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INTRODUCTION

The following report is a summary of the results
obtained from beneficiation tests of non-cored prospect
splits from nine holes. The holes covered in this report
are W-48, w-103, wW-54, w-108, w-109, w-112, W-60A, W-62
and W-65. All of these holes are in the Wonarah Area,

Northern Territory.

Additional samples from the Wonarah and Alexandria
areas have been received, and are being held at the Noralyn

Metallurgical Laboratory.

The method by which the samples were processed is
shown on Table II, which is also a material balance for the
average of all the cores processed. It should be pointed
out that the results shown are not believed to be the

ultimate that can be obtained but are indicative.

It is anticipated that the flow diagram shown in
Table II is similar to that visioned for commercial

operation.
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RESULTS OBTAINED

A tabulation of the data from the beneficiation tests showing Feed

Grades, Concentrate Grades, and Yields of the 15 samples is shown

on Table I,
The Arithmetical Average of
the Concentrates Produced Were:

Mesh Flot. % Wt. % BPL

Size BPL Insol. F.9293 A1293 BPL Rec. Matrix  Matrix
-28+65 71. 24 16. 4 0.72 1,49 84.7 12. 44 24.1
-654+325 71. 42 16. 4 0.75 1. 49 87.2 9. 04 17. 6

carb-284325 71.37 16. 4 0.72 1. 49 84,7 21.48 41,7

w325+ 20micron 67. 167 20. 5 0.72 1.28 79.5 3. 61 6.5

carb-28mesh )

+20 micron 70, 49 17.3 0.72 1,44 84.1 25. 09 48. 2

It will be noted from Table I that the results obtained varied

widely from hole to hole. The rejection of several of the very bad

samples from the average would raise the concentrate grade several BPL.
It is interesting to note that the impurities in the concentrate,

with the exception of insoluable are low. The average combined

Fe203 was 0. 72% and A1203 1. 44% or a combined average of 2. 14% I&A.
The other minor impurities in the concentrate also appear to

be low. The average CaO to P,0O¢ ratio was 1.30 , which is very

good ad is equivalent to the ratio obtained from Ocean and

Christmas Islands.



DISCUSSION OF RESULTS

In comparing the results from the various splits, it is interesting

to note the wide variation in the results obtained. Wheén a particular

- split was difficult to process, the difficulties extended through all

the three size fractions; this tends to confirm the visual observations
that the Feed contained a coating that inhibited the separation..

At the present time mineralogical studies of these particular
samples have not been completed, so the exact cause of the diffi-
culties is not determined.

There also seefns to be a trend that when several splits have
been made in the same hole, that the upper split is more difficult
to process.

Whether these splits tie into similiar horizons in the ore body
is not known.

The average reagent usage pex; ton of final concentrate was
as follows:

No. 5 Fuel Oil 12 1bs.

Glidden Fatty Acid (FA10) 8 1bs.
Sodium Silicate 3.0 Ibs.
Sodium Hydroxide J1:51bs.

In addition to the above reagents used in the flotation step, approx-
imately two pounds of Sodium Hydroxide per ton of flotation feed was
used in the scrubbing step prior to flotation. The use of Sodium
Hydroxide in this manner appeared to improve the selectivity of the

flotation operation.
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It is anticipé.ted that more detailed studies of the feed preparation
steps and other reagent combinations would .improv‘e the results in
some of the difficult areas, but this study was not possible with
the limited samples available.

Listed below is a comparison of the feed and concentrate gracies
of the various mesh sizes. The ratio of P,Og to the various impuri-
ties such as insoluable Fe203 and A1203 is shown.

This comparison togeher with the BPL recovery and rejection of the
insoluable, F‘eZO3 and A1203, is comparable with‘results obtained |
from other Australian samples. This type comparison can be a useful

tool in predicting grade that can be obtained from a given feed source.
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COMPARISON OF MESH X MESH FRACTIONS

: % . %o %o To Ratio P20 to

Feed BPL Insol. _};7‘_532'93 _é_1293 Insol 59293 é_}293
- B+ B mesh44.40 45.1  .1.05 1.45 2.22 . 051 . 071
- 664325 mesh 43. 70 46, 7 1, 02 ) 1.35 2.21 . 051 . 067
-325+ 20micran28. 89 62. 7 1. 02 1.08 4, 56 . 075 . 079
Concen-
trates
- B+5mesh 71.24 16. 4 0.70 1.48 . 50 . 021 . 045
- 66+325mesh 71. 42 16. 4 0.75 1.49 . 50 . 023 . 045
32520micren 67.16 . 20.5 0.72 1.28 . 66 . 023 . 042

Recovery BPL and Rejection of Impurities

Rejection Percent

Recovery Insol. FeyO3 Al,0,
- 28+65 mesh 82.9 81.3" 65.7 47.6
- 65+325mesh , 87.2 81.1 66. 8 40.9

.=3254+20 micron . 79.5 88.4 75.1 50.0
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Tests of the concentrates for phosphoric'add manufacture or
other agronomic studies were not ¢conducted on the concentrates;
however, the phosphatic material appears to be similiar to that
obtained from other Australian reserves, andi should be very

satisfactory for these uses.

FUTURE PROGRAM

No additional vlaborato‘ry studies are scheduled on the Wonarah
or Alexandria samples at this time.
Any future work that is conducted would include the following:
B S Determine the feasibility and effect on product grade and

BPL recovery, of recovery and beneficiation, of the
-20 +10 micron fra.ction, of the o,i'e.

2. More effective method of grinding feed to flotation size"
(to minimize grinding 1055).

3. More effective methods to remove coating from difficult
feed samples.

4, More efficient and selective reagent combinations.




= SUMMARY - AUSTRALIAN SAMPLES ~ 'NORTHERN TERRITORY - WoNORAH Area — TABLE I
e : | Ore as recewed ~28+65 mesh Feed ] —G5+325 mesh Feed | -325 420 wmicrons feed %ﬁm&%ﬁ . ~28 +65 mesh Conc. - ~G5+325 mech Conc. ~325 420 microns Conc. |Comb.-28+325 m. Conc. |[Comb.-28m+20mic. Conc, | These Analyses on-65+225 mech Conc. only -
. *“;\CXD LE DFEPTH : 275|275 BPL 4 BPL v ‘ BPL — %W* " AWS - - | - - , 5oL AW : BPL o, W T T “TBPL AW . - BPL %w+ | T BPRL %W“t 1 " » - E R . ] C&g,o . A
©. EET  RPL [Theo Fe,05|A1205 | % W1 | BPL | BPL [Theol |fe205|A1203] % Wt| Dist. | BPL |Tnsol|Ffe, 03]41z05| % Wt | Dist. | BPL [Tneol|fe,OsiA1,04 %Wt [Dist. | BPL {of Ore! BPL jof Orj&PL Tnsol{fe,04|A1,04| Rec.jof Ored BPL {Tnsol|fe03}Alz03] Rec. jof Ore}BPL  [Tnsol |Fe,02)Alz03 Rec. |of Ore] BPL [Thsol|Tez02|Al,05| Rec. of Or BPL |Tnsel |fe203|Al203| Rec. |of Or Cal| F | Cl |5i0; 904 [Na,0] K20 [MgO|CO, |LOT | P‘jo/, L

W~ 48 42.5-G1.5 }532.30{ 3|, | |05 4,8l {497 |33.159.523.9 | 055 [2.55 [ 24| | 2T} 62.6(25.5|0.541244]17.2120:1149.5 1495|0771 1177| 16| 101604 4.3 }59.| 1489844/ 4.3 [0.26] 1.541721112.2184 414.0 | 025150 | 85.2 10.8181.¢ | 6.5 0:301.20 83.913.45})84.5| 4.2|0.26|152 |711.7172.1}84.214.5 | 0.27 [ 48|79 1 %3 207 13.56 L0061 4 2 »-01 -OGO\-O'ﬁlQ 0703 0.73} 1.5 L3y
W~ 48 41.5— 110 ]23.20{6).7|010|360[43.7|29.T02I.6 |68.710.99 ||.46 1225|218 Zs.o 76‘3‘.1 047} .72 14-.9 1611154 76.410.80 115 104 | 6.8 Z‘Z.ﬁ' 374121314719 75,"@;2‘;0 03211701774 5.0173.71 3.5 |0.34]1.86 80.2| 4.1 16061288 0}3-{’ 118 168.6| 115 174.8]12.6|0.331 171 | 78.4) ].0 92.5)15.21032]1.67 1772 10.544@ 3.781.005114.28] .0C 050|080 :0—05 O-Q'Z_ ?-3_7 .52 ‘

W _-\'oa 715~ 815 126.68[ 58.1 | 1.88]3.12124.2 (c.8 §35.7 5.8 | 1.40]1.07 ) 2"7.‘1 "3'7'.‘3 36-1 53;1' 1.3 11.2{ |16:5122.4}23.3 (,c,,s 1.57‘ 130 ").’(' q,i 1,“ 35&1‘- 4.42 34,0 51; : 5@@ 30.6] 0.80 |,35'3q,j'5 ";‘4;,5' ¢2.4 24,4, Oiolo | 1.40159.71 51 | 6.2 123.0 OTZ "“7&‘%'0 1.38158. 4| 28.8]0.7 ' ;,?5-1 72.7|20.2 55(,, 28.510.75 1.40 | 70,9 215 295 :2}.‘7{‘ oos‘ 241 .02 osoasoom 08‘?2” (3¢,
wW-103% | 815- 15 |28.00/49.2]048|235|19.5|31.8 |43.4 435|090 ]1.19 |28.31329 |45.6|40.8[0.78 | 117 {12.5|15.2§%3.5|56.9]| 096 | 089] 1.1 | &9 144.0140.8142,2148559 11272/ 056! 1.37[491.6]14.0469.4]1¢6.L 044 | 1.24|103| 5.8 }72.1 | 13.4 1044 | 130(70 1 [Z250] 015|247 |0 54| 1.35184.8| 2471} c2.5|23.7|0-531 1.357| 829|27.2]43.3 | 285,015 |17.73| .23].060.0e0|0.31]1-35 239} 1.3¢] -

W o103 | 175 - 35 Jease| ez 106132 |54z 15 [43.5]44.9 1239 [076|13.9 244 ez.8 [48.0[ 118 | cst[1iz.c |22 3| .5 [155[ 076 |ost | 9.4 3 f4se|ze.s|3e 2 354]ceal 20l003] 02 vl 1.9] 70 71 058 00l s85] c.1 Posia | ins]os3 |00l 718 147]cnelia.q 0510 (624140 eks]ia.i{0580a7] 85l et [43.7] 298] 000l inse] .15 ].040] .00} 0.i5]078] 150 3]

N .

W=-54 1425’—'152.'5‘5‘2.% 32.4(1.20|5.63 44_,.8 50.6]54.1 35.5‘ 063 ]2.99 Z;.T-ZZK:; ss.i [35.3(0.51 2.0 20-9 21.‘(‘4‘?.4 4251056 (1.58] | L (] 10.4154.6]42.C 535 5"37.”{ 4% .71 1.6 10.39 | 263 54,;5'5,6’ 8.1 110.910.37{2.37 955 4.1 {7751 12.0 028 1.99|95.3]¢.75 7701 11.210.361247 (743 (221)77.5]i. 4 {036 2,3@- 78,3 .2?'5 457]3.i0 Q1 (.18 .21 {.040 .050 Q-O3'.O,53 1,92 1.28)

W-108 | 1075115 M6.19]38,5| 110 1491 | 251 |43.3154.% 33.410.61 |4.14 211 321 56.4132.710.67]3.03]11.3 | 2070457 a4.1j0492]2411102) a9 552 45.0)$2.5155.7 ;7¢§A' I.a]032/2901719.9]15.6]%:7]12.1 |0.27]269|94.3] 120 | 78.4] 10.20-12 | .86 85,6 5047641 11.9|0320| 2.8 |85.5]27.6}16.1 |11 |0.27]2.67 555’33‘9’45;3 3:00 Oo@ -!2'.24 Z‘JOAO }027' {5}03’ 048 2101 1.29.
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i_ | , | W-62 121.5 - 150 2°7<9 £8.4 | 1.40 2,3‘2 33.7|28.8)30.0]ci.0 105 |27 |28.4 28.9 310 {566 03912261112 118.] }24.0168.0{1.01[14971:0.5 8.;’0 30445.@ 2‘;2 56.1157.1129.711.241345180.5112.0159.212¢.711.25 1249 1822 | 1. 4 49,4' 284 1.10{2.80114.813.87151.9128.6 x.24' 347181.2119.4156.5]|320.2 1.22 3.38| 80.2{23.2134.812951.04112743] .14 |,047 .077‘0% O-f«’g?' 3.00 }725 N
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Summary of Feep FreraraTmion Kesuirs - Tasie 3

Coorse Reject

Grinder Fzed

Grinder Foduct

GCrinder Oversize

-~ 20 rmicrons DOluimes

Hole # | Depth /f+. % |- jerLl % BPL %o Yo BPL Yo % BPL %% BPL o % o o
| P / Mesh W, RPL 1Dt Wt BPL Diest W 2PL | Diot Wi, ppr | Disk | Wk Dist. | BPL [Tnsol {22051 A120,
W-48 925-91.5 fomeshl 3] 276 | 19) 26.6 | S64 | 281 2zo 513 237 1 o1 1494 ] 06 461 | 439 | 499 | 300 | o04ag 594
W-448 Q15 - 1o Gmesh| 103 69321218 (4.2 { 11.1 22.5 | 161 | 6. 6.5 q.1 26 1357 | 469 | 30.6 ] 524 035 454
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wW-lo3 J-815-115 4% 1 16 | 274 | 56]) 508 | 30T | 513 | 26.8°| 42.8 | 307 19.1 324 | 165 | 248 | 229 | 34.5 | 467 198 285
w- 103 125 ~135 “mr lee| 121 1311284 ] 3c9 | 43.2 1.6 [ 41.3 | 23.| 1] 3.9 2.2 56.2 | 41.2 177 1 660 | (i3 Z.80
w-54 | 1425-1525 ] — — - - 2.9 | 554 | 283 | 152 | 568 | 64 | 24 | 302 | 1.4 V439 | 440 | 529 | zeo0 | 222 | 4.5/
w108 | 10181115 %' 156 214 | 261445 ] 506 | 470 | 233 | 580 | 288 124 |1 320 | 85 1268|262 | 459 | 347 | 247 3.59
W-109 Hns ~120 %" 1s5alwe | 1a)43.5 | 51.4 | ed4e | 273 | 535 | 422 81 | 504 | 1.8 294 1163 1 190 | ¢34 t 409 | 29
W-il2 105 ~125 %" las|23a [21]354 | 484 |az5 | 1a7 [53.0 | 259 ¢4 | 258 | 4.1 3714 | 353 | 28.1 {412 1098 | 51}
W-it2 131.5-145 %' |isel 124 [ 1sfzea | 231 | 337 [ 200 [ 253 | 204 3.8 | 10.5 58 293 | 418 1369 | 497 | lo3> 473
W-604 | 145 -160 %" 132127 | 1alaze | 228 | 44.2 | 31.2 | 287 | 33.4 3.7 3.4 1.3 280 | 299 | 287 {572 | 176 2.98
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LABORATORY PROCEDURE

AUSTRALIAN SAMPLES

The following procedure is planned for the Australian ore

samples. It is probosed as a general plan, and will be varied to

fit the individual samples.

. Step
1.

2.

Record gross weight of sample as received.

Split sample into equal quartefs using laboratory riffle.

Put one quarter into plastic bag and place inside l-géllon
can, with proper identification, for reserve.

Split one quarter into equai parts, one part will be used for
moisture sample, head sample and screen anélysis.

The other part will be combined with the remaining 2 quarters
of the split in step 2, and used for beneficiation tests.
Weigh and record wet weight of both of the above samples.
Spiit out 1/8 of smaller sample forrmoisture determination,
and head sample, analyze for BPL, Insol, Fe203, A1203,>Ca0, andI
CL. |

Soak balance of sample overnight in water, hand stiryand wet
screen at 3/8, 1/4, 6, 10, 24, 65, 200 and 325 mesh. Obtain

and record dry weight of all fractions, including -325 mesh.

.Analyze each fraction for BPL, Insol, Fe,.0Q and Al1_O

273 273°

Save unground portion of fractions coarser than 24 mesh, for
possible heavy liquid tests, or other investigations.
Save -325 mesh fraction, after drying, for further investigation

of values in finer sizes.
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11.

12.

13.

14,

15.
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cont'd.

The results from step 7, will be used as a guide for beneficiation
tests, on the larger samples.

Assuming BPL, distribution, on the general range of past samples
following steps will be taken.

Soak large sample (5/8 of original) overnight and wet screen at
325 mesh, obtain dry wegiht of -325 mesh fraction.

Scrub +325 mesh fraction for 3 minutes and re-screen on 325 mesh,
obtain dry weight of -325 mesh fraction and analyzé fér BPL.
Screen +325 mesh fraction on 24 mesh.

Based on the BPchontent and other analysis, of the small sample
(from step 6), the plus 24 mesh will be re-screened at 1/4 inch,
6, or 10 mesh and the coarse fraction rgjected, or the entire +24
mesh fraction will be‘stage ground at 2 minute intervals, in
1aboratory rod mill, until 95 percént of original feed is minus

24 mesh.

The wet weight and moisture content of the coarse reject and
grinder feed will be determined.

Screen ground product at 325 mesh; obtain dry weight of -325 mesh
fraction and analyze for BPLi

Obtain dry weight of +325 mesh fraction of ground feed, by cutting -

out small sample, which will be returned to main sample after

moisture determination.
Combine -24+325 mesh ground product with balance of -24+325 mesh

fraction from step 10.

Screen the combined products on 65 mesh.
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Obtain wet weight of both -24+65 and ~-65+325 mesh fraction and
determine moisture content, by cutting out small sample.

Split the abové fraction into equal parts and subject each portion
to flotation tests sepérately.

Place the flotation feed into small mixing jar, add fatty acid,
#5 fuel oil, sodium silicate, in pre-determined amounts, based
on the estimated dry weight of the sample. Add sodium hydroxide
to obtain a Ph of approximately 9.0 in the flotation éell.

Add water to obtain solid of 60 to 70 percent and mix for 2
minutes. )

Record amounts of reagents used.

Transfer mixed feed to laboratory flotation cell. Obtain sample
of cell water for Ph ﬁeasurement.

Float off rougher concentrate. Remove residue from cell as
rougher tailings.

Return rougher concentrate to cell for re-float using water from
rougher flotation step.

Float cleaner concentrate from cell.

Remove residue from cell as cleaner tailings.

Split cleaner concentrate into equal parts, treat one part by
scrubbing with sulfuric acid, at 50 to 60 percent solids for

3 minutes, rinse and decant off water.

Return product to flotation cell.

Adjust Ph to approximately 8.0 with NaO H and add amine,

kerosene emulsion to remove insoluble as froth product,
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Step

22. Dry and weigh all products from above test.

Analyze for BPL, Imsol, Fe203 and A1203.

23. Repeat step 1é on remaining portion of feed sample, adjusting
reagent quantiﬁy, to obtain better product grade or better
recovery depending on visual observation of product from
previous test.

Step 21 (amine flotation) will be omitted on the repeat test.

24, A small sample (15 to 20 grams) of the unground cleaner
concentrate from each of the tests will be sent-to |
Mr. Murowchick at Libertyville for Mineralogical study.

In the event the‘Fe203 is 1n excess of 27 the amount of sample
will be increased to approximately 100 grams to allow for
magnetic separation tests.

25. Complete analysis wili be obtained on one of the coarse and
fine flotation concentrate deemed ﬁost representative.

26. Save all unground flotation concentrate not needed for analysis,
or mineralogical study with proper identification, for chemical
testing or other study.

27. All data and pertinent observations will be recorded, and made

part of the report on each drill sample:

28. All reports and data will use the same identification hole number

and footage split as shown on the samples received from Australia.

10O M* (enlizf

W. 0. McClintock

WOM:bjb



