GJ Lumetta, JC Braley, JC Carter, MK Edwards, PJ MacFarlan, AR Felmy, and O Qafoku

Phosphate Separation by Leaching
and Precipitation

Pa

cific Northwest
NATIONAL LABORATORY

Proudly Operated by Ballelle Since 1965

Problem Statement

)

The U.S. Department of Energy (DOE) is responsible for
environmental remediation at the Hanford Site in Washington State.

Retrieving, processing, immobilizing, and disposing of the

Bismuth Phosphate Sludge Simulant

»

»

Two approaches taken
- Mimic of Hanford plant operations
- Precipitation of iron(lll) phosphate
- Variables examined: pH, temperature, Fe concentration,
presence of Bi

FTIR was used as rapid screening tool to determine how close the

Comparison of FTIR Spectra

of Actual BiPO, Waste (a) and
the Simulant (b)

(b)

Sequential Leaching/Lime Treatment
Experiment

»

»

Four conditions examined
- All leached at 0.5 M NaOH

Slightly higher P removal from the simulant at 60°C
- Cases 2 and 4: 93 to 94% P removed

Conclusions and Recommendations
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primary radionuclides present would be *’Cs and “"Tc).

XRD pattern of Solid Residual Remaining After Treatment of
Phosphate-Containing Leachate Solution With CaO (No Nitrate Added,
Leached at Ambient Temperature), showing the presence of hydroxyapatite,
portlandite, and calcite (CaCO,)

- Models will guide flowsheet development and testing

"
s

_—y . 4. No heating equipment is required.
»  Completed initial tests of lime treatment to remove phosphate from g equip 9

the caustic leachate solution 5. Relies on simple unit operations.

For more information, please contact:

Gregg J Lumetta,

Pacific Northwest National Laboratory

P.O. Box 999, MSIN P7-25 e Richland, WA 99352
(509) 376-6911 e Gregg.lumetta@pnl.gov

About Pacific Northwest National Laboratory

The Pacific Northwest National Laboratory, located in southeastern Washington State, is a U.S. Department of Energy Office of Science laboratory that solves complex
problems in energy, national security and the environment, and advances scientific frontiers in the chemical, biological, materials, environmental and computational
sciences. The Laboratory employs 4,000 staff members, has a $760 million annual budget, and has been managed by Ohio-based Battelle since 1965.

U.S. DEPARTMENT OF

ENERGY

Acknowledgement
This work was funded by the U.S. Department of Energy Office of
Environmental Management, through the Office of Waste Processing, EM-31.

www.pnl.gov

Close



	Close: 
	Print: 


