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CILb 0TI 00N, R, RUHDFF, 1., REGUEST FOR MATERIAL FRON MNES M BRON TD KET LAB MES, BROMN INIVERSITY
T.1M5 01/14/46 KELLEY, ¥, 00 NICHLLS, K., SPECTAL SHIPMENTS OF Y-CONTAINING MATERTALS  RLTIPLE, ICH, HORSHY, LINDE,
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BROGN LNIVERSITY, 10HA STATE,
i CALEXICO ENGINEER HORKS
| RI.. 06/23/44 CHAPIAN, T.,0H0 /S KRALS, €., USE OF CODE SYMBOLS *T* AND *R" BY BRDM EROMN UNIVERSITY
| RL1 07/30/43 RUSSELL, C.,00E HINTER, 1., SHIPMENT 0F TEGRACHLORIDE TD KODAK FROM BROGN UNIVERSITY  ERONN UNIVERSITY, EASTRAN KODAK
ROCHESTER
RIL OR/0G/AS CHIPH, 1., CONPTON, A, METALLLRGICAL RESEARCH AT ERDAN UNIVERSITY BROKN UNIVERSITY
| RI.D10/53/83 CHIPNM, 3. v KRALS, C., PREPARATION OF A MMEER OF HALIDES BRDUN LNIVERSTTY
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| RLY 12/06/43 HUBHES, D.,M ¥ PETERSON, &, SAPLES FROM BRORN UNTVERSITY BROWN INIVERSITY
| RL01/12/4 CHIPKAY, L HILBERRY, H., . PROGRAN FOR EROSN UNIVERSITY LAB UNDER DIRECTION OF C. XRAUS BROMM UNIVERSITY
‘ - DEVELDPMENT F METHODS FOR PRUDUCTION OF PURE URBNIUR D
| PLUTONTLM METAL
‘ RLI 12/0142 KRAUS, C. BROMN INIV v/ PROGRESS REPORT, PROGRESS REPORT EOR DECEMBER 1, 1942 BROSH UNIVERSITY
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evidently due to the thermal shock:whenuthe
In other- respects the reeult withwUCl4 were‘
wlith ' UClgz. However, only«874 grams:of metalgwere obtained =
as pellets and sintered: material due ‘to. the breqking of the L
crucible. -

. kS =J<.

"heat evolved by ¢istilling to the cooler top portion'of they:!“
N e v"b "'d PR o
'.COClz {orded in. thoL

being rtudled, -

Larger ucale Preperetione of UClq froq UOq and CClg

i i
A lerger stainless sfeel’ uutooleve (2 5 liters capaclty)
having beenconstructed, reactione Were- carried out using
larger quantities of=reactants., The - autoclavevwae provided
with a thermocouple well for the- oetermlnation of the tem=- .- ¢
perature of the'r eacting nii: ture. SiWiEh larger charge::, B
once the reaction was 1n1t1uted there was ‘a- very rapid rise .
in the internal ‘tenperature,. above that: of:the surrounding

oil bath; if 'the .rate’of’ reaction wasinotfcontrolled the

oressure and temperature rose to. very nigh: values. However, D
if the rate of the initial’ reaction wa “controlled the ‘
conversion then proceeded smoothly £, completion.‘ Y hen the"
temperature was kept low, the aroduct wae.felrly.oure UClg

‘but when higher tenperetures were reached n;the initial

reaction, a mixture of UClg and. UCl4,wasfdbteined and -in’ some
: ceses, U0012 was present.: L L

A study of the varoue factor whlc;amight influence the S,

N I Proportion ofJExoese dbl4;~ Inuthe eerlier experiments .
prevlousiyareported in.which : arsmall steel autoclave was . . o
charged with 257to. 50 ‘£ranis’ of UOZ, "the ‘initlal - reaction. with
u014proceedod rapidly aiter 1t haa ‘once set ln| but 1t never:
becidme uncontrollable; no. matter what the ratio of - CC1 to uo.
happened to be. . 'No orovislon Was:; made for the determ nation
of 'the ‘Internal temperature -850 1t 1s not known to- what levele
1t rose; the course of the: reection was. followed by the preseure
Increase only, and this wee never .excessive.. .- ﬂlth larger.: '
amounts of .00z (200 grams and up)“=charved into thé new
autoclave, it has been found: thatfefter the. 1nitial reaction.
has set in, the rate of corversion is extremely rapild ana-
very difficult to control unless the‘amount of | CClg is -
considerably ‘greuter than the. tneoreticel quantity. ‘The -
greater the amount of U0z, the greeter is.the’¢xcess of CCly .
required. With 200 grams of U0z, the; reactionlie réadlily T
controlled when 75/ excess CClg is 1ntroduced With the churge; .
the r eaction usually starts when the” interdal: temperature - "\

* reaches about  100°C. ‘and 1s marked by. *a;, rapid memperature rlse"

of 3Q .to.40 degrees. The excees CClyg: servee to remove-the . .

autoclave. Itialso reduces the

euctlonog

1The effect of.edclng tho PCl4




was 3.920. The matsrial in the prodult. wbirh‘fa[ljsted as..
~ynaccounted for" wad provably suifur, as tnere was some

. 2. Effect of ilolsture. Uuinﬂ 759 excess of 0014 i r*"t s
was carrled out with 200 grams of’ UO which ‘had been allcwec: T
to absorb molsture (5.2 grans) by standlng in moist &ir. The Lo
only effeét of ‘the water was to defer. the initlal reacticn
but, once reaction had’ sbarted it.was just as rapid as : R
'thouqh dry material had been : used.‘“. o : R
5. Lffect of Longer Heating st Lower  Temperatures. A , LA
reaction mixture contalnIng 200 grams, of U0z, .40 grams of . . &
UCls (catalyst) and CCla in 755 excess, was heated at.809-900 '
for 5-hours. ‘lhere was evidently 8 very" 8low reactiop as a _
emell temperature increase.and rise . in. pressure wars- noted. .. -
When the temperaturé was palsed to+1049, at’ ths ‘end of the
5-hour period the rate of reaction, increased Ibut not e S
rapldly as usuals The effect of a. 1onr pre)iminary hbst Rt _ A
s being btudied further.. : ' s

4. uubstltution of 0o for UOg.,_hith 200 icrams of UD*'G ; -l
in place of ‘U0z, only: about 22% ‘conversion.was. lobtained : S
3 hours, with the internul . te iperatire/ reaching a final. v:Lvo
of 16406. No rapi¢ phase of the:eaction -was depected. . In
addition to- UClyg, the. proauct conta;ned an oxycalorlde, b o= -
bably 00012.,- . | .,.; R _ o

‘ ‘1"” , ', " .'-'“‘. :1'. ) . . N ‘..‘ DA

Thermal Decomposition of UClq to UCLA_

The preparation of - UCl4 from UCl5 wes iscussed in the = . - ...
progress report of November l?th.(page 4, OhjsrTago and 6&8)
As a result of further work, it may'be- stated thai  the
conversion is substantially complcte when UC1 1s Leated to
4500, and held theére for one-half hour;- in-&. stream of &
inert gas at’ atmospheric pressure. e .

. -
Conversion of UCls to UClg by Refluxinn with S;Cl;. ‘ &ﬂ
;11.|

Samples of UCls, weighing about 50 grams, #GPu *9I1u21a

with 500 grams of purified S for- two hours: | UClg wua

formed as a pale green, ¢nso§ %e powder. ‘Thea greenlsh-gaces Co
evolved (perhaps contain¢nh freeichlorlne) -were: |condensed SR
in & trap cooled in."dry<ice"; about:5cc..of a pale yellow R
sollid were obtalined. The solid was ‘probably : SCl4, since it - S
decomposed into Clg and 2012 on being warmed up| to room ol
temperature. , : ) e o S

In one exwerlment the amoﬁnt of " U0141recovered was
45.46 grams, or . 95p of’ the predfcted. amount; the| product
,ontalned 62.50% U 36.49% Cl1, 0.56%. resiaue {after ignition
to Ux0g) and O. a5y’ unaccounted for. The atom-ratio of Cl to U :

evidence of sulfur when a sample of the material
in water. . '

g



Distillation o]
e of oxygen- ‘and molsture-free nltrog“ﬁ“ atrS'f
' showed the presence of some sulfur dnd;left ‘g

the boat -emounting to 1:20% of" the.weight ‘of';
This anpeared to be U02°

.

f ‘the U‘Cl4 'fro"'rh the! 'pr‘oductwin a strp‘amf....




P A e

— PROVIDENCE

syl T g o i
n;-;u-;-gi-;;---';-;--u-i-:-‘-::v-:-p—‘a-ﬂ-———-‘d- ————— e P B o e Ul T 510t il e i . : o 1 ‘_"*_‘.‘.‘;:_:;_to;
| NAME AMD ADDRESS ' DOCKET NUMBER . PROGRAM CODE '* "EXPIRATION DATE ~ STATUS
BRISTOL METAL CO. 030-17102 38-19186-01 03120 12/31/84 4
58 BROAD COMMON RD.
BRISTOL RI 02809
BROKN UNIVERSITY 030-01016 38-00169-08 01200 02/28/79 4
PROVIDENCE RI 02912
BROWN UNIVERSITY 630-01017 38-00169=09___. 04200 11730778 4
RI 02912
* BROWN UNIVERSITY 030-01018 38-00169-14 01200 "04/30/74 4
PROVIDENCE RI 02912
BROMH UNIVERSITY 0350-01019 38-00169-15 01200 06730/77 4
PROVIDENCE RI 02912
BROMN UNIVERSITY 030-01020 38-00169-16 01200 01/31/74 4
PROVIDENCE RI 02912
BROMH UNIVERSITY 030-01021 38-00169-17 01200 04/31/75 4
PROVIDENCE RI 02912 '
BROHN UNIVERSITY 030-01022 38-00169-18 81200 11/30/73 4
PROVIDENCE RI 02912
BROMN UNIVERSITY 030-01023 38-00169-19 01200 01731775 4
PROVIDENCE RI 02912
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18, 1985 LIST OF ALL PART 30 LICENSES PAGE 1599
‘ .
' NAME AND ADDRESS DOCKET NUMBER LICENSE NUMBER PROGRAM CODE EXPIRATION DATE STATUS
JWH UHIVERSITY 030-01026 38-00169-20 61200 06730781 4
SCIENCER : -
'PROVIDENCE RI 02912
JWH UNIVERSITY 030=01025 38-00169-21 01200 11730775 4
'PROVIDENCE RI 02912
|
DN UNIVERSITY 030-01026 38-00169-22 01200 06/30/76 4
|
'PROVIDENCE RI 02916
ﬁwn UNIVERSITY 030-08201 38~00169-24 01200 11730776 4
'PROVIDENCE , RI 02912
1
|
JMN UNIVERSITY 030-08428 38-00169-25 01200 ° 02/28/77 4
PROVIDENCE RI 02912
JIWN UNIVERSITY 030-086436 38-00169-26 01200 02/28/77 4
PROVIDENCE RI 02912
MN UNIVERSITY 030-08780 38-00169-27 01200 07/31/77 4
PROVIDENCE RI 02912

\
WN UNIVERSITY 030-09093 38-00169-28 01200 : 12/31/77 4
PROVIDENCE RI 02912
WH UNIVERSITY 030-09163 38-00169-29 01200 06/30/78 4

PROMIDENCE RI 02912
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2 BROWN UNIVERSITY 030-09210 38-00169-30 01200 07/31/78 4
PROVIDENCE RI 02912
»
BROMI UNIVERSETY 030-09878 38-00169-31 012060 11,3078 4
PROVIDENCE RI 02912 )
-
I
BROMIt UNIVERSITY 030-11776 "38-00169~-32_ —— ————01100 05/31/81 . 5
‘——‘—_—__‘—#-_‘______’__,._—‘——————
w  PROVIDENGE——RI 02912
BROWMN UHIVERSITY DIVISION OF BIQLOG 030-00835 38-00169-23 01260 05731776 4
PROVIDENCE RI 02912
’ CABLE ELECTRIC PRODUCTS INC. 030-19542 09786 03120 ;s 7 G
P.0. BOX 6767
. PROVIDENCE RI 02940
r
CABLE ELFECTRIC PRODUCTS, INC. 030-21054 17486 03255 s 7 3
234 DABOLL ST.
PROVIDENCE RI 02940
CIBA-GELIGY CORPORATION 030¥u9345 38-15559-01 - 03120 05/31/83 4
180 MILL STREET
CRANSTON RI 02905
COLEMAN MD., LED 030-10846 38-163640-01 02200 1231779 G
126 PROSPECT STREET _
PAHTUCKET RI 02860
COHKLIMN MD., FRANCES P. 030-08402 38-15008-01 02300 05/31/83 [
- 54 HYBRID DRIVE
CRANSTON RI 02920
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