverted to WFg. Yhe rete of cemwersion «f the ixtermdiste to
wemm-mmm. Inevessing the tauperetwre, slewly,
iazyessnd the rencstisa reie 62 loug a2 80 POind en the swrfuse Feashss s PPupevebure
of e meliing peint of the intermwdiste. When this cscurn, the pretestive flls
of taderandiate melts sod flews swey fyom the wetal ot this poimt. This comtimsws
o axpose fresh mstal +0 the flwerine, The metal ot this point is very smeh showe
its astivatiom ‘eupereture and ressts with the fluerine at sn sxtremely Righ rete,

Whieh is aseoupmiied by tia lideretion of tremsandous guantities of hert =4 Lpeiw

localised srea. 7This is swsstamtistsd 37 conparing the fellowing Mes's of resction:

DECLASSIFIED
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AN u 3373 MU per 1b,. of U

Wh 0’2 —";)urs

A% « =ART B per 1B, of U

This host repidly raises the muromding sress of the slug surtase 30 & tespereture
high entugh to coL'timme to malt the Intermediate film, sad the wnsomtrolled
reasiin 50GE sjrwads over the emtivre alug, The temperstuwre contimmes to rise
sharply, mlting the slag snd yroducing the fimal wase as shesrved vwitd the first
tvo slugs. Ths ideatity of the ismtermediate formed dwring the resstions is et
known becauae 1t spperently is net stable st loser tempersturee sad smalysis of the
nommmmwumm. In 2ll instences vhma the vedstiem got
out of esuirel, the averege slug surfuse terpersture always appoered to Le lowey

thas L377'F., the melting potms of UF). This toagereture apseersd %o be fu the
rsage 1600°F, te 1T00°7,"
tattinbed

The yeastiee v tndmibdy Meating the slzg to STPPP., ot whish Sexpereture
the resstion started. The nowual eperaxing Sempereture is 1390-1080°, end the
reaction gots eut of and at MO0, This peintes WP the A1ffieult hest tewmafer and
cantyel preblem, In crder V3 give the martmm surfesc for the yeastien, there west
bs & minimm amcunt Of surfese used for support and heat tremefor onl Sance swe~
riantiedly 2ll hoei wrenefer mest be Yy redistion. The s redisting surfese mast
Ve used for heating ot the stert of the rwm snd eooling theveafter. Thare mast Ve o
let of this redisting mrfase oo \hat cash slug My “ses” mothinmg but ovel wall. Ome
mma—..ncuwwmsmmumummm

hthmmwm'm'mmw.mﬂmW“
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wotter and fnally =8it. The sat lransfer [wroblenm may Us sutsesd up as "Burning
a cudiec inch of ureniuwr in fluarine gives tiree times as mich heat as burnimg
a cubic inch of coml in axygsd,

THd elosure problas liss in making a remctely cpersted, heat-prosf amd
fluorine-proof, gas tight “door" to get the slugs into the reactor, This wulld hsve
to stay gus tight for years though opened daily and subject to mechantesl aduse as
the slugs bimged againet it as they were put in the reector.

¥. Tocowtaminstion mwy step.

1. Foem-~velatile fluorides
The fIaorides of stremtiwm, yttrimm, sirecnium, berium, lantherms,
sorium exd the rare serths are essemtislly mcm-velm ile amd wonld be
dxpocted to be fuunl en the Wlls 3 the reactoc.

2. Boa-ouchrasible
mmmhwuum.qmummmm
Foastar veuld te rum belev stmospheric pressure, smd the UFg would
fxoess wp ia the condmmeer,

3. gt ende
mw*mummzauimmib.
mmiaumnwwmu.mmmcammt
bwmmwé-m{mm. Inm:ohoptmursm
freeztns (F.P. 64.5) wa will run the caluoe at 1008C, and 3N wm mressure,

The vepcr prescure of iodime heptaflweride is givem by the expresdm’d)
log p = B.560% - 1502.5/7 for the vemgs 210 to 273K, If we extemd
m.mump.n,mn,mag.—ii......zmuo-?.n.

ST
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ﬁormi:&sbomtmmiuwwm1,butmm
trmuuoewsumrmunmuuqmtymm

2)/33 )
o+ ln .
log

‘01.%.6‘:&‘8&.

We will tlus meed & minimm of 3igit iascreticsl plstes, (plus

agaation

gives

sne fer tae pot) belev the feed.

If we operete the <ondenser &t NPC,, to [revent freesing, w
camnet sendemse arything ricksr in IF, tham 0,21 molefiractiom,
Sinse the mele fraction of ledive (active plus imestive) is sbeut
3.5 3 3076 1n the feed, the Biuism mmber of plates sbove the

T )
ing 7.3

= 3.7
Vo will thms veed & mintmms of six theeretical plates shove the Tael,
b, Beuw: ends
The valatile fimorides bollisg shove Urg are Mwp. (B.7, agec.y Y,
Cvr, (3.2, 223C.), Yo, (D.F. 97T°C.) and Irx (B.P, 97°C.). Perhaps
v vill resswe sll the dellurium and {odine &s the hexs- smd hepta-
flwerides {n the light ends colam; {n thet oase omly s fov jlates

DECLASSIFEp—
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vould be aseded for the heavy ande o2 lLwn, If we mst design for
TeFy min and IF., we will heve enc valus arowd 4,00, and require
arood 20 plates for separstiom,
5¢ Over-all
The decontaminstion stsp should work very well with two big "igs".
The first “if" deals with the wvalence states of tedlurium and iodine,
utuymmmmummemumamnrm
dacontamination is not 4ifficult, If they pess Xirdw thrcugh the
firstoohmum‘orn,mmtbboihrdmwm
! underge the resstions

ToF, ¢ Wg —> TargTs Ur, L

Ty ¢ Wg sy T 4 Wy

ve Will gt peer deceutamination with resifet to thees predasts.

The other big "1f” 1s plate effisimmey. In & newrmal solwan the
M«srmhammnmmm«a

onll svajs of light eempemant Yoring the ligeid amd veper to
oguilitrium. In these colums VirRMgh < ‘s snd almest infinitésmsl
CInoentyetion grediemts in the liquid, 41ffu.lem in the liguid will
um,mwnunnmmmuwus. For design pxyposes
Iwm;mmumatmwmwhmm“t
e "armal sycien, This still lacves the eclums of rerscusile,
Thugn hirdly desirable, size.

Tl
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Ca Smationorw6fronw6
Rothing is dmown ebuut tiw realtive volatilities of WFg emd Pa¥,
axpept that they sre of the seme order of magnitude. Brawer ot ai'*) reviewss
mwmmamxmmmtmnormémtmmwmm
nm“numtthWMmsfwws. An experimsmt which
would dstermine the relative volatility of PuF, with respect to Wy would &o
more than sny other experimer: to evaluste this pradess, A.Flerin is said
to be warking on this at Tos Alamoz, Duv no reparts have been received here on
this.
Do Cmmsimdwsmdms 10 Uselfyl Form
1. w,
U, in highly purified form is & valusble form of wranium and
could ba fed irto the K~27 process with further treatmant,
2. P¥g
P, ir sspewrenle frem [Tg, should not be uareasondbly Aifficuli
to convert to PuF, and tien %0 the metel, by teshmigues now u..od
for wremlwm,

1. E-548 "Finertaation of Uramiws Pile Slugs with Hlemental Fluorine”,
L. A, Borry, G, X, Memtille  samd R, Van Winkle,

2. Emmford Vorks Teednisal Yamal Seetirn C, ». iU,

3. Chem, Abstracts 25:655 Iodims Meptaflnerilde, Otto Fuff and Rudolf Keim,
Se SREXR, Sllges, shem, 193, 176-36 (1307),

DECLASSIFY
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b, CH-3300 "The Nighexr Flworides of Flutoniun” Ieo Prewar, lercy A
Bromlay, Paul ¥, Gibbs amd Nermen L, Lofgren, Ostober 10, 1545,

5. E=208 “Ths Projara’ion of Euxtheniwm Pextafloorids and the Determimation
of Ite Melting Poimt and Vepor Presware., X, A. Beurnbart, R, L, Pmrer, o,
Re 8. Qustinn and 5, 8, Klreten,

6. This may have boem done alreedy in KID-Ch "Prelimimsey Swrvey of oy
Finoride Separsiien Precccess” R, P, lavey, Jr,, Jeae Ne 17, My 2, 1989,
vhish was ast om this site,
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TO: R. H, Reaton

YROM: C. Groot

March 12, 1951

The following problem came up on wy recent trip to Los Alamos a:ud

pecause it requires an immediate answer, is submittad separately from my trip report.

The extraction columns to be usel in their slag anl crucible recovery

rystem are 57 I, by 20 ft. lorg with 16 ft. packs! with half-inch Raschig rings.

They hove to zet four thecretice) stages fTam these columns ut & nominal flow rete

of 10 g.p.h. This stage height o b reet seemed to me impossible so I provosed

that our engineering group be requested to predlot the stage holght in these columne,

The problem may be formmlised as:

Given:

To finds

®
813 ineh 1B column with 16 feet packed with 1/2 inch Raschig
rings. Fifteen par cent 7.5.P. (Purex) system X3 about 13.
Conssntratioa 1 tc 0.0001 g/1.

(1) ¥hat will e the stage beight &t 10 g.p.h. (?) What rate
will give the ninimwm stage heights. (3) Wiat is this mintmum
stage height.

(imformel commumicaiion from R. Merrill)

(1) Ten to rifteen fest
(?) Btage height mo® a ?=32tiem of rate
(3) Tem to rifteen feet

The enswer %0 the provlw should dbe checked, that it may represent an

official opiniom of the Separstions Technelogy Nivision, and transmitted forthwith

to #r, Wayne Bazen, 0, P, Vert Los Alanmos.

cc: FRB-Ricbards - FW Woodfield
OF BiI3 - FJ Leite
VE Reas - C Oroet
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CHLORINE TRIFLUORIDE SEPARATION PROCESS CONFERENCE

September & and 9, 1952
Conierence Roomy, K=10N5, K-25 Area

Probable Attendarce

Division of Production

Ce He Fisher
Je Mo Wardrop

ivisicn of Research

Thomas He Johnson
S. G« Bnglish
Ge M. Ilunagh
Division of Reactor Development

D. Duffey

Amrican Cysnaxid Company

P. Allen Hall
He Ao ORlgren

.\_&oﬁm Nabllonnl uocutor?

Je Jo Kats
Ce Eo Stevenarn
Re Co ?owol

Brookhaven National Labu atory

0, E. Dvyer
Le G. Stang

Carbide and Carvon Chemicals Company

Ce 2e Ce~ r

We Po Huw

Yo a2 &S




K=25 Area

Ae Po :uker

F. Wo Furd

Ee Je Barber
He Ao Bermhardt
ite Ae LUSTI3ON
R. He lafferty

D. M.Lang
We Jo Wilcox

ORNL Area

Ce ¥o Larson
Fe Ro Bruce
F° Lv" Cull&r'
Js Re Flannary
De Lo Fustor
Re Be Levwr:

E« 0o Nurm

Fo Le Steully
W. E. Unger

Y~12 Ares
L. B. Bmlet

E. x'hmmm&Cm

Jo Bs Cile
L. Peery

Gemeral Llectric Comparcy

danford 31:,.'
Oe e Oraager

Ce Orvot
GCe Watt

KAPT, Site

L, shmann
J» Maradan
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Log Alamye Scientifis laboratory

Re Do Baker
Ae Eo Tlorin
Ee Ro Jette

-- ~es LSRRy

MPhicaen Armanadrdanae AFPPS ~a
S NICBRGY OF sL=2on2

Je Burelbach

Lianfora Operations Office

Ko F. Paulovich

New ¥ntk Operations Qffice

Arthur Beyer
Alfred Rogers

Savannah River OQperations Qffice
Joseph Finke

Schenectady Operaticns 0ffice
A. Re Matheuson

Oak P.iwrationa Office

Ss Re Sapirie

Ne He Woodruff

Re Co Arasirong

Ste Go T+ Arneld
A+ Js Vander Weyden
Ce Ae Xeller

Ee Bo Sinclair

Re Eo Lead
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10:00

10:10
10:20
11:30
12445

1:45
2:15

3:k5
L:15
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Agenda for
Chlorine Trifluoride Separation Process Conference
September 8 and 9, 1952
Conference Room, K-1005, K-25 Area
Monday, September 8

Morning Session, 10:00

Welcome of Visitors to K-25 and Introduccion of Dr. Geovge M. Kavanagh
as Program Chairman - Dr. Fo W. Hurd (K-25)

Introduction = Dr. George M. Kavenagh (AEC)

Background Discussiou cn Fluorination Work - Dre. E. J. Barber (K=25) %
a3

Lunch g

Chlorine Trifluoricde Process Developments at K-25 = Mr. Re A. Gustison (K

Afternoon Session

Visit to K-25 Batch Pilot Plant

Preliminary Design of Pilot Plants = Mr. R. A. Gustison (K=25)
A. Batch Pili.t Plant

B. Contimmous Pilot Plant
Ce. Seml Continuous Pilot Plant
Plutonium kecovery - Mr. Jo. R. Flannary (ORNL)

Comparison of Chlorine Trifluoride Process with Purex - Mr. R. E.
Leuze (ORNL)

DECLASSIFIER




9:0C
10:15
10:3¢
12+45

Developrant Program fZaquired on {he Chlorine Trifluoride Process -
Mr. Wo E. Unger {ORNL)

Conclusions - Mr. R. A, Custison (K-25)

Discussion of tne S:ope and Location of Future Develooment of the
Process (Rouid table discussion led by Di. Gecrge M. Kavanagh)

Lunch

LISSIFED




