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I A arcel ot ore vellb'nl about

120 poUDda vaa received 1n two drums c nta1 n1ng a rozt-ate17

tbe aame amount•• lbe vhole parcel v s crushed to paas a

10 _ab sereen and .1 'W'\. epreaentatlve port10ns vere

?he bulktaken fio. the bulle ore and &round a. r qu1r •

a_pIe vaa g1ven the de.ignat1on r.l.

I It vaa not poaalble to investigate

the etrect or ore particle .ize on le.cb1ng etr1clenc7 ov1nl

to the l1m1ted t'u.nda avaUaDle. Leacb1ng teat. vere theretore

carried out on ore ouod to approxt.&te17' per cent minus 200

Mab •• that abe baa been abovn to be satlatactorl vitb other

urani orea.

Sample r. la -

DetaU. are •• tollov••

,00 I. portions ot the bulk a_ 1e vere ground

in a ball alll to ppro~t.atell SO per c t:alnua 200 _abe

%he ••aplea were torvardecl 1n the nt state and were not drlecl

betore leaching.

3 97 per cent.

1Vo t7P8a or leach were 1nYeatllated, name17'

C atant acl~
1Dd cld a4cl1tlon.

- IUDUl:i'fRlAL CO rID TIll-



- lJIDU8mUL co no 'l'llL-....
1&1 ~ C9p,tAAt ACad1ty Ltacg'96 I

511UU~

The samples were leached at a pump dens1ty or ,0 per

cent so11ds and a temperature of ~OC. the ac1d1ty vas

maintained at the required pH value by add1t1on of sulphur1c

ac1d trom a burette. 1anganese d10x1de v s added as an

ox1dant s required in order to keep the "redox· potential of

the liquor above the value required tor etr1 ient leaching.

It bas been shown that a "redox· potential of about It-OO

aillivolts is requ1red in an ac1d leach of ore conta1n1ng

uranium in its lover state of oxidat1on, 1.e. as ursD1n1te

or pitchblende.

Conditions of leaching and results are shown in

Table 1.

I Ac1d1t1 controlled pH aa
1ndicated.

Pulp denalt1 ~:ol1da.T_perature
t1M aa indicated.
Agitat10n IIIo8chan1cal ,

continuous.

T~'l o. 'l.W1 T.la/'t 1.1a/6xI

"'
.lc1dit1 (pH) 1., 1.0 1.0-1.3
MDOei Ib/2000 lb. ore 20 2, 2,
"R ox· potential

below 100 below 100Initial v. below 100
Maxi_ • \t20 "'30 ~o
rinal 380 "'10 360

total Ba:et Ib/2000 lb. 10"" 155 155
"inal res U8 0308 ~ O. 0.21 0.2,

73 90 -
5' ~ - -

2~
9,

~-
on, •

l:f"errous iron r 0.71
Titanium dioxide, ri02 " n.d. x2 n.d.
8111ea, 8i02 • 0.20 d.

Phoaphorus pentoxide
0.08 0.1, 0.10P20, •

UranlUllt Oxide, 0308 • 11.3 12.1 12.0
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3.
xl - Hainta1.oed at 1.0 tar 1 hrs. then cont'nued leachiD,

vitbout further a dition or acid ar ondant.
'fotal leaching tiM 2lt bourse

x2 - n.d. • not d term'ned.

- c - ~.l.l\JV"
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One leach as made with all ot the acid ad ed at the

bel'nn'ng or the test. Conditions and results are shown

in ?able 2.

Leaching denai ~=Ol1daTeaperature
n. 1 hour••
Agitation I118chan'cal,

continuous
-

. r o. l.W5'

~ lb(2000 1 25'0
l1V2000 lb. 20

"R It- potential
Initial Y. below 100
Max~ • 1+15',
Final • 390

Final residue '03°8 " 0.16

91
5' r:7

....... gil• 0."'5'• 1.19

~~ • 0.13
• 12.5'

J.al -
Leaching at pH 1.5 did not result in COo <1 leaching

etticiency. Better re.ults vere obtained with leaches at
•

1.0 tar an acid cOl18UllPtion ot 15'5' poWld. per mart tOIl.

!bare vas little ap ent benetit ..!ned trom a t~ acid leach

u1nl 250 poUDds acid per abOrt ~ aDd. ...,nmts or puritie.

dl••olYed ~ere greater (see section on U308 recovery tro.

l1quors). rh leac which s cont1naed tor 21t hours (T.la/6)

lave an ap ently lover overall leaching erticiency than the

- I DU mIll C 1'10 TaL-
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rhis is probably due to the fact that cont1"ol

\

7-hour leach.

- lJIDU UL COU'l.D&llr:UL - 511005

ot acidity by pH easurement is itficult in the lower scale

regiona and conse ently d1tterent amounts ot acid could be ad ed.

In actual tact only 135' lbs/short ton w re ad ed up to 7 hours

in leach .1a/6 hereas 15'5 lbs. wer~ added in the s e period in

le ch T.18/lf..
It is ro........ '" that the expected yield tor a leach

at about this aci4 level would be ~.n the range 93-95' per cent.

Leaching vith IDOr acid should only be considered it so

Mans oth"r than direct precipitation ot product were to be

used, e.g. ion exchange.

The ore s leached with a solution ot sodiUII

carbonate and bicarbonate at bolling point. Potassium chlorate

was added as oxidant to one leach. De Is are shown in l' ble 3.

Leachi g 0 I
ar nate solution I

Pulp de sity I
eaperature I

Time I

~ lia2C0l - 5' &11:03
17 per cint solids
bo1l1og
It hours.

1'll:.i1' o.

8arIple weight gr ••
Oxidant added •
Leaching et ic1enCJ ~ U30s

.la/2

10
ill
Ito

.lel3

10,
5'0

It is apalarent fro the results ot these tests that
le chine with carbonate IIOlutiona is not satistactory even in the

presence ot 8 large excess or soluble oxidiaing agent.

o further tests were conducted on this type of leach.

lh1s lias t e ooedure investigated in the

pre11a 1 nary tests. several ditterent methods ot precipitation

lIere used tor the acid liquores result g fro the various leaches.
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!heM were -

(a) .:.=~~ft=tll~r!~·. e liquor 8 rir.tUln_..r with oal.ci1lll carbonate aDd
the uraD1ua recovered from the rUtrate bJ neutral-
bine to 6 S with MiDI.

~~~I!:II!t~M~~fH~ftj~~t liquor;a magnesia to pH S
in t precipitate.

In thi. procedure
..gMa1ato

(b)

(c)
aqueous
precipitate the

Re.ulta or the t.e.ts are recorded in Table a. llT1th
releyant. tails.
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It can be seen that, although the products obtained

by e split precipitation ocedure are so vbat lover in

phosphate than those obtained by othor means, the roduct grade

talls bela 5u par c t 3°8· In addition, so ani 18

lost in tho ecipitate at pH 3., and voul1 va to be

recovered. Tho oc urc i8 not rec ended r r or

Direct ec pitation w1th8lll:lOn1a or IDa esia glve.

products -."ith grades ot betw n 50 and 65 per cent U30a,

d.~1r-3 on t e co po iti n r the 1 ch liquor d tne

temperature of 1" ition ot the product.

!!1e eli minar7 testa have abavn tbat the uranilDD

ia readUy leached by dilute sulp uric acld solutions vith

added ondant. Th consu:nption t cid is 10...,; or the ord..

ot 150 - 200 pounds per short ton or ore. It is considered

inadvisable to inereaae this aaount oving to the incr"a in

the .-aunts ot impuritie di8so1v • leaching atrici C7

tor t e recommended leac is in the range ot 93 - 95 per cent

and this is chieved in a relatively s crt period ot t

(about 7 houra). La ching tor J.ang r periods (T.1a/6)

results in solution 0 re iJapurities and lover reduct grade.

The urani can be recovered by direct ecipltation

Ith IIBgnesia or ~ n1a. The oduct thus obtained

contains IIOre than 5' r cent U30a and bout 1

It ahould be realised however that,these results

Ilpon the are cant in1ng It r cent U30S and it this v ue are

to tall it is 11 ly that the grade ot products would be lover.

In th1a ~ent it is cCll18idered that recovery or urani by s.n
eyahange would be possible although no test york has n

carried out to date.
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1M or grlDd - need not be r er than 5~ miowa
200 s

Pulp d· it1 or leach - out 5 aollda.
tempvature ot leach - tistactory at 1tOOC.
Leach'na T - ot; 'l hours re u1red.
OZld en t - Hanlanue dioxide as requ1J'ecl to

lI&J~ta1n redox" potential
.1111 oU

ut 1.0
uncia abort t
chanical gitaU

•
Direct precipitation t pH 6.5 ith 0 or ~~~

IlD1tlon or oduot at ~5oPc.

the.. re.ult.. and reCC'-.w".tions r ter only to the s pJ.a

1DY••Upted
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