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J LILRW IMMOBILISATION: THE LONG-TERM CHALLENGE
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. Surface decontamination . .
2. Metal immobilisation _ build-up & explosions y
Metals | P@SSivation What !qng-term performanpe means?
pH range Maintaining the coupled evolution of the metal,
Be 5.3-13.5 the matrix and the environment under control,
Steel >908 so that the wasteform continues to fulfil its
Mg 11— 14 safety function throughout its service life:
Al 4-9 > Limited metal degradation over time.
v Up to 12 > Controlled H, gas generation.

OPC-CEM | matrix » Durable and chemically stable . . 2

\ pH: 12.5-14 / matrix under evolving conditions. cu. :




J WASTEFORMS FOR LONG-TERM ASSESSMENT
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J WHY LONG-TERM PERFORMANCE MATTERS

4 h Waste

To demonstrate that Compatibility
cementitious wasteforms
can safely encapsulate
aluminium and its alloys by
controlling corrosion and H, Wasteform Long-term
generation. Stability Safety

o /

Can the wasteform maintain its function under relevant
storage and disposal conditions? ey




J DEFINITION OF ASSESSMENT METRICS

Waste Type &
Compatibility Short-Term
From PhD interaction
research to long-
Evaluate the
term performance nature of the Study of

waste waste/matrix Project future
interactions waste form Establish

behavior metrics for
success

(KEY PERFORMANCE INDICATORS (KPI): \
1) Attack penetration: how far degradation progresses into the metal.
2) H, generation risk: whether gas accumulation may become problematic.

3) Matrix stability: whether the binder remains physiochemically robust. )

\_

assessment...

These metrics translate a complex scientific problem into operational guidance eu ] 2
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PERFORMANCE INDICATORS ON METAL
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KPI 1: ATTACK PENETRATION

KPI 2: H, GENERATION RISK

From corrosion kinetics of aluminium degradation

r
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PERFORMANCE INDICATOR IN MATRIX

KPI 3: STABILITY
‘

Dlg\r,\vs_gorpci’jg?(, J Porous matrix, e MgO Type, retarder, curing...
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porous interfaces compact interfaces
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PERFORMANCE IN A REAL LONG-TERM SCENARIO
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J DEFINITION OF WASTE ACCEPTANCE CRITERIA

Performance-based WACs — Dual approach
ON METAL | IN MATRIX

INT: Compact Po: <10 pH: <8
APC: <50 um in 300y S: >20 MPa, full KS
Ha: <11 L PIC: 1 ions

APC: >50 um pH: 8-9.5
after SOy Po:10-20
Hz: 11-33 L

i U §

_ Long-term safety: MKPC 1M + Low-pH PCSF




J SCIENTIFIC OUTPUT

Overall PhD thesis

“Study of aluminium corrosion in different cement-based
wasteforms designed to inhibit hydrogen evolution”
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  2 A l + 6  H 2 O →   A l 2  O 3 ∙ 3  H 2 O + 𝟑  𝑯 𝟐

