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grads {(FP-125) Thy

‘tha hoppar wWas Aealed th 77 1b, of NLO prot
ia was reachned, h..-pgula”

containing 320 ppm carbon, Before equilib

*5

feedlnp was observed and corrected by dinstal ;ri‘;j on of a Synhron v o¥a
./

on the honper, At equilibrium the discharga rate was 0,25 1b/min, and a

total of 40 1b, was 0071'»’ cted under equilibriun conditions.. Thiz ealaoins

owu 7ma disgharzed inho a polyethriene bay held in a 5 gal. drun, Tha
“md of passags u‘“"""f’*’ hs hot wone was caleulabed o ba 20 mine Tha
wisight of oxide in the ho% zons ws 5 1b, 7Thg carbop convent of The :
t"*ucm» ealcinsd oxide .m:; 120 ppa which iz about the sans cotalned vnen
the maw

in0o i3 fived batclnrige in boats for LO hr3, o mors.
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RIUUCTION

wore mads on tha 11 ib, scals in Tros H”’ atadnless shosl
ion and leoaching cordisicons as well as aliyhical reonls
L 1 Table L, The rabarials nwsed wers NLO orou. chion proals
Th, 3 Bakor AUS gpRe, Call, and Nelco redistilled caloi Tn each run
tha theria was caloined b~/ onz of the Tollowing three wmibhois:

(containing xraw Th0,) in situ

= 3 L. 1 -

2o atine of thz chargs (T 1 ~
Y :, ; i eaAnGn £ oy e U S- f;w b apn -
under vacwer ah 700YC for 5 hours hafore redn Ao

3, OConbtimcus caleining in Daritlett-Snow unit,

Txceps for Run #79 the reductlon product was crughed furthse in a j~w
erushae altor priraxy tjize reduction wias tarzied out Iun tns usuil mang
yEEh a Fydraniic press, dn Runs #80-83 the Jawe wore adsbsd Lo com
wimishe the caks to a mmd ral hwe,u,, in Runs #8L-85 tua Jaws were opensd
S0 produne avarage part‘:tules of abeub /4%,

5

T.-?ac‘nin, mas carried out in the tumbling barrel in Pupg #79~-02, Tor sub=-

sers Tuns the impeller agitabed leaching apoaratua was placed back in
aticn, The accormanying improvemend in metal quality as demonstrated

hen Tardnass mIgesIts that tha tnnbiing barrel waa contrivuting
5oma irpuriiy when 1t wWas uged, The Lipur i';r which hag ysob bo be idanti-
2ica 1s proocadbly the causs of the wnusual phasea 'Jpplzw:mf* on tins uri‘ar.:»:e
.
Bk

of arce-n2ltzt bubbond, orsover, s pf‘,.da nasg navae patn obgerved o
ittons rads from powder presssasd by impeller agitatlion. It is D{:‘Bsi,";')leg

therefore, that ths tuvmbling barrel methot of agitation is satisfactory,
i princi ole despits the dh_uu,lcy with this m*;.~c14],1 anparatus,

+hat tha poor yield in Hun #83 wes caussd, at least pardiy,
particle giza of tha criahed cnca Throvn in ._o Tha Jeaeriag

wankdo Txcessi—a commirmbica of the powder with Impeller agitation had
heen encountared in earl.,- investigations,

RECYCLIINY OF THORTUM ¥4

~.

r deseribad in laud montn’a statemsnt of vrogress, the [ines frox Muns
146713 wers collasted by a procsdurs which incorporated the dissolvad
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Tn Fun #2119 the chargs was go fluild thabt part of 1% ran throngh
olnt in tha crucible liner, The eavlre blacuit was well
yizlding a dendrii“,i.c patiorn in cress-sectiecn.

1 the last reductien 7220 usinrz a low excess of carben, thz
bigeulh was collected in a heaw, cyrucidle linev with a .um,.n.xi nle
pipz inzert, This vielded 2 well Tuszd blsculs thet Zzil
the crucible easily, Erosion again appsared at tha Lavil

LA
L

.e top of the blsculd reguiving dispesal of the graphise nips

ain a biscnit in high yield and ,auh lzrge dendritas
it agpears to Do necessary Lo make tne ¥ aola mals 2nid,
weotuT e hreuzhont the neld ~.1cmld be vniforn, As 2 resulh,
ible erosizn sall havs Lo be accepbed,

sount of eruce

by Lox SN e T A o 8 oy ey
B, Thres--Liter Murnaoz

- o . e L - e B4 . - v oy Y 2 S Vg -

fnvesbiration of condiminu 1tion hos contipuet in the (hras-
. - - o . )
t ats, the innegr 59 graph

g
ensiy tuow and a gight hola,

S
T - TR AR S NI
tube sarries o SAEAT VILDGOY TR
+uha it windew. and
Lulda WLin a }I._-L_\-%kc1f(‘ Gl a
] be inserted dnto the sight
is Do sitlon of g

the adjoining ad

Ag a veault of each of the thray aiperimants oo
moanh in the apparatus, & samifnaad crush oﬁ‘ YL ’1

seicing the nal,w-, additic

) ;
“on of the szuoibl
', o)

A ohange in the poaltion of tha poke rod is expecved To improva
] iditicn of pellets, On a2 largsr s2ole many of these dilfi-

s

venld be expected te disappaar,
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m Hdeducihfon of Thorlun Crlde

{
corvary 1 to iaveh 1, 1950

The study of procsgs variables is conbinuing. Thorlun powder of
catisfacoory quallty can be prepared by relueing charszs with a

- o T RS \ 5 ‘ S

CaCl,, content of 20 “/o of the ThO, and a 25% excess ¢ Cn netal,

1ing of thoriun

b ]

Stall-seale runs wvere made bo Investisate the recyce

Heduction

Five reduction runs were rmade in the eolsven pound~scale ¥ yre L45S
gtainless sveeal reactor, The composition of the charge, soaldng tinme
ena yield for thess runs are pressnted in Table L. The chargas coasisied
of Thl0,, HLD producticn grade {(fired at 8007C for at least 48 ncwrzy
excepl for Bun 71}, redizbtilled caleium metal {Domag or Helco) and

1
rengeat grade €all,, (Baker).

and 68 the CaCl, corntont of the charges was 20 /o of tha
caleciva excess wag 25%. The s ozking times vere 5 and &-1/2 hx

The crusbed reduciion cake wag leached 1n the inpeliler~
zollon leaching tank. After leaching, the resuliine ypovwier
Ped and dried in the usval manner, Chemleal analy

n :
cuters, hardness and density of arc-melted butions are given

The yield and porticle size of the thorium piudar in these runs
satisfactory and alwost idendierl, ¥iis faeh togather with the

T

1 ‘

hrenium content of The powler r@qulbin from Run 68 1n&; ate
n

g peried should nobt be greatar thar

0 e
jon}

¢
e,
s, .
b

o]

X

In Pums 69, 70 and 71 the charges were blended in the doubla-cone steinless
=, The'wsual reduction and leaching procsdures wers employed.
lrzes of the reculiing powders, nardness and density of arc-
a3 are given in Table I. The pocr yields ard the nen-unifom
kes indicate that blending is not as efficient as tunbling th

Tha nknrgo for Run 71 vas prepered with unfired ThO,. The charge was

heated vnder vacuum for 2 hrs. a2t 700°C in en ntte”E to remcve carbton

bv C‘lclﬂ*nv the oxlde in the reactor before reduction. The carbon contend

ool 1 LJETOh dn thae Thiv, ho 0 :

c*mynnd w“~u101 cak? wag leached in the newly acquix °d Suaajﬂﬁﬁd gteal
12

,l
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uwmoiing barrelg The barreil iz Jded with a baze of 35 in. across
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dantl One cooE O A, norans,
- Foit g 4 v A e AYCLT 'wn‘l(*[‘l "i [,»
Lr robating at v o dbs oaxis whic 5 L5

horizonital,

Sirce the poor blending may roesult Drom ov repowding in the biendzr, a
un is cu:repuTj heing made in wnich the coarge was blended in wwo porilons

.. ot >y a3 e e

ataly 100 gma, of
ﬂmwofﬁu to oxide brc"W
was cramid 2aoa ozh

-

wnlch coﬂﬂd nct b= pvxve

75’30 L0 B O for =R ST QOB R

The chzrge for Run 50 One“oting of 22.32 g. Ca matal
16,6 . Call ( aker) and A9 3

o
AL5 otad u]e;; SR

caks was procesond
o1 Ve FXrA LT
thoriwm povdor was G4%. Che

inzas of o bubton ave

s

L.

o La sonverasion of thoriun
weduetion iz nob considered o satisiactory :
1 ; :

el o) ~ .

iI’i u()“"‘"" ozide wnlen
goinbles contant of

-
[
&}

S

un fines Yas is" in the reduction chargs was

”bad ag an elternati ', 1o vl

Lo thorium fines added to the reduciion chargs w
Lo* Run & contalined i

3-+
r?
0
¥
3
&
&3]
s
&
[y
5
jo N

e
QAgb gng., and 50% ThO, sdded os thoriuw
e ) S| 3L n et )‘q‘q(‘*h(‘w) PR ) o
gan.  In addition each charge contained

- 5 - z EP A - . .
iied) and 15.6 . Call, (Raker), The
» - [ .
2.6 stainless steel beft and zcaked fov
iz uo.:.:-:u were vroczsesd in uhy usual wannesr. -

ra8 thorlun ﬁnnde was

a
es of the roguitant th
ted from these nowders

2% Tor Run &C drd 25% {or BRun T
un powder and - hardness of

O
are peaesanted in Tab]e ir,

The wiezld of co
Ct 11 analys
buttons arc mel
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Supgary

During this periecd, a

measurements.  The this
of a high~speed booster pumn into the vae
continucus addlition of eharge

s [T ey b - )
Leaching ¢f the biseuilt cruzhed by

t—t
(e

e rin was completad in

biscult vield was 85,64 and the neial content 45%5

rty-liter furnace has bheen wnodirfle
e

SYsLen .

i
]
:‘\
=
b4
s
Q
3

to the redonstion crueible
A e

2 vressing has been
peen investigatod as a methed of crushing the bifou
uction

Fuenace

installation of the booster pum-, a raductlon run was

the 30-1iter furnsce, In Duwa 210 a charge corvospsnding

U3 was beatad to a firel temperature of 2225%0, at wnick
)

. . et o
m nod consistg of

220
boogter pump dnto the wacuuwnm gystem. 1he vumping syste
a 1200 cfn Kinney mechanical booster pump backed bv a 220 efm

i t 2 FWJ be tiad

£

2 pimpimr ST “d Dj a factor L $

: lize this added pumplng sveed pr iz!ri towar

o reduction. By removing the evolved €O more rapidly, and thus reducing
T ) or

h )

should be poayL le to det

J. a
m tamaeraiufu, poWer consumniion
d

~ied To z end, & serles of runs will e conda on
the one mndred-pound scale, using a charge eguiwvaleni to a 607 mshal
Piacuit., This will afford a dirsct comparison with simller runs reporic
iost morth, The first of this series of redectlon rims is now in progrs
i o3,

.

1n on® run in a 3.diter Mrmacs, raw chavze wan added te the cruelble
during raduction. The crucibie origirally contained 3760 gma. of U02
and carbon, in a ratio to glve =2 605 metal product. The charge was
heated to about 180C90, and raw charge was added. 4 total of 3000 gms
of raw charge was added in two portions. Cloudiong o‘ the sight window

pirfior 1o Tusion proventzd cbservalilon of the Tiral Temperabure, and a

>

NS

arbidaed biscult ves obtained.  Tho run will be ABFCQTPd nulng & haaq

the siunt glass,

Nluh a means Tor cleaning -

e e ga i my b e A A hrtn, St SRS e g 0
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. Iemrhing ol three = 0iiden 205 biscnli winich were subjzcted o
warious presaing procedures has been compleled., The bilszcult density wes
15u8h u/}:c9 o 3 a matal contoﬂ% of £9.5%, ‘The szgmenta were

Al
- N N N U.
fteacned in 20°C

The first biscuit quarter, I-1, (8163 gms.} was pressed with a pointed
Tan Yh‘tn resulied i a nu mo~r of small pieces. Fost of the b "

to  sponge after 28 hours in the leac

ching medium, The heel was leached To
an zdditlonal 65 hours in room hLemperat o e
e

- -y T,

ture water, The y
/
8]

al wal

plus heel was 28,87 based ca the ini
sponge irom the first two taps annly
subsequent taps 70 to 200 upa ecarbon.

The wecond bisecult quarter, L-2, (9100 gma.) pressed with a roundad ran
wWas vater--leached fb a R& hour pericd - the hesl for an Jdd‘* onal 24
hours, Tuﬁ total v1e?€ of wponga viua heel was 306.9%, Ssons I
first o tars contained 370 to &80 pem carben and from subsecuznt LaAps
S0 to 550 ppen drbonu
» third quarksr of the bi 3, (9850 grs.) pressed wii
carrled oot over 2 29 hour paricd; the hzel was leached
Al 70 hours ot room tenmpevrature, The total yield of sponge
First two taps analysod 220 to €00 ppm and 1200 prn carbon,
’

The carbon contentes of tans 3 and 4, which congeised the ol

o the wroduet, vere satisfacto i.e., 70 te 470 pra but t

content of tne last uap was sleo high; 2200 ppm. Thus, the a
- I" d

g tral wield
J‘.Ou'l c'J s nich

3 s n
] . possibly @ Sl o seuit ;
rveduetion wnich results in finely-divided ur*ﬁinm netal wrick dissclyes
curing leaching.,  Another possibility is thet the density is not giving 2
Teue value of matal content {see belcw)o

. - )

> difficult to subject all parits of a U-UC biscuit to uniform
old work by vressing in a 300 ton press, the biscults frc
7,

07, and 210 were forgeﬁ in a 30C0 pound forge (total weight of

. QﬁWL1 was 3C00 pounds), Each biscuit was pre~19ached for

Core canning in & steel fo-71nv case, The biscult segmends will
n 4GPC water containing detergent and the yislids of pickled

blscult, an
d, A VEJghed sample
zn evolved 1a sagured

To L*terﬂin> more cxachly e per o %
analytical method based on nydrid1r5 1s being studi
is hydrided, then decomposzed. The volume of hyd

with a wet—tzst meter. The resvlis of thils method may then be checked
with metal cont vt dztermined by density and carbon conteat. Tuo
e e d 1 me

s ag
sumples have been teate Tn the first, tal content of 43.5% wa
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RASH SN 1<
Caleivwe Rednction of Yhoriun Crida
- - -y 2
Lecewber Y to Japvary 1, 1950

ied Pige redustlon »ons wers the egleven pound-
/ reactor, 1n all runs the reductlion cave
K [P R LS e
Vas &Vw,,bﬁ and thers waz vyary 1ittle pilckup of iron

a:.ﬁ(} C,..Mrwn‘\ K-y*wy

runs of production grade thorivm
that 4t ls a catisfactory oo
28 TUNs Was anr ﬂelucd R¥e]
¥ A, 'The HCY insolubleg oo

Pradaetion O
17 O080 6300 |
Sl vt

ﬂ n Thoro

L e i T r

runs of pw'l' Llon grade Lho.lu. axide from N~t§n"a1
mide in the aleyan TOULL s PR
“(:\t::t:’v.(‘-, charge &0, 61 and 62 oo &
NIT at BO0OC s et 2

Qg

g3, G2 medal {(¥eleo redist
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