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OF FLORIDA FOR MINERALOGIC AND METALLURGICAL STUDY
By Z. 8. Altschuler

ABSTRACT

With the recently heightened interest in the exploitation ef leached
gone rock of Flerids fer uranium preductien, laboratery work on southeast
phesphates will -beceme. incressingly deveted to preblems of mineral varia-
tion and uranium comcentration in this rock. Efferts are new underway to
establish a cooperabive investigation eof mineralogy.

Owing to the fact that lithologic zones of secondary alteration vary
greatly in compesition, it is necessary to establish a pattern of sampling
centrol for the pregrams ef metallurgical and chemical investigation ef
leached zone rock that are newv underway. It is suggested that the most
practical approach to this sampling prebiém would be te study in-detail
the mineralogy and extraction characteristics of end-member types of eore

"to the extent that these can be defined. Studies are nov in progress of
samples of pseudowavellite-rich rock. Megnetic, sise, and gravity separa-
tions have been made, and chemical leaching experiments are now in precess. .

The first three weeks of May 1952 were spent in field work by
z_, 8. Altsehu;cr and Rebert Berman in the Flerida phosphate field. During
this period conferences were held with Messrs. Gillimgham, Hosted, Ruch,
and Wimpfen of the Ateomic Energy Commission and Cathcart and McKelvey of
the G&@l@gieal Burvey. In view of the current interest in process develop-
ment for extractien of uranium from leached-zome reck,it was arranged at
that time te plan a cecoperative program @r_iqvutiy.tmn with the group
working under the directior of Keith Brown at Oak Ridge National Lehoratory.

Oak Ridge Nationa' lsberatery. IV/ Lederetery at Nusclt Shepls, and
several other research establisiments are now engaged in chemical studies
on lesched-zone rock for the purpose:of testing sad designming wraniuvm-

extraction processes. Whereas it iz nessible to comcemtrate wranium after




d-zone reck, there are meny. commarcial

total selutien of guartz-free ledche

facters vhich make desirable the seerch s@w &-methed of selssbive or preferred

sextraction of wranium, This is pertienlarly true besause -thers xm»-wwlogic-
chemical indicatieons that selective extractien may be pessible. Seme of these
are;

1., The calcium wranyl phoesphate, autunite, has been feund in cne

lecality.

2, The uraniwm B@CS@B‘B in the leached zene has been secendarily redis-

tributed during weathering of the upper Beme Valley formatien., In

many other deposits the weathering of pmmyummimnimrm or
sources results in & profuse develepment of secondary wranium
minerals in the ferm of common salts, sulfates, carbenates, and
prominent phesphates.

3. Cemplexss of the type UOyEPOyor (U0y)3(POy)a eould be stable under

the @@ﬁ@iﬁi@m of fermation of wévellit@ (persemal communication,
P, 8. Grimaldi). In fact, aluminum phesphate is used as & copre-
cipitant of wranium frem nitrate solutions.

E’hms , there are resgons to believe that mim may be present in the
leached zone as abserbed cemplexes or intimately dispersed secondary phucq 5
teo small and teo sparse émtit&timly to be detected except rarely. It in
equally pessible, of ceurse, thet such secondsry phsses, if present, are
effectively mp@@d in the fine structure .of the host minerals., At any rate,
experiments in selective extraction should be expleited.

The chemical laberatories engaged im such werk sre faced with two
preblems

1) The leached zome varies greatly im its lithelogy aund hsmce it is

almost impossible to define & typical sample or ramge of cempesitien.
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2)

Detalled minerslegic and petrographic study should bnmés of the
leached zome in conjunction with chemical experimentation.

Until recsutly, the groups at Gek Ridge snd TVA have mede studies of

randemly selected samples which have been sent to them frem varicus seurces,

including the Geological Survey. These samples have all been good samples;

however, thsy are randem in the sense that no pattern has been established

to govern the selection @f materisls and hence the significance of conflict-

ing, or merely different, results could not be evaluated.

Three appreaches may be thought of in designing a program of metellur-

glcal testing.

10

large areas of leached zone may be sempled statistically on the

basis of a geographic net. Such s program would take too long to
fulfill.

Continue random selection of "hot" and obviously different materials.
This would require a large number of samples and experiments before
the patterns or averages would emerge.

Define as nearly as possible polar or end-member types amd utudy
these in detail, and supplement this with a smaller selection of
random samples, or intermediate types, tham would be necessary under

either of the other two appreeches.

This problem was discussed with Keith Brown and his associates during a

visit te Oak Ridge National Lsboratery and the third of the above approaches

has been agreed on. Thus the feologicael Survey hass undertaken te furnish to

Osk Ridge samples of pseudowavellite-rich material, and wavellite-rich
These samples will be studied in detail petrogrephically and will

material.




In addition to the sbove we shall furmish petregraphic descriptions ef
materials fer which Osk Ridge bas process-development data.

It is recognized that this program is am ever-simplified one and will
bave te be supplemented by study of additionsl types of samples. Thus it ‘
will be necessary to study ores comtaining psn&d@u&mellite»anﬂflaélinite to
ascertain vhether the presemce of kaolinite, which itself contaims practically
po uranium, can alter the results of proceses studies made on ore comsisting
almest entirely of pseudowavellite,

The following work is now in pregress in fulfilling the above program:

1. Study of the petrography and uranium distributien of a sample of

pseudevavellite ere, a two-pound split of which has been sent teo
Oak Ridge fer process studies.

2. Miperalogic study of a suite of samples, semt to us by Dr. Coleman
of Cak Ridge, and of interest because leaching studies have already
been made of them.

The sample of pseudewavellite ore mentioned under (1) above came frem
the Homeland mines of the Virginia-Carelina Chemical Corporation., The par-
ticular quasry, vhich was opened im the Spring of 1952, is situated at approx-
imately the NE Cer. SWi Sec. 33, T. 3¢ 8., R, 25 E. The material is a light-
yellow coarsely peorous quartz sand with sbout 25 percent of fine-grained clay-
like phosphatic matrix, The material wvas dried at 100 C., stage-ground te
three fractions, plus 120 mesh, 120 mesh to 20®‘mcsh, and minus 200 mesh, Of
these, the plus 120 mesh material contained mest of the qynrta; the 120 to
200 mesh material had roughly equsl smounts of quarts and phosphate and the
minus 200 mesh material had only miner quarts. .Ehsre yeri ne compositional

differences among the phosphatic matgrials of the different size fractions,




The semple consists, in addition to quartz, of pseudewavellite, apatite,
. and minér m&nnts of an unknown material represented by the follewing spacings
in X-ray patterns (all measured in degrees 2 '© for cepper radiation):
--- 18,59, 18.8°, 22.8%, 26,1°, and 29.1°, Although the sample was further
separated magnetically, by heavy liquids; smd by sieving at 400 mesh, none
of the resultant fractions showed a concentration of the unknown meterial.
~ The ph@éphatie material is light brown in color (microscopieally) aﬁd

bas a mean index of 1.620 £.003. Disseminated in it are fiber-like areas
of birefringent material. Verious gradations of celer and birefrimgence can
be seen in all fractioms. However, discrete mineral types m.net;v.id.nt.
From these facts and the lack of different X-ray results among Mﬂéent sige,
magvetic, and gravity separates, it is believed that the pseudowavellite
occurs as & replacemwent of apatite and that the unknown material also occurs
in the same manner -- as an intimstely dispersed secondary material. On the
basis of the relative intensities of the "extra” lines in the X-ray patterns,
it is assumed that both gibbsite (Aly0;- 3H;0) and phosphosiderite
(Fe, AL POy - RHo0) are present. These identifications are, however, far from
conclusive, |

Miner amounts of kaolinite and trace amounts of goethite, zirecon, rutile,
sillimenite, tourmaline, ilmenite, and kyanite are also present in this sanple.

The phosphatic material is soft, highly porous, and most of it has a
specific gravity in the range 2.81 to 2.83. The extremes in specific gravity
are 2.76 and 2.86.

Material in the 120 and 200 mesh fraction wes separated magnetically by
use of the Frantz Isodynamic separater and an induced roll magnetic separator.




It was found that the phosphates could be fractionated &t magnetic intensities
usually used for work on gsrmet and mvnazite and some material could be
separated out at intensitites low snough to segregate ilmenite. The following

fractions were obtained:

Fraction and Setting Weight (Gms.) $Bq. U
least magnetic 20.9 Amp. (Frantz) 50 0.033
0.25 Amp. (roll) to 0.9 Amp. (Frantz) 109 0.032
0.1 Amp. (rell) to 0.25 Amp. (roll) .. 350 0.0%3
0.1 Amp. (Frantsz)to 0.1 Amp. (rell) 15 0.047
most magnetic€ 0.1 Amp. (Frantz) 30 0.049
original sample ' 0.0kl

A sigpificant conmcentration of uranium occurs in the more magnetic
fractions. Under the petrographic microscope the more magnetic material is
seen to comtain a concentration of secondary minerals with slightly highor
birefringence than the rest of the rock. However, X-ray study does not
reveal any difference mineralogically among these splits. - Spectrochemical
analysis reveals the presence of iron in the exrder of 1 -10 percent but does
not shew significant difference in iron content ameng the various magnetic
fractions, probably due to the insensitivity of this type of analysis te
small differences.

Chemical analyses are nev in progress for determinations of FegOs,
AlgO3; Pg0s,U, and 00 on the whole sasple and for U and Feg0O; on various
fractions.

After comsultation with F. S, Grimaldi, s pregram of leaching studies on
this same pseudowavellite ore has been started. This will involve leaching
of samples with two series of acids - cne of these a series of emlca%:lng
acids representing a range of pH values, the other a series of noncomplexing
a.cid; of the same PE values on the first series.




During the past guarter and for the next guarter, work on phosphates
has been confined mainly to the above-described study of leached-zone
material, and to mimeralogic work on deep-well samples and ore samples
submitted by Dr. Coleman of Oak Ridge. The last two have mot been reviewed

in this report but will be forvarded in other reperts.




