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The folloging info tdon is being fu®ighed to supplemept Inventior Report
HWIR-5€0, Boc umerfty Hy - 385 &AEX‘: Case S-§2,485)q .

° ° .

L. ®ALL alulingy ni%egte {ol ions used %z the flabosatory experiflental
® o vOTk gewe ‘.5 &t 1600%111111targ Ole s0dution usedio Qisscive
o ® e % -2 Mor 'R Jacket Materjale gOther concentrations 31 volumes

yere not consi@eyeq, que to Tinal solution volume ln? freez it
. limiutgons o She facidities for @®hich Qhig Process vag dev d;
othe‘ concentrgtiong &9 voluqa'have been ghown by other wvorkers to

o Yuive satisfgc reaction rates.

deve ot vork gith L4
profedures @resented in%this gork @35 gone ot the samg cately#t®8n.
) centratioy; thig §ogcentAtion ig efrressed as 5
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o, A0IIonar frcraerly® BIR-560, pac CASE 5-12,b5 o
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per cent))y piz:t
f me vith thes itiof calcu ted as RO C &for
589;12323‘.‘“;? atm;t“.inun 3acket,ag?9 gm‘og %:(]!0 )s guiin%e

v used) .

In"the gan. tory eng on o ~§Orkp scaje sililu media R0 thig o

O:@ e¥cg) have Ow¥n that Cate}yst concent rations v b 4

3%.3:9 &]i expre?seé on thegabove basys. ‘i Catdii ~# had
®

The urgnitt getal vas best diuol.vg.q in th-‘\;‘uomtofy e@immet useg
by starting gifh L5% nitric acide an® 60% nitric ®i@ as the
reaction prog sed, thus Wpintaining a b5¢ nitpg

e Qiﬁgomettmtim
Overs thé® ing® ss0lvingg "The stoichiometrica) requidmnts ror

the nitric ac r nitrate iog) reaction :ih Retals varies acco
to condi@ions; glth aiy sparge rate, céhdenddr srrangeRer®, e®c., ing
fluencing Qhe.‘oich;o.etry‘ refgux congitions gere use@ in %his york.

A range of coxcentrgtions hyve been y d;

 @tnitial acig concentratidie
® of 50% or 6% mitry acid, @ith no syy

o0
3.

@ o 2d4di%on of 208 nitric moia

L

nt hgdditiom, have been
used for waey rapid °Qissol.v:n¢, a8 have Ilogsh¥ets ueing froft to
nitri®Qcig @ith sub nt

i satalyst concer¥rgtions from o
to o.1.§ f3uoride ion WY be used, but 0,03 | 4 1s\;ui‘,.ble to give a
mmtig for Quorium similar to that .®

[
V&s convertad t% aimimm ni%m%e
i

;eln practice this usually Sccoplished
and th:n Qiluting witp Pter. °
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All gbe reactdons @ere conducted st the bofline.th.aengure.. The

boiling tefgerghu g 4 functeon cﬁ".fgxe
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The dibvic alWineg nitrate

obY adding 608 n.i‘!ric ac.id,

t'?e nitric acut@® present,
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® and may vary over the duration of the run. .Dissolving aluminum in
aluminum pitrateé® or in water with s1% nitric acid addition, gave
temperatures from 100° to 1e4°C, Dissolving uranium or thorium in

* 45% acid ggave initia temperatures of ebout 110°C and these decreased
® " ¢ to about 109°C

asPtheé reactidh progressdli, Dissolving uranium or °
®  thomium ing nitric acid would increase the starting tgmperature to
®  about 115°C at the start of the

reaction, but the tenper‘tum gould
drop t¢ near 19 C when .all acid had bee% con ¥

suped. @
L )
5.. Detailed flowhvts are ltt%chedﬁnoving i Preferreq conditicnsey ¢

gan.ges are g8 isgicated in the foregoing discussion., ™
0 ®

®e ®
6@ The attached flowsheets give details of the esseatia.l slug ﬁn@aions,

as ®ell as furner detaids on the cofMitious usep and rssult' obtained e

®
T+ The follaging vepo’bs Bay be censidered to give
. relative to&he invent ion: °
o ®

[ e

a. Mtails of the deve!?ent work deading to and demonstgting ®

® g the Mvention are gi¥ 20&?’ "Progress Report - Chemical Develop§

meat Unite by F@Wg Woolfield. mW-32339 for WBle, 1954; o

. HW-32663 gor July, Sle; and HW-32964 roe Augu.st, &5k .

* 4, A report sui‘-'n.zina the material in the above Progress reports,

e e Phus giving the detaigs & uranium dissojyring flogsheets foung °
in the previous® Mentioned Bi-32823ghas Been pxipared but®oe ©
publishe It @lll probeblysbe g secret HW document ent led,

®  “Apppicat Bn of the Mc@cury-Catalyzed® Alumi

num Ja.cke:. Dissolving ¢
Techni.qugtou.ne Redox Process -@I1" by®M ®Hgcurticsy, Is. Bradford,
A )

L ]
- The Rijizgfion of solutions obtained by this procez-~ is 11-
° lustrated® in flogeheets presented in EW-30838, “Application of
the Hegury-Catah'&d Aluminum Jtcket.mssolvig Tecthique to ®
the Rellox grocess”, M. Hg Curtis'et al. o L4

[

©+ The uraniu® {isolving techuiques were especially Qvelgped for the ®

Redox Processg iy is also aﬁplicable to-anwuranium separation Processes

which may toleragse or d aluminum nitrate in the feed soluPions.

thorium sol®tiols obte®nfd by this process (Flowsheet D) 2150 be

used with@any thorium separation process which maygtolerat® or nddq

aluminua nitrate {/® the feed solutions, yith Thorex and Thorox processges
being specific exanples.; the basic sduminum nitrate produce® ag a se
tions process cnBmical is uged in

®
Winent 1nfom1;30n ..
®

[k}

$o= Thorex sepnrq.ions proceases,
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. URANTUM DISSoLvInG FfwsiEry vy )
® ° hd
.. o« @ ® y . &i ¢ ¢ 3
®Ragig; Diaaglving alifingm meta® jacket (59 grams) and the umi& equi-
® valent to that of ope slug (1776 grams) from a dissolver charge
® of one jacketea slug ang oq unjacketed slug. Uranium &®re of
L4 slugsels 4 incheg long and +385_inches in diameter, oThe Jickets

8. Coating Removal - T alumimm jackets are dissolved Oy the cataly®ic
® action of 5§ mercury in alullinue nitrate solution at boiling tefipdature

are 29 mils thick und the s 8, and have end caps 0.185
inches thick, @ " B L e

[ ]
® o WM ®lumgs are i, Pitiiters, ang éregeuclosed in parentheses,
® 0

® o b
Catalyst: Hg(N03)2. ' % :

8o
® POP., 37.::. .
2 8

)
°
klcrin ive Plowah®et: °® - ° °

for three hcurs Q®esuhting in a so yoion of basic elumimm nitrate Thig @
coating removal solution is then d to 1) peut ! 4

ral®® anq $ilute the spb-
sequent uranium uts, ang 2)::1'"«1@ alubinm nitrate solution for éhe 0
next qiacket al. '

b.. Dissolving Cuts - Braniun dissolving i.a begun b.y govrixx the bare slugs
with 45€ nitrie acid, heating to boiling, and Daking® incremsntal addition
of 0% nitric acig to mpintain g constant reaction Pate., The reacion i~

. terminated at a higher free-acid concentration (ca. 1.5 g}C:esulting ina
shorter dissolvi§g time than Previoug flowsheets, Two *mim cuts are

required, six ard one-half hours per cut, ®
®
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o




_ [ ] ®
: ® - 5.
b @( ® ® ® ® 8 .. ® ..
' g ® ¢ o . o® . L J
* . . RY o @ .
* ° g * o o FIGWRE 2 ® o ° ®
® o ®e o ° ® ° Yy o®
URANTIUM DISSOLVING FLOWSHEET "B' °
® L ] ‘e %
: ® Basis: Dissolving aluminum metal glacket ("ﬁ grams) and the uranium equi-
° valent to that of one slug {178 grams) from a dissolver charge of
. Q. o 0 one Jac!eted slug andgone unjacketed siug. U ium core of slugag
® is 4 inches long and 8385ginches in digmeter ® The jackets are 25
s® o %9 mils thick aro‘;nd the glug'axis, and he..ve end caps of 0.19‘5 inghes
® thick.
L ] ® [ ]
o .. All ®olumes are in milliliters® and are enclosp.d in parenthdbes,
L ] .
G Ce_talyﬁ. Hg(N03)2.HQ(’ % by.weight of 1n1tﬁf;,’.alum,num mta’. preao‘)ta
.9 T oS o® ° ®
chend® ic Flowshee® ® 9 PY °
» ® ® ° ¢ ° ° LY L L .’
LAY . Beket Removel 1200 ;1 Solution 9_.200 x.az
. NI N U °
0.5 M AL
° o LML H HNOg:
% SP.Gg® L.845 o
% s _F.P., 30°C. @P1lutiqg(388 x 2
° ¢ o o
° ® ¢
. ) ° ®
L J P Jacket Smut ion &200[
) > B ® o LS53MA
® Jackets (212 x‘zHQI’a X 2 ~l.20 M lm03
a® a 60% HNO,(588 x 2) L ® 0470 °.
N gog txo® (700 xg) @ ) Sp.Gge, l.212 &
° ° F.Ry, 0O°C. ®
o» . o0 . °
b Bscriptive Flowsheet: ° ® °
o ¢ #® Coating Removal - Alumigum jackets are removed by slowly a&ging 5 A )
3 ® mo %o the bolleng yate (contain®ng 5% mercury Mtalyst) en vn b
3 $
® the'slugs are immersed ® Thne reaction takespthre§hours. The coat-
a ® ® ing removal solution is $sed B dilution of the diss®lving cuts, and
for dilution of ‘issolv.\v% acid, .. ° PY
»
& b.e Dissolving Tuts @ Uranium digsﬁlv ing is begun by covering.the bare slugs
witn Es'%, nitric acid. neating to boghing, and making $hcremental addition
b of £0% nitric acid to meintain a constant reaction rate ® Dilute nitric
ac®d s made up by using the coating removal solution. Pigsolving time im
° *e eight nours per cut {2 cuts). ° ° ) :
L L ®
hd . ® ; ® L e
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g ° ,® FIGURE g.. ., .
e ® i p1ssoLy g YrowsBes® ron . d
® ® ® ® @
® ° &sis: g Dissolving aluminum mgzﬂ. Jacket (w) fna tge‘;boriun equie
Y velent to tMgof one s (75 & ) from a dissolver cherge of
® ®ne Jacketed slug and o unjacketed slug. oriug core & slugs
® 18 % inches ong an}l.?,es inches in diameter, The Jacket ie about
® 25 mils thick aromd the®slug axis andghas end caps abouf® 0,185
PY ® ® inches thicl®
® 9 ®

i ® ®
All volumes are 3: 115111!tqs,.%nd :ﬁ»nclosed in

parenthuea..
® o % o ° o ©
Catalyst:qg Hg(NO ’ .HEO’ 5% vy weight of ipitial eluminum guflal Preggnt
® # (for Jafkef removal, ongy)e
e © o Naf, OgP3 M in acid used for dissolving. ® ® b
® ® ® L ]
Schemat 1® Flovsheet : * ... ° L
- L ]
& go) ®
) "#"gah ‘1"“"""""% o o
L °

diake-lg o

. %
. *® o o
® o°® Descrigtive Plowsheet: @ 3 ®e

® * 9

s Cmtg. Removal - The aluminum®Bcxet®as @ dissogved by tif catalyPie
action of 5% mercurv in@luminum nitrate solution at boiling temper-
ature for three hours

» resulting in a solution of badic aluminum
nitrate, whichgs usedifls & procese chemicag .

[ P ® ®
b.® Dissolving Cuts®- Two dissolving cu&s
%9 a catalyst. Thorium dissolving is
g with L5% nitric acid, hea.éi
g tion of &0% nitric acid ¢

o
2 made, using fluoride ion as
egun by covering the bare sluh 3
g to boiling, and making Shcremental addi-
maintain a cons@nt reactiomprate .® pig.

50lving is eight hours per cut (2 cuts). ®
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° Basis. Diuolvin@allmimm -3&1

Jackat?59 grams) and the
o o Rient to that T one slug (1075
of oue Jjacketed slug and ope un.jn.cbt 8lug. ®horium core of
9 sluge @ 4 ?net@. lofgeand 1.385 inchd in diameter. Thes jacket
e 1s Sboute2: mils tMick arognd the o156 axie andtm &u s about
0.185 1inches thick,

All. volunes are in ﬂnumu, and are englosed m sureuthun.
hd )
Catalyst: Bg(l! 3 £,9, % by Wt of initia?a.l’minm ‘-tal Presefk

i Iia.? 0.03 B in acid md or“iasolvi@ .
o Sc?ge.?*c Flowahle. & L]

CE

tal SOJ.uuion 122
2.2

lh.criﬁivo Plownient: o o d

®
a. Coat vel - Alusdimm Jackats are removed by a) addlao
. %o E;h giﬁu water (c&'ntnnn‘ ¢ 4

are immergeqd. ?nis sobntion 13 used to dnut.e

®. m“olv Cuts -o'.l.'ﬂ’orim t.uol.v

ing is aided by the usq of n&m
o orium uo&rin. 10 by covering the bare &1
ks’ nitric actd, %&n‘ o bouing, and mpking remental add tl
oitric actd to mintain a constant reaction

N muolviw‘m
is six ana Ope-half hounoper cut (2 cutd)).
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