A\ ANSTO

Minerals — Consulting and Process Development Specialists
T: +31 29717 3858 wwwi_ansto.gov.awminerals

CERTIFICATE OF ANALYSIS
Certificate Number: 231205 XRF
Company / Organisation:
Client Identification: La Medified Bentonite/Zeolite
AM Identification: AWC-061123-1 o -3
AM Request Number: 2302450
Analysis Requested: Oxides by XRF and Bottle Roll Testing

Three samples of La modified bentonite/zeolite, labelled ZF #5, ZF #15 and ZF #20, were
received on 6 November 2023. The samples were analysed as received.

The samples were fused with 12:22 flux (lithium metaftetraborate) and the oxide
concentrafions of the fused solids determined using XRF (Riguku Primas IV WD XRF),
according to ANSTO Minerals controlled document G-5915 XRF Procedures Manual. The
XRF results are given in Table 1 (oxides) and Table 2 (glemental) and the following errors
apply:

10% for concentrations = 10 times detection imit
20% for concentrations 5 to =10 times detection limit
50% for concentrations 2 to 4 times detection limit
100% for concentrations equal to detection limit

A 5 g sample of each of the solids was added to one litre of deionised water and bottle rolled
for 12 hours. An aliquot of each leachate was filtered through both a 0.45 ym and a 0.2 pym
syringe filter assembly and analysed for La and Ce by ICPMS, according fo ANSTO Minerals
controlled document G-5913 Analytical Methods Manual.

At the client's request, the same filtered samples were then analysed using the low-level
environmental instrument, according to ANSTO Nuclear Science and Technology controlled
document 1-8143 Agilent Triple Quadrupole ICPMS. Mote that this assay was carried out
approximately 1.5 weeks after the initial Minerals assay.

The results, including the % of La and Ce in each solid reporting to each respective leachate,

are given in Table 3. The resulis in Table 3 indicate that some La has been lost, presumably
precipitated out, between the initial Minerals and later Environmental assays.

A A Ho....

Dr Sue Brown, Senior Radiochemist Date: 5 December 2023
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Table 1 — Oxide Concentrations (%)

Description IF &5 IF #15 IF £20 Deteciion
ANSTO D] AW-DE1123-1 AW-DE1123-2 AW-061123-3 Lmit
ALy 0E2 £.15 229 0o
AE:D: 0.003 0.001 oot 000
Bad 0.7 0.030 0.os0 000
cal 118 DES o8t n.0a1
cen; 0o s 0.6 L
CouDs <0001 <0001 «0.001 n.oai
Cr,0y 0.001 0.001 «0.001 0001
&0 0.004 0.004 000 000
Cuo <0001 <0.001 <0.001 000
D0y <001 <0.01 <001 oo
ErO4 <001 <001 <001 oo
EwOs <001 =001 <001 LT
Fe:Ds 1.12 0.57 0.58 0001
GaO, LT =001 <001 LT
HID: <0001 0.003 n.ooz 000
Hows <001 <001 <001 oo
K0 2o 175 1.15 n.0a1
La;0y 56 17.3 221 L
LusDs <001 =001 <001 LT
MgO 03 03s 0.38 LT
Mno 0.081 0.050 0037 0001
MO0, 0.001 0.002 000 000
Na.0 270 258 3m 005
MEsOe 0.007 0.007 0003 n.0a1
MO <001 <001 <001 L
NID <0001 <0001 <0001 n.0a1
P05 0024 0.045 nosd 0001
PLO 0.002 0.001 «0.001 0001
Pre <001 <001 e oo
R0 a0 =0.001 <0.001 000
S04 0.os o7 0.2 000
ScyDy <0001 <0.001 <0.001 000
S0, 5.9 553 505 L
am, <001 <001 <001 L
=no; 0.003 0.003 «0.001 0001
50 0.028 0.018 LT 0001
Ta;0s 0.001 0.003 000 000
Th,O, <001 =0.01 <001 oo
Thiy 0.003 <0001 <0001 n.0a1
o, 015 o1t 0 n.0a1
Tmipy <001 <001 <001 L
U0, 0001 <0001 «0.001 n.oai
V305 0.001 0.004 0006 000
Y203 0.00s 0.003 000 000
¥iuOa <001 <001 <001 oo
no 0.008 0.011 oo 000
iy 0027 noie oot 0001
Lok BE 13.0 16.0
* Detecton ImiL *From &F.

AUSTRALIAN NUCLEAR SCIENCE AND TECHMOLOGY ORGANISATION

Mew lllawama Rioad, Lucas Heights (Locked Bag 2001, Kimawee DC 2232) T +81 2 8717 2111 www.anstogov.au



A\ ANSTO

Minerals — Consulting and Process Development Specialists
T: +31 297173858 www_anstogov auminerals

Table 2 — Elemental Concentrations (%)

Descaiption ZF #5 ZF #F15 ZF 720 Datection
AMSTD ID AW-051123-1 AW-D51123-2 AW-D51123-3 Limiit™
Al 520 225 227 0.0
AE n.og2 oo 0.om 0.0
Ba 0.ois oozT 0043 0.0
Ca 0LBS D63 058 0.0
Ce o.ov D12 o2 o
Co ={.001 <0001 <000 0.0
cr 0.o0d o.ood <0001 0001
Cs 0.004 0.004 0.003 0.0a1
Cu ={.001 <0001 <0001 0.0a1
Dy =0.01 =0.01 =0.01 0.0
Er =0.01 =0.01 =0.01 0.
Eu =0.01 =0.01 =0.01 0.m
Fe 0785 DLETE DEz2 0.001
=d o.oio =0.01 =0.01 0.m
HT ={.001 0.003 o.ooz 0.001
Ho =0.01 =0.01 =0.01 0.0
K Za4 1.45 085 0.0
La 4.8 4.3 163 o
Lu =<0.01 =0.01 =0.01 o
Mg o2 Heg] 023 o
Mn 0.063 oo oo 0001
Mo 0.oo0d o.ood o.ooz 0.0a1
Ma 200 182 224 0.05
Mb 0.00s 0.00s o.ooz 0.0a1
Md =0.01 =0.01 =0.01 0.0
Hl =001 <0001 <0001 0001
P o.oio ooz 0.0z 0.0a1
Pb n.oo2 o.oo =001 0.001
P =0.01 =0.01 =0.01 0.m
Rb o.oio <0001 <000 0.0
] o0.ois 0066 0.088 0001
sc ={.001 <0001 <0001 0.0a1
sl 33 6.3 236 0.m
sm =0.01 =0.01 =0.01 0.m
sn o.oo2 o.oo2 <000 0.0
Sr 0024 oois ooid 0.0
Ta 0.0 D.oo2 o.ooz 0.001
o =0.01 =0.01 =0.01 0.m
™ 0.003 =0u001 =001 0.001
T 0.083 0068 0.0s6 0.0
Tm =0.01 =0.01 =0.01 0.0
u 0.001 <0001 <0001 0.001
W 0.0 0.oo2 0.003 0.0
¥ 0.004 o.ooz o.ooz 0.0a1
Yb =0.01 =0.01 =0.01 0.0
an 0.008 o.o0e o.oos 0.001
r 0.020 ooi4 0.002 0.0
Lo 8.8 13.0 16.0
" Detection Bmit * From XRF.
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a. 0.2 pm filtered samples
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Table 3 — Bottle Roll Results

Sample
ZF &5 ZF #15 ZF #20 Limit of Reporting Ermor (%)
La in solid (%) ¥RF 478 14.8 188 0. 10
La in leachate (mgiL) Minerals 0.02 0.3 0.02 o.m 50
Emdronment 0.0225 0.0272 0.0188 0.0001 10
La in leachate (%) Minerals 0.008 0.004 D0.002 - -
Emironment 0.0084 0.00a7 0.00a - -
Ce in sclid (3:) ¥RF 0.07 0.12 o 0. 20 #5); 10 (15, #20)
Ce in leachate (mg'L) Minerals =001 <001 < 0.0 0.m -
Emdronment 0.0003 D0.0003 0.0002 0.0001 50
Cein leachate (%) Minerats - - - - -
Emdronment 0.008 0.005 0.002 - -
b. 0.45 pm filtered samples
Sample
FE ZF#15 ZFF#20 Limit of Reporting Ermor (%)
La in sofid (%) ¥RF 472 148 188 0.01 10
Lain leachate (mg/L) Minerals 0.03 0.04 004 0o 50
Emvironment 0.0123 0.0184 0.0156 0.0001 10
La in leachate (3] Minerals 0.01 0.005 0.004 - -
Environment 0.0051 0.0025 0.0017 - -
Ce in salid (%) ¥RF 007 012 021 0.1 20 (#5); 10 {#15, #20)
Ca in leachate (mg'L) Minerals =001 <0 <0.01 0.01 -
Environment 0.00:03 0.0003 0.0003 0.0001 50
Ce in leachate (%) Minerals - - - - -
Emvironment 0.0087 0.0050 0.0028 - -
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