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Presentation Outline

AANSTO Minerals timeline/background
AProcess development/innovation areas:
AUranium
ARare Earths
ALithium
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Uranium

All Australian operations, Most advanced projects,
Multiple overseas projects

NORM
Hydro and Pyro flowsheets Operations (undisclosed) 1980
Waste management

Copper
BHPB, Oz Minerals, Smelters (undisclosed), 1985
Others (undisclosed)

Rare Earths
Alkane (LRE/HRE), Arafura (LRE). Critical (LRE), GME (LRE). Lynas (LRE), 1988
Northern (HRE), Peak (LRE), Tasman (HRE), Others (undisclosed)

Zirconium + Niobium
Alkane (Z//\\b), Tasman (Zr), Hastings (Zr//\b), Eramet (/\Vb), 2007
Others (undisclosed)

Lithium

Sentient Group (brine), Lithium Australia (hardrock), 2011
Others (undisclosed)

Hafnium

Alkane — SX technology developed 2013

Also: Ni, Co and V Qnsto
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-~ Uranium Pilot Plants

Kintyre Kayelekera | | Mkuju River Honeymoon
(Canning/Rio) (Paladin) (Mantra) (Boss)
Acid Leach Acid leach Acid leach IX Site Pilot
Direct U Precip | RIP + RIP Trial
4 AV 4 N \/
1975 | 1995 | 2007 | 2009 | 2010 | 2014 | 2017
AN O\ A\
Ranger (ERA), Langer Heinrich | etlhakane
Olympic Dam (Paladin) (A-Cap)
(WMC/BHP), Alkaline leach / IX Heap leach /
Narbarlek Site pilot SX / IX pilot
(198271 2017) Qansto
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~Uranium - Ranger Laterite

AStart-up in 1980, now nearing closure

AFlowsheet: Acid leach/CCDs/SX/ADU

AMainly primary ore

AStockpiles of weathered ore (laterite) from resource

AGood U grade in laterite

AAdverse impact on U extraction via preg-robbing when
laterite processed with primary ore

AAdverse settling, rheology characteristics
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Ranger — Laterite Processing

APlant trials on primary/laterite blend resulted in U extraction
as low as 53% compared to 90 T 92% for primary ore at

AHigh acid consumption at low pH (1.0 7 1.5)

Laterite Leach Acid Uranium Extraction
Ore oH Consumptionn 45% solids | 2% solids
Type (kg/t (%) (%)

1.9 19 74 89
A 1.5 36 85 -
1.0 103 90 -
1.9 12 70 79
B 1.5 23 78 -
1.0 53 81

Data from:

Collier et al ,

iProcessing lateritic oresbo,
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Rahger — Laterite Processing

ARIL Data:

Ore Ore Grade X Leach | Uranium Extraction

type (%U30g) pH (%)

A 0.456 no 1.9 73.8

yes 1.9 84.0

B 0.17/8 no 1.9 69.5

yes 1.9 71.2

Bl 0.314 no 1.95 48.4

yed 1.9 62.1

5 vol. % resin was added in IX tests, exceptin this test where only 2.3% was ¢

. Qnsto
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ALeaching of size fractions

P AP
g e

APreg robbing from liquor at pH 1.95

Ranger — Laterite Processing

Fraction Leach Head Grade Extraction (%)

Solds | Solution

(mm) PH (%0UsOg) based | based
-1000 + 600| 1.95 0.308 85.0 64.0
-600 1.5 0.559 84.4 85.4
-1000 + 150| 1.95 0.400 80.3 37.0
-150 1.5 0.616 80.0 77.8
-1000+75 | 1.95 0.402 72.6 32.2
-75 1.5 0.605 79.2 87.1
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Qnsto

Minerals




& i
Y he%e
e ns o
Australian Government

A83% extraction with revised plant trial set-up (~5% laterite)

Primary Ore H,SO
y Crush & Mill ¢ ¢ 2o

>1mm % >

Laterite Ore % % To SX

Trommel pH 1.9 Leach

<1mm
CCDs

H,SO, _

0

- l

1 pH 1.5 Leach QnSto

To Tailings Neutralisation Minerals
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~ Uranium - Mkuju River

ASouthern Tanzania, hosted in Karoo sandstone
AMantra Resources (now Uranium One / Rosatom)

2010 data:

AMeasured + Indicated reserves: 30,000 t U,O, @ 440 ppm
ALOM 12y, US$25/Ib U,04, capex US$300m

AProject suspended 2017 (low U prices)
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