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INTRODUCTION

The phosphate rock found at Rum Jungle in 1961 has
been examined'and tested in various ways by several )
organisations., The results of this work have been scattered :
throughout several Bureau of Mineral Resources files and they
are compiled in this report so that they will not be over-

looked during future assessments of the deposit.

The wmineralogical report forming section 4 of
part 2 and the beneficiation tests reported in section 1 and
2 of part 4 were supplied by Esso Standard 0il (Australia)
Limited; their permission to release this information is '

greatly appreciated.
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CHIZICAL RESULTS

Following the recognition of phosphatc rock in the Rum Jungle
arca at thc end of 1961 five sampleos were submitted to the B.M«R. Canberra
laboratory for partial analysis.,

Table 1.

ANLALYSES OF RUM JUNGLE PHOSPHATE ROCK

Sample Si0 Ignition loss at

, Fe,0; Cad  Mg0 P05 F Ti0, tond
® (& B @B B (D #® - (B
A.D550, 20'-

4116" 18.68 20.28 23,80 0.50 17.25 0.75  0.90 5450
B,D550, 46'6"-

49! 9.58 15.17 35.06 n.ds 24.60 1.89 0,80 2,70
C. Geolsccs 0.54  4.63 49.26 n.d. 37.40 3.0 0,05 2.10
D. D555 92! 2454 5427 35.34 13.10 14.53 2.86 <0.05 25,58

(c0,23.3)

196211 0.04 6.23 50,37 n.d, 38.85 3.10 <0.05 0445

1e inalyst : S. Baker - B.M.R. Laboratory number 62/1082
24 Ly B and D are composited spot samples from dismond and cuger drill

holes, Sample C is composited from surface samples teken at 26E
12. TN, 25E 14.31N, 25E 15N at Geolsec. Sample 196211 is a surface
snmple from an apatite vein at Stapleton North.

3e Ignition loss includes organic matter, combined water and 002.

4e n.d. means not detected, i.c, <0.2%.

In Scptember 1962 four drums of phosphate rock from Costcan 1 at
Geolscc. were submitted to the Australion Mineral Development Laboratorics
for assay and mincralogical detcerminations. (Sce the minerclogical report
by Trucmen and Ayrce on this matorial).

Table 2,

ANZLYSES OF RUM JUNGLE PHOSPHATE ROCK
COSTEAN 1. GEOLSIC.

Sample Analysis as received
PO Acid Soluble
(dryfbasis) Moiéture P205 Fe 0, A1?03 092 F
(%) (%) (%) (%) (%) ) {%)
484/1 0'=90! 11.85 2,11 11,60  21.0 25.8 0,10 0,70
484/2 265'-
305! 12,60 3.37 1215  17.9 24.8 0s64 0496

484/3 305'-
320! 22.75 0.49 22,65 13.1 6.2 0.03 2.44
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Sampie

Jnalysis as rcceived

PO, “ieid Soluble idid Soluble
(ary basis) Moisturc 2,0 Fe,05 ' 41504 ¢o,, P
(%) (%) (- () (®) (%) (%)
484/4 459
46216" 37.35 0.42 37,20 3.40 2,65 5.40

0.21

Anzlysts : M. R. Henckel, T. Francis, (4.M.DeL. 5.11.62)

In Septomber 1962 duplicato samples of material assayed by
Le Go Fricker in the B.M.R. ficld laboratory at Coomalie Creck were sent to
LeMeDoLe for chock assays for P O5 ond for further information on the ironm,
aluminium, fluorine and carbonatc”’content of the Rum Jungle material, The
results of those: assays with Fricker's P205 assays in brackets for comparison
are shown in Table 3.

Tablc 3.

ANLLYSES OF RUM JUNGLE PHOSPHATE ROCK

Analysis as recoived

ncid Soluble  4cid Soluble

Sample #* %ons Moisture 2205 99203 £1,0, Co, ﬁ
(ary basis) (%) (%) - (%) (%) (% - - (%) -
145,01=2" 14.00 0.92  13.9  18.0  4.90 0419 1.26
| (14.7)
214! 24,90 0.70 24,70 9.7 5.00 0.30 2.19
(25.3) -
£117,20'=24'  11.70 3.78  11.30 7.3 9.4 0.18 1404
(12.2) :
24'=26% 14.60 2.74  14.20 6.9 Tat 0.23 1.41
(14.9) _
A1027,32'=42' 10.30 1.79 10.10 6.1 11.7 0,22 1.13
. (10.71) -
42'-50" 14.50 138 14430 4480 9.6 0472 1.32
(15.2)
D550, 30'-35 14,70 172 14445 2144 8.4 025 144
(14.5) .
35'-40' 16430 1422 16,10 25.0 8.2 0.28 1,52
(16.6) |
40'-45' 19.90 0.96 19.70 1747 7.6 . 0.39 1.87
r . e X (18'8) . v ) o ' .
45'-50' 23.65 0467  23.45 19.4 6.1 0450 2,17
| (24.3) | R T
D530,35'-38' 15.55  1.38 15,30 33,0 8.3 0414 1,28
(15.3) B | oy
581263 20,85 128 20,60 31.6 5.0 0,21 1.84
- (21.3) _

Fiey B8N
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G/C1, 450'=455'  13.6 1.73  13.35  1T:4 9.0  0.14 1412
459'-460t  33.0 1.86  32.40 5.0 7.3 0.30 2.82
(31.8)
G/c2, 82'-83'  17.95 1.34  17.75 5.2 13.7 0.17 1459
(18.6) ‘
83'-86'  33.25 0446  33.10 6.8 4.45 0,27 3.08
A3/C1,127'=130'  34.70 0.37  34.55 5.5 4,10 0,31 3.21
(35.8)
132'6"=137  13.45 1.59  13.25  20.3  10.1 0.14 1.26
(13.3)
DG1,62'3"-6T7110" 15.10 0.13  15.10 4.7 2,20 0,22 1.53
(15.4) |
8213n.87! 31.05 0.10  31.00 3.55  1.90  0.41 3,06
(30.9) _
*  87tugrqn 30.70 0.08  30.65 3.00 2,15 0,40 3,04
(31.5)
11113n-116! 29.30 0.11 29.30 5.1 2,90 0.43 2,88
(29.7) \
116*120tg" 25.20 0.10  25.15 3.85 2.85 0.35 2.75
(26.4) ’
173'61=178%4" 21.5 0.18  21.%0 8.0 5.3  0.25 2,05
> (22.4)
22219M.227'T" 19,85 0.28 19,80 13.6 5.9 0.23 1.86
(19.9)

2}

Analysts : T.Francis and M. R.Hanckel. A.M.D.L. (5. 11. 62)

9205 analyses in brackets A. G.Frickgr. B.M.R. 1962,

* A45 =~ JAuger drill hole
D550 -~ Territory Enterprises Pty. Ltd. diamond drill hole
DG1 - Bureau of Mineral Resources diamond drill hole
G/C1 or A3/C1 - Bureau of Mineral Resources costeans. .

4

Standard O0il Company of New Jersey had the following analyscs
mad

in September 1962.
oy
ANALYSES OF RUM JUNGLE PHOSPHATE ROCK(1)

N

Sample (2) %P2O5 %Fe203 %@1203 %Ca0 %8102 T YR
3 30' from DG4 0.28  3.67 2,98 0,53 90,83 0,007
4 Costoan C1 32,16 3.97 . 1367 50,77 1,62 3431
5 Costean C1(3) 31.05  13.10 7.69 35.61 6.38 2,37
6 DIG1, 191! 4.60 5.19 2.49 6.15 80.3 n.d.
7 Buckshec 32,30 5.20 3.05 47.56 3.70  2.99
9 Auger hole 0.15 20,76  14.68 2.27 33,66  0.20

56E 10N 30-40'
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Te Analyses for Standerd 0il Co. Inc.’ These are
confidential.

2. Samples 3,4,5,7,9 were assayed by Ledoux and Co.,
New Jarsoy. Sample 6 was assayed by J.P.R.

3. X~-ray powder diffraction pattern shows apatitc
and wavcllito.

The beryllium content of the phosphate rock from the Castlemaine
Hill area is given in Tabloe 5.

Table 5
BERYLLIWM IN RUM JUNGLE' PHOSPHATE_ROCK

Prospect : Number: of . samples Lverage - Be content p.p.m,
Easticks 2 10

Geolseo 6 13

Areca 3 -1 8

lrea 4 3

10 .

Analyses by A, D, Haldane ( B.M.R. )
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PART 2.

MINERALOGICLL REPORTS

1. HAIMATITE-BERING APATITE ROCK FROM THE "GROLSIC'
XGDIOMETRIC SNOMLLY, RUM JUNGLE AREA, NORTHERN TERRITORY

by

W.M.B. Roberts, S. Baker and W.B. Dallwitz

Introduction

Two samples (Nos. 195932 and 195933) of slightly radio-active
material from the "Geolsec" radiomotric anomaly, Rum Jungle arca, were
submitted by the Rum Jungle Geochemical Party at the request of the A/Asst.
Chief Goologist, for mineralogical and petrographic examination. Sample
No. 195932 was of drill cuttings and sample No. 195933 consisted of small
rock fragments tcoken from an outcrop.

Potrographic, X-Rey and Chemical Results

Spocimen Noe. 195933 is a messiye, fine-grzined, purplish brown rock
with pockets and cncrustations of a white to pale brown mineral. The
brown colouration is due to inclusions of fine-grained iron oxide. Incrus-
tations of this mineral may tcke the form of groups of small roscttes made
up of fine acicular crystals; these crystals were idontificd as apatite by
X~ray powder photography.

A thin section (No. 7670) of Spccimen 195933 (Registered Rock No.
R9415) was . found to consist almost cntirely of apatite (90 to 95%) and
heemetite (5 to 10%). Very small cmounts of hydrated iron oxide had becn
formed from the haemetite in places. The apatite is mostly granular (grain
size 0,015 mm to 0.25 mm), but somc of it has o fibrous-radiating, colloform
structurc. The grain size of the hacmatite ranges from dust-sized porticloes
up to about 0.15 mm, Somc of the fibrous-radiating apatitc is demnscly packod
with dusty hacmatites Nonc of the apatite is frce from hacmatito.

A small fragment of tho specimen from which the scetion was cut was
found to contain 36.8% P205.

Parts of samples No., 195932 and No. 195933 were cxamined on the
X-ray spoctorgraph, and the radioactivity (0.044% eU,0, for sample No. 195932)
was found to be due almost entircly to uranium. Miéo traces of thorium are
present in about the quantity usually found with uranium in naturc.

Lttempts to isolate a scporatc uranium mineral from scmple No.195933
were unsuccessful. 4 pinkish fibrous-radiating mineral, which was
scparated from the crushed rock, was identificd by X-ray diffraction as 2
minoral of the apatite group. iAn X-ray powder photograph of crushed material
reprosenting the whole rock showed that it was made up almost ontircly of the
same mincral.

A sample (Ficld No. F25EV15N/0) taken from the same gencral area had
previously been chemically analysod by 8. Baker and was found to contain
39.5% P20 y 50.3% Ca0, 3.6% F020 y less than 0.5% Si0,, and no sulphatc.
Microscople coxemination of this aatorial showed that It consists of apatite and
minor amounts of hacmatitc, and an X-roy diffraction analysis confirmed that
the principal constituent is a mincral of the apatite group.
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2 REPORT OF INVESTIGATIONS OF PHOSPHATE ROCK
FROM THXL GHOLSEC DEPOSIT NOLTHERN TERRITORY.

by

N.u.o Tl‘u(.mm "'.nd D-E. uy'I‘CS *

* Australian Minersl Development Laboratories Adelaide.
( Sec the assays in Table 2 Part 1 of this record. )

General |

Two specimens of different appearancc were sclected from each
sample to determine the major constituents, the mineral association and
grainsizes of thc phosphatc mincrals. X-ray diffraction methods were
required for complete mincresl identification because of the finc-grained
naturc of the material and the probability that phosphate minerals other
than apatitec were presont.

Summar;

4patite is the major phosphatc mineral prescnt. Phosphate minerals
which occur in minor amount arc millisite, a mcmber of the variscite-strengite
scrics, and wavellite. Other minerals, present in varying amounts are
quartz, a kaolinitc group minecral, scricite or illite, hacmatitc and probable
gocthite. For simplicity, throughout the report the knolinite group mincral
is tcrmed kaolinite.

4is can be secn from the deseriptions, there is ofton considerable
veriation betwcon the two specimens from each sanple. Thoe high greade
material has the most cven composition.

Table 1 N

MINER.L CONTENT
RUM JUNGLE PHOSPHLTE ROCK - COSTEAN 1

Samplc No, ‘ Major minercal. Minor minercals.
484/1 (0-901) . kzolinite ' wavellitem millisite
484/2 (265-305') : millisite voriscite-strengite,

kaolinite, wavellite,
soricite or illite,

quartz.

484/3 (305'-320") apatite quartz, kaolinite,
millisite,

484/4 (459'-46216") apatite quortz, millisite,

soricite or illite.

Formulae of the less common phosphate minerals oret—

millisite - Na20.2CaO.6Al 04+ 4P, 5.15H20

variscite - ALPO,.2H.0 ’ end members of the
strengite ~ FePO .2H20 series
wavellite -~ A13(0H)3(PO4)2.5H20

Reforence: -

"Dana's System of Mincralogy", Vol. II, 7th Edlt., 1951,
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Detailed Descriptions

Sample 484/1 ‘¢ 0 to 90 fcet

Spocimen At This is a reddish-brown, nodular aggregatc consisting
predominantly of kaolinite and millisite with occasional, anguler quorisz
grains ond fine iron oxide (probably gocthite). The colour of the specimen is
caused by the iron oxide.

The keolinite and millisitc arc extremely fino-grained (less than
30 microns in diamcter) and con only be differentiated by X-ray diffraction
techniquos.

Specimen B: This is on cxtremcly fine-grzoined aggrogate of kaolinite,
wavellitc, millisitc and iron oxide (probably goethite). Generally the
kaclinite, wavellite and millisite are intimately associated, however, some
millisitc is also prescnt as rims, less than 20 microns thick, bordering
several cavities in the spccimen.

All grains orc loss then 30 microns in dicmetcr.

Somple 484/2 1+ 265 to 365 fcet

Specimen A: This is a porous, fine-grained aggregote of millisite,
keolinite, sericite (or illite), quartz and iron oxide (probably gocthite).
There are actually two diffarcent colourcd aggregatcs present in the specimen.
One white, the other red-brown. Microscopically it appears that tho
only difference betwecen the two is that iron oxide is more abundant in the
rcd-brown aggregatc.

Specimen B: This is a rather more porous aggregate than A.  White,
compact, fine-grained aggregatcs of voriscite-strengitc, wavellite and
koolinite are cemonted by porous, red-brown material similor to the red-brown
matericl in L.

Sample 484/3  : 305 to 320 fect

Specimen 4t This is a trecciated rock consisting predominantly of
fine-grained apatite with minor amounts of quartz and hacmatite. The ‘
hacmatite is extremely finc-grained and occurs interstitizlly to, or as minute
inclusions in, the apatite. Seoveral fractures cutting the rock contain '
fine-grained, yellow-browm iron oxide (probably gocthite) and also browmish
apatite. ’

Apatite grains range from 1 or 2 microns to 360 microns in
diameter., Most grains are less than 65 microns in diameter.

Specimen B: This sample consists predominantly of angular quartzite
frogmonts, ranging up to scveral centimctres in diameter, and occasional
apatite fragments, cemented by a finc-grained aggregate of kaolinite,
millisite, quartz, apatite and yellow-brown iron oxide (probobly gocthite).

ipatite grains are less than 65 microns in diamcter. Keolinite
and millisitc grains arc mostly less than 5 microns in diameter and are
intimctely associated.

Sample 484/4 = 459 to 462 foct

Specimen A: This is o massive, crystalline apatite rock contoining
a minor amount of anhecdral quartz grains. Apatite is the predominant
constitucnt. Numerous minute hacmatite inclusions colour it red. - The
apatite grains range from fine to medium in groinsize and the coorscest grains
show growth zoning. iggregates of opatite show concretionary bonding and
radial crystollisations  The bands arc often froctured and, commonly, the
fracturcs arc filled by later apatite. Several fincr-grainced apatite
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aggrogates ere rimmed by thoe bonded typé. Quartz occurs as scattered
anhedral grains or as agegrcgotes of scveral grains. A finc-grained micaccous
mineral, possibly sericite, occurs with some of the fince-grained apatite.

Apatite groins range from sceveral microns to 700 microns in diametor
and quartz from about 5 microns to 600 microns, The majority of the haematite
grains are 1 or 2 microns in diameter but haematite occurring intcrstitially
ranges up to 150 microns diamcter.

Specimen B:  This is a breccicted altered apatite rock which was
originally fairly similar to specimen . Quartz is much lcss abundant but
the proportion of micaceous minerals is higher. Apatitc is the predominant
mineral and hos similar feotures and grainsize to that in A,  IPinc-greained,
white aggregates occurring in fractures in the rock are composed of apatite
and millisite.

Bulk Sample

The specimens from this sample vary in compositicn from brecciated
quartzite with minor apetite to a predominontly epatite-rich rock, i.e. from
approximatcly 25 per cent apatite, 75 per cont quartz to 75 per cent apatite,
25 per cent quartz and micaceous minerals. The bulk sample is thus
gonerally similar to sample 484/4.

dpatite grains in the specimens rangq from 1 or 2 microns to
approximatcly 700 microns in diometer. Both the finer and coarser-groined
banded aggregates are brecciated. The fragments are cemented by later
apatite and minor amounts of sericite or illite. Most of the apatitc conteoins
abundant hacmatitc inclusions which rangc from less than 1 micron to approx-
imately 100 microns in diamcter. Quartz occurs as anhedral groins or
granular sggregates ranging from approximately 10 microns to 1.5 millimetres
in diamoter. Sericite (or illite) is a common constituent of fraotures in the
brecciated spcecimens.

3. PETROGRAPHIC EXAMINATION OF RUM JUNGLE APATITE ROCK

by

W.R. Morgan

Hercwith are the results of a detailed petrograophic examination of
four samples of apatite rock colleccted in the Rum Jungle crea, N.T. The
spceimens examinced arei-

R.10792 - D.D.H., 555, ot 92 feet.

R.12824 - D.D.H., D.G.1, ot 119 feet, 4 inches.
R.12825 - D.D.H., D.CG.1, ot 31 foet, 5 inches.
R.12826 - D.D.H., D.G.1, ot 86 fect, 6 inches.

Generalized descriptions of R.12824 to R.12826 can be found in my
earlior report (file 64NT/1, 29th November, 1962). Spccimen R.10792 consists
mostly of 2 mosaic of fine cpatite crystals together with granules and flakes
of hematite; +the hematite is enclosed within apatite crystals, and is not
intorstitial. Small areas of hcavily ferruginized argillaccous material are
surrounded by the fino apatite. The rock is cut by very irregular veins that
are filled with calcite, subordinate chlorite, and small amounts of coarse
apatite and opaque iron oxide. In those veins, the opaque iron minerals form
crystals discrete from the coarsc apatite.

The table shows the grain-sizes and modal analyses of the specimens,
The model analyses should be rcgarded as inaccuratc for two mein rceasons.
Firstly, bccause of the extromely fine-grained nature of the rocks: the
grain-sizes arc smaller than the thickness of the rock slice (0.03mm.).
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TABLE
DISTRIBUTION OF APATITE AND HEMATITE

IN RUM JUNGLE PHOSPHATE RCCK.

Sample Grainsize and B.S. seive apertures. Modal analyses (%).
Apatite Hematite ____Apatite Hematite Others
Coarse Fine Coarse Fine |
Grain- BS Grain- BS Grainsize BS
size mm aperture size mm. aper- (mm) aperture
ture : .
R10792 0,13 100 04018~ < 300 0.0001- <300 5 34 20 41
0.045 to
0.027
R12824 0402~ 300~ 0.004~ <300 0.0005- <300 67 25 3 A
0.1 150 0.012 0.007
R12825 - - 0.12~ .£300 0.0005~ <300 - 38 17 45
. 0.036 , 0.013 ~
R12826 0406~ 300- 0.012 £300 0.005- <2300 37 31 20 12
0.3 45 0.018
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Sceondly, the effect of the heomatite; much of it is too fino-grained to

be scen properly during pointecounting, resulting in an under-cstimation of
the amount present. Howover, what con be seon and counted during model
analysis will bc over-cstimeted because of the "Holmes Iffcct" (Chayes, 1956).
Taking these two effects of hematite into account, it is hord to judge whether
the ultimate rosults arc over-cstimatos or under-estimatocs.

Othor minerals arc:~ R.10792: calcite, chloritc, subordinate quartz;
R.12824: quartz, ferruginous argillaccous material, ond some sericitos
R.12825:  forruginous slatc, silty slote, siltstonc, and quartzite; R.128263
quartz and mica. :

In 211 spceimens, hematite is onclosed within apatitc crystals, and not
interstitial to them; this statement applies particularly to the finer-

' grained apatite; although some hematite is enclosed in the coarscr apatite.

Specimen R.12824 is the one most free of hematite. The total
amount of apatitc present is reduced to 62% if the vugs (represented by holes
in the slide) are taken into account. Some of the wvugs arc filled by quartz,
and may be more completcly filled in other parts of the rock at this horizon.

Referance

Chayes, F.y 1956 ¢ The Holmes Effcct and the Lower Limit of
Modal fnelysis. Miner. Meg., 31, 276-281.

b4e RUM JUNGLE PHOSPHATE ORE #

by

J.Re Lohr and S.W. Prazier

Here is an informel report covering o preliminary cxamination which
you requested for the two prospect somples of phosphate ore submitted by
Rede MocDonald of Standard Oil. Thoir field descriptions ond analytical data
are cited in their letter of Scptembor 20, and reference to this information
is made in my report (Teble 1).

Prospect Seample 4

This rock specimen, which is described as a greyish red, highly
phosphatic siltstonc, contains fluorapatite as the only significent phosphatic
phase and it also roprescents the bulk minoral constituent. Next in abundance
but minor by weight arc the iron oxides - mainly micaccous ~nd fibrous
hematite with minor gocthitce  The detrital mineral group consists of quartz,
degraded muscovite, tourmalinc (var. dravite), cpidote, anatase, zircon, and
possibly others of less significancc. Collectively, the detritals reprosent
an extremely minor weight fraction,

The apatite species cppears to be exclusively fluorcpoatite, judging
from its pcle green colour, absence of CO,, and uniform refractive indices
(Noa 1.628, N = 1.631). It is prescnt a§ subhedral to euhedral stubby

* Confidontial rcport to Stendard 0il Co. of New Jersecy from the
Tennessee Valley Authority U.S.LA.

( See the assays in Tablc 4 of Part 1 of this record, )
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hexagonal prisms terminated by pyramidal forms. Crystal faces are smooth
and unscarred. Crystals show zonol growth bands (hoppor effect), with
inclusions of scalar hematite froquently concentrated along these growth
bands, or during interruptions in the cyclic precipitation of the apatite
crystals, The unit crystals range from silt sizes to a moaximum of cbout

80 microns. They are randomly oriented and lightly interpenetrated,; and it
is this intergrowth which appears to be the primary cementation in the rock.

The hematite - gocthite phases are found in sizes geonerally not
excecding about 5 microns. The micacecous to fibrous crystals, and loose
agglomerates of those crystals, fill the interstices in the apatitc mass but
do not appear to have contributed significantly to the cementation.

Quartz is found in the unusual form of rough surfaccd, skecletal
grains that have beon scverely pitted by chemical erosion. Of the
remaining detritals, muscovite shows chemicol weathering to hydromuscovite,
as indicated by depresscd refractive indices, birefringent halos, and the
physical condition of the mica scnles (deformed, crimped, curled scales often
marked by a network of shrinkage fissures),

Prospect Scmple 7

This grad scmple, which is descridbed as having o similar toxture
and chemical composition to sample 4, comprises nearly the same suite of
minerals as sample 4.

Fluorapatitc is the only significant phosphatic phasc, and it
is also the bulk mineral species in the specimen, Hematite (and possibly
some gocthitc) is the important iron mineral. Quartz is extremely minor,
less then that found in sample 4. On the othor hand, muscovite in a
articlly degraded condition is much more abundont than in sample 4, ond
accounts for most of the Si0, and 41,0, reported in the chemical analyses.
Of the remoining detritals, %ourmaline (var. dravite) was the only phase of
any significance. .

lLgeain, the fluorapatite oxists in a microscopically coarsc
crystalline form. The densor texture of this specimen is couscd by a greater
degree of cementation of the apatite crystals. The unit crystals range
from silt sizes upward to about 110 microns, and there has becen extensive
intergrowth during the fincl stages of cyclic growth. Ailso becruse of this
more extensive intergrowth, much of the scalar hematitce is occluded in the
apatite crystals - notably in bands representing interruptions in the cyclic -
growth process.

The agslomerates of degraded muscovite, residual hemotite, ond
possibly very minor clay are scon to fill the interstitial voids in the
apatitic moss,

Discussion

The coarsely crystalline form of the cpatite is quite unlike any of
the domestic sedimentary phosphates now being exploiteds The uniform
coarsencss of the crystals, thcir cuhedral form, smooth unscarred surfaces,
the hyperfine internal growth bond structure, and the nature and location of
the inclusions clearly indicate that it formed by rccrystollization in situ of
the original scdimentary phosphoritc, collophane. In bvoth samplos, remnants
of the precursor phosphate were detceted in the form of porous, rounded,
fine-grained ageregates of collophane (cryptocrystalline apatite) heovily
stained with limonite., This hydrolytic alteration appears to have been
causcd by fluoride-bearing woter, since the apatitc is'now exclusively fluor-
apatite, and the primary silica phosc shows extensive chemical crosion.
Recently, o sinilar example of this type of rcerystallization in situ was
observed in a deep-scated francolite deposit from a S.A. prospect.
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Laboratory studies of the four component system CaO—P20 ~HF- H,0
showed that vory dilute fluoride solutions attacked various basié calecium
phosphatcs to produce the cquilibrium phose, fluorapatite, in poriods of time
as short as 24 months. The crystalline zapatite obtained in these particular
oquilibrations possessed the samc coarse, cuhedral form, hobits, and

hyporfine growth bands as found in scomples 4 and 7.

Chemical dnalyses ¢ The phaso composition of samples 4 and T cannot
be reconciled closely with the chomical analyses supplied for matcericl
reported to be from the same location. The causce for the discropancy appears
to bo related to the foregoing discussion.

Beth grab samples aro csscntially binary mixturces of fluorapatite
and hematitc, but the Ca0/P,0. rcotio is too high for such o purc form of
fluorapatite, and no other ga?oium phoses were detected in significant amounts,

If by chance the analyscs woro obtained on specimens which had not
undergone extensive roerystallization, the presence of o significont fraction
of the original phosphatic motoricl (francolite) and the usually associated
rhombic carbonates could account for the high CaO/P20 rotios reported here,

On the other hand, we have confirmed that the hematitd phasc is below 5%

in somple 4 or T. Disrcoarding this minor cmount of iron oxide, the apatite
in cither sample 4 or 7 approaches tho purity of the high-srade igncous apatito
deposits of Templeton, Qucbec,

Beneficiation ¢ The amount of iron proscnt would probably discourage
uging thosc cres dircctly as clcectric furnacc burden. Calcining would not
be oxpected to causec any significant change in its phase composition. In
sample 4 whero the apatite is as microscopicclly coarse crystals, and the
very fine-grainced hematite is found os wosk cgslomerates and as froe fines
largely unoccluded by the apatite, considerable iron oxide could be recovercd
in laboratory tests by crushingz followed by washing, blunging, or scdimentation.

In sample 7, however, the homatite is largely occluded in the apatite
crystals, and littlc iron oxidec could be rcmoved by physical methods,

Matorial similar to sample 4 misht also be processcd by o modified
flotation by depressing the apetite and rcomoving the iron oxides, muscovite,
clays, otc., by desliming. Or, a high-srado hemntiteo concentrote might be

removed by magmctic or clectrostotic separators, using dry crushed orc.

Wot methods of extraction of the phosphatic phase using acid may not
bo practical becousc of a problem involving rates of solution., The rate of
solution of the apatite is decrcased because of its coarscly erystalline form
(1ow specific surfaco), while the dissolution rate of the iron oxide is
incrcased because of its very finc perticle sizes. The two materials could
not be spearated in the lcoboratory by digesticn with various acids, but not
2ll acids were tosted. The first attcmpts certainly were not promising.

It is not possible, therefore, to drow firm conclusions os to how
the phosphatic rock might be processed or beneficicted, based on the preliminary
oxamination of theso two grab samples. The exceptionally high grade of this
unusual rock, howcver, should ancouragc considerably more exploratory studies.
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Table 1.

SAMPLE LOCALITIES - PHOSPHATIC ROCK - RUM JUNGLE.

SAMPLE NO.

AUST 1

AUST 2

AUST 3

AUST 4

AUST 5

AUST 6

LOCATION

260 miles due east
of Batchelor.

Geolsec Prospect
Castlemaine Hill,
approx. 100 feet
from DDH G.1 of
B.M.R. . phosphatec
groupe.

Geolsec Prospect,
Castlemaine Hill,
approxe 30 feet

from DLCH Gele of
B.M.R. phosphate

Eroupe

Geolsec Prospect,
Castlemaine Hill,
in trench ncar
DDH G.1 of phosp-
hate group.

Geolsec Prospect,
Castlemaine Hill
in trench near
DDH G.1 of phos-
phate group.

Geolsec Prospect,
Castlemaine Hill
in B.MR. DDH G.1

‘of phosphate groupe

STRATIGRAPHIC
POSITION

Coomzlie Dolomite, Lower
Proterozoic.

Upper unit of Depot Creek
Sandstone Member; 25 feet
above base of member.

Base of middle unit of Depot
Crceks Sandstone Member.

In lower (phosphate) bed of
Depot Creck Sandstone Member;
20' * below top of unit.

In lower (phosphate) bed
of Depot Creek Sandstone
Member; 46' % below top
of unit.

Core in lower (phosphate)
unit 191! below surfacee.

FIELD DESCRIPTION OF SAMPLE

Delomite, grayish red to bluish gray, rhombic to
sucrosice Contains approximately 15% vein-
filling dolomite/calcite.

Sandstone, grayish-red, fine to medium grained,
hematitic.

Sandstone, breccia, grayish red, fine grained to
pebble sized. Coarser material pale red to white.

Siltstonec, sandy, clayey, grayish red, highly phosas’
phatic .

Siltstone, clayey, light to pale brown, highly
weathered, highly phosphatic.

SSe, Vefe - coarse grained, silty, grayish red,
contains abdt. fragments of white ss. up to
pebble size.
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SAMPLE NO. LOCATION STRATIGRAPHIC FIELD DESCRIPTION OF SAMPLE
POSITICN

AUST 7 Buckshee Prospect, In lower (phosphate) unit of Siltstone, clayey, grayish red (weathered
approximately 1 mile Depot Crecek.Sandstone surface lilac coloured), highly phosphatic.
west of TEP's Whites Member,
openpit. uranium -
mineo

AUST 8 Buckslee Prospect In upper? unit of Depot Hematite, medium, light gray, weathered surface
approximately one Creek. Sandstonhe:-Membet.: . rust coloured. '
mile west of TEP's
Whites openpit
uranium mine,

AUST 9 Auger hole In lower (phosphate) unit of Reddish brown powder, probably from clayey

, 56/10N/ 301-40" - Depot Creek Sandstone. siltstone,
1

These samples were collected when the phosphate deposits were thought to occur in the

lower part of the Upper Proterozoic Depot Creek Sandstone shown on the B.M.R. Rum
Jungle Special 1" : 1 mile geological mape. ,
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P.IT 3

BOTANICAL TESTS

1e REPORT ON POT TESTS WITH SiMPLES OF RUM JUNGLE
PHOSPH/TE ROCK.

by
M.J.7. Normen 1

Samples of two types of phosphate-rich rock from the Itum Jungle
areca were received from the Burcau of Mineral Resources for assay. The
samples were s o

2 1. Rum Junglec No. 1. = DPole red colour

2. Rum Jungle No. 2. =~ Ochre colour

Methods

Thc assay method adopted was to compare the responses of grain
sorghum plants grown in Tippera clay locm (a phosphorus-deficicnt soil from
Katherine, N.T.) to the two phosphates ond to Christmas Islond rock phosphate
dust and superphosphatc at 4 levels of fartilizer. The 17 trcatments were:

Rum Jungle No. 1 ( 1 cwt/ac (equivalent)
Rum Junglc No. 2 2 4 cwt/ac
b4

Christmas Island Rock é 8 cwt/ac

Supcrphosphate 16 cwt/ac

Contr01 OO0 e s 0000000 NO phOSphato

(With 3 replicates)

Fertilizers werc milled to a fine powder and mixed with Tippera
clay loam soil. Five-inch cnamcl pots were filled znd each planted with
12 scceds of "Hegari! grain sorghum on October 26, 1962, The pots were placed
in the grecnhousc and watered 2 - 3 times a2 day. On December 12, all plants
were harvestced.  The tops were cut off ot ground levol an@ the roots washed

free of soil. Tops and rocts were dried separately at 85 C for 24 Lhours and
weigheds  The dried somples worc milled and analysed for totzl phosphorus.

L C.5.I.R.0. Division of Land Rescorch and Regional Survey.

2 Both samples wore tekon from Costean 1 at Geolsec. Scmple 1 came from
459 to 462.5 fect ond semple 2 from 260 to 350 fect,
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The total phosphorus content of the fertilizers was @

Rum Junglec 1 - 150 2%
Tum Jungle 2 - 5.6%
Christmas Islond - 15.6%
Superphosphato - 10.5%

159 mgm of fertilizor wos mixzod in cach pet for coch cquivalent
1 cwt/ac of fertilizer, Percontagce recovery of the total phosphorus mixed
in each pot, at the 4 cwt/ac level, was thercfore s '

Rum Jungle 1 - 1.44%
Rum Jungle 2 - 2.90%
Christmas Island - 2.5T%
SuperphOSpha£e - 9.82%

Thus, compared with Christmas Island rock phosphatc, Rum Junglo 1
had a similax total P content but gove o substantially lower rccovery by
plants; Rum Junglc 2 had a low total P contont but gave o rccovery of the
scme order as Christmas Island rock. Parcentage recovery from superphosphate
was higher than that from 2ll other materials.

Conclusion

411 the results, dry matter yicld, phosphorus contcnt, phosphorus
yieold and phosphorus rccovery, support the conclusions that the amount of
phosphorus in the Rum Jungle samples immedictcly available to plants was low.
Wheother the rock is suitable as a basc for the manufacture of superphosphate
is a matter for industrial chemists and economists to decide, but from this
tost it would scem that unless the moterial shows a compensating long-toernm
raesidual cffeet of o very high order it is not suitable for dircet use as a
phosphate fartilizer.
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Table 1
POT TESTS.

PHOSPHOROUS CONTENT OF PLANTS

Plant Equivalent Fertilizor Rum Jungle Rum Jungle Christmas Super-
Attribute Level ‘ Sample 1 Sample 2 Island phos-
Dust phate

1 cwt/ac 0.072 0.049 0.066 0,044
4 cwt/z20 0.063 0.047 0.064 0.123
Phosphorus 8 cwt/ac 0.061 0.062 0.064 0.238
Content 16 cwt/ac 0.071 0.064 0.062 0.221
of
tops Mean of all lcvels 0.067 0.056 ‘0.064 -
(#P) Meon of 1 & 4 cwt/ac 0.067 0.048 0.065 0,087
Control P contant with no fertilizer 0.036
1 cwt/ac 0.046 0.040 0.036 0.036
4 cwt/ac 0.037 0.040 0.039 0.075
Thosphorus 8 cwt/ac 0.040 0.042 0.042 0.101
Content 16 cwt/ac 0,041 0.040 0.050 0,138
of
roots Mean of 2ll lovels 0.041 0.040 0.043 -
(%P) Mean of 1 & 4 cwt/ac  0.041 0.040 0,038  0.058
Control P content with no fertilizer 0.044
1 cwt/ac 0.058 0.045 0.051 0.040
Mcan 4 cwt/ac 0.050 0.044 0.052 0.100
Phosphorus 8 cwt/ac 0.051 0.051 0,055 0.168
Content 16 cwt/ac 0.054 0.051 0.057 - 0.181
of
whole Mean of all levels 0.053 0.048 0,054 . =
plant Mean of 1 & 4 cwt/zc 0.054 0.044 0,052 0.073
(%P)

Control P content with no fertilizer 0.040
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2,  REPORT ON POT TEST WITH S.MPLES OF CiLCINED
RUM JUNGLE PHOSPH..TE ROCK

by
M.J.T. Norman'

Introduction

Samples of two types of phosphate-rich rook from the Rum Jungle
arec. woero received from the B.M.K. in 1963 for biological assay. A pot
test with sorghum on Tippera clay loam soil from Katherine, N.T. was carried
out, in which the fertillizers werc compared, at 4 rates, with superphosphate
and Christmas Island rock phosphate dust. The results were disappointing,
though with the possibility of long~torm residual values, a 4~-year field
experiment with the two materials was established zt Katherine in December,

1963.

Following o report from the British Phosphate Commissioners
concerning the beneficial cffects of caleining low-grade phosphate rock
from Christmas Island, small samples of the Rum Jungle moterizls were calcined
at 800°C for 2 hours and given a further pot test.

Methods

The meothod adopted was to comparc the responses of grain sorghum
plants grown in Tippera clay loam (e phosphorus - deficient soil from
Katherine, N.T.) to the two calcincd phosphates and to superphosphate and
Christmas Island rock phosphate dust at 4 levels of fertilizer with 3
replicates,

Tho 17 treatmonts wore

Caleined Rum Jungle No. 1 (1 owt/ac equivolent
Calcined Rum Jungle No, 2 E 4 owt/ac "
Christmas Islond Rock 8 cwt/ac "
Superphosphate g 16 cwt/ac "

Control G800 0800000000800 080 00000000 No phosphate

1 C.5.I.R.0. Division of Lond Research and Regional Survoey.
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Fortilizers were milled to a fine powder and mixed with Tippera
clay loam soil. Five-inch cnamel pots were filled and each planted with
12 secds of Texas 620 grain sorghum on November 26, 1963. The pots were
placed in the greenhouse ~nd woterced 2-3 times a day. On Jonuary 7 ( 6
weeks lator) all plants werc harvested. The tops were cut off at
growdlovel and the roots washed frec of soil, Tops and roots were dried
soparately at 85°C for 24 hours and weighed. The dried samples have
been retained for future phosphorus analysis, but it was thouzht that in
vicew of tlie interest attaching to the results an interim report on dry
mattor yields alone would be desirablo.

Results

! (Sec attached tablo)

The plants responded well to all fertilizers up to the 8 cwt/ac
lcvel. Conmsidering tops only, there was an approximately lincar respense
to lum Jungle Nos. 1 and 2 and to Christmas Island up to the 16 cwt/ac level.
The interaction botween rates and fertilizers was significant at P - 0.01,
owing to a depression in yield at the highest level of supcrhosphate.
Differcnces betweceon fertilizors and rates in root yield of sorghum wore
not significant, and hence the comparison of total yield (roots and tops)
was similar to that of tops alone.



POT TILSTS.

SORGHUM YIXELD FROM SUPERPHOSPHATE
iND CALCINED ROCK FPHOSPHATE

Sorghum "yicld (@ms por pot)
uiv. Rlate
Fertilizer T

(cwt/ec) Tops Roots Total

1 2.64 2,35 4499

Super- 4 3016 2014 5.30
phosphate 8 6.49 3.22 9.71
16 5.32 2,67 7.99

Mean 4,40 2,60 7.00

1 2.46 2,82 5.28

Calcined 4, 4e21 3.04 T.25
Rum Jungle 8 4643 2.88 T.31
No. 1 16 - 5,70 4.09 9.79
Mean " 4,20 3.21 7.41

1 2.69 2.26 4495

Calcined 4 2.72 2.55 5.27
Rum Jungle 8 3.70 3.18 6.88
No. 2 16 4.41 2.24 6.65
Mcan 13,38 2,56 5.94

1 2.69 2.47 5.16

Christmas 4 3.80 3.02 6.82
Island 8 439 2.68 T7.07
Dust 16 4.61 3.79 8,40
Mean 3.87 2,99 6.86

1 2-62 \ 2.47 5009

Mean 4 3.47 2.69 6.16
of 8 475 2.99 T.74
fertilizers 16 5.01 3.20° ‘ 8.21
Mean 3.96 2.84 6.80

ContrOI 2.16 1072 3.88
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Table 2.

STATISTICAL [NALYSIS OF THE YIELDS

Main offect of Y0.16  N.S. at ¥ o0.32
fortilizers ‘ (P 0.001) P=0,05 (P 0,05)
+ + A
Main effect of - 0.16 N.S. at - 0,32
rotes (P 0,001) P = 0,05 (P 0,001)
. Interaction, fertilizors i 0.32 N.S. at ¥ o.64
X rates (P 0.01) P = 0.05 (P 0.05)

(Standard errors rcfor to analysis of all figuros oxcluding control)

Discussion

In comparison with the previous tost with uncaleinod samples of Rum
Jungle phosphate, these results are very promising. The inereasc in citrate
solubility following caleining cppears to have increcsed tho aveilability of

. phosphate to the plant (under pot conditions, it should be stressed) to a

markgd dogreco.
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3. REPORT ON POT TESTS WITH S/MPLES OF
RUM JUNGLE FHOSPHATE ROCK.

CALCINING TIME-TIMPERATURES VS. WNTREATED ORES.

by
1.J.7. Norman'

Introduction

4 roquest was reccived from the Bureau of Mineral Resources in
1963 for biological assay of two grades (high and low) of phosphatc rich
rock from Rum Jungle, N.T. Two pot oxporiments were conducted, using
grain sorghum as test plant, on Tippora clay loam (a phosphorus deficient
soil from Katherine, N.T.).

In the first cxperiment, fincly ground Rum Jungle phosphates were
compared, at four rates of ap-lication, with superphosphate ond Christmas
Island rock phosphate. DRum Jungle phosphate performed vory poorlye.

Following a report that calcining low grade Christmas Island phosphato
ores, to increasc their citrate solubility, was recommended to the British
Phosphate Commissioners, a sccond cxporiment was carried out. Colcined
Rum Jungle phosphates wore comparcd with supcrphosphate and Christmas Island
rock phosphate, again at four levcls, Calcining incrcased the effectivencss
of tho high grade matorial to approximately that of superphosphate, and the
low grade material to that of Christmes Island rock phosphate.s ‘hen a
third experiment was plamned to mcosure directly the effect of coleining ltum
Jungle phosphate, it was found that the scmples used in the sccond oxperiment
had been calcined, by crror, ot 800°C for 2 hours instead of 880°F for % hr, >
Further samples wero obtained and half of each calecined at 450 C for 40 mins., ©°

Mothods
High and low grade Rum Jungle phosphates, calcined at 800°C

for 2 hours, 450°C for 40 minutes ond uncaleined, were compared at four rates
of application and with a control.

1 C.S.I.R.0. Division of Land Rosearch and Regional Survey.

2+ e samples calcined at 800°C for 2 hours were part of the material
used. in botanical test 1. Tre material used in this experiment

is part of thc uncalcincd phosphate rock used in field tests started
in Katherine in 1963. ‘ :
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- Tho twonty-five tréatmont combinctions were

_ Calcincd 800°C 2 br ) 1 cut/oc cquivalent
Rum Jungle Ra.q x Calecined 45o°C £0 min{ x )2 cwt/oe cquivalont

)
Dum Jungle No.2 Uncalcined ) 4 cwt/uc equivalont
' : | 8 cut/ac cquivalent
+ Nil,
The design was replicated threc timos. The experiment wos

conductod in tho greenhousc in Canbarra.

The fortilizers; obtained in the form of powder from B.M.R. were
mixcd with sioved Tippera clay loam ond placed in five inch cnamel pots.
Bach pot wos plantod with sovemtorn mocds of Toxas 620 groin sorghum on 20th
Fobrucry, 1964, and watcrcd 2-3 timos poer day. Cn 28th Fobrurxy, the numbor
of plents per pot was roduced to cighte The trial was rcrandomized each
woek. .

; On 20th March, 21l plants werc harvested at ground lovel, ~nd the
roots washed frce from soil. Tops and roots were dried scoporately ot 105°C
overnighit cndl weiched, The dried semples have boen retoined for phosphorus
~analysis, the rcosults of which arec not yct available.

Resulte
(sce attached table)

The plants did not rcspond to fertilizer as well as in the first
two oxpeoriments. Total growlh per pot was os low as 20% of that recorded
previously, possibly duc to two wecks shorter growing period and lower
glasshouse tomperaturcs. In additicn some plents showed cvidence of a
nutritional disordor, probably duc to unsatisfactory wator rclations.

Approximately lincar responscs worce obtained in top growth to rotes
up to 8 owt/ac with all forms of fertilizer, although rosponsc to rotes of
uncalcined phosphate was not significont. Thorc was no intcraction between
ratos and forms of fertilizor. )

Calcining considerably improved the cffect on grein scrghum growth.
The most interesting offect, howgver, was the incrcase in yicld obtained with
higher grade ore caleinced ot 800 C for 2 hr compared with that caleined at
4507C for 40 min. ‘

The apparent grade x caleining interaction, although failing to
reoch significance at the 5% lovel is probably o rool effcct duc to higher
phosphorus contont of the fresh orc samplc obtained for caleining at the
lowor tomporaturc.

aricbility in root yields wos much higher thon in top yiclds.
Significant differcnces were obtoined botween mean rates of fortilizer,
but the diffcerences between types of fertilizor failed to rocel: significance
at the 5% lovel. Thorc were no significant intoractions,

\

Discussion

e} . . ; .
4507C for 40 mins closcly appreximates the tlmc/tcmporaturo

. . o} i s : .
combination of 80C T for 4 hour rccommonded to the British Thosphatc Commission.

Thero &8 no obvious roason for the incrcasc in yiclds obtained by caleining
at 800°C for 2 hours.

Before having larger guantitics caleined for ficld coxperimentation, a
further pot eoxperiment is plamned. This will be desirmed to cvzlucte the
cffocts of times and tomporaturcs of .caleining, covering the renge 400-800°C
at 30 mins-2 hours on both high and low grade ores.
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Table 1. .
POT TESTS.
YIELDS OF OVEN DRY MATERIAL FROM CALCINED PHOSPHATE ROCK PCT TESTS.
K384C
Roots yield Tops yield
. (gms/pot) (ems/pot)
* -
4Eemperature—time Grade 1 2 4 8 Means 1 2 4 8 Means
(cwt/ac) (ewt/ac) (cwt/ac) (cwt/ac) (cwt/ac) (cwt/ac) (cwt/ac) (cwt/ac)
* [ 2 High Grade 00853 00967 1-390 10260 1.120 00770 Oo857 00983 1 0270 00970
. 450 C for 40 min
: Low Grade 04740 0.767 0.883 14200 0.898 0.740 0,840 0.907 1.160 0.912
!_ o ‘ High Grade 1.100 0,893 0.897 1.370 1.070 0,947 0.913 1.050 1.400 1.080
- 800 C for 2 hr .
: Low Grade 0.853 1.130 1.050 0,917 0.986 0.800 0.843 04873 1.050 0.891
}
e High Grade 0.700 0.953 0,903 1.060  0.903 0,600 0.840 0.731 0.823 0.772
* Uncalcined .
Means 0.822 0.922 0,977 14120 - 0.768 0.845 0,899 1.090 -

*
See the assays in Table 1, Section 1, Part

R St

o



18d.

STATISTICAL ANLLYSIS OF YIELDS.

Roots L o Tops
Item Standard error Probebility Stendard crror  Drobability
Type Yo0.0786 .  >0.05 - X o.044 0.001
Rato ¥ 0.064 0.05 ¥ 0.036 0.001
Ratcs x type * 0,157 not significont ¥ 0.089 not sig-

nificant.
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PART 4.
BENTFICIATION TESTS.

1. PRELIMINARY STUDY OF THZ BiNIFICIATION OF A PHOSPHATE ORE BY PHYGSICAL
METHODS.

oy

The Colorado School of Mines Research Foundation Inc, !

Introduction

This project, for the proliminary investigation of the bencficiation
charactcristics of a phosphato ore (roportedly from justralia), was
initiated by Mr. W E, Wallis, Exploration Managoer for the Standard 0il
Company of New Jorsoy, by a lotter dated October 9, 1962,

Objective and Scope

The present investigation was limited to a preliminery study to
determine whether or not o markctoble. phosphate mineral concentratce might
be rcecovered from the ore by conventional mineral boneficiation mothods,.

Summary and Conclusions

The following summcrizes the results of test work performed with a

composite samplce having the chemical analysis 17.1 per cent r 5 and 15.0
per cent P02 3*

4 high grade marketablo phosphate product containing less than the
permissible amount of iron oxide impurity cannot be recovered cconomically

from any particle sizec range by conventional bencficiating methods, Tho
rcasons for this are :-

(2) Much of the iron is less than five microns in sizc and is
intimatecly bound within the phosphate mineral crystal.
Conscquently, cny concentration of fluoroapatite particles in
sizes largor than 325~-mosh still contzins too much iron to be an
acceptable product.

fbout 25 percent of the P O5 in the sample is represented in this
size fraction.

(b) Approximately 75 per cent of the P,0. and 67 poar cont of the
Fe O arc contoined in the subsievé or minus 325-mesh primary
sllmés and clay material.  Although the possibility of obtaining
o satisfactory product from this sizc range exists, thore are no -
commercial physical methods that successfully and economically
beneficiate this colloid-like moterial.

Recommendations

Owing to the low voluc of tho final product, the beneficiating
nethods ordinarly =pplied to fimerican phosphatc deposits must necessarily

be low in coste These methcds, unfortunatoly, arce not applicable to the
project sample. '

If, however, other considcrations such as the size of the dcoposit,
the cuse of mining, and the extent of the loecal market are favourcble, then
further inveostigation into now and perheps more costly bencficiating
proccdures may be in order. imong these possible methods ares

1+ The sclective chemical leaching of cithor the desired
material or the soluble impurities,

2. The separation ond rcemovel of the phosPhatlc partlcles
by selcetive flocculatione.

Confidential report to the Standard 0il Co. Inc.
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3¢ The usc of flotation for the ultrafine matcricl.

Basic rescarch will be roquired to determinc the suitability of,
and to develop the procedurc for, any of the mcthods mentioned.

The principal deterrcnt to the flotation of slime meterial has beon
the enormous quantities of rcagent roquired to effcet flotation.  The
considerable amount of phosphoate being discarded with the slimes in the
Florida operations has bcon of somc concern, and investigotions into the
possiblc recovary of this motorial by flotation have been made, Some
success hes beon achicved by the usc of oiled auxilliary collcctor minerals,
upon which the desired slimc matorial collects and is recoverced, but this
technique requires further dovelopments

. Discussion

Threc samples of phosphatc orc, marked IN-29(37), DN~29(381 and
IN-29(42), wore received and these werc composited into onc samplc, This
composite sample, which was cesignated Compositc Sample Nos1, wos the feed
material for all tests reported here.

Details of the procedurc uscd in making the composite somple for the
investigative progrom are given in Exhibit 1 of the Appendix. 4 portial
chemical analysis is given below (Tablc 1).

Table 1

CHEMIC..L /NALYSIS COMPOSITE S.MPLE NO. 1.

P05 Fo,0, U,0g
# % #
1741 15.0 0,018

Particle size and P205 distribution

L serocn assay test was conducted to determine the particle size and
P, 0. distributions in the project sample. In this test, the minus g inch
composite material was given an attrition mixing scrub in orler to rcduce any
agelomerates, both clay and mineral, to discrete particles. The complete
data for this test arc ¢iven in Ixhibit 2 of the ippendix.

The particle sizc distribution results, which are also shown
graphically in Figurc 1, rovealed that 77.0 per cont of the material wos
smeller than 270-mncsh and thet 73.Z2 per cont was smoller than /400-mesh (38
microns).

Bach mosh range above 270-mesh wae not submitted scparately for
chemical analysis beecuse so littlc of the total sample was roprescntod by cach.

The samples originally sont to llwso Standard 0il (Aust) Pty Lt werce takon
from costean 1 at Geolsce over the following intervals,
Semple 1 280t -~ 295!
n 2 295! - 315!
" 3 315' - 330!
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Instoad the screen fractions werc combined to form-
1. A coarsc fraction as rcpresented by the plus 28-mesh matcrial.

2. A minus 28 plus 270-mesh fraction. This is the normal range
of phosphatc mineral flotation.

3. A minus 270-mcsh slimc fraction.

The chomical analysis, weight distribution, and P20 and Fe203
distribution of thosc threc broad catogorios arc shown in Tabéc 2.
Table 2.
CHEMICAL ANALYSIS; WEIGHT, P205 AND Fe203
DISTRIBUTION IN SCRUB SAMPLE 1.

Analysis Distribution
Scrocn Product  Weight PO . Fe,0 PO Fe,0
(Tyler) Mcsh %2 > g 2’3 %2 5 % 273
Feed (computed) 100.0 171 151 100.0 100.0
+ 28 8.6 159 2146 8.0 12,3
-28  +270 14.4  11.5 13.9 9.7 13:2
-270 77.0 18,3 14.6 82.3 4.5

The important facts rovealed by the scrccn assay tost werc that the
major portion, 82.3 per cent, of the P,O. was presont in tho ultrafinc (minus
270-mesh) material and that the Fe,0 gigtribution closely followed that of
the P.O.. This indicated closc pﬁyéical association of iron with the
phOSpﬁaie minecralization.

Matcrial degradation

It was rceasoned that the sorub used to prepare the samplc for the .
scrocn assay .may have been too sevore, and that material dogrodotion from this
trecatment may have been responsible for much of thce subsicve matorial,

To determine whether or not this were possible, a test was porformed
in which the samplc was sorubbed in stages. he matorial wos given first a
light blunging in o rotary-type scrubber to soften and loosen the primary
slimes and then a series of onc-minute attrition scrubs. The minus 270-mesh
material was removed after coch scrub and only the plus 270-mesh subjected to
further trcotment. :

Ixhibit 3 of thc Appendix presents the details of this test, and
Figure 2 is a graphical represantation of the test resultse.

The 44.2 per cont minus 270-mesh shown at zero time in Figurc 2 was '
the amount of fine material removed by the rotary blunge. The cmount of
slimc production was fairly ropid for the first threc attrition scrubs ond thaen
decrcasced to a uniform rate of approximately 1.5 per cent for each minute of
scrub. It was deduccd from this that the rotary blunge and the three minutes
of attrition scrub effcctively romoved the primary slime matcrial in the semple,
cnd that further scrubbing served only to reduce particle sizc by autogenous
grinding.

: Figurc 2,

Although only 71.8 pcr cent of the samplc weight was loss than
270-mcsh after the three-minute scrub, versus 77.0 per cent in Scrcon Assay
Test Nos1, the differcnce wos insufficicnt to make any significont chonge in
the scrcen ossay results,. BEven at recsoncbly mild scrubs, ot lcast 75 per
cent of the P205 may be cxpeeted in the ultrafine sizes,

Floatation tost

Although most of the PO was in tho fraction which was outside the
rangc normally considorcd for flotation, a flotation tost was porformed with
the minus 28 plus 325-mesh frection to dotcrmine the type of product that
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might be achicoved by this bencficiation mothod.

First attcmpts at flotation were made with samples which had been
scrubted only mildly in order that more matcrial would be in the flotation
sizc ranso. These were unsuccossful, however, because considerablc amounts
of slimes were produced during the reagent conditioning step, and ‘even large
quantitics of reagont were incffective in coating the apatite particles.

The final procedurc used to obtain the feed for the flotation test
is outlined in Scrub Test No.2, Ixhihit 2 of the Appendix. Bricfly, this
proccdurc included stage crushing the originel material in minus 14-mesh, then
blunging this in a rotary scrubber, ond finally scrubbing in o laboratory
Fesorgron flotation machine, The latter scrub was considerobly milder than
that obtained with a VWemeo attrition scrubber, and the fin:zl products
resulting from the trcatment above are shown in Toble 5.

Table 3.
CHAMIC.L N.LLYSIS; WIIGHT, P205 AND F0203
DISTRIBUTICHN IN SCRUB SAMILE 2.
Chemical

| ‘nalysis (computed) Distribution
Scrcen Product Weight r.0 Fe 0 2.0 JASY)
(Tyler) Mosh % $0  % 23 A i
Feod 100.0 16.8 15.0 100.0 1€0.0
- 14 + 28 9.6 17.7 20.2 10,1 13.0
- 28 +325 19.8 13.6 1541 1641 2040

The fecd preparation proccdurc resulted in more material weight and
more P205 in the intermediate size range (compare with Screcn Lsscy Test No.1)
but muéh’was still in the form of hord clay bzlls.

The minus 28 plus 325-mesh material was conditioned for four minutes
with the following roagent quoantities:

oble 4.

FLOTLTION TiST — CCHDITIONING LEIGENTS

Reagont . Poﬁ&g%agggnTﬁ808f
Sodium Hydroxide : 0.33
Acintol D29IR (o partially

distilled tall oil) 1433

Fuel 0il No.?2 1,48
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A considcrable excess of colleetor reacents was added purposcly
1o allow for the consumptlon by the sllmes produccl during condltlonlng.

The concentrate obtalncd from the rougher flotation wes civen
four clecanings. Thc t“lllnbo from the first threec cloanlng oporﬂtlons
wero somewhat similar in appearance and thoreforo wcro combined for chcm1ca1
angly51s.

The table below summorizes the results obtained from the flotation
tost. Completc flotetlon tost data arc siven in Ekhlblt 4 of the Appwndix.

Tablg_i,
RESULTS OF FLOTLTICN TEST

“Chemical  ~  © ‘-“"’*‘Pér‘ﬁént‘

ﬁnqus;s Distribution
Product Weight PZOS' “Eegoé‘ 2205 s 'ﬂ9203
Feed (computed) 100.0 13.6  15.1 100,0 100.0
Fincl concentrate 10.8 34,2 9.44 27.2(1) 6.8
4th cleaner tailing 1.9 24.6 16,2 3.4 2.0
3rd clcaner toiling 2.8
2nd clecancr tailing Te2 11,6 10.2 19.3 1543
1st cleaner toiling 10.6

Roughor toiling 6447 1.5  17.T 5041 75.9

(1) Only 4.4 per cont from originol ore,

&L concentration of the sz ond some rejection of thc iron minerals
was CCOmpllShOQ by flotaticn. ‘ﬁorcas the feed materlal contulnod
approx1mately equal quuntltho of P and Fe O the flnal conccntrutc product
P.0 contcnt was lmost four times %hit of the 2 3

275
4Llthouzh the concentrate product had a satisfactory P O analysis,
the 9.44 per cent Fe 0, content was much too hlgh for this mutor§ al to be
acccrted commcrc1u11y.

The P O5 rocovory represented by the flotation concentrate was only
4.37 per cont of the P205 in tho original sample.

From the test rosults it was concluded that the flotation method of
mineral beneficiation was not gppllcrblc to the projecet samnlo matcrlal.

Gravity concentration

4 gravity concentraticn test was performed with the minus 14 plus
28-mcsh material to determine the type of procuct obtulngulo from this sizo
range. In vicew of the dote obtained .fiom prior tost work the results from
this test would be of academic intercst only.

The sink-float procedurc was used in this test to scparate minerals
of diffcrent specific grovity. The sample was treated first with a liquid
having the speeific gravity 2.88. The partieles hoving a specific gravity
higher than 2.88 were collected in o sink product, while thosc floating ot this
Consity were further trcated with o liquid of lower specific gravity, 2 673
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thus, threc products werc obtoined. The lower liquid gravity was just
sufficient to float quartz. Test details are given in Exhibit 5 of the
Appendix. - Test results aro_rcprcauccd below.

Table 6

RESULTS OF GRAVITY CONCIENTRATION TZST

Chenical Pcr Cont
Anclysis Distribution
Product Woisht T.0 TFe 0 ».0 Fe, 0
A A A A i
Feed (computed) 100.0 177 20,2 100.0 100,0
Float a2t Sp. Gr. 2.67 29.6 1C.4 10.7 174 157
Float at 2.88, Sink
at 2-67 3408 1495 2914 28.5 50-7

Sink at.Sp. Gr. 2.88 35'6 2609 1901 54-1 3306

These results again domonstrated the intimate associztion of
phosphorus and iron and the impracticability of producing o satisfactory
concentrate by conventional phosphate beneficiation techniques.

retrographic examination of the flotation concentrate,

To dcterminc the reason for the high iron content of the flotation
concentrate, this material was sized into tho four fine fractions, minus 100
plus 150, minus 150 plus 200, .minus 20C plus 270, and minus 270 plus 325-
mesh, and examined under the petrographic microscope. The primary phosphate
mineral, fluoroapatite, occurrcd as stout subhedral forms in each of thesc
fractions. There was also some light to dark-brown structurcless moterial
that was identified tentatively cos clay. This was cxpected because the
material had not bewn given the vigorous scrub necessary to reduce clay lumps.

& fow grains of fibrous wavellite were observed in cach fractibn,
end the small amount of quartz present was most abundant in the plus 150-mesh
fra?tion and decreased tc cssentially none in the minus 270 plus 325-mesh
roangce

Scales of micaceous hemotite occcurred in zonal-like crrangements
within the fluoroapatite crystals. These ircn particles ranged in size
from 0.5 to 5 microns, and appcared to have been incorporated into the
fluoroapatite during erystal srowth. The extremely fine size of the iron
mineral, together with the monner in vhich it is ascociated with the
fluorocpatite, indicated that the possibility of rccovering o suitable low
iron phosphate product by physicol methods was very rcmote.
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LPTINDIX

Exhibit 1.

Sample Description and Preporation

Sponsor's Dosignation of Sample
Date Neceived at Foundation
Sample Weirht

Container

Sample Description

Method of Preparation

IN-29 (37), IN-29 (38), IN-29 (42)
November 9, 1962.
Lpprox. 100 1bs.

Three 45-1b o0il drums. The scmplcs were
further cncloscd in doublc durlap sacks.

IN-29 (38) - Pale yellow=~brown fincs

ond cloyey opslomerates up to 2" in size.
IN-29 (37{ - Similar to the scmple above,
but more reddish in colour.  Mlso more
coarsc material, and somc pieces about 3",
W-29 (42) - Similar to (37) above except
there was less of the coarse matorial.
There were ilso 2 or 3 hard rock pieces.

to

!
3]

3n
49

ifter crushing the coarse piecces
cech of tho 3 individucl somples was .
mixed thoroushly and split onces Then &
of each individucl somple wos token and
combined to form a composite somple which
was deosiznated Composite Scmple Nolsie

The composite scmple was furtlher crushed
to 4", mixed thoroughly, cnd smell samples
split out for the test work.

The moisture content of the Composite

Sample was 9.3%.

Table 1.

CHEMICAL AN.LYSYUS CCMPOSITE

et

S.MPLE NO. 1.

P205 Fe203 U308

i % 4

171 15.0 0.018
Ixhibit 2

Sercgn Assny Tesy

Screen Lssay Tcst No.1

Sample

Procedurc

Approx. 670 grams of Composite Sample
NO. 1 (-%") L

The sample was pulped to 4
scrubbed for 5 min in = laboratory Wemco
attrition scrubber. Thc sample was de=-
slimed by screening at 270M, Since the
+270M fraction appearcd to still contain
clay particles, this fraction was given

an additional 4 min scrub beforc wet
screcening to producc the size fractions
listed below.

The individual fractions represented so
little materizal that they were not

ancalyzed separately but combined into three
fractions; a +28M coarsc frzction, o size
range (~28+270) suitable for flotation,

ond a «270M size.

o

¢ solids and

o
Cy
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Table 2

RESULTS OF SCREM [LSSLY TEST

Chemical
inalysis Por Cent
) Distribution
Screon Product Weight % | <o Fo Uy P205 Fe203
(Tyler) Mesh Dircct Cumulative =
Head (computed) 100.0 171 15.1 100.0 100,0
+ 10 2.5 2.5
-0+ 14 2,2 4o
- 14 + 20 2.3 7.0 15.9 21.6 8.0 12.3
- 20 + 28 1.6 8.6
- 28 + 35 1.2 9.8
- 35 + 48 1.3 11.1
‘- 48 + 65 1.7 12.8
- 65  +100 1.8 14.6 1.5 13.9 9.1 13.2
-100 +150 2,3 1649
=150 +200 2.3 19.2
-200 +270 3.8 23,0
-270 T7.0 18.3 14,6 82.3 T4e5
Notes

The =270 +4C0CM fraction was determined later and found to be
3.6% of the total sample weight.

Scrub Tost Noe1

Purpose

Szmple 3

Procedure

-

Exhibit 3

Serub Tests

Because Screen Jssay Test No. 1 has shown
that most of the sample was less than 270M,
this test was performed to determine the
cffect of the attrition scrub on sample
degradation.

Lpprox. 670 grams of Compcsite Sample No.1
(~z"=.

The scmple was given a gentle scrub by
blunzing at 20% solids in o rotary scrubber.
Following this, the pulf was screened at 270M.
The +270M fraction was thon pulped to 50%
solids and scrubbted in a laboratory Wemeco

.ottrition scrubber for 1 min. The scrubbed

procduct was ggain scrcoencd at 270M. The
attrition scrud procedure wos repeated for a
totel of five 1-min. scrubs, a 2-min. scrub,
znd o 3-min scrub.
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Results:
Table 3
RISULTE OF SCIWUB TESTS NQ. 1.
Scrub time
(min. Weight
Screon product Scerub Type Direct Cumulative Direcct  Cumulative
mcsh (Tyler)
~270 Blunge 15 - 4042 44,2
-270 Lttriticn 1 i 173 61.5
=270 Lttrition 1 6.9 684
-270 attrition 1 3 344 T1.8
-270 Lttrition 1 4 205 7403
=270 Lftrition 1 0.5 1+5 75.8
=270 Attrition 2 T 2.3 78,1
~270 Lttrition 3 10 3.3 81.4
+27C : 1846
Scrut Test No.2
Purpose ¢ To provide material for Flotation Test No.1
Sample : Lpprox. 1.380 grams of Composite Sample No.1

That had been stage crushed to pass 14M.

Procedure The sample was blunged for 15 min in the
rotary scrubber and then screcned at 325M.
The +325M fraction was transferred to a
laboratory Fagergren flotation cell and
given a series of 2-min. scrubs, cach
followed by screening at 325M, Total
scrubbing time was 10 min.

The +325M material was screcncd at 28M, and
the =28 +325M fraction cgain scrubbed in
the flotation cell. Scrubbing was dis-
continued cven though it was covilent that
additional scrubs would produce more -325M
material.

The type of scrubbing sction obtained with
the flotation cell was considerably milder
than that with the Wemco attrition.
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Results @
Table 4
RESULTS CF SCRUB THEST NO.2.
Chemical cmelysis
(Computed Distribution
Seample
i Join . i
(S;rizg gz:i§ct in hgight ?205 Fo,0, ?205 Feo,0y
R % % % ; %
Feed 1CC.0 16.8 15.0 100.0 1CC.0
- 14 + 28 946 177 20.2 1C.1 13.C
-325 ' 7006 1705 1402 7308 6700 N
Exhibit 4

Flotation Tost No.1.

Purpose 3
Sample :

Test Conditicns s

Flotation Test

To test the amenability of the phosphate
mineral to the flotation proccss,

Tho ~28 + 325M fraction of Composite Sample
No+1 obtained from Scrudb Test Nol.?2.

o Zeblo By, »
FLOTATION TEST PROCEDULE

Reggentspf Pounds.Por Ton of Ore

Time % pH Acintol Fuol 0il1 -
Proccss min. Solids Start NaCH D291R No. 2 il
Condition- 4 60 Ce33 1.33 1.48
ing
Rougher
flotation 3 15 8¢5

Note: The rougher concentrate was given 4 cleanings.
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Results
Table 6.
RESULTS CF FLOT..TICN TEST.
Chemiccl Per Cent
lnalysis Distritution
Product Weight 20 Fe,0 ?0 e O
%2 5 ¢ 2°3 2 5v I‘e2C3
Foed( computed) 10C.0 13.6 15¢1 - 100.0 1000
i Final concentrate. 1C.8 34,2 9.44 27.2 6.8
4%th cleancr
tailing 1.9 24.6 1642 3.4 2.0
3rd cloaner
tailing 48
2nd clcancr
tailing T.2 1.6 10.2 19.3 1543
1st cleaner
toiling 1046
Rougher tailing 6447 10.5 17.7 5041 75.9

Remarkss

.n excess of recgent was used purposely

to help counteract tho deleterious effect

of the slimes which were produced during
conditioning,.

The rougher tailing was cgein roagentized
after the 1st float, but very little now
meterial was flooted.  Howover, whan this
t2il was rescrubbed, the slimes removed, ond
then reagentized, about 37 grams of material
was floated, This product contained a
considerable amount of quartz, so it was
reccmbined with the roucher tailing.

The first 3 cleoaner tailings werc somewhat
similar in appearancc {(cach contained
considerable quartz) so they wore ccmbined
into 1 sample for chemical ancnlysis.

Exhibit 5.

Gravity Concontration Test

Gravity Concentration Test No.1.

Purpose ¢

Sample 1

Procedure

To Jotermine whether & high phosphate
matorial can be produced by grovity con-
centration.

Tho -14 + 28M fraction obtzined from Serudb
' TOS‘b NO.lZ'

The sample was treated by the heavy liquid
procedure for scperating mincrals of
different specific grovities.

Using first a liquid havine the specific
cravity 2.88, the material which was
heavier than this specific grovity was
rocovered as a procduct, while the material
which floated was further separated with a
liquid medium hoving o specific gravity

of 2.67. A
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Acetylene tetrabromide, diluted as required
with carbon tetrachloride, was the heavy
liquid used.

Results :
Table 7.
RESULTS OF GRAVI?Y CGNCINTRATION TEST
Chemical Per Cent
Analysis Distribution
Product Weight 2205 56203 P205 39203
% 7o 4 : ,
Head (computed)  100.0  17.7 20,2 100.0 100.0
Float as sp. gr.
2.67 2.67 29.6 10.4 10.7 17.4 15.7
Float at 2,88,
sink at 2.67 34.8 14.5 29,4 28.5 50.7
Sink at 2.88 35-6 2609 1901 5401 33.6
Observations The float at specific gravity 2.67 con-

sisted of quartz principally.

2. THE USE OF RUM JUNGLE PHOSPHATE ROCKX TO PRODUCE A NITROGIIOUS FiRTILISHR.

In May 1964 Esso Standard 0il (Australia) Ltd reported that o split
of the 100 1b. sample sent to the Colorado School of Mines Resesrch foundation
Inc. by the Standard 0il Co Inc, was given to two companies who used a secret
comminution process to obtain a nitrogenous phosphatic product giving the
analysis in Table 1. '

Table 1.
ASSAY OF NITROGIOUS PHOSPHATE PRODUCT.

Item Percentage
Moisture : 8.86
Moisture 26. 4. 64 8.98
Total nitrogen 14.31
Nitrate nitrogen T.57
Ammoniacal nitrogen 6.05
P205 21.40
Citrate unsoluble P205 0.06
Water soluble P205 2.40
Iron Fe _ " 1.23

1

Fe203 1. 76

Alumina Al 4.27
" ‘

A1203 8.06
Fluorine F : 0.59
Siliceous material 0.10
Ac%d solﬁble ca%cium Ca 6.56

Cal 9.2
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assoyed by Shuecy & Co. UeSeldis

The Esso people in Jmerico mnde the following comment-

"Tho mosturc content of this product was 8.86%.

in unusuzlly lov criticel rolative humidity (  2C3%)
indicates that the fertiliser is very hygroscopic
althouch the samplo wes roceived dry =nd froe flowing,
and remcined that way on overnight axposure to
atmespheric mcistures The high moisture content

and low critical relative humidity suggest tho for-
mation of stable salt hydratos. The fertiliser

was 56% water soluble. The water soluble PO
accounted for 11.2% of the totel PO & 18%5

slurry of this product had a pH of 24277."



PART 5

'TISTS IN PROGRESS

1. LABORATORY TLSTS.

Szmples of calcined matcrial from Costean 1 at Geolsec wero
sent to Dr. Norman of the C.S.I.R.0. in February 1964 for furthecr pot
tests. Some of the results from thesc tests arc recported in Scetions
2 and 3 of Part 3.

Table 1.

ASSAYS OF RUM JUNGLE PHOSPHATE SAMPLES
FOR POT AND FIELD TESTS.

Sample Locality %PZO5 Ignitgon Loss
. . 70

1. Geolsce Costern 1. 22.5

1.(ignitod)? 315'=330° 24,8 8.7

2. Geolsee Costean 1. 33.8

2.(ignited)? 4591-460% 34.2 3.0

1Assayed by S. Baker (B.M.R.)

2Cslcined for 40 minutes at 450°C.

The samples were crushed at the Mount Wells Stamp Battery in the
Northern Territory and are tcken from the matorial sent to the C.S.I.R.O.
cxporimental station at Kotherine in 1963 for ficld tests.

2. TFIELD TESTS IN THIS NORTHERN TERRITORY

Uncalcined crushed scmples of the material desceribed in Table 1
were sont to the C.S.I.R.0. IExperimontal Station at Katherine and to
Mr., Jo Turnour of Coomalic Creck for field tests.

The testing to be carricd out ot Katherine is outlined in the
following programme.
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C.S.I.R.C. KLTHELINE RESEARCH STLATION
IE-3C HEDULE
K.367 - TUM JUNGLE DHOSPHATE ASSEMENT,

by
M.J«T. Norman

INTRODUCTION In 1963, at the request of B.M.L., L.R.R.S. conducted

6-weck pot tosts with sorghum on two scmples of DNum Jungle phosphote rock. 1
Responscs were poor. Agein at the request of Bu.M.Il., L.R.D.S. is undertaking
a field trial to measure the residual velue of these matcrials,

CBJICTIVE To compare tho initial and residual velues of two

samples of Tum Jungle phesphate rock with those of Christmos Islond rock
phosphate dust on a poermanent pasture of birdwood grass.

TREJTMINTS Initial applications 1963/64 Annuzl

applications

(from 1963/64 on)

A+ Rum Jungle No.1 4 cwtfac

B. " " 8 cwt/ac

c. " 12 cwt/ac

D. Tum Junglo No.2 4 owt/ac{ X (1 cwt/ac super (S)

E. " - 8 cwt/ac) (Wil (c)

F, " 0 12 cwt/ac

G, Christmas Island . 4 cwt/ac

H. " " 8 cwt/ac

I. " " 12 cwt/acg

Js» Control Nil
DESIGN 4+ JAREA @ H.5 (West)s The 10 initial treotments on main plots
35 x 30 f+t, Rondomized block with 3 replicates.

Total area 210 x 3CO ft. _ A
MANAGEMENT (2) 4t ond of first yoar, forage horvest in April(1964).

(b) In subsequent yoars, foragzc harvest in February and
April. .

(c¢) Apply supor treatments in late dry scason cach
yeoxre

(d) Beginning November, 1963, top dress whole experiment
by arill with 3 cwt/ac. sulphatc of ammonia
onnually.

1 ) .
Two samples of phosphatce rock werce collected from Costecan 1 Geolsec.
see Part 5 Teblelof this rcecord,
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S:MFLING (2) In first year, sample in fApril only,

(b) In subsequent years, sample in Fobruary and again
in ipril. Both immcdiately before forose
horvesting,

(¢) it sampling, cut 3 random 1 x 1 yd. quadrats per
plot ond bulk together. VWeigh samples, toke
200 gm. chopped sample and dry, Reweigh., Mill
dricd sub-scmples for subsequent N and P analysis.

3, BINEZFICILTICN TESTS

Two samples have been collected from Costean 1 Geolsec. for
bencficiation tests in Francce by Cexrphos.

Table 2.

PHOSPHATE SAMPLES FOR BENEFICIATICN TESTS BY CIRFPHOS.

Sample Site Semiqpanﬁitative P2O5
snolysis.
Te : Costoon 1 Geolsec,
4591=460" 28
2, Costeon 1 Geolsec,
315'-330! 12
' CCNCLUSICN.

At present the high iron ond aluminium content of the Rum Jungle
phosphate rock, its fine grainsizc ond its conscquent tendency to form o
large proportion of slimes when crushed, meke it unsuiteble for use as
raw material for conventionsl methods of superphosphate manufacturec.

Considerable hope exists that the current C.S.I.R.C. exporimamnts
will prove it to be suitcble for use as caleined ¢round rock phosphate
whose value as a fortiliser will cqunl that of superphosphatc.
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