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State of the art

[ HNO, ]

Supernatant

Precipitate

[ ICP -OES ]

[ Agua Regia ]

ISO 15096:2020




Starting point

Element Acid Concentration | Std. Dev
[pPpm] [ppm]

HNO, 132.4 7.0

Pt |AR 286.8 553
HNO, 5.4 0.4

Co AR 1323 58 3
HNO, 68.6 6.4

Cr AR 78.1 70
HNO, 27.8 1.0

Ni AR 263.4 325
HNO, 12.6 0.8

Si AR 1175 18.2

24 replicates
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Starting point

Valcambi 7.00kV X40 BSE-COMP

Average size dimension
361 pm

¥ %4

Valcambi 7.00kV X50 BSE-COMP




Vortex

Volume 8 cm3

Surface area
24 cm?

Surface area
48 cm?

Surface area
96 cm?




Vortex — particles size

Average patrticles size [um]
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Vortex — |CP-OES analysis

[ppm] NO Vortex Vortex

- dev. std 25.3 2.1
A (max-min) 69.9 5.1

dev. std 28.3 1.5

Co  Rinmoenm 845 3.3
Cr dev. std 7 0.9
A (max-min) 17.5 2.2

Ni dev. std 32.5 3.4
A (max-min) 97.0 7.0

) dev. std 18.2 1.6
S DD 487 3.9

Il statistical data only for AR dissolution

24 replicates



Vortex — comparison plan

Element [ppm] | Sample A|Sample B
Au 455 380
Pt 460 5
Rh
Co 150
Cr 155
Ni 360
Si 170




Vortex — comparison results

Std. Deviation

[Ppm] A B c
No Vortex | Vortex | No Vortex | Vortex | No Vortex | Vortex

Au 11.3 1.9 1.8 2.4 2.9 3.2
Pt 25.3 5.1 4 2.3 2.4 1.2
Rh 2.5 1
Co 28.3 3.3 2.7 1
Cr 7 2.2 0.9 0.3
Ni 32.5 7 0.9 1.1
Si 18.2 3.9 2.5 1.3

Il statistical data only for AR dissolution

24 replicates




10

Sample A - morphology
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Sample A — EDX analysis
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Sample C - morphology
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Sample C — EDX analysis
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Sample A — mapping & pics

Energy [keV]
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Sample A — mapping & pics

Valcambit7.00kVeX3:00k BSE-COMP
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Question

| HNO, |

Supernatant

Precipitate

[ ICP -OES ]

[ Aqua Regia ]
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Conclusions

Vortex is useful for samples with a high gold content, combined with other
impurities

The size of the residue decreases more than sixfold

This allows a greater surface exposed during dissolution in aqua regia

Improved dissolution gives more reliable and consistent results
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The information provided in this document has been drafted by valcambi sa and is intended as general information and
is not oriented to your personal situation. The information may therefore not expressly be regarded as a recommendation.
Decisions made on the basis of the information in this document are your own responsibility and at your own risk.

Although valcambi sa attempts to provide accurate, complete and up-to-date information, which has been obtained from
sources that are considered reliable, valcambi sa makes no representations or warranties, express or implied, as to
whether the information provided is accurate, complete or up-to-date.

valcambi sa assumes no liability for printing and typographical errors. The information included in this document may be
amended without prior notice. valcambi sa is not obliged to update or amend the information included herein.

Neither valcambi sa nor any of its agents or subcontractors shall be liable for any damages (including lost profits) arising
in any way from the information provided in this document or for the use thereof.

valcambi sa, or the relevant owner, retains all rights (including copyright, trademarks, patents and any other intellectual
property right) in relation to all the information provided in this document (including all texts, graphic material and logos).
The information in this document may not be copied or in published, distributed or reproduced in any form without the prior
written consent of valcambi sa or the appropriate consent of the owner. The information in this document may be printed
for your personal use.
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