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' Relevance
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Precipitates
Plugged concentrate line (97 - 98)
>3000 kg solids in evaporator (99)
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Down time and Cost
GDL: 4 mo - $4M
Evaporator: >22 mo, $10+ M
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' Critical Need

T 4
' Mechanisms of formation and transformation —

Al-Si phases under process conditions
Si/Al ~ 0.003, high salt, OH, temperature

Controlling Factors
Extent and the rate of formation of cementitious
Al-Si phases

Process schemes
Avoid/inhibit formation of cementitous Al-Si phases.
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' Research Plan

B Identify and Characterize
' - insoluble Al-Si phases

|Si 0.01 M
Al 02-05M
NaOH 0.1-45M
NaNO, 5.0 M
Temp. 40, 80, 120, 175 °C

Role of Organics
Inhibit precipitation and scale formation

Phase Equilibrium Studies
Verify Stability regions in activity diagrams
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Al: 0.2M, OH: 0.1M
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Sodalite, Na8[AISIO4]6(NO3)2, PDF 50-0248

Cancrinite, Na8(Al6Si6024)(NO3)2 . 4H20, PDF 38-0513
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Solid Phase Formation from Tank
Waste Simulants - 120 °C
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Al: 0.5M, OH: 0.1M
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' Predominance Diagram
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Predommance Diagram
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Synopsis

Solid Phase Formation

| precursor=p-RR\ZE= N 9 | .\

zeolite A sodalite cancrinite

Dominant Phases

Low caustic — lower temp: Zeolite A

Low caustic — high Al: Gibbsite, boehmite
Low caustic — moderate temp: Sodalite
High caustic - higher temp: Cancrinite
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