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SUMMARY

-Flash‘heating.has been shown to be Ao better than
roasting the éoncéntﬁates. Undér=cond1tions necgésary to
remove the greate# percentage Qf the oil some loss in
" leaching efficiency was found. Heéting‘the'concentrateé
cannot be recommended as an economic ﬁethod of oil removal.
It is extremely unlikely that any other method éan be found

to remove the oil economically.
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1. INTRODUCTION.

During an‘investiggtion of the removal of
residual flotation oils from Radium Hill uranium ore concen-
trates, preliminary work by Madigan (1) showed that the
‘only method which might have econdmic application was that
of heating the éoncentrétea sufficiently to burn the oil.

Roasting the concentrates inca muffle furnace at
temperatures high'ehough to burn most of the oil, reduced
the efficiency of subsequent leaching by approximately
4 percent. | | ‘ _ ‘
It was suggested that flash heating might limit
£he effect'té the surface of the.concentrate particles and
80 minimise the deterioration in leaching efficiency.

This report covers the. experimental work of flash

heating Radium Hill ore concentrates.

2. MATERIAL EXAMINED.
' 2,1 - Radium H111 Uranium Ore Concentréte :

A representative sample received from Port Pirie
Chemical Plant. '
Thg sample was marked Composite SD

REIECEINE R, | | 08 .= 0.84 percent
Moisture at 20500 = 9.7 percent

3. EQUIPMENT.
| 3J/1 - Gag Burners :
Two stralght burners, each containing two rows
of 28 holes approximately one quarter of an inch apart,
were placed in a horizontal plamne parallel to each
other and about 1.5 inches apart with the jets directed
~ towards each other. This produced a sheet of flame
. 7 to 8 inches lohg between thé burners. It was found
necessary to»ﬁse a mi;ture of compressed air ané gas
to obtain an oxidizing fleme. The measured temperature

of the flame was 800 to05850°C.
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3.2 - Tubular Furnaces :

Two vertical furnaces were used during these
tests (see Diagrams 1 & 2). The furnaces consisted
of 2 inch diameter silica tubing and wefe heated by
electric#l resistance windings connected through a
"Variac" to the mains'supply.-'The_furnaces differed
ﬁgéinly in eizé, the first being 15 inches long and the
seéan¢ 27.5 inghes long. The temperature gradients
of the furnaces wére such that 5 inches of the First
andll inches of the second were at a temberature of

.600°C'or higher when the temperature measured by the
thgrmocoupie tip halfway down.each furnace was 700°C.
3.3 - Séﬁple Collector:

The apparatus shown in Diagram 3 was used to
collect the treatedn: sample without eignificant loss
of fine materiai and gtJthe same time éllowed a current
of air to bevdrawn.déwn‘the furnace tube to prevent |
dry feed materiél béing carried away fromAthe top of
the furnace by convection currents. |
3.4 - Vibrating Feeder : |

An electromagnetic vibrating feeder was used to
introduce-the dried and screened concentrates into the
fyhaces at a constant feed rate. A funnel shaped
attachmént,.shown in Diagram 3, was screwed onto the
feeder and extended a short diétance ipto the mouth of

the fﬁnnace tube to prevent loss of feed material.

it. EXPERIMENTAL PROCEDURE.
bl - Sample'Prepﬁration:
To obtain efficient removal of the oil 1t was
desirable that 1n¢ividnal particles should fall freely
in an atmosphere cbntéining oxygen. ‘It was necessary

therefore to dry and screen the concentrate.
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The drying time was'kept'to 2 minimum and samples
were screened as soon as sufficient moisture had been
removed to prevent choking of the screen. Precautions-
were taken in this and all'subéequent stages to prevent
loss of fine material by dusting.

4.2 - Flésh'Heatigg : o
" 4.2.1 .. Heating by Gas Burners -
’ This method of heating could not be readily
evaluated in the laboratory because of the loss
" of the dry fine material due to the,stroné updraft
caused by the burners. No quantitative
measurements were made of oil removed by this

method. . o

4.2.2... Heating in Tube Furnaces -

Tt was though:t that an electﬁically heated
furnace would eliminate oné-of the causes of the
strong updraft found with the gas burners, namely,
‘thé introduction of large volunmes of comprgsged
air and gas. Preliminary tests, however, showed

- that sufficiently strong convection-currents were
produced in;the furnace to cause serious loss of

the finer material. The sample collection apparatus,

| 'shown in Diagram 3, was attached,toAthe lower

end ofithe furnace tube to collect the treafed

samples. Sufficient air to prevent fhe loss

of fine material at the mouth of the furnace was

drawh throﬁgh the furnace by a vacuum pump.

The second water trap was found to collect very

little fine material if the feed rate was not

excessive. The sample‘collector was used for

all subsequent tests.
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h-2Q2-l : Furnace No. 1 (15 inch Silica Tube)

Tests 1 to 6 inclusive were carried
out in furnace number 1. Approximately
1000 g. of concentrate was dried in an oven
and passed through a 30 mesh screen.

100 g. samples of this dried concentrate
were used for all tests except number 6 in
which 50 g. of the sample previously treated
in téat number 3 was used. Temperature
measurements were madé ﬁith the thermocouple
tip halfway down the furnace tube. Samples: -3
were fed at'approximately 12 g. a minute and
allowed to fall down the furnace tube. The
treated concentrate was collected in approxi-

' mately 150 ml. water. After filtering and
drying, the samples were extracted.with ether
and/drAassayed for total carbon.

4.2.2.2 : Furnace No. 2 (27.5 inch Silica Tube)

Tests 7 to 11 were made in this furnace.
Samplés were prepared in a manner similar to
those used in furnace number 1. 100 g.
samp;és were used for all tests:«except
number 11 in which'a 500 g. sample was used.
The method of treatment was similar to that
described in 4.2.2.1.
4.3 - Leaching: |
All leaches were carried out by the normal Radium
Hill leaching procedufe, i.e., using 750 1lb. sulphuric.
acid ﬁer short ton, atAa pilp density of 50 percent
‘solids for 10 hours leaching time. The leached pulp
wasAdilutéd with water and the liquor filfered. The
residue was washed with water, dried at 105°C aﬁd

weighed.
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Leaching efficiencies were'calculated from the

uranium content of the dry residue.

5. RESULTS.
5.1 - 011 Removal and Leaching Efficiency :

Results obtained on the original concentrate and

samples treated under various conditions are reported

in Table I.

Results thainéd from the roasting of

samples Ph énd P5 in a muffle(l)are given for comparison

with the flash heating tests.

TABLE I.

OIL REMOVAL AND LEACHING EFFICIENCY

s

£

Sample Method Temper- Sample
aBure Wt . go

or

Test Heating

of

C.

Solvent Leaching
Effici-

Exgraction _Carbon
ex- oil % ency

trac- re- % C. oil
ted moved re- Per cent

moveg ‘

Qrighal _

moist - - - 0.50 nil 0.91 nil 91

Sample :

‘Original Dried :
" Dried. ’

Ovemight 105 1000 0.29 L2 o0.71 22 n.d.

P Roasted +

Yy for 34 mins300t20 1O 0.015 97 0.43 53 87
Pg " 350+ 20 100 0.027 95 048 47 87
1 Fyrmase  925%10 100 0.08 84 n.d. n.d. n.d.
2 AL 790t 10 100 0.10 80 n.d. n.d. n.d.
3 " 700110 100 0.10 80 0.42 544 87
4 1 600% 10 100 - 0.12 76 0.49 L6 89
5 " 500% 10 10 a) 0.15 70 n.d. n.d. n.d.
6 " 700t15 50 ° 0.09 82 0.29 68 82
7 Fggnage' 900% 10 100 n.d. n.d. 0.11 @88 39
8 " 800110 100 n.d. n.d. 0.13 86 n.de.
9 " 70010 100 n.d. n.d. 0.20 78 n.de.
10 " 600%¥10 100 n.d. n.d. 042 54 82
11 L 700110 500 n.d. n.d. 0.30 67 71

(a) 50 g. of treated sample from test 3.

n.d. not deterﬁined.
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6. _DISCUSSION.

‘ It is clear that conditions which remove the
greater percentage of the oll cause some loss in leaching
efficlency. Flash heated samples appeared no better in
this respect than roasted samples.

| The roasted samples, because of the lack of oxygen
and the lower ignition, temperature, appeared to char to.
some extent without complefe burning bf the carbon. Hence
the high oil removal flgures based on solvent extraction and
lower figures calculated from the total carbon determination.
For flash heated'sampies-the two percentages were closer
together indicating that more of theé carbon was coppletely '

burat. The best leaching efficiency obtained was 89 percent
put the treated sample smelled of oil and would not wet
completely with water indicating the presence of unremoved
oil. A leaching efficiency not greater than 87 percenf
caa“pe expected under conditionsAnecessary to remove 80 to

90 percent of the oil.

7L CCONCLUSIONS .

) Flash heating of the concentrates sppeared to have
no advaentage over roasting in a muffle. Most of the oil
could be removed by heating but serious losses 1ln leaching
efficiency were found for the treated samples. A
leaching efficiency of not more than 87 per cent can be
expected under conditions necessary to remove 80 to 90 per-
cent of the oil. Heat treatment of the concentrates,
therefore, cannot be recommended as an economic method of
removing oil from Radium Hill uranium ore concentrates.

It is considered unlikely that any other economic method of

removing oil could be found.

8. REFERENCES.

(1) Rubber Lining Investigations -
Radium Hill Project, Port Pirie ..
FIRST REPORT - March, 1956.
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9. PENDIX .

Analytical Methods . -

The Estimation of Flotation Oils in Ore Con-

centrates and Heat Treated Samples.

9.1 - Equipment :

9.1.1 .. Soxhlet Extractor -

A nbrmal type sqxhlét extractor was used to
determine the amounts of ether soluble material
in the original concentrate and in some of the

heat treated samples.

- 9.,1.2 ..AComgustion Farnace -

9-2 -

Total carbon determinations. were carried out

in a standard organic combustion furnace.

Analytical Progedure :
9.2.1 .. SoXvent Extraction -

- 10 g. samples were extracted with redistilled
ethyl ether in a soxh2et extractor. When the
extraction was Qompleté the ether was exaporated
off and the residue weighéd. This gave the
peréentage of extractable material in the sample
calculated on a moisture free basis. The
percentage of the oil removed was calculéted from
the extraction figure of 0.50 pereent in the
original concentrate as received.

9.2.2 .. Total Carbon Determination -
The carbon was burnt off in a combustion
furnace at 800°C in a current of dry carbon di-

oxide free oxygen. The exit gases were dried

and .,the carbon di oxide evolved: was absorbed and

weighed. From this the peréentage of total

~carbon in the semple was found on a mofsture free

basis. The percentage of the oil removed was
calculated from the total cahbon figure of 0.91

percent'in the ariginal samplé as received.
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- 9¢3 = Discussion: .

_Evaluation of the results was complicated by the
fact ihat neither the solvent extraction nor total
carbon figures showed with any certainty how much of
the oil had been removed. Calculation of the percent-
age'of the oil rémqved by using solvént extraction
figures may lead to high results as it»is probable that
the solvent extractable oils burn first. When using
the total carbon fiéufe as a basis for the calculation
‘1ow resuits are obtained as paftially decomposed oiis
still contribute to the;iotal carbon present. If 1t
is assumed that'the partislly decomposed 0ils may not
attaék rubber then the trwe figures wil; lie some where

between the two calculated percéntages.
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